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Editorial

Due to the introduction of recent intensive production methods, genetic upgradation, preventive disease control,
improved bio-security measures, increasing income and urbanization, the poultry sector has undergone major structural
changes. The share of the world's poultry meat consumed in developing countries rose from 43 to 54 percent between
1990 and 2005. Further, the proportion of the world's poultry meat produced in developing countries rose from 42 to 57
percent. India, Brazil, Philippines and Thailand are fast changing developing countries where cities, population, urban
incomes and consumption of livestock products have been growing rapidly since the early 1980s. Poultry is in fact one of
the fastest growing segments of the agricultural sector. India, the second largest producer in Asia and fourth in the world,
has one of, if not the, fastest expanding broiler industry in the world with growth averaging 13 per cent a year since 1990.
Poultry industry passed through a difficult phase during the year 2012 resulted into a sharp decline in growth to
nine per cent. This record high feed cost coincided with an oversupplied market was major factors accountable for the sharp
decline. The modern poultry industry aims at high production and better quality at a low cost. As feed represents a major
cost factor in poultry production and therefore reducing feed costs per bird is a priority for every producer. Use of enzymes,
evaluation of non-nutritional factors to maximise ingredient utilisation, the utilisation of new synthetic amino acids on an
industrial scale, the application of new feed formulation concepts, the use of nutraceuticals to modulate intestinal
microbiota and the immune system and the use of special pre-starter diets could be instrumental in achieving maximum
production.
Over the past several years, the poultry industry has been challenged by emerging and re-emerging infectious
diseases. The best genetic potential stock fed and housed optimally will not grow and produce efficiently if they become
diseased or infested with parasites. Therefore, good poultry health management is an important component of poultry
production. Infectious disease will spread through a flock very quickly and lead to high mortality. Thus, the adoption of biosecurity practices to reduce the risk of disease spread on to farms from the outside sources becomes a necessity to avoid on
farm huge economic loss and satisfy the consumer's health concern.
Today's consumers are no longer satisfied with the traditional meat products. Rather they prefer more nutrients
and convenient ready to eat meat products. These convenient items must be economical, safe and cost-effective and
interesting changes of menu besides better in shelf-life quality and acceptability than traditional products. So the strong
need arise for value addition in other sense of nutritional value and healthiness like low-fat and low cholesterol considering
its cost.
The XXXIV annual conference of Indian poultry Science Association (IPSACON2017) aimed to discuss the
emerging issues faced by poultry industry by bringing researchers, poultry industry leaders, policy makers and other stake
holders on a common platform. A total of 259 including 20 award abstracts has been included in this publication under six
different session viz. Diversified Poultry Production & Rural Poultry, Poultry Breeding and Genetics, Poultry Education and
Policies, Poultry Health and Welfare, Poultry Management and Product Processing keeping in view of the overall theme of
the conference. The editorial board is thankful to all the contributors for the submission of high quality abstract papers. The
editorial board thank Indian Poultry Science Association and organizing committee of IPSACON2017 for providing us the
opportunity.

Editors

Session I
Diversified Poultry Production
and Rural Poultry

PERFORMANCE EVALUATION OF POULTRY STOCKS FOR RURAL
POULTRY FARMING IN HIMACHAL PRADESH
Rakesh Thakur*, Varun Sankhyan1, Y P Thakur1 and P K Dogra1
Krishi Vigyan Kendra Mandi at Sundernagar, H.P. 175019
1
COVAS, CSK Himachal Pradesh Agricultural University, Palampur, H.P. 176062

Summary

Results

The non-descript poultry birds being reared in rural
areas of Himachal Pradesh has low productivity, thus,
necessitating introduction of improved stocks for higher returns.
The present on farm testing was conducted to assess the
performance of two improved stocks viz. Chabro and
Himsamridhi in Mandi District of the state. Day-old chicks (20
number) of each stock were supplied to farmers for rearing under
backyard poultry farming system. The growth and egg
production up to 52 weeks of age was recorded on these birds.
The results revealed that Chabro birds have better growth and
attain higher adult body weight as compared to Himsamridhi
birds but the egg production performance of Himsamridhi birds
is better.

The chick mortality up to 4 weeks of age in Chabro
chicks was observed 10 % while in Himsamridhi chicks it was 6%.
Chabro hens laid first egg at 28 weeks of age while Himsamridhi
hens started laying at 24 weeks of age. At six months of age male
and female of Chabro weighed 3.40 and 2.70 Kg respectively
while that of Himsamridhi the weight was 2.0 and 1.5 Kg
respectively. The shank length of Chabro birds was also more at
12 and 13 cm for female and male respectively as compared to
Himsamridhi birds where it was 10.5 and 11.2 cm respectively.
In case of egg production up to 52 weeks of age, Chabro hens
laid 51 eggs while Himsamridhi hens laid 74 eggs. The cost
benefit ratio of rearing up to 52 weeks is slightly better (3.02) in
case of Chabro birds compared to Himsamridhi birds (2.99). But
as the birds keep laying eggs up to 72 weeks of age and beyond
(in the present report it was recorded only up to 52 weeks), the
cost benefit ratio is likely to alter. Thus, it may be concluded that
Chabro birds have better growth rate and attain higher body
weight but lay less eggs while Himsamridhi birds lay more eggs
but has slower growth and less adult body weight.

Background
Himachal Pradesh is a northern Indian state located in
foothills of Himalayas. The total poultry population in state is
11,04,476 birds of which 2,54,498 (more than 23%) birds are
being reared under backyard production system. Among
backyard flocks, only 41% birds belong to improved stocks
indicating that majority of the birds are still of non-descript type.
The non-descript poultry germplasm has low productivity which
in turn restrict the large scale adoption of poultry farming and
retards the growth of rural poultry sector in state.

Methodology
In the present on field testing, two improved poultry
stocks viz. Chabro from Central Poultry Development
Organization, Chandigarh and Himsamridhi developed by C.S.K.
Himachal Pradesh Agricultural University, Palampur were
assessed for suitability to rural poultry farming in District Mandi,
Himachal Pradesh. Ten rural farmers with history of backyard
poultry rearing were selected randomly. Straight run day-old
chicks (20 No.) of both varieties were given to each of the 10
farmers. Chicks were reared in wooden houses and provided
warmth with incandescent bulbs during brooding. A mixture of
ground maize, chopped water cress and kitchen waste was
provided as feed on daily basis. From fifth week onwards the
chicks were allowed daytime outdoor access from where they
met bulk of their nutritional requirement. The units were visited
on fortnightly or monthly basis and the performance of birds in
term of chick mortality up to 4 weeks of age, age at first egg,
body weight and shank length at six months and egg production
up to 52 weeks of age was recorded. The information so
generated was analyzed to draw inferences.

Conclusion
It may be concluded that in areas where demand for
poultry meat is more farmers may opt for rearing Chabro birds
but in areas with more demand and higher prices of egg, it is
better for farmers to rear Himsamridhi birds for more return
through backyard poultry farming.

References
Livestock census (2012). http://hpagrisnet.gov.in/Agrisnet/
AnimalHusbandry/ pdf% 20files/ 19th% 20 Livestock%20
Census-2012.pdf 09 Feb 2016.
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A PROTEOMIC APPROACH TO IDENTIFY SEMINAL PLASMA PROTEINS IN
OSTRICH (Struthio camelus)
C. Pandian*, S.T. Selvan, R. Asha Rajini, M. Parthiban and S.M.K. Karthickeyan
Department of Poultry Science, Madras Veterinary College, TANUVAS, Chennai-07

GATA zinc fingers are zinc-containing domains found in a
number of transcription factors.

Diversified Poultry Production and Rural Poultry

Summary
The protein bands in ostrich seminal plasma (OSP)
were identified by using Sodium Dodecyl Sulphate
Polyacrylamide Gel Electrophoresis (SDS-PAGE) and Matrix
Assisted Laser Desorption Ionization Mass Spectrometry
(MALDI MS) proteomic analysis and compared with NCBI
reference sequence. The results revealed that OSP had five
major specific proteins bands namely, OSP-I (GATA Zinc finger
domain containing protein 1), OSP-II (GATA Zinc finger domain
containing protein 1), OSP- III (E3 ubiquitin protein ligase RNF
216, OSP-IV (Mitotic spindle assembly checkpoint protein
MAD1) and OSP-V (Dual specificity phosphatase DUPD1). The
estimated molecular weight of OSP-I (Mr94.51 to 102.34 kDa),
OSP-II (Mr75.19 to 93.07 kDa), OSP-III (Mr59.58 to 72.76 kDa),
OSP-IV (Mr30.71 to 40.90 kDa) and OSP-V (Mr21.66 to 26.26
kDa).
Key words: Seminal Plasma Protein ostrich.

Background
Unpredictable egg production, unstable fertility, poor
hatchability and poor chick survival are some of the major
constraints in viable ostrich farming. To achieve rapid and
sustained genetic improvement, ostrich farming needs to adopt
advanced reproductive technological tools. In this, composition
of seminal plasma has a great influence on the biological quality
of the ostrich semen. Seminal plasma (SP) is known to play an
important role in fertilization. Proteins are one of the major
seminal plasma components that modulate sperm functionality.
These proteins could either display negative or positive effects
on sperm motility. Hence this study was carried out to determine
seminal plasma protein expression of ostrich semen that can
serve as potential biomarkers for male infertility.

Methodology
This experiment was designed to analyse the protein
profile of seminal plasma in nine ostrich. Selected nine male
ostrich were trained for semen collection by teaser
method.Seminal plasma was separated from the semen by
centrifugation (2500 rpm for 15 min at 200C) and stored at -800C
until assayed. A total of 126 seminal plasma sample (each 14
sample from nine male ostrich) were used for this study. The
major proteins in seminal plasma were identified by sodium
dodecyl sulphate polyacrylamide gel electrophoresis (SDS
PAGE) and the prominent protein bands were analysed by matrix
assisted laser desorption ionization mass spectrometry (MALDI
MS) to identify the protein. The MALDI MS results were
compared with the available sequences in GenBank to find out
the proteins.

Results
I. Identification of seminal plasma protein in ostrich

2. Ostrich seminal plasma protein band II (OSP-II) - GATA Zinc
finger domain containing protein 1 (Struthio camelus australis):
The OSP-II protein band also matched with the GATA Zinc finger
domain containing protein 1 (Struthio camelus australis).
3. Ostrich seminal plasma protein band III (OSP-III) E3 ubiquitin
protein ligase RNF 216 (Struthio camelus australis): This was the
3rd major seminal plasma protein identified in the present study
and the protein was reported to be involved in the capacitatition
of spermatozoa which was located in acrosomal membrane.
4. Ostrich seminal plasma protein band IV (OSP-IV) - Mitotic
spindle assembly checkpoint protein MAD1 (Struthio camelus
australis): This is the 4th major seminal plasma protein identified
in the present study. This protein was mainly found in the
secretion of epdidymis, seminal vesicle and testis.
5. Ostrich seminal plasma protein band V (OSP-V) - Dual
specificity phosphatase DUPD1 (Struthio camelus australis) :
This is the 5th major protein identified in the proteomic study of
ostrich seminal plasma. Similar findings were observed by
Thurston et al. (1982) who observed nine bands in guinea fowl
seminal plasma and Marzoni et al. (2013) detected a total of 83
protein spots in seminal plasma of chicken.
II. Molecular weight of different protein bands of ostrich seminal
plasma
All the 5 major expressed protein bands had a molecular
weight ranging from 21.66 kDa to 102.34 kDa. The estimated
molecular weight of ostrich seminal plasma protein viz., OSP I
(range between 94.51 kDa and 102.34 kDa), OSP II (75.19 kDa
and 93.07 kDa), OSP III (59.58 kDa and 72.76 kDa), OSP IV
(30.71 kDa and 40.90 kDa) and OSP V (21.66 kDa and 26.26
kDa) showed wide variations in expression.

Conclusion
This present study revealed, that proteomic analysis
using SDS-PAGE reference map could represent a useful tool for
the identification of still poorly understood nature and function
of the ostrich seminal plasma proteins. Further, correlation of
seminal plasma protein with fertility parameters is the need of
hour to identify potential marker for evaluation of fertility in male
ostrich.

References
Marzoni, M., Castillo, A., Sagona, S., Citti, L., S. Rocchiccioli, S.,
Romboli I. and Felicioli, A. 2013. A proteomic approach to
identify seminal plasma proteins in roosters (Gallus gallus
domesticus).Anim. Reprod. Sci. 140 (3-4): 216-23.
Thurston, R.J, Hess, R.A., Hughes, B.L. and. Froman, D.P 1982.
Ultrastructure of the guinea fowl (Numidia meleagris)
spermatozoa. Poultry Sci. 61:1738-1743

1. Ostrich seminal plasma protein band I (OSP-I) - GATA Zinc
finger domain containing protein 1 (Struthio camelus australis):
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COMPARATIVE EVALUATION OF KAMRUPA AND INDIGENOUS CHICKEN IN
RURAL AREAS OF ASSAM
N. Kalita*, N. Pathak and M. Ahmed
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University,
Khanapara, Guwahati-781022.

Summary
Significant (P<0.05) differences in body weight, age at
maturity, egg production, egg weight were observed between
Kamrupa and Indigenous chicken. Significant (P<0.05)
differences are also seen in various carcass traits like live weight,
dressed weight, eviscerated weight, breast weight, back weight,
wings weight, drumsticks weight, thighs weight, neck weight and
giblet weight were observed between Kamrupa and Indigenous
chicken.

Background
The people of Assam and North East India are mostly
non vegetarian in their food habits. Every family rear some
Indigenous bird to meet up their requirement of egg and meat.
Since the Indigenous bird are low producing, therefore farmers
of Assam wants some types of improved bird developed which
produce more egg and meat than that of Indigenous chicken.
Kamrupa is a newly developed dual type rural variety .
Therefore, the present investigation is an attempt to evaluate the
comparative performance of Kamrupa and Indigenous chicken
under rural condition of Assam.

Methodology
A total of 2000 numbers of Kamrupa and indigenous
chicks, were used for the research work. The chicks were
hatched out during the period from January to February 2016 The
chicks were initially brooded for a period of 30 days in battery
brooder. Thereafter the chicks were distributed to 50 farmers to
be reared in scavenging condition with allocation of 20 chicks
from each group. The chicks were allowed for scavenging during
the day time and given night shelter in a poultry shed made of
locally available materials. The birds had been supplied with
some quantity of rice polish and broken rice apart from all the
feed they eaten during scavenging. The traits recorded were
body weight, conformation traits, age at maturity, egg
production, egg weight, egg quality and carcass traits. To study
egg quality traits a total of 150 eggs were collected from each
of the flock. For carcass traits 80 adult chicken of 10 months old
and 20 in either sex from both the flocks were taken. The data
were analysed as per the method described by Snedecor and
Cochran(1994).

Indigenous bird it is 29.65±2.12 to 1060.47±108.68. Among
the conformation traits the shank length, keel length and breast
angle were recorded as 4.42±0.78, cm, 3.93±0.86 cm and
63.15±2.64 degree, respectively in Kamrupa bird and 4.59 ±
0.24 cm, 3.89±0.76 cm and 61.85±4.25 degree, respectively in
Indigenous bird. The average age at sexual maturity, egg
production up to 32 and 40 weeks, annual egg production and
egg weight at 32 weeks and 40 weeks of age were recorded as
183.26±3.56 days, 41.82±1.26 nos.,69.98±2.51 nos,135.00
±4.95nos., 44.21±1.53g and 53.62±1.92 g respectively in
Kamrupa birds. Similarly in Indigenous bird this values were
recorded as 210.68±3.47 days,21.72±1.25 nos.,39.57±1.21
nos.,70.56±2.87 nos.,35.14±1.59 g and 37.80±1.92 g
,respectively. Among the egg quality traits shape index, albumen
index, yolk index, Haugh Unit and shell thickness were recorded
as 75.90±2.64, 0.081±0.001, 0.41±0.006, 80.64±1.65 and
0.30± 0.005 mm,respectively in Kamrupa and 75.12±3.70,
0.079±0.001, 0.40±0.005, 79.24±1.56 and 0.292±
0.006mm, respectively in Indigenous bird. The colour of the
eggs were found brown in both the flock. The values for different
carcass traits ranges from 71.66 ±3.20 to 1550.20±182.28 in
Kamrupa bird and 42.68±4.36 to 902.52±105.62 in Indigenous
bird.

Conclusion
From the above study it can be concluded that Kamrupa
bird can be economically reared in backyard system of
management instead of indigenous chicken of Assam as they
perform well under low input system of rearing.

References
Chatterjee, R. N., Sharma, R. P.,Niranjan, M., Reddy, B. L. N. and
Mishra, A. 2006. Indian Journal of Animal Genetics and
Breeding, 27: 51.
Haunshi, S., Doley, S. and Shakuntala, I. 2009. Production
performance of indigenous chicken of northeastern region
and improved varieties developed for backyard farming.
Indian Journal of Animal Science., 79:901.

Results
The result obtained are recorded as body weight(g)
from day old to 40 weeks in case of Kamrupa bird which ranges
from 40.25±2.50 to 1825.38±141.56,whereas in case of
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COMPARISION OF RAJASRI BIRDS WITH INDIGENOUS BIRDS IN
PERFORMANCE AND HAEMO BIOCHEMICAL PARAMETERS UNDER
SCAVENGING SYSTEM
Gurram Srinivas* and B. Swathi
*Assistant Professor & Co-PI, RKVY, Dept of Poultry Science, 1Assistant Prof, Pathology,
PV Narsimha Rao Telangana Veterinary University, Department of Poultry Science,
College of Veterinary Science, Korutla, Jagitial-505326 (T.S)

Diversified Poultry Production and Rural Poultry

Summary
Performance and haemo biochemical parameters of
Rajasri and Indigenous birds of northern region of Telangana
state were studied under scavenging system of rearing. The
overall mean body weight was significantly (P<0.05) higher in
Rajasri than indigenous birds from 6th to 52nd weeks of age. The
mean age at sexual maturity was recorded as 172 days in case of
Rajasri and in indigenous chicken it was recorded as 219 days.
The mean egg production and egg weights of Rajasri from 32 to
52 weeks of age were significantly (P<0.05) higher than
indigenous birds. There was significantly (P<0.05) higher fertility
and hatchability percent noticed in indigenous fowl compared to
Rajasri. There was no significant difference noticed in total
protein, SGOT, SGPT, bilirubin, calcium, phosphorus and blood
glucose however there was significant difference in
Haemoglobin, PCV, MCH, MCHC and serum cholesterol at 21st
week of age.
Key Words: Rajasri, Egg production, Haemoglobin, hatchability
and Calcium.

and 219 days in indigenous chicken. There is also a significant
(P<0.05) difference of body weight at sexual maturity between
Rajasri and indigenous fowl, which might be due to the genetic
difference between two groups of birds. Gaining of low body
weight at sexual maturity is a positive sign for getting more eggs.
Similar results were reported by Vijaya Nirmala et al. (2017). The
mean egg production and egg weight was differed significantly
(P<0.05) between two genetic groups, which might be due to
different genetic makeup of two groups. The lower values might
be due to poor genetic potential in indigenous chicken of
telangana. Both Rajasri and Indigenous fowl were found to be
less prone to environmental stress and easily escapes from
predators in the present study.
There was significantly (P<0.05) higher fertility percent
noticed in indigenous fowl (91.80%) compared to Rajasri
(89.57%). The chicks were hatched out by indigenous broody
hen in both the cases. The hatchability percent was recorded as
84.60% in Rajasri, whereas in case of indigenous it was found as
90.10% on total egg set basis.
Haemato-biochemical parameters

Background
Raising of local poultry breeds in backyard is an
important source of livelihood for the rural people of Telangana
region. However, the problems of low weight gain, less number
of eggs per bird and high mortality of chicks of indigenous birds
are some of the hindrances, which need to be overcomed
through introduction of improved variety of birds with better
performance levels. Hemato-biochemical parameters are
important for diagnosis and treatment of diseases and for
measuring the environmental stress in chickens (Panigrahy et al.
2017).

Methodology
A total of 1000 day old chicks were reared under deep
litter system at Livestock Farm Complex, College of Veterinary
Science, Korutla, up to the age of 6 weeks. At the end of 6th
week, a total of 1000 birds were distributed to 50 identified
beneficiaries (ten males and ten females). The farmers were
selected randomly who kept a minimum of 10 numbers of
indigenous chickens of different ages under backyard system.
Thus a total of 520 numbers of indigenous chickens of different
ages were covered under the present study. The data on body
weights, age at first egg, egg weight, egg production, Fertility and
hatchability were recorded. Blood samples were collected on
21st week of age for estimation of haematological and
biochemical parameters by using auto hematology analyzer (BC2800, Mindray) and standard diagnostic kits of Erba Pvt. Ltd. The
statistical analysis was done using SPSS20.0 version.

Results
Production parameters:The body weights of Rajasri (6,
12, 18, 25, 40 and 52 weeks) were significantly (P<0.05) higher
than the corresponding body weights of indigenous chicken,
which might be due to utilization of exotic germplasm (RIR, WLH
and Dalhum red) for the development of Rajasri. The mean age
at sexual maturity was recorded as 172 days in case of Rajasri

There was no significant difference noticed in the hematological
parameters like WBC, RBC, MCV, PLT, MPV, PCT, total protein,
SGOT, SGPT, bilirubin, calcium, phosphorus and blood glucose at
21st weeks of age, however there was significantly (P<0.05)
higher values of haemoglobin, PCV, MCH and MCHC were
noticed in Indigenous fowl than Rajasri. Higher hemoglobin level
in indigenous fowl is may be that they are more active than the
domestic chicken. Highest PCV value in indigenous fowl may be
due to the flight activity over Rajasri. The serum cholesterol levels
were significantly (P<0.05) higher in Rajasri than indigenous
birds. These overall values were in agreement with the findings of
Panigrahy et al. (2017).

Conclusion
It can be concluded that performance of Rajasri chicken
is better than indigenous bird in terms of body weight, egg
production, egg weight as well as for other traits under backyard
system of rearing in Telangana. The haemato-biochemical values
were almost on par with each other. So, farmers from rural areas
of Telangana can rear Rajasri birds for their livelihood and
nutritional security.

References
Panigrahy K K, Behera K, Mohapatra L M, Acharya A P, Sethy K, Panda
S and Gupta S K. 2017. Sex-related differences in hematobiochemical indices of adult Vanaraja chickens during
summer and winter seasons. Veterinary World 10(2): 176180.
Vijaya Nirmala T, Sunitha Prasad, Subrahmanyeswari B and Nagaraja
Kumari K. 2017.Status of Indigenous Chicken Rearing in
Krishna District of Andhra Pradesh. Indian J. Vet Sci. Biotech
12 (3): 52-55.
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SUSTAINABLE TRIBAL LIVELIHOOD THROUGH SCIENTIFIC BACKYARD DESI
CHICKEN REARING IN KOLLI HILLS, NAMAKKAL DISTRICT OF TAMIL NADU AN IMPACT REPORT
D. Kannan
Professor, College of Poultry Production and Management, Mathigiri, Hosur -635 110, Tamil Nadu

As per the ICAR Tribal Sub Plan scheme for Kolli Hills of
Namakkal district was proposed to train tribal people for scientific desi
chicken rearing with creation of infrastructure facilities for rearing of birds
and marketing of their farm produce. 71 tribal beneficiaries belonging to
Kolli hills were selected for this project. The selected beneficiaries were
given two training programmes on scientific rearing and disease
management of backyard birds in addition to feed preparation and value
addition of poultry products.
The present investigation was carried out after
implementation of the scheme through direct questioner filled by farmers
who got the inputs and trainings. Based on the investigation the results
indicated that majority (83.33 per cent) of the beneficiaries felt that cage
was useful in rearing the backyard poultry with some modification in the
cages. Around 50 per cent of the beneficiaries were in possession of birds
with the flock size ranging from 4 birds to above 10 birds. The most
important household utility of the enterprise was for meat (47 per cent)
followed by both meat and egg (26 per cent) and egg only (3 per cent) and
31 per cent of tribes were able to generate income of Rs.1000 to 5000 per
year as an additional income by rearing of the scheme birds. Egg
consumption pattern did not change before or after the implementation
of this scheme. And mostly eggs were used to hatch the chicks.48 per
cent of people reported regular mortality, and the major reason for
mortality in the beneficiaries flock was Newcastle disease followed while
other reason i.e. improved desi birds varieties in a confined farm premises
and predators.
Key words: Tribal, desi chicken, Kolli hills

Background
Though there is a good response on desi chicken rearing in rural
area (Rajkumar. U et al, 2010) the tribal of Kolli Hills of Namakkal district
rear very few birds. Hence to empower tribal people from different villages
in Kolli hills of Namakkal district, it was proposed to train 1000 tribal in
scientific desi chicken rearing. This scheme also envisages creation of
infrastructure facilities for rearing of birds and marketing of their farm
produce.

Methodology

insufficient. And more than half (56.06 per cent) of the beneficiaries were
satisfied with the cage provided while the remaining (43.94 per cent)
insisted that cage modification is required.
c) No of birds available with beneficiaries and egg production: In the
scheme each farmer was supplied with eight female and two male birds at
an average of 1 kg live weight, feed along with a fabricated cage as in put.
After a period of 6 months the number of birds available at tribal farmers
house hold is around 50 per cent of the beneficiaries were in possession of
birds with the flock size ranging from 4 birds to above 10 birds. 23 per cent
of tribal's did not possess any birds and this may be due to predators and
disease. More over nearly 83 per cent of people are unable to maintain the
birds which we supplied as inputs.
d) Household utility egg and meat: The most important household utility
of the enterprise was for meat (47 per cent) followed by both meat and
egg (26 per cent) and egg only (3 per cent). However 24 per cent
expressed no household utility. This was due to mortality of birds due to
disease and predators But there was no household utility, because of
mortality due to predators problem and mortality of birds before attaining
productive age.
e) Income generation by birds: Apart from the household utility of birds for
egg and meat purpose, 31 per cent of tribes were able to generate income
of Rs.1000 to 5000 per year as an additional income by rearing of the
scheme birds. The birds were sold on an average of Rs. 250 per kg live
weight. 50% express no revenue which was due to loss of bird either by
disease or predator attack.
f) Egg and meat consumption pattern: Egg and meat consumption pattern
of to beneficiaries before and after implementation of the scheme. And
mostly eggs were used to hatch the chicks. As comparative to egg
consumption meat consumption were increased from 12.12 per cent to
43.94 per cent and it improves the health status of tribal people. And sale
price of birds were around Rs.250.00 per kg live weight.
g) Mortality pattern and cause: It could be inferred from the table that
nearly half of the respondents (48 per cent) reported regular mortality, 32
per cent reported sporadic mortality and only 2 per cent reported twice or
thrice mortality in a year. However 18 per cent reported they had no
mortality in their flock.
h) Feed Supplement in the beneficiaries flock

The project was implemented in Kolli hills of Namakkal district
which is one among the 14 blocks of Namakkal district. Majority of the
population (i.e. 95.44 per cent) belong to Schedule Tribes (ST) and the SC
population accounted 1.82 (Census of India, 2001).

It could be noted that over whelming majority of the respondents (98%)
reported that supplement of feed is essential for backyard poultry while 2
per cent felt that feed supplementation is not essential.

a) Selection of Respondents:

Conclusion

71 tribal beneficiaries belonging to Kolli hills were selected for this project.
The selected beneficiaries were given two training programmes on
scientific rearing and disease management of backyard birds in addition to
feed preparation and value addition of poultry products.

a Imparting scientific chicken rearing training along with free supply of
inputs like bird, shelter and feed to tribal people will enhance their
livelihood.

b) Tool for data collection:
The present investigation was carried out after implementation of the
scheme through direct questioner filled by farmers who got the inputs and
trainings.
Categorisation and Measurement of variables: The impact of the project is
studied on the following aspects.

Results
a) Usefulness of shelter: The results indicated that majority (83.33 per
cent) of the beneficiaries felt that cage was useful in rearing the backyard
poultry and 9.09 per cent felt it as highly useful. The cages are useful in
tribal area may due to protect the birds from predators. A meagre 7.58 per
cent opined that cage was not useful.
b) Modification in the cage design: Indicated that nearly three-fourth
(74.24 per cent) of the beneficiaries felt that cage capacity was sufficient
while the remaining the remaining one-fourth felt that cage capacity was

a Desi chicken rearing had more impact on the meat production and
consumption than egg production.
a Supply of inputs like balanced feed and health cover will ensure more
production of desi bird at tribal household.
a Continuous monitoring is essential to encourage the tribal household
to keep and propagate scientific poultry rearing.
a Provision of shelter to the birds should be modified to accommodate
more number of chicken and to protect from predators.
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BACKYARD POULTRY REARING PRACTICES IN RURAL AREAS OF KADAPA
DISTRICT, ANDHRA PRADESH
K. Mounica
College of Veterinary Science, Sri Venkateshwara Veterinary University, Proddatur

Summary

Results

Poverty alleviation and malnutrition are ever existing
challenges. Conducting training programmes to rural women on
rural poultry farming improved their livelihood through protein
supplement to their families and premium price to eggs and
meat sold. Hence, a survey was conducted on rearing practices
of low input birds in and around 6 villages of kadapa district,
Andhra pradesh by exposing prepared questionnaire to farmers
and information was collected which revealed average flock size
is 3-4 birds with 48eggs per bird and 40-50 grams of grains
offered to bird in addition to scavenging.

The study revealed that rural poultry is still a subsistance
level and supporting rural families in the study area. In study area
63% of rural women are rearing backyard poultry birds with
average of 3-4 birds per household who used to keep their birds
openly were higher in number than in coops or woven baskets.
Birds of all ages used to scavenge together during day times with
uneven egg production. Only 40-50 grams of feed was provided
as a supplementation once a day per bird with grains.

Background
The term rural poultry in most developing countries is
indicative of domestic poultry with low inputs that are typically
maintained by rural families in their backyards which significantly
adds to their livelihood by providing cash income and satisfying
religious sociocultural and nutritional needs. Present study was
planned to assess how rural families keep their poultry birds.
Certain aspects were studied like housing, feeding, vaccination,
protein intake in focussed areas.

Methodology
An informal field survey was conducted with objective
of exploring knowledge about rural backyard poultry. Study was
conducted in 6 villages around kadapa district of Andhra
pradesh. Assessment was based on administration of a well
structured questionnarire which sough information on
management practices, flock size, rearing system, vaccination,
feeding pratices. The obtained data were subjected to statistical
analysis and presented as percentage.

Conclusion
In the present study, in terms of overall socioeconomic
improvement cent percent backyard poultry rearers opined that
backyard poultry farming helped to improve their
socioeconomic conditions. The backyard poultry production
helped women in these villages to get more income to lead their
families happy. Tendency to intake backyard poultry rearing is
widely observed. It was therefore recommended that if desi
birds and vaccinations made available along with training to
women will attain empowerment.
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EFFECT OF ZINC OXIDE NANO PARTICLES ON THE BODY WEIGHT GAIN, FCR,
BIOCHEMICAL AND HAEMATOLOGICAL ATTRIBUTES AND MEAT
COMPOSITION OF TURKEY POULTS

Summary
84 day old turkey poults of small white variety were
distributed into four dietary treatments (T1: basal diet+60 mg/kg
inorganic zinc, T2: basal diet+20 mg/kg zinc oxide nano
particles, ZONPs, T3: basal diet+60 mg/kg ZONPs, T4: basal
diet+100 mg/kg ZONPs) having three replicates each. FCR was
significantly better (P<0.05) in T3 than T1 and T4 during the
experimental period. Cu-Zn-SOD value was significantly higher
(P<0.01) in T3 and T4 than T1 and T2. Heterophil-lymphocyte
ratio was significantly higher (P<0.01) in T1 than other groups.
Zn level of breast meat was significantly higher (P<0.01) in T2
and T3than other groups.

Background
Zinc is one of the essential trace elements and an
important component of over 200 enzyme systems. The
bioavailability of organic zinc is higher than inorganic zinc, but
the application of organic zinc in animal diets is limited due to its
higher cost. As compared to ZnO, zinc oxide nano particles
(ZONPs) have a stronger chemical activity and undergo
oxidation reactions with variety of organic compounds. Thus, the
present study was undertaken to study the effect of different
levels of dietary ZONPs on the body weight gain, feed conversion
ratio, biochemical and haematological attributes and meat
composition of turkey poults.

Methodology
ZNOPs were procured from Sisco Research
Laboratories Pvt. Ltd., India. Eighty four day old turkey poults of
small white variety were divided into four treatment groups
comprising of three replicates and seven turkey poults in each
replicate. There were four dietary treatments: T1-Basal diet
( t u r k e y s t a r t e r r a t i o n ; C P- 2 8 % , M E - 2 8 0 0 K c a l / k g )
+supplementation of 60 mg/kg inorganic zinc oxide (control),
T2- Basal diet+supplementation of 20 mg/kg ZONPs, T3-Basal
diet+supplementation of 60 mg/kg ZONPs, T4-Basal
diet+supplementation of 100 mg/kg ZONPs. Weekly body
weight gain and Feed conversion ratio was determined. At eight
weeks of age, plasma cholesterol, HDL cholesterol, protein, uric
acid, SGPT, SGOT, alkaline phosphate were determined by using
commercial kits of Span Cogent Diagnostics Product, India,
according to the manufacturer ’s instructions. Lipid
peroxidation/Malondialdehyde assay and Serum superoxide
dismutase activity (ELISA) was determined as described by
Ohkawa et al. (1979) and Madesh and Balasubramanian (1998)
respectively. Differential leukocyte count was determined by
standard laboratory procedure. Samples of breast (pectoralis
major) and thigh (ilio tibialis) muscles were processed and
analyzed for proximate composition, P, Ca and Zn (AAS). Data
were subjected to one-way analysis of variance in a completely
randomized design using Statistical Package for the Social
Sciences.

Results
T2 and T3 poults had a significantly better (P<0.05)
body weight gain than T1 and T4 treatment groups at 1st week of

age. In addition, T3 and T4 poults had a comparatively better
body weight gain than control group till 4th week of age.
Thereafter, no particular trend was observed. FCR was
significantly better (P<0.01) in T2 and T3 as compared to the
other treatment groups during 0-4th week growth phase.
Further, FCR was comparatively better in T3 than other treatment
groups during 5th-8th week growth phase. Over all FCR was
significantly better (P<0.05) in T3 as compared to T1 and T4 and
comparatively better than T2 during the experimental period.
Plasma cholesterol was significantly higher (P<0.05) in T3 and
T4 as compared to the control group. Plasma uric acid was
significantly higher (P<0.01) in T1, T2 and T4 than T3. Further,
AST was significantly higher (P<0.05) in T1 and T2 than T3 and
T4. The Cu-Zn-SOD value was significantly higher (P<0.01) in
T3, T4 than T1 and T2. Similarly, LPO value was significantly
higher (P<0.01) in the control (T1) group as compared to the
nano zinc supplemented groups (T2, T3 and T4). The results
indicated that the nano zinc supplemented groups (T2, T3 and
T4) had significantly higher (P<0.01) percent of lymphocytes
than T1. Further, T1 had significantly higher (P<0.01) percent
(35.00) heterophils than T2, T3 and T4 groups respectively. In
addition, the heterophil lymphocyte ratio was significantly higher
(P<0.01) in the T1 group compared to the T2, T3 and T4 groups
respectively. No significant difference was observed in the
proximate analysis of breast (pectoralis major) muscle of turkey
poults at 8 weeks of age. Further, calcium level in breast muscle
of turkey poults was significantly higher (P<0.01) in T4
(245.63mg/100g) as compared to T1, T2 and T3 (2.87, 3.33 and
3.03mg/100g) treatment groups respectively. At 8 weeks of age,
zinc level was significantly higher (P<0.01) in T2 and T3
(0.67mg/100g and 0.70mg/100g) as compared to T1 and T4
(0.61mg/100g and 0.62mg/100g) treatment groups.
No significant difference was observed in the proximate analysis
of thigh muscle of turkey poults after 8 weeks of age. Zn level in
thigh (ilio tibialis) meat was significantly higher (P<0.01) in T2,
T3 and T4 groups (1.02, 1.04 and 1.01mg/100g) as compared to
the control (T1) group (0.97mg/100g).

Conclusion
Nano zinc supplementation @ 20 mg /kg or 60 mg/ kg
may elicit body weight gain and improve feed conversion
efficiency in turkey poults. Further, dietary supplementation of
nano zinc may reduce the adverse effects of stress as depicted
by a decreased heterophil lymphocyte ratio in the nano zinc
supplemented groups. Dietary supplementation of nano zinc in
turkey poults @ 20 mg/kg or 60 mg/ kg may lead to increase
deposition of zinc in breast and thigh meat cuts.
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EFFECT OF ZINC OXIDE NANO PARTICLES ON THE GROWTH,
IMMUNCOMPETENCE TRAITS, DEVELOPMENT OF DIGESTIVE ORGANS AND
CARCASS QUALITY TRAITS OF TURKEY POULTS

Diversified Poultry Production and Rural Poultry

U. Kumar, A. Bhattacharyya*, P. K. Shukla, V. Kumar, A. Sharma and R. Sirohi
Department of Poultry Science, DUVASU, Mathura, India

Summary

Result

84 day old turkey poults of small white variety were
distributed into four dietary treatments (T1: basal diet+60 mg/kg
inorganic zinc, T2: basal diet+20 mg/kg zinc oxide nano
particles, ZONPs, T3: basal diet+60 mg/kg ZONPs, T4: basal
diet+100 mg/kg ZONPs) having three replicates each. T2 and T3
poults had significantly higher (P<0.05) body weight compared
to T1 and T4 treatment groups at 2nd and 3rd week of age
respectively. Humoral immune response was significantly higher
(P<0.05) in T4 as compared to T2 and T3. Percent liver weight
was significantly higher (P<0.05) in T4 than T1 and T2 poults.

T2 and T3 poults had significantly higher (P<0.05) body
weight compared to T1 and T4 treatment groups at 2nd and 3rd
week of age respectively. Further, the nano zinc supplemented
groups had a comparatively better average weekly body weight
than the control group during the entire experimental period.
The weekly feed conversion ratio of turkey poults supplemented
with 20 and 60 mg/kg ZONPs had significantly better (P<0.01)
FCR at 1st week and 3rd week (P<0.05) as compared to the
other treatment groups. Further, 20 and 60 treatment groups had
a significantly better (P<0.05) FCR than control at 4th week.
Similarly, 60 mg/kg treatment groups had a significantly better
(P<0.05) FCR at 6th week as compared to control and 20 mg/kg
treatment groups respectively. The humoral immune response
(HA) was significantly higher (P<0.05) in T4 as compared to T2
and T3. Further HA titre was comparatively higher in T4 than T1.
IgG response was significantly higher (P<0.01) in T1 than T2 and
T3. However, IgM response was comparatively better in the
nano zinc supplemented group compared to the control group
at 8 weeks of age. The cell mediated immune response
measured as Foot web index was comparatively better in the
nano zinc supplemented group compared to the control group
at 8 weeks of age. Percent liver weight was significantly higher
(P<0.05) in T4 group (3.69) as compare to T1 (1.66) and T2
(2.34) groups. However, no significant difference was observed
in other slaughter traits viz. percent shrinkage, percent dressing
weight, total ready-to-cook yield, spleen weight, heart weight,
gizzard weight and bursa weight among treatment groups. There
was no significant difference observed in cut-up-parts,
development of digestive organs among the different treatment
groups.

Background
Zn is necessary for growth, improves appetite,
metabolism of carbohydrates, proteins, lipids, development of
the skeleton, wound healing and many essential biochemical
processes. In animal production, to meet the needs of animals,
the added concentration of inorganic zinc is 20 to 30 times
higher than the normal requirement of animals; because of low
utilization rate of inorganic zinc (Bratz et al., 2013). As compared
to ZnO, ZONPs has a stronger chemical activity and undergoes
oxidation reactions with a variety of organic compounds. Thus,
present study was undertaken to study the effects of different
levels of dietary ZONPs in turkey poults.

Methodology
ZNOPs were procured from Sisco Research
Laboratories Pvt. Ltd., India. Eighty four day old turkey poults of
small white variety were divided into four treatment groups
comprising of three replicates and seven turkey poults in each
replicate. There were four dietary treatments: T1-Basal diet
( t u r k e y s t a r t e r r a t i o n ; C P- 2 8 % , M E - 2 8 0 0 K c a l / k g )
+supplementation of 60 mg/kg inorganic zinc oxide (control),
T2- Basal diet+supplementation of 20 mg/kg ZONPs, T3-Basal
diet+supplementation of 60 mg/kg ZONPs, T4-Basal
diet+supplementation of 100 mg/kg ZONPs. Weekly body
weight and weekly feed conversion ratio was determined.
General innate immune-competence status of chabro birds was
assayed by measuring two important immunocompetence traits
as antibody response to SRBC and cell mediated immune
response to PHA-P at 8 weeks of age. At 8 weeks of age, 4 birds
from each group were sacrificed to study the development of
digestive organs and carcass traits of turkeys. Data were
subjected to one-way analysis of variance in a completely
randomized design using Statistical Package for the Social
Sciences.

Conclusion
It may be concluded that nano zinc supplementation @
20 mg /kg or 60 mg/ kg improved growth performance and
improved feed conversion efficiency in turkey poults. Further,
dietary supplementation of nano zinc @100 mg/kg elicited
immunity in turkey poults.
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EFFECT OF STOCKING DENSITY ON THE FEED CONSUMPTION AND
FEED CONVERSION RATIO OF TURKEYS DURING WINTER
R. Sirohi*, P. K. Shukla, A. Bhattacharyya, Y. Singh, D.N. Singh and S.S. Kashyap

Summary

Result

One week old turkey poults were distributed into 3
treatment groups and 3 replicates of each treatment. T-1:
Standard stocking density (SD) (0.232 m2 per bird)/ (4.305 birds
per m2; T-2: High stocking density (0.116 m2 per bird)/ (8.625
birds per m2); T-3: Low stocking density (0.464 m2 per bird)/
(2.152 birds per m2). Average weekly feed consumption was
significantly higher (p<0.01) in standard and high SD treatments
than low SD treatment at 5th week. Average weekly FCR was
significantly poorer in low SD than other two treatments at 4th
week (p<0.05), 10th week (p<0.01) and 11th week (p<0.05).

Average weekly feed consumption in winter season was
found to be significantly higher (p<0.01) in standard and high SD
treatments than the low SD treatment at 5th week. However, no
significant differences were observed between standard and
high SD at this stage whereas average weekly feed consumption
in winter season at 10th week was found to be significantly
higher (p<0.01) in low SD treatment than standard and high SD
treatments. Further, no significant differences were observed
between standard and high SD at this stage. In addition, no
significant difference was found in average weekly feed
consumption at 2nd, 3rd, 4th, 6th, 7th, 8th, 9th, 11th and 12th
week. Average weekly FCR in winter season at 2nd week of age
was found to be significantly higher (p<0.05) in low SD than
standard SD. However, FCR in high SD did not differ significantly
with other two SD treatments. Average weekly FCR in winter
season was found to be significantly higher in low SD than other
two treatments at 4th week (p<0.05), 10th week (p<0.01) and
11th week (p<0.05). There was no significant difference
between standard and high SD at these stages. Further, no
significant differences were found in average weekly FCR at 3rd,
5th, 6th, 7th, 8th, 9th and 12th week. In addition, no significant
differences were found in overall FCR and FCR during different
phases of rearing viz; 1-8 week, 8-12 week.

Background
Turkey is a poultry species which is gaining popularity
in the world poultry market. Commercial turkey production has
gained heights in America & Europe but is almost non-existent in
India. Turkey is a rapidly growing bird and its nutritional as well as
managemental needs are different from chicken. For commercial
farming the requirements of the birds need to be standardized.
Stocking density is the key for any intensive production system.
Seasonal variation in the environment also play significant role in
determining optimum stocking density, so the experiment was
conducted to standardize the stocking density for intensive
turkey production in winter.

Methodology

Conclusion

Day old turkey poults were procured during winter
months and reared for a week, thereafter, these were weighed
individually and distributed randomly on uniform body weight
basis in the treatment groups.- T-1: The birds were subjected to
standard stocking density (2.5 ft2 per bird)/ (0.232 m2 per bird)/
(4.305 birds per m2)/ (0.4 birds per ft2);T-2: The birds were
subjected to high stocking density (1.25 ft2 per bird)/ (0.116 m2
per bird)/ (8.625 birds per m2)/ (0.8 birds per ft2); T-3: The birds
were subjected to low stocking density (5 ft2 per bird)/ (0.464
m2 per bird)/ (2.152 birds per m2)/ (0.2 birds per ft2). Thus, the
birds were distributed into 3 treatment groups and 3 replicates
of each treatment. During the experimental period, the poults
were provided turkey starter ration till 8 weeks of age (NRC,
1994) and turkey grower ration there after till 12 weeks of age
(NRC, 1994). Natural light was provided during the day time and
after that artificial light with bulbs was given.

The results of the experiment reveals that the turkey can be
reared under high stocking density till the age of 12 weeks
without any bad effect on the feed utilization during the winters.

Temperature humidity index was calculated by using the formula.
THI= 0.72[dry bulb temp 0C + wet bulb temp 0C] + 40.6
The data were analyzed statistically as per the standard
procedure.
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ADAPTABLENESS OF SWRNADHARA (IMPROVED BIRD FOR BACK YARD) IN
ANDHRA PRADESH - A STUDY
Naga Raja Kumari K*, Narendra Nath D, Susmita T and Ali M.
NTR College of Veterinary Science, Krishna Sri Venkateswara Veterinary University, Gannavaram,

Diversified Poultry Production and Rural Poultry

Summary
A study was carried out to assess the performance of
improved birds at farmer’s backyard and its impact on the livelihoods
of farmers. Under Rastriya Krishi Vikasa Yojana of Government of
India, an improved variety for backyard i.e. Swarnadhara birds were
distributed among the rural poor in Krishna district of Andhra
Pradesh. The results of the study revealed a significant increase in
egg production resulting in significant increase in subsidiary income
and nutritional security among Below Poverty Line (BPL) families. The
study revealed that backyard and small scale poultry farms are viable
enterprises, only when the scavenging base is sufficient to feed the
birds.

Background
Backyard poultry as a family enterprise encompasses the
full variety of small scale poultry production systems contribute to
good human nutrition. Poultry makes substantial contribution to food
security and poverty alleviation in many countries around the world
(Dolberg, 2009, Alders et al 2009). Under ICAR and also some SAU
under breeding policies developed some of the improved varities for
back yard rearing. Under Rastriya Krishi Vikas Yojana Scheme (RKVY)
of Government of India (GOI) in 2016-17 Swarnadhara chicks were
distributed the farmers from BPL families in the rural areas of Krishna
district (Andhra Pradesh). The present study was undertaken to
determine the productive performance of Swarnadhara at rural
areas.

Methodology
A total of 1000 day old chicks were reared in deep litter
house at Poultry unit, NTR College of Veterinary Science,
Gannavaram, up to the age of 8 weeks on balanced diet and
vaccinated as per the recommended protocol. At the end of 8th
week, a total of 978 birds were distributed to 98 identified
beneficiaries from BPL families of rural areas of Krishna district
(16.5190Â° N, 80.6215Â° E) of Andhra Pradesh each unit comprising
of five males and five females (10 birds /head). Before distribution a
training programme was organized to educate the farmers on
vaccination, management, and disease prevention in the birds. The
study was carried out and data was collected from the beneficiaries
through semi structured interview schedule and the information on
productive performance and profitability by rearing Swarnadhara
birds at farmersâ™ backyard was statistically analysed as per the
methods of Snedecor and Cochran (1994).

observed the body weight of 1.5 kg at sexual maturity of birds.
Gaining of this much body weight at sexual maturity is a positive sign
for getting big size eggs.
Mortality: Swarnadhara was found to be less prone to environmental
stress in the present study. The average mortality of the birds was
between 3 to 6 percent. Orientation of the farmers regarding
vaccination schedule and follow up by technical team might also one
of the reasons for reduced mortality.
Egg production: The beneficiaries (80.70%) were getting an egg every
alternate day i.e 15-18 eggs per month. However, few respondents
got less than 10 eggs per month. It was observed that the availability
of scavenging area mainly attributed to the higher egg production in
maximum of the study area. Utilization of eggs for household
consumption: Majority (51.1%) of the households preferred
utilization of eggs for household consumption, leading to
improvement in the nutritional status of children, women and in turn
the nutritional security. More egg production from Swarnadhara
compared to native /indigenous chickens might enhance the
household consumption. According to the consumerâ™s aroma,
taste of eggs and meat from this chicken were similar to indigenous
birds. Significant number of beneficiaries are selling not only desi
eggs (75/month), but also male live birds at the age of 6 months and
generating income.

Conclusion
From the present study, it can be concluded that
Swarnadhara bird performs better if the scavenging feed base is
sufficient enough to feed the birds. Otherwise also, birds can be
supplemented with additional grain concentrate of 30-50g/b/d to get
good productivity, in turn improve the nutritional security in the
family and subsidiary income. The backyard chicken and egg
produced with low input can be sold at a higher price compared to
commercial birds, thus ensuring a wider scope for commercial
exploitation.
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Results
Various production parameters of Swarnadhara
Age at sexual maturity (ASM): Age at sexual maturity was observed to
be between 175 days in Swarnadhara birds. However some of the
beneficiaries (15.2%) reported birds getting sexual maturity at more
than 6 months. which might be due to poor vegetation in that area.
The lower age at sexual maturity is desirable which may lead to
increase in laying period thus improving the egg production. The
early age at sexual maturity and the greater body weight was
observed in majority of (84.80%) Swarnadhara birds might be
attributed to the supplementary feeding (10-15%) and availability of
scratching grains from paddy fields.
Body weight at sexual maturity: Majority of the beneficiaries
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EFFECT OF DIETARY INCORPORATION OF CORIANDER SEED ON GROWTH
AND CARCASS CHARACTERISTICS OF JAPANESE QUAIL
Chenna Reddy N B, Srinivas Kumar D*, Raja Kishore K and Naga Raja Kumari K
Department of Animal Nutrition, NTR College of Veterinary Science, SVVU,
Gannavaram-521 102, A.P, India.

One hundred and fifty, day old Japanese quail chicks
were distributed randomly to five dietary groups, each with three
replicates of ten quails and were offered a basal diet containing
24% CP and 2900 kcal/kg ME. Coriander seed was included in the
basal diet at 0 (T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and 2.0%
(T5) level by marginal adjustment of other feed ingredients.
Results indicated that the body weight gain (g) and feed intake
(g) increased (P<0.01) while feed consumed / kg gain decreased
(P<0.01) with increased level of inclusion of coriander seed from
0 to 2.0% in the diet. Further, carcass yield (P<0.05), ready to
cook yield (P<0.05) and meat to bone ratio (P<0.01) increased
with increased level of inclusion of coriander seed in the diet
while there was no effect (P>0.05) on dressing per cent. Thus, it
is concluded that coriander seed can be included up to 2.0 %
level in quail diets without any adverse effect on production
performance.
Key words: body weight gain, coriander seed, cost economics,
feed efficiency, feed intake..

Background
Plant extracts and spices as single compound or as
mixed preparations can play a role in supporting both
performance and health status of the poultry. Coriander
(Coriandrum sativum L), a well-known aromatic medicinal plant
grows in nature and is cultivated in India. Coriander seed is used
primarily as a flavouring agent in the food industry or as a spice in
bread, cheese, curry, fish, meat and confections. Coriander seed
has got health supporting reputation. It has anti-diabetic, antiinflammatory, anti-fungal, anti-parasitic, anti-helminthic, antiseptic, analgesic, sedative and antioxidant properties (Lee et al.
2004). Coriander seed contains significant quantities of minerals
like potassium, calcium, phosphorous, magnesium, sodium,
iron, zinc and vitamins like niacin, riboflavin and thiamine apart
from containing valuable essential oils and poly unsaturated fatty
acids. It is also reported to enhance liver function and appetizing
and stimulatory effects in digestion process. Hence, the present
investigation was carried out to study the effect of dietary
incorporation of coriander seed at varying levels on growth
performance and carcass characteristics of Japanese quails.

study period (5th week), two birds per replicate and thus a total
6 birds per treatment were randomly selected, weighed and
slaughtered. The data on dressing percentage, carcass yield,
meat bone ratio, percent ready-to-cook yield and percent
weights of heart, liver and gizzard were recorded. Statistical
analysis of the data was carried out using SPSS version 17.0.

Results
Chemical composition revealed that coriander seed
contained 88.50, 14.70, 9.34, 33.93, 5.49, 36.54, 39.35,
20.55, 18.80, 6.30, and 0.10 per cent DM, CP, EE, CF, TA, NFE,
NDF, ADF, hemi-cellulose, cellulose and silica, respectively. The
diets were iso-caloric and iso-nitrogenous with ME (kcal/kg) and
CP (%) values ranging from 2900.33 to 2905.93 and 24.03 to
24.05, respectively. Results indicated that the body weight gain
(g) and feed intake (g) increased (P<0.01) while feed consumed
/ kg gain decreased (P<0.05) with increased level of inclusion of
coriander seed from 0 to 2.0% in the diet. The carcass yield (g)
(P<0.05), ready to cook yield (%) (P<0.05) and meat to bone
ratio (P<0.01) increased with increased level of inclusion of
coriander seed from 0 to 2.0% in the diet while there was no
effect (P>0.05) on dressing percentage, per cent weight of
heart, liver, gizzard and giblet. The feed cost /kg gain decreased
by 6.15 (T5) and 2.72 (T4) and increased by 0.97 (T2) and 0.34
(T3) in birds fed diets containing coriander seed as compared to
control.

Conclusion
It is concluded that coriander seed can be
incorporated up to 2.0% level in the diet of quails without any
adverse effect on production performance.

References
NRC, 1994. Nutrient requirements of Japanese quail. National
Academy Press., Washington DC: 44-45.
Lee KW, Everts H, Beynen AC 2004. Essential oils in broiler nutrition.
International Journal of Poultry Science 3: 788-752.

Methodology
One hundred and fifty, day old Japanese quail chicks
were weighed individually (avg. bw 7.23±0.27 g), wing banded
and distributed randomly to five dietary groups each with three
replicates of ten quails and were offered a basal diet containing
24% CP and 2900 kcal/kg ME to meet the nutrient requirements
as per NRC, 1994. Coriander seed was ground and included in
the basal diet at 0 (T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and
2.0% (T5) level by marginal adjustment of other feed ingredients.
All the rations were made iso-caloric and iso- nitrogenous. Each
group of quail was allotted to one of the dietary treatments at
random and was fed on the respective experimental diets ad
libitum from 0 to 5 weeks. The feed offered and feed leftover was
weighed daily, to quantify feed utilized. The data for growth rate
and feed intake were recorded at weekly intervals. At the end of
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EFFECT OF INCORPORATION OF CORIANDER SEED AS DIETARY INGREDIENT
ON SERUM BIOCHEMICAL PROFILE OF JAPANESE QUAIL
Chenna Reddy N B, Srinivas Kumar D*, Raja Kishore K and Naga Raja Kumari K
Department of Animal Nutrition, NTR College of Veterinary Science, SVVU,
Gannavaram-521 102, A.P, India
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Summary
One hundred and fifty, day old Japanese quail chicks
distributed randomly to five dietary groups each with three
replicates of ten quails were offered a basal diet containing 24%
CP and 2900 kcal/kg ME. Coriander seed was included in the diet
at 0 (T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and 2.0% (T5) level
by marginal adjustment of other feed ingredients. Results
indicated that increased level of incorporation of coriander seed
from 0 to 2.0% in the diet resulted in increased (P<0.01) serum
total protein, albumin, globulin, calcium and phosphorous levels
and decreased serum glucose (P<0.05), triglycerides (P<0.01),
creatinine (P<0.01) and total cholesterol (P<0.01) levels. Thus,
the present study indicated that coriander seed can be included
up to 2.0 % level in the diet of quails without any adverse effect
on serum biochemical profile.
Key words: Cholesterol, coriander seed, glucose, total protein,
triglycerides.

Background
Coriander (Coriandrum sativum L), a well-known
aromatic medicinal plant grows in nature and is cultivated in
India. Coriander seed is used primarily as a flavouring agent in
the food industry or as a spice in bread, cheese, curry, fish, meat
and confections. Coriander seed has got health supporting
reputation. Coriander Seeds contain zero percent cholesterol. It
contains essential oils (Prerna Nath et al., 2015) which are
considered as appetizer and helps in improved digestion. On the
other hand, antibiotics as growth promoters in poultry feed are
posing serious health threats in humans, because of their
residual effect in poultry meat and eggs. A range of organic feed
additives of microbial or plant origin have been tested for their
effect on the performance of broilers. Hence, the present
investigation was carried out to study the effect of inclusion of
coriander seed at varying levels in the diet on the serum
biochemical profile of Japanese quails.

Methodology

were randomly selected, weighed and slaughtered. At the time
of slaughter, blood samples were collected from each bird to
determine serum total protein, albumin, globulin, glucose,
triglycerides, total cholesterol, calcium and phosphorous using
diagnostic kit (M/s. Span Diagnostics Pvt. Ltd.). Statistical
analysis of the data was carried out using SPSS version 17.0.

Results
Chemical composition revealed that coriander seed
contained 88.50, 14.70, 9.34, 33.93, 5.49, 36.54, 39.35,
20.55, 18.80, 6.30, and 0.10 per cent DM, CP, EE, CF, TA, NFE,
NDF, ADF, hemi-cellulose, cellulose and silica, respectively. The
diets were iso-caloric and iso-nitrogenous with ME (kcal/kg) and
CP (%) values ranging from 2900.33 to 2905.93 and 24.03 to
24.05, respectively. Results indicated that level of inclusion of
coriander seed in the diet had no effect (P>0.05) on serum
albumin content. The serum biochemical profile of quails
revealed that the serum total protein, albumin, globulin, calcium
and phosphorous contents increased significantly (P<0.01)
while serum triglycerides (P<0.01), glucose (P<0.05), total
cholesterol (P<0.01) and creatinine (P<0.01) levels decreased
with increase in the level of inclusion of coriander seed from 0 to
2.0% in the diet. Further, the study indicated that the HDL
cholesterol level increased (P<0.01), while LDL and VLDL
cholesterol levels decreased (P<0.01) in serum with increased
level of inclusion of coriander seed from 0 to 2.0% in the diet.

Conclusion
It is concluded that coriander seed can be included up
to 2.0% level in the diet as a natural feed additive without any
adverse effect on serum biochemical profile in quails.
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One hundred and fifty, day old Japanese quail chicks
were weighed individually (avg. b. wt. 7.23±0.27 g), wing
banded and distributed randomly to five dietary groups each
with three replicates of ten quails and were offered a basal diet
containing 24% CP and 2900 kcal/kg ME to meet the nutrient
requirements as per NRC, 1994. Coriander seed was included in
the diet at 0 (T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and 2.0%
(T5) level by marginal adjustment of other feed ingredients. All
the rations were made iso-caloric and iso- nitrogenous. Each
group of quail was allotted to one of the dietary treatments at
random and was fed on the respective experimental diets ad
libitum from 0 to 5 weeks. At the end of study period (5thweek),
two birds per replicate and thus a total 6 birds per treatment
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KASHMIR ANZ: A JOURNEY FROM NON-DESCRIPT TO FIRST REGISTERED
GEESE BREED OF INDIA
Henna Hamadani and Azmat Alam Khan*
Division of Livestock Production and Management Faculty of Veterinary Sciences and
Animal Husbandry Sher-e-Kashmir University of Agricultural Sciences and Technology
of Kashmir Shuhama, Alusteng, Srinagar 190006 J&K

Summary
A study to characterize the domestic geese of Kashmir
was carried out. On basis of this study the breed stands
registered by National Bureau of Animal Genetic Resources with
Accession no: INDIA_ GEESE_0700_KASHMIRANZ_18001
Keywords: Kashmir Geese, Characterisation, Registration

Background
Geese were one of the first animals and bird species
to be domesticated by man They belong to the family Anatidae,
sub-family Anserinae, tribe Anserini,genus Anser, speciesanser.
These birds supply nutritious meat, huge eggs and rich fat for
cooking, as well as soft down and feathers for bedding and
clothing, which makes them particularly appropriate for
providing farmers with a supplementary income.In spite of all
these advantages, domestic geese have remained a neglected
species in many countries including India to the extent that not
even basic statistics are available. In order to generate a data on
available domestic geese germplasm and the prevalent
production practices, a study was planned to record the
morphological characteristics of local geese of Kashmir,
document production performance of Kashmir Geese and study
the prevalent farming systems of domestic geese.

Methodology
The study was conducted Kashmir valley. The geese
rearing areas were identified and during the survey various
morphological, morphometric and behavioral observations were
carried out on the geese found there. Other studies included the
observation of external genitalia, visceral morphometry,
anatomical and radiographic observations of various bones of
geese skeleton, recording of physiological parameters,
haematological analysis, estimation of biochemical indices and
parasitic examinations. Besides these studies, slaughter, carcass
and egg quality analysis was done, which also included the
evaluation of sensory attributes and consumer acceptability of
geese meat. Goose eggs were graded on the basis of various
traits. Artificial incubation of eggs was also attempted.
Interactions with geese rearers were carried out, to gather
information about the geese rearing practices, production
parameters and other details.

between the sexes. P, QRS and T waves were present in E.C.G.
with QRS complex inverted. No significant difference between
sexes was seen in haemato-biochemical parameters.
Parasitogicalstudies revealed presence of various eggs and
parasites. Fast juvenile growth and low egg-production was
recorded. Significant difference was seen in slaughter and
cutability characteristics. Quality wise, geese egg and meat were
found to be good and consumers liked geese-meat. Hatchability
of eggs was zero under artificial incubation. Geeserearerspracticed varied occupations and some owned land and
livestock. Geese flock-size varied widely. Geese rearers
practiced different systems of rearing, housing, feeding
andincubation, used different criteria for sex-determination and
practiced various identification methods. Various reasons for
mortality were reported with poor prognosis of disease.
Veterinary service was available and sought by proportion of
farmers. Indigenous preparations were usedto treat sick geese.
Eggs were mostly kept for incubation while geese were sold as
well as consumed in family. In villages geese were marketed at
the farmer's door-step and in city, middlemen were involved.

Conclusion
Study revealed that Geese is an important germplasm
resource being maintained in the aquatic ecosystems where
rearing of other poultry species is not possible. Based on the
study the breed has been registered by National Bureau of
Animal Genetic Resources with Accession no:
INDIA_GEESE_0700_KASHMIRANZ_18001
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Results
The study revealed their predominance around waterbodies. Small proportion of birds showed presence of knob,
dewlap and paunch. Ample colour variation was seen in
plumage, eye and bill but not in shanks. Body-weight, billdimensions, knob-diameter, neck-dimensions, body-length and
wing-span was significantly more in males. Males showed
presence of spiral, creamy copulatory organ. Among viscera,
only jejunum-length showed significant difference between
sexes. Left testicle was significantly larger than right. Geese had
19-cervical, 5-thoracic, 7-coccygeal vertebrae and 9 pairs of
ribs. Sternum was boat shaped and clavicle U-shaped. Different
types of behaviours and variation in vocalizations were recorded.
Significant differences were found in heart-rate and temperature
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EFFECT OF SEASON ON HATCHING PERFORMANCE OF TANUVAS NATIVE
CHICKEN
A.V. Omprakash*, C. Pandian, S. Ezhil Valavan and N. Madhan Kumar
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Madhavaram Milk
Colony, Chennai - 600 051

Diversified Poultry Production and Rural Poultry

Summary
This study has been taken to find out the seasonal and
monthly effect on fertility and hatchability in TANUVAS Native
chicken (Assel). The hatch data for a period of three years were
utilized to analyze the hatchability performance of Aseel which
are maintained at Poultry Research Station, TANUVAS, Chennai51.The per cent fertility, total hatchability, fertile hatchability and
embryonic mortality were worked out from a total of 101
hatches and 67861 of eggs set. Statistically there is highly
significant difference (P <0.01) in total hatchability, fertile
hatchability, fertility and dead in shell between month and
season. And also there is significant difference (P <0.05) in
mortality between the month and season. But, there is no
significant difference in dead in germ between month and
season. The overall mean fertility, total hatchability, fertile
hatchability, dead germ and dead in shell percentage of Aseel
were 67.81, 82.93, 81.76, 4.94, 9.02 and 13.95 respectively.
The above study concluded that both individual month and
season influenced the hatchability performance of Aseel eggs.
Keywords: fertility and hatchability performance, month and
seasonal effect, Aseel

Background
New variety of native chicken developed at Poultry
Research Station, TANUVAS - A multi coloured plumage, good
disease resistance, adaptability to substandard managemental
conditions and massive appearance of male are special features.
More preferred by urban and semi-urban consumers owing to
the desirable flavour of meat. Most popular among semi-unban
farmers as backyard bird due to attractive plumage. Studying
fertility and hatchability of TANUVAS native chicken (Aseel) will
help the farmer to know well about Aseel breeder flock
management. So, this study has been taken to find out the
seasonal and monthly effect on fertility and hatchability in Assel
chicken.

Methodology
The hatch data for a period of three years were utilized
to analyze the hatchability performance of Aseel which are
maintained at Poultry Research Station, TANUVAS, Chennai-51.
Feeding and other managements are practiced uniformly. The
eggs were collected every morning, graded, fumigated and
stored at 18oC with 80 per cent relative humidity for 7 days; they
were brought in to room temperature for one hour and incubated
on 8th day and provided optimum temperature and humidity in
setter and hatcher. The eggs were turned once in an hour. The
eggs were transferred on 17th day to hatcher and chicks were
taken on 21th day as per the standard protocol. Unhatched eggs

were breakout to get infertile and embryonic mortality data. The
per cent fertility, total hatchability, fertile hatchability and
embryonic mortality were worked out from a total of 101
hatches and 67861 of eggsset. The year was divided in to four
different season as winter (January and February), summer
(March, April and May), southwest monsoon (June, July, August
and September) and northeast monsoon (October, November
and December) as per Indian Metrological Department, Pune. All
the fertility parameters were expressed in percentage. The data
were analyzed by One-way ANOVA as per the procedure of
D u n c a n’ s m u l t i p l e c o m p a r i s o n t e s t a f t e r a r c - s i n e
transformation.

Results
Effect of month on hatching performance of Aseel
Statistically there is highly significant difference (P
<0.01) in total hatchability, fertile hatchability, fertility and dead
in shell between months. And also there is significant difference
(P <0.05) in mortality between the month. But, there is no
significant difference in dead in germ between months. The
highest and lowest total hatchability were 78.53% and 56.17%
found January and June respectively. The highest and lowest total
fertile hatchability were 91.55% and 75.06% found on January
and June respectively. The highest and lowest total fertility were
85.84% and 74.28% found on November and June respectively.
The highest and lowest mortality were 18.11% and 7.14% found
on June and January respectively.

Conclusion
The conducted study concluded that month and season
having highly significant influence on total hatchability and
fertility in TANUVAS native chicken (Aseel). The overall
hatchability and fertility were 67.81% and 81.76% respectively.
At overall performance northeast monsoon season is given
better production comparatively all other seasons in that too
November month given better fertility. January month having
better hatchability less mortality comparatively all other months.
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A STUDY ON SOCIO ECONOMIC STATUS OF RURAL WOMEN THROUGH
BACKYARD POULTRY IN ANANTAPUR DISTRICT OF ANDHRA PRADESH
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M.V.Sc, Department of Poultry Science, CVSc, Rajendranagar, Hyderabad, Andhra Pradesh.
2
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Background
Livestock is often considered a secondary occupation
of many farmers in developing countries. Households live on
subsistent farming, often integrating crop production with
livestock rearing, yielding multipurpose products and uses
(Branckaert and Guèye, 1999). However, not all farmers can
afford to keep cattle or small ruminants. Poultry is found to have
greater outreach to poor than other livestock (Kumari K N,2009)
as keeping a few poultry that scavenge around the homestead
for food is more affordable than keeping cattle or small
ruminants. Village poultry are often considered as the starter
capital to move out of poverty as these provide high value food
and a small cash income ( Ahujaet al., 2008; Akliluet al., 2008).
Apart from food and cash income, poultry products in rural India
contribute to social bonding as poultry meat and eggs are used
to entertain guests and are also given as gifts. Poultry rearing was
for dual-purpose of meat and egg production. Rural Poultry
production is being recognised as important component of socio
economic improvement among the weaker section of society;
especially landless labour, small & marginal farm women's. Rural
Poultry generates self-employment, provides supplementary
income with protein rich food at relatively low cost. In this
context, the socio economic status of the backyard poultry
women rearers is very much essential for the policy makers to
develop an effective programme. Hence an effort has been
made in the present study to collect information regarding
socioeconomic status of backyard poultry rearers and their
farming systems and income generation through supplying
backyard poultry under Govt subsidy schemes.

Methodology
The present study was conducted in Guntakalmandal,
Anantapur district of Andhra Pradesh. About three villages were
selected randomly and from each village 10 women were
selected randomly for the study and they were supplied 50
chicks for backyard rearing under Government subsidy scheme
(Manakodi). The data was collected for beneficiary selection
using well-structured and pre tested interview schedule.
Relevant data pertaining to the study was collected, analysed
using frequency, percentage analysis and interpreted. A unit of 1
male and 2 female desi chicken (8 weeks old) was supplied to
the beneficiaries after deworming and vaccination against
Ranikhet disease. The beneficiaries were trained on brooding
activities, selection of eggs, pre-incubation storage method of
eggs, candling of eggs, vaccination and deworming of birds. Iron
pot, electrical set, bulb, bamboo cages and Jowar grains were
distributed to women beneficiaries for supporting them to adopt
the technologies advocated through the scheme. Follow-up
visits were regularly conducted to all the selected villages for
offering technical advice. In this context, the present study was
conducted to assess the impact of backyard poultry rearing of
women SHG members.

Results
The findings of the study revealed most of the poultry
rearers (53.00%) were middle aged with primary to secondary

level education and small size family. Agriculture as primary
occupation. Majority (84.17%) of the respondents were marginal
to small land holding and getting low level of income. Majority of
the respondents had low level of material possession. The
productivity performance of backyard poultry knowledge level of
beneficiaries on backyard poultry production technology and
perception on empowerment have clearly showed that the
backyard poultry rearing had a significant impact towards socioeconomic development of the rural women folk in generating
more income for leading their families happy. The results
revealed that each beneficiary was supplied with 50 vanaraja
chicks with cost of Rs.30 each with miscellaneous expenditure
about Rs.15, total cost of production per each bird is about
Rs.45. From the results showed that the total production of eggs
up to last laying cycle is about 120 eggs. The income generated
from the eggs is Rs.480 and from meat Rs.180, total of Rs. 660.
The net income generated from individual bird is Rs.615. Each
women beneficiary generated about Rs. 27,675 from 45 birds.
The income from these backyard poultry revealed that women
can generate income through poultry rearing in villages to sustain
their family.From this scientific study it can be discussed that
backyard poultry rearing will be very beneficial to low income
level groups of rural women, as it helps in generating income
from poultry rearing without much expenditure for sustaining
their life so that their families.

Conclusion
The major observations of this research study brought
out the the empowerment of women can be achieved by
backyard poultry production in the villages to reduce their
economic burden by getting maximum income from vanaraja
birds. The lower income groups of women started involvement in
poultry training by veterinarians, this resulted in achieving
production of eggs and meat for earning income to them in given
time. Inspite of their age, education, social status and income
levels, they actively participated in poultry rearing activities
under natural conditions in villages with normal facilities at
home.Thus, backyard poultry production helped the women in
these three villages to get more income to lead their families
happy. In the present study, in terms of overall socioeconomic
improvement cent percent backyard poultry rearers opined that
backyard poultry farming helped to improve their
socioeconomic conditions. As a result, tendency to initiate
backyard poultry rearing is widely observed. It was therefore
recommended that if desi birds are made available to rural
women and along with training, women will attain
empowerment either today or tomorrow.
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PERFORMANCE PROFILE PF ASEEL- NANDANAM CHICKEN - 4 CROSS-EVOLVED
FOR RURAL POULTRY PRODUCTION
A.V. Omprakash*, S. Ezhilvalavan, C. Pandian and B. Vasanthi
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University,
Madhavaram Milk Colony, Chennai - 600 051
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Summary
In order to improve rural poultry production, a
genotype was evolved by crossing Aseel male and Nandanam
chicken-4 female lines. The average day-old evolved chick
weight and 2nd week weight were 39.28±0.41 grams and
111.51±0.95 grams respectively. The mean 8th and 12th week
body weights of male and female birds were 467.30±0.29
grams, 408.18±0.38 grams, 1125±10.01 grams and 940.71±
2.51 grams respectively. The body conformation traits namely
body length, thigh length, drumstick length, shank length at 12th
week were 64.06±0.29, 9.83±0.07, 13.98±0.18 and
9.83±0.07 cm respectively. The average age of sexual maturity
was 161 days. The hen day and hen housed egg production of
Aseel-Nandanam-4 crosses at 25-40 weeks were 50.77±1.54
and 49.69±1.49 respectively.
Key words : Aseel â“Nandanam cross â“ growth performance
â“ egg production

Background
The constant demand for improved genotypes for
rural poultry production has accelerated the development of
various improved varieties of chicken that are suitable for back
yard poultry. Most often varying degrees of exotic broiler or layer
breeds germplasm were used for generating improved varieties
of meat and egg type chicken to satisfy the protein needs of rural
farmers.

maintained up to 72 weeks under standard farm managemental
conditions. The body weight profile namely average body weight
at hatch, 2nd week. 8th week, 12th week and body
conformation traits namely body length, thigh length, drumstick
length, shank length at 12th week of age of the Aseel-Nandanam
chicken-4 cross evolved were recorded

Results
The average day-old chick weight and 2nd week body
weight of the evolved chicks were 39.28±0.41 grams and
111.51±0.95 grams respectively. The mean 8th week body
weights of the evolved male and female Aseel- Nandanam
Chicken - 4 crosses were 467.30±0.29 grams and
408.18±0.38 grams and the mean body weight for 12th week of
the evolved male and female Aseel- Nandanam Chicken - 4
crosses were 1125±10.01 grams and 940.71± 2.51 grams
respectively. The body conformation traits namely body length,
thigh length, drumstick length, shank length at 12th week of age
were 64.06±0.29, 9.83±0.07, 13.98±0.18 and 9.83±0.07 cm
respectively. The average age of sexual maturity was 161 days.
The hen day egg production and hen housed egg production of
the Aseel-Nandanam crosses at 25-40 weeks were 50.77±1.54
and 49.69±1.49 percent respectively.

Conclusion
The performance of Aseel Nandanam chicken-4 cross
proves to be an ideal chicken to address the growing demand of
rural poultry.

Methodology
References
Hence, in order to improve the egg and meat
production traits of rural poultry, an effort was made to evolve a
genotype by crossing Aseel Male and Nandanam chicken-4
female chicken lines maintained at Poultry Research Station,
Madhavaram Milk Colony, Chennai. About 187 numbers of first
generation Aseel-Nandanam chicken-4 crosses were
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SUSTAINABLE LIVELIHOOD AND NUTRITIONAL SECURITY THROUGH NATIVE
CHICKEN FARMING IN K. PARAMATHI BLOCK OF KARUR DISTRICT IN
TAMIL NADU
Vasanthakumar P, N. Bharathy, N.Akila
Veterinary University Training and Research Centre, Panduthankaran Pudur,
Manmangalam Post, Karur - 639 006. Tamil Nadu Veterinary and Animal Sciences University
(TANUVAS)

Summary
In order to provide sustainability and livelihood to
economically weaker sections of society by facilitating subsidiary
income and supplemental nutrition, a backyard poultry rearing
scheme was implemented in K. Paramathi block of Karur District
in Tamil Nadu. Inputs such as birds, cages, feeds and health care
were provided to 8 Common Livelihood Groups comprising of
300 members. Capacity building activities related to rearing of
birds, operation and maintenance of feed grinder, egg incubator
and vaccination of birds were imparted. Supplementary income
to the tune of INR 1200 ± 47 per family per month was
recorded. Besides, improvement in nutrition of family members
was possible through backyard poultry. The major constraint
faced by the scheme beneficiaries while rearing native chicken
was loss of young chicks by predator attack.
Key words: Rural poultry, livelihood and nutritional security,
backward area.

Background

throughout the study period. The performance of birds under
field conditions was studied for one-year period.

Result
Total number of birds alive at the end of one year was
3.78±0.11 out of six birds supplied to each beneficiary. The
overall bird mortality (%) was 19.5±2.12. The age (days) at laying
first egg was 163±2.34. Hatch-ability (%) of eggs using egg
incubator was 72.4±1.30. The family size was 4.7±2.30. The
average number of eggs consumed per family was 4.3±2.12 per
day which varied more among the families. Similarly, the number
of birds sold so far by each beneficiary was 7.5±4.12. The
purpose and average number of birds sold by families varied
widely. Monthly additional income per family was INR 1200±
47. The constraints faced by the scheme beneficiaries on rearing
native chicken and while using the egg incubator & dry grinder
during day to day operations were assessed by ranking the
constraints listed in pretested questionnaires. More than half
(57%) of the beneficiaries marked first constraint as loss of young
chicks by predator attack, followed by nearly one third (34%) of
beneficiaries marked second constraint as conflict among
beneficiaries while using feed grinder &incubator and third
constraint as mortality of birds due to various diseases (9%).
Attempt to improve the nutritional status of family members
particularly women and children has been achieved. Nutritional
security of the family has improved due to the consumption of
eggs and meat as reported by Rath et al (2015).

K.Paramathi block of Karur District in Tamil Nadu is one
of the most backward and frequently drought affected areas in
the district. The low literacy rate (64.88 % against District
average of 75.9%) and frequent drought are the major reasons
for the backwardness. The average rainfall during last 12 years
was 695 mm. Adoption of small scale poultry farming in
backyards of rural households will enhance the nutritional and
economic status of the rural people (Chatterjee and Rajkumar,
2015) Hence, a native chicken rearing scheme was implemented
to overcome the unemployment problem as well as to improve
the nutritional security of economically deprived people in that
locality.

From this study, it can be inferred that supplementary
income and improvement in nutrition of family members are
possible through backyard poultry in rural areas.

Methodology

References

A total of 300 beneficiaries belonging to Pavithram,
Punnam, Thumbivadi, Soodamani, K.Paramathi, Nadanthai,
Thukkachi and Karveli areas in K.Paramathi block of Karur District
were identified and formed into 8 Common Livelihood Groups.
Among them, 20 % were male and 80 % were female. The
average age (years) was 55.48 ± 6.79. Majority (88%) of the
beneficiaries were land less and only 12 % of them were small
farmers. Each member was provided one unit of poultry cage
with 6 numbers of native chicken (5 female + 1 male) weighing
about one kilogram. Beside a total of four units of egg incubators
(semi-automatic) and feed grinders were also supplied to each
cluster. Skill development and capacity building related to rearing
of birds, operation and maintenance of feed grinder, egg
incubator and vaccination of birds were imparted. Supply of feed
ingredients, health care activities were carried out routinely

Conclusion

Chatterjee R.N., and Rajkumar U., (2015). An overview of
poultry production in India Indian Journal of Animal
Health. 54(2): 89-108.
Pradeepta Kumar Rath, Kruti Debnath Mandal and Pratikshya
Panda (2015). Backyard poultry farming in India: A call
for skill upliftment. Research Journal of Recent Sciences
4 (1): 1-5.
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STRATEGY FOR ANDAMAN DUCK PRODUCTION SYSTEM IN NORTH ANDAMAN
T. Sujatha*, A.Kundu1 and Jai Sunder1
Division of Animal Science, ICAR-Central Island Agricultural Research Institute, Port Bair

Diversified Poultry Production and Rural Poultry

Background
The meat and egg of ducks are merely the major
source of protein for the rural farmers residing in various isolated
Andaman Islands and in particular, Bengali community is
preferring duck as their choice of poultry. In A&N Islands, the
current duck population is 97,287 out of which 76,197 are
populated in N&M Andaman. The population of that community
is highly dense in North and Middle Andaman that is due to high
population dense of Bengali farming community that is why duck
farming is prevalent and ducks provides self-employment for
landless and small farmers. Although, this region is contributing
major proportion in total duck population of Andaman and
Nicobar Islands, it is facing many constraints in duck rearing.
Hence, the present study was carried out with an aim of
formulating the strategies to improve local duck production
under diversified poultry production system.

Mathodology
Information on various aspects such as family size,
socio-economic status of farmers, educational status,
occupation, operational holdings, type of household and annual
income were collected through questionnaire and personal visit.
Data pertaining to duck farming viz., housing, feeding practices,
incidence and prevalence of different diseases, status of
productive and hatching performance, various indigenous
managemental practices followed by those farm women and
constraints faced in duck farming were collected. A total of 95
duck farmers in North Andaman were interviewed under the
study. The data was collected using the pretested interview
schedule and processed by frequency and percentage analysis.

constraint is less availability of ducklings as natural hatching is
the only source for local ducklings which was reported by 100%
farmers, followed by unavailability of feed (70%). Strategy to
alleviate the constraint of availability of ducklings comprise of 1.
Capacity building cum Demonstrations 2. Selection of farmers to
establish duck breeding cum hatchery unit. 3. Establishment of
duck breeding units at farmers field; 4. Management &
Production of hatchable duck eggs by the farmers. 5.
Establishment of hatcher unit at KVK. 6. Hatching of eggs on
payment basis through through MoU ( Rs. 1 per duckling
hatched). 7. Hatching cum Distribution of ducklings by farmers
to farmers on payment basis through KVK. 8. Selection of
progressive farmers to go for commercial & to establish next
breeding unit through bank aids.

Conclusion
In the present situation, a programme has been
implemented in the following line. 1. Several awareness
programmes cum training on formulation of low cost balanced
feed for ducks using locally available feed ingredients. 2.
Installation of mini incubator in the KVK, North and Middle
Andaman and farmers will be trained to operate the machine so
that farmers will be empowered with the advanced hatching
process.

Results
During the survey it was observed that most of
households are keeping 20-50 numbers of Andaman local ducks
and are rearing them almost free of cost and even without any
vaccination.
Duck farming system in A&N Islands is
characterized by free range system with provision of night
shelter. Ducks are mostly reared under integrated farming
system of duck-fish-rice system. Andaman Local ducks are
prevalent in N&M Andaman. Andaman local ducks are multi
coloured in nature. They are medium sized of 1.5 to 2.0 kg adult
body weight and have compact body. They have small thighs
and shanks with yellow toes. The flock size is ranging from 5 to
50 numbers. Age of sexual maturity varies from 150 to 180 days.
The annual egg production is 200 to 240 numbers. Natural
hatching is being practiced using broody hen with 60 to 100 per
cent hatchability. Their nutritional requirement is met out from
rice, small fishes, insects and remnants after harvest under free
range condition and integrated farming system. The major
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EFFECT OF DIETARY SUPPLEMENTATION OF CORIANDER SEED POWDER ON
GROWTH PERFORMANCE OF JAPANESE QUAIL
K. Premavalli*, K. Sangilimadan and A.V. Omprakash
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Chennai-51

Summary

Results

A total of 400 day old Japanese quail chicks were used
to study the effect of dietary supplementation of coriander seed
powder on growth performance. Coriander powder was
supplemented at 0, 1.5, 2 and 2.5% level. The quails fed with
coriander powder supplemented diet at 2% had significantly
(P<0.05) higher live body weight at 5th week than the other
groups. There was no statistical significant difference observed
in mean feed conversion ratio and per cent livability between
treatment and control groups. It was concluded that dietary
supplementation of coriander seed powder at 2.0% level
improved growth performance of Japanese quails.

The results revealed that there was there was no
significant difference in initial body weights upto first week
between control and coriander powder supplemented groups.
The mean body weight (g) of Japanese quail birds at 5th week
were 196.62±3.13, 200.22±3.10, 208.58±2.85 and
198.14±3.30g in control T1, T2, T3 and T4 groups, respectively.
The quails fed with coriander powder supplemented diets at 2%
and 2.5% levels exhibited significantly higher mean live body
weight at 2nd (P<0.01) and 3rd week (P<0.05) than the other
groups. Supplementation of coriander seed powder at different
levels did not differ significantly (P<0.05) on the fourth week live
body weight between control and supplemented groups. The
quails fed with coriander powder supplemented diets at 2% had
significantly (P<0.05) higher mean live body weight at 5th week
than the other groups. There was no statistical significant
difference (P<0.05) observed in mean feed conversion ratio
between treatment (2.85- 2.89) and control groups (2.90). The
mean per cent livability did not differ significantly (P<0.05)
between treatment(92-93%) and control groups (90%).

Key wards: Japanese quail, coriander seed powder, growth
performance.

Background
Quail farming is one of the diversified poultry
businesses in India. The use of most antibiotic growth promoters
has been banned in many countries because of public concerns
about their residues in the animal products and the development
of antibiotics-resistant bacteria. Nowadays, medicinal herbs are
commonly used as an alternative to antibiotics as growth
promoters in the chicken feed. Coriander (Coriandrum sativum
L.) is one of the most widely used spices and as a medicinal
plant, coriander has been used to manage diabetes, used as an
anti-fungal, antioxidant, hypolipidemic, antimicrobial,
hypocholesterolemic and anticonvulsant substance. In addition,
it has appetizing and stimulatory effects in the digestion process.
Most of the research of coriander seed powder and extract on
production performance was available for broiler chickens
(Naeemasa et al., 2005). Hence, this study was designed to
explore the potential use of coriander seed powder as a natural
growth promoter in Japanese quails.

Methodology
A total of 400 day old Japanese quail chicks were
randomly divided into four treatment groups (T1, T2, T3 and T4)
with four replicates of 25 chicks each. The dietary treatments
consisted of control - basal diet without coriander powder (T1),
Basal ration + coriander powder @ 1.5% (T2), Basal ration +
coriander powder @ 2.0% (T3) and Basal ration + coriander
powder @ 2.5% (T4). All the birds were fed standard mash type
starter ration containing 25 % CP, 2850 kcal ME per kg, 1.1 %
calcium, 0.4 % non-phytate phosphorus, 1.5% Lysine and 0.4%
Methionine without including regular feed antibiotics from day
old to 5 weeks of age. The birds were housed in cage system of
rearing with standard managemental condition. The body
weight, feed intake and livability were recorded weekly from 0
day to 5 weeks of age. The recorded data were analyzed
statistically using completely randomized design as per
Snedecor and Cochran (1994).

Conclusions
In the current study, dietary supplementation of
coriander seed powder resulted in improved growth
performance in Japanese quail. It was concluded that dietary
supplementation of coriander seed powder at 2.0% level
improved growth performance of Japanese quails. Hence,
coriander seed powder can be used as a potential natural growth
promoter in Japanese quail production.
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STUDIES ON THE GROWTH PERFORMANCE OF JAPANESE QUAIL FED WITH
SHRIMP WASTE MEAL AS AN ALTERNATIVE TO FISH MEAL IN DIETS
Vinay Kumar G, Narendra Nath D* and Shakila S
Department of Poultry Science, NTR College of Veterinary Science, Gannavaram-521 102,
A.P, India.

Diversified Poultry Production and Rural Poultry

Summary
Three hundred day old quail chicks distributed
randomly to four treatments with three replicates containing
twenty five birds each and fed with four experimental diets T1
(Basal diet), T2 (Basal diet containing 5 % SWM), T3 (Basal diet
containing 7.5 % SWM), T4 (Basal diet containing 10 % SWM).
No significant differences were observed among treatment
groups regarding body weight and body weight gains.
Significantly (P< 0.01) higher feed consumption was observed in
quail fed with diets containing 10% SWM (T4) compared to birds
fed with diets containing 0% SWM (T1) and 5% SWM (T2) but
comparable with birds fed with diet containing 7.5% SWM (T3).
The feed cost per kg live weight gain was lowest (Rs. 65.13) in 5%
SWM (T2) and highest (Rs. 68.63) in control (T1). Feed cost per
kg live weight gain was apparently low in 10% SWM (T4) and
7.5% SWM (T3) groups compared to control (T1). The results of
present study revealed that the shrimp waste meal can safely be
incorporated up to 7.5% level in quail diets for better
performance.

Background
The biggest single expense in any system of poultry
production is feed accounting for up to 70% of total production
cost per bird. Quail rearing includes certain constraints like high
nutrient requirements, especially protein. Fish meal (FM) is the
commonly used animal protein source in diets but it costs more.
For this reason, Shrimp waste meal (SWM), a dried by product of
shrimp industry consisting of heads, hulls (outer body shell) and
appendages is used as an alternative to FM with an objective to
study the effect of SWM inclusion level in the diets on
performance of quail and to study the cost economics of SWM
inclusion in quail diets.

Methodology
Three hundred day old Japanese quail chicks were
weighed individually, wing banded and distributed randomly to
four dietary groups each with three replicates of twenty five
quails were offered diets T1(Basal diet), T2,T3, and T4
containing (10% FM and 0% SWM), (5% FM and 5% SWM), (2.5%
FM and 7.5% SWM) and (0% FM and 10% SWM), respectively. All
the four diets during 0-5 weeks were iso-nitrogenous and isocaloric to meet the nutrient requirements as per NRC, 1994.
Each group of quail was allotted to one of the dietary treatments
at random and was fed on the respective experimental diets ad
libitum from 0 to 5 weeks. The data for growth rate and feed
intake were recorded at weekly intervals. Statistical analysis of
the data was carried out using SPSS version 23.0.

significantly (P< 0.05) higher than T3 and T4 group birds but no
significant difference was found between T1 and T2. No
significant difference was observed between T3 and T4 group
birds. Cumulative feed consumption of quail (0-5 weeks) in
control (T1), T2, T3 and T4 were 481.13±3.08, 473.32±4.88,
501.48±4.69 and 514.50±8.79g, respectively. There was no
significant difference in feed consumption among T1, T2 and T3
groups. Feed consumption in T4 was significantly (P<0.01)
higher than the T1 and T2 group birds and not differ significantly
with T3 group birds. Cumulative feed efficiency of quail (0-5
weeks) in control (T1), T2, T3 and T4 were 2.55±0.04,
2.52±0.03, 2.63±0.01 and 2.68±0.03, respectively. No
significant differences in feed efficiency were observed among
T1, T2 and T3 group birds. Significantly (P<0.01) poor feed
efficiency was found in T4 group birds compared toT1 and T2
group birds but no significant difference found between T4 and
T3 group birds. The feed cost per kg live weight gain in Japanese
quails for 5 weeks in control (T1), T2, T3, and T4 were 68.63,
65.13, 66.28 and 66.05, respectively. Analysis showed that
there was a significant difference in the cost of production per kg
live weight gain over feed cost between control diet (T1) and
diets containing SWM (T2, T3, and T4) but no significant
difference was observed among the diets containing SWM (T2,
T3, and T4). The feed cost per kg live weight gain was lowest in
T2 (Rs. 65.13) and highest (Rs. 68.63) in T1 group, apparently
low in T4 and T3 groups. However as the levels of SWM
increased the cost of feed was decreased.

Conclusions
It is concluded that inclusion of SWM up to 7.5% in diet
has not affected the weight gain, feed intake and feed efficiency
in quails. Hence, SWM can be included up to 7.5% level in quail
diets as an unconventional feed source to reduce cost of
production.
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Results
The 5th week body weights of quail in T1, T2, T3 and
T4 were 196.83±1.61, 195.20±1.09, 199.02±1.55 and
200.08±2.69g, respectively. No significant difference in body
weights were found among the treatment groups. 5th week the
body weight gains in control (T1), T2, T3 and T4 were
43.50±1.20, 43.33±0.73, 37.55±1.52 and 35.97±1.68g,
respectively. Body weight gains in T1 and T2 group birds were
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EFFECT OF FENUGREEK SEED INCLUSIO ON GROWTH AND CARCASS
CHARACTERISTICS OF JAPANESE QUAIL
Vamsidhar B, Srinivas Kumar D*, Raghava Rao E and Venkata Seshaiah Ch
Department of Animal Nutrition NTR College of Veterinary Science, SVVU, Gannavaram-521 102,
A.P, India

Summary
The present investigation was carried out to study the
effect of inclusion of fenugreek seed at varying levels on growth
performance and carcass characteristics of Japanese quails. One
hundred and fifty, day old Japanese quail chicks are distributed
randomly to five dietary groups, each with three replicates of ten
quails and were offered a basal diet containing 24% CP and 2888
kcal/kg ME. Fenugreek seed was included in the basal diet at 0
(T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and 2.0% (T5) level by
marginal adjustment of other feed ingredients. Results indicated
that the body weight gain (g) and feed intake (g) increased
(P<0.01), feed consumed / kg gain decreased (P<0.05) while
carcass yield (g), dressing percentage, ready to cook yield (g)
and meat to bone ratio increased (P<0.01) with increased level
of inclusion of fenugreek seed from 0 to 2.0% in the diet. Thus, it
is concluded that fenugreek seed can be included up to 2.0 %
level in quail diets without any adverse effect on production
performance.
Key words: body weight gain, cost economics, feed efficiency,
feed intake, fenugreek seed.

Background
Antibiotics as growth promoter in poultry feed are
posing serious health risks in humans, because of their residual
effect in poultry meat and eggs. Various herbs that are commonly
known for their beneficial effects as regular ingredient of human
food have also been evaluated as feed additives in poultry feed.
Fenugreek (Trigonella foenum graecum) is a well known
medicinal plant that grows in nature and is mainly cultivated in
India, Pakistan and China. Fenugreek is a good source of dietary
protein for consumption by human and animals, and of fatty
acids which are predominantly linoleic, linolenic, oleic and
palmitic acids (Schryver, 2002). Fenugreek contains saponins
which are considered as appetizer and helps in digestion. It also
contains neurin, biotin, trimethylamine which tends to stimulate
the appetite by their action on the nervous system. Hence, the
present investigation was carried out to study the effect of
inclusion of fenugreek seed as natural feed additive on growth
performance and carcass characteristics of Japanese quails.

group of quail was allotted to one of the dietary treatments at
random and was fed on the respective experimental diets ad
libitum from 0 to 5 weeks. The feed offered and feed leftover was
weighed daily, to quantify feed utilized. The data for growth rate
and feed intake were recorded at weekly intervals. At the end of
study period (5th week), two birds per replicate and thus a total
6 birds per treatment were randomly selected, weighed and
slaughtered. The data on dressing percentage, carcass yield,
meat bone ratio, percent ready-to-cook yield and percent
weights of heart, liver and gizzard were recorded. Statistical
analysis of the data was carried out using SPSS version 17.0.

Results
Chemical composition revealed that fenugreek seed
contained 93.51, 25.32, 7.62, 7.23, 6.12, 53.71, 50.58, 31.33,
19.25, 23.33 and 1.60 percent DM, CP, EE, CF, TA, NFE, NDF, ADF,
hemi-cellulose, cellulose and silica, respectively. The diets were
iso-caloric and iso-nitrogenous with ME (kcal/kg) and CP (%)
values ranging from 2888.14 to 2888.75 and 24.02 to 24.10,
respectively. Results indicated that the body weight gain (g) and
feed intake (g) increased (P<0.01) while feed consumed / kg
gain decreased (P<0.05) with increased level of inclusion of
fenugreek seed from 0 to 2.0% in the diet. The carcass yield (g),
dressing percentage, ready to cook yield (%) and meat to bone
ratio increased (P<0.01) while there was no effect (P>0.05) on
per cent weight of heart, liver, gizzard and giblet with increased
level of inclusion of fenugreek seed from 0 to 2.0% in the diet.
The feed cost /kg gain increased by 0.48 (T2), 1.07 (T3), 1.29
(T4) and 1.22 (T5) in birds fed diets containing fenugreek seed as
compared to control.

Conclusions
It is concluded that fenugreek seed can be included up
to 2.0% level as natural growth promoter in the diet of quails
without any adverse effect on production performance.
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Methodology
One hundred and fifty, day old Japanese quail chicks
were weighed individually (avg. bw 7.42±0.38 g), wing banded
and distributed randomly to five dietary groups each with three
replicates of ten quails and were offered a basal diet containing
24% CP and 2888 kcal/kg ME to meet the nutrient requirements
as per NRC, 1994. Fenugreek seed was ground and included in
the basal diet at 0 (T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and
2.0% (T5) level by marginal adjustment of other feed ingredients.
All the rations were made iso-caloric and iso- nitrogenous. Each
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DEVELOPMENT OF UNIQUE PLUMAGE COLOURED, WHITE EGGER CARI-BROWN
JAPANESE QUAIL FOR EGG AND MEAT
Raj Narayan*and Chandrahas
Avian Genetics and Breeding Division, ICAR-CARI, Izatnagar, UP

Diversified Poultry Production and Rural Poultry

Summary
The Japanese quails was bred and propagated at
ICAR-CARI, Izatnagar (Erstwhile IVRI) since 1974 with
predominance of wild color (Pharaoh) varying between the
shades of black partridge to native Indian quail. After
ascertaining the nature of many mutations, few mutants of this
plumage color free from lethality/sub-lethality/abnormalities
were selectively propagated and characterized at the CARI
Experimental Quail farm. The unique gene pools for various
plumage and egg shell color would support Academic and
molecular biology research on various aspects of Japanese quail
production in coming years. Various economic attributes of the
above line were recorded on 20 pair family mating using 100
progenies.
Key Words: Japanese quail, CARI brown, white egger, body
weight, Feed conversion ratio, ASM, Hatchability, Livability.

Background
ICAR-CARI has been engaged in development of
Broiler and Layer type lines of different plumage colour of
Japanese quails to meet the specific requirements of meat and
egg. They were improved through scientific breeding
programme and substantial progress has been made in this area.
Pharaoh color is a mix of straw color shade with speckled black
(mostly in females) strips and shades of Cinnamon/Red (as
found in males). The prominent mutations which became
hallmarks of ICAR-CARI quails over the last four decade include
CARI UJJAWAL, CARI SWETA, CARI SUNEHARI, CARI PEARL and
Brown (Roux) plumage color, which were documented for their
unique inheritance patterns.

Methodology
Over the course of breeding, few feather color
mutations were noticed among thousands of Japanese quail
chicks hatched during different parts of time. After ascertaining
the nature of such mutations, plumage color mutations found
free from lethality/sub-lethality/abnormalities were selectively
propagated and characterized at the CARIâ™s Experimental
Quail farm. Various proven breeding techniques including outcrossing; inter-se mating of hybrids; back-crossing; progenytesting and combined-selection, were employed as a part of the
specialized breeding regime for synthesizing CARI Brown Quails
at CARI (Narayan et. al., 1998). This line was an interactive
pattern for combined expression from the said two genes.
Various economic attributes of the above line were recorded on
20 pair family mating using 100 progenies.

Results
Hatchability (on total egg set) of 70%, Livability (from
0-5 weeks) of 95%, 5th week body weight (both sexes) of 180
gm, ASM of 42 days, Feed conversion ratio (FCR) per Kg live wt.
of 2.50 and Initial egg weight of 11gm were recorded on
developed unique plumage coloured, white egger CARI-Brown
Japanese Quail (Table 1). Lateral view of the CARI Brown
Phenotype expressed Brown plumage genes (Khan et. al., 2015).
CARI Brown colors (Roux/Golden) were naturally evolved as

plumage-color mutations at CARI Experimental Japanese Quail
farm which were selectively bred for synthesizing this novel
Phenotype. Thus the development of specialized sire and dam
lines would be worth considering for pure line breeding program
as well as commercial broiler and layer production in India. The
selection programme undertaken to improve different plumage
colour of Japanese quail for growth and production traits. The
selection programme to improved reproductive traits and
carcass and cut up parts may be followed by cross breeding as a
major tool for commercial Japanese quail production throughout
the country.
Future utility of ICAR - CARI brand unique plumage color quail
variety will be multifarious like:
aDevelopment of auto- sexing strains of Japanese quails for
commercialization.
aDevelopment of specialized sire and dam line in quail breeding
and research program.
a Would act as Reservoir of gene pools for promoting Quails as
a diversified-poultry species of importance, in the country.
a These unique ICAR-CARI brand Quails will be assigned with
their typical molecular-signature, through bio-technological
tools, at Avian Biotech Labs.
a To develop high yielding broiler quail lines capable of
producing more than 300 gm average live weight at 5th week of
age.
a The unique gene pools for various plumage and egg shell
color would support Academic and molecular biology research
on various aspects of Japanese quail production in coming years.
a To be utilized as fancy/ Ornamental quails for various zoos and
kinder garden units.

Conclusion
To developing auto-sexed Japanese quail varieties by
promoting specified crosses of unique Japanese quail stocks,
where different sexes in the commercial chicks were geneticallydesigned to acquire distinctly different plumage and egg color,
discernible by sex, right from its hatching. Like chicken, novel
plumage color also opened the future windows for the
development of sire and dam line of commercial Japanese quail.

References
Raj Narayan, Singh, B.P., Singh, D.P., Majumdar, S., Sharma, R.D. and
Yadav M.C. (1998). 6th world congress on genetics and
applied to livestock production (6th WCGALP) Armidale,
NSW Australia, January 11-16, 1998. Vol. 24- PP: 322-324.
Azmat Alam Khan, S. K. Mishra, S.O. Pratap and Raj Narayan (2015)
Inheritance of plumage colour in Japanese quails, Indian
Journal of Animal Sciences 86 (7): 838-839.

*Email: rncari.quails@gmail.com

22

Innovations for Safe and Sustainable Poultry Production

A STUDY ON HATCHABILITY AND FERTILITY PERFORMANCE OF JAPANESE
QUAILS IN DIFFERENT MONTH AND SEASONS
Madhan Kumar. N*, A. V. Omprakash1, C. Pandian2, G. Srinivasan3
Tamil Nadu Veterinary and Animal Sciences University

Summary
Studying fertility and hatchability performance of the
Japanese quail are required to maintain the parent stock as well
as to establish the breeder farm by farmers. The hatch data for a
period of three years were utilized to analyze the hatchability
performance of Japanese quails which are maintained at Poultry
Research Station, TANUVAS, Chennai-51. The per cent fertility,
total hatchability, fertile hatchability and embryonic mortality
were worked out from a total of 149 hatches and 474127 of eggs
set. Statistically there is no significant difference on total
hatchability, fertile hatchability, dead in germ, and dead in shell
and total mortality between months and seasons. But there is
significant difference (P < 0.05) in fertility between the months.
The overall hatchability, fertility, fertile hatchability, dead in germ,
dead in shell and total mortality were 60.85, 79.03, 76.99, 9.63,
8.55 and 18.18% respectively. The conducted study concluded
that month having significant influence on fertility in Japanese
quails. But season and month have no significant influence on
hatchability and mortality in Japanese quails.
Key words: fertility and hatchability performance, month and
seasonal effect, Japanese quail

Background
Japanese quail farming is developing sector of poultry
industry in India. Japanese quails require less space to rear and
gives profit within short period comparatively any other poultry
sector. Studying fertility and hatchability performance of the
Japanese quail are required to maintain the parent stock as well
as to establish the breeder farm by farmers. Usually the
seasonality have effect on reproductive behavior of animals and
birds, so this study has taken for determine the hatchability and
fertility of Japanese quails in different seasons and monthly wise.

Methodology
The hatch data for a period of three years were utilized to
analyze the hatchability performance of Japanese quails which
are maintained at Poultry Research Station, TANUVAS, Chennai51. Feeding and other managements are practiced uniformly.
The eggs were collected every morning, graded, fumigated and
stored at 180C with 80 per cent relative humidity for 7 days; they
were brought in to room temperature for one hour and incubated
on 8th day and provided optimum temperature and humidity in
setter and hatcher. The eggs were turned once in an hour. The
eggs were transferred on 14th day to hatcher and chicks were
taken on 17thday as per the standard protocol. Unhatched eggs
were breakout to get infertile and embryonic mortality data. The
per cent fertility, total hatchability, fertile hatchability and
embryonic mortality were worked out from a total of 149
hatches and 474127 of eggs set. The year was divided in to four
different season as winter (January and February), summer
(March, April and May), southwest monsoon (June, July, August
and September) and northeast monsoon (October, November

and December) as per Indian Metrological Department, Pune. All
the fertility parameters were expressed in percentage. The data
were analyzed by One-way ANOVA as per the procedure of
D u n c a n’ s m u l t i p l e c o m p a r i s o n t e s t a f t e r a r c - s i n e
transformation.
Results
Effect of month on hatching performance of Japanese quail
Statistically there is no significant difference on total
hatchability, fertile hatchability, dead in germ, and dead in shell
and total mortality between months. But there is significant
difference (P < 0.05) in fertility between the months. The highest
and lowest total hatchability were 62.95% and 56.78% found on
July and August respectively. The highest and lowest total fertile
hatchability were 79.82% and 73.69% found on February and
September respectively. The highest and lowest total fertility
were 81.03% and 74.73% found on October and August
respectively. The highest and lowest mortality were 20.67% and
16.23% found on September and February respectively.
Effect of season on hatching performance of Japanese quail
Statistically there is no significant difference in total
hatchability, fertile hatchability, fertility, dead in germ, and dead
in shell and total mortality between seasons. The highest and
lowest total hatchability were 62.79% and 59% found on winter
and southwest monsoon respectively. The highest and lowest
total fertile hatchability were 79.87% and 75.44% found on
winter and northeast monsoon respectively. The highest and
lowest total fertility were 80.09% and 77.86% found on
northeast monsoon and southwest monsoon respectively. The
highest and lowest mortality were 19.57% and 16.89% found on
northeast monsoon and winter respectively.

Conclusion
The conducted study concluded that month having
significant influence on fertility in Japanese quails. But season
and month have no significant influence on hatchability and
mortality in Japanese quails. The overall hatchability and fertility
were 60.85% and 79.03% respectively. At overall performance
winter season is given better production comparatively all other
seasons. But the further studies are required on this field.
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GROWTH PERFORMANCE AND CARCASS CHARACTERISTICS OF JAPANESE
QUAILS FED WITH CHOCOLATE WASTE
J. Subhashini*, L. Radhakrishnan, S. Ezhil Valavan, J. Ramesh, A. Sathyapriya and Gawande
Vaibhav Manikrao
*M.V.Sc Scholar, Department of Animal Nutrition, Madras Veterinary College,
Tamil Nadu Veterinary and Animal Sciences University
and 0.36 per cent respectively. The average iron, manganese,
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Chocolate waste contains metabolisable energy of

zinc and copper in chocolate waste were 74.52, 19.10, 0.07 and

3571 kcal/kg similar to that of maize and has higher levels of

0.05 ppm respectively. The metabolisable energy content of

calcium, phosphorus, iron and manganese than maize. A

chocolate waste in Japanese quails is estimated to be 3571.51

biological trial of 5 weeks was conducted to evaluate the effect

kcal/kg. The overall body weight of Japanese quails in the four

of chocolate waste on growth performance and carcass

treatment groups at the end of 5th week were 166.09, 178.97,

characteristics of Japanese quails. Chocolate waste was included

180.70 and 181.14 g respectively. The overall body weight gain

at graded levels of 5, 10 and 15 % in Japanese quail diet replacing

of Japanese quails in the four treatment groups at the end of 5th

maize. The results showed that inclusion of chocolate waste in

week were 157.26, 170.21, 171.89 and 172.44 g respectively.

Japanese quails diet significantly improved the body weight,

The feed efficiency of Japanese quails at the end of 5th week in

weight gain, feed efficiency and has not affected the carcass

the four treatment groups were 0.33, 0.36, 0.36 and 0.36

characteristics of Japanese quails.

respectively. Statistical analysis of the data showed that the

Key words: fertility and hatchability performance, month and
seasonal effect, Japanese quail

overall body weight and body weight gain were significantly (P <
0.01) higher in treatment groups fed with graded levels of
chocolate waste T2 (5 %), T3 (10 %) and T4 (15 %) compared to
control. The feed efficiency was significantly (P < 0.01) better in

Background
Maize accounts for 45 to 55 per cent of poultry feed.

Japanese quails fed with chocolate waste (T2, T3 and T4)

The rapid increase in the cost of maize increases the cost of

compared to control. The carcass characteristics, organ weights

poultry production and decreases the profit of the poultry

and cut up parts yield of Japanese quail meat fed with and

farmers. Hence, majority of researchers are showing interest

without chocolate waste showed no significant difference (P >

towards the use of unconventional feed resources in poultry

0.05) among the treatment groups except the pre-slaughter live

production. Hence, an attempt was made in this study to utilize

weight and dressing percentage. The pre-slaughter live weight of

chocolate waste as an alternate feed source of energy replacing

Japanese quails in the four treatment groups were 170.70,

maize.

183.43, 192.06 and 192.85 g respectively which showed a
significant difference (P < 0.05) in Japanese quails fed with 15 %

Methodology

and 10 % chocolate waste. The dressing percentage of 62.67,

A study was undertaken to investigate the effect of

64.45, 64.64 and 65.17 in the four treatment groups showed a

chocolate waste on growth performance and carcass

highly significant (P < 0.01) increase in Japanese quails fed with

characteristics in Japanese quails. The proximate and mineral

chocolate waste compared to control. No significant variation (P

composition of chocolate waste were analysed as per the

> 0.05) was found in the sensory evaluation of Japanese quail

standard procedures of AOAC (2000). The metabolisable energy

meat among the treatment groups.

content of chocolate waste was determined as per the
procedure adopted by (Sibbald, 1976). A total of 500 day old

Conclusion

Japanese quail chicks were randomly allotted into 4 different

Chocolate waste is a rich source of energy with

treatments with 125 birds each. Each treatment had 5 replicates,

metabolisable energy of 3571.51 kcal/kg similar to that of maize

each replicate had 25 birds. The chicks were reared in cage

and has higher levels of calcium, phosphorus, iron and

system and offered feed and water ad-libidum. The experiment

manganese than maize. Inclusion of chocolate waste in Japanese

lasted for 5 weeks. The diets were formulated as per the BIS

quails diet improved the overall body weight, weight gain, feed

Standards (2007). Four experimental diets were formulated as

efficiency and has not affected the carcass characteristics of

follows: T1 (control), T2 (5 %), T3 (10%) and T4 (15 %) inclusion

Japanese quails. Hence, it could be concluded that chocolate

levels of chocolate waste. The parameters measured were feed

waste could be safely incorporated in Japanese quail diets up to

intake, body weight, feed efficiency and carcass characteristics.

15 % replacing maize.

Results
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INFLUENCE OF FENUGREEK SEED AS NATURAL FEED ADDITIVE ON
SERUM BIOCHEMICAL PROFILE IN JAPANESE QUAILS
Vamsidhar B, Srinivas Kumar D*, Raghava Rao E and Venkata Seshaiah Ch
Department of Animal Nutrition NTR College of Veterinary Science, SVVU,
Gannavaram-521 102, A.P, India

Summary
One hundred and fifty, day old Japanese quail chicks
distributed randomly to five dietary groups each with three
replicates of ten quails were offered a basal diet containing 24%
CP and 2888 kcal/kg ME. Fenugreek seed was included in the diet
at 0 (T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and 2.0% (T5) level
by marginal adjustment of other feed ingredients. Increased level
of inclusion of fenugreek seed from 0 to 2.0% in the diet resulted
in decreased (P<0.01) serum glucose, triglycerides and total
cholesterol levels and in increased (P<0.01) serum total protein,
globulin, creatinine, calcium and phosphorous levels while there
was no effect (P>0.05) on serum albumin content. Thus, it is
concluded that fenugreek seed can be included up to 2.0 % level
in quail diets without any effect on serum biochemical profile.
Key words: Cholesterol, fenugreek seed, glucose, total protein,
triglycerides.

Background
Ever increasing feed cost and consumer concern
about chemical feed additives forced poultry farmers to look for
newer and safer feed additives, which could improve feed
utilization / efficiency, product quality and concurrently should
not leave chemical residue in the product. Fenugreek (Trigonella
foenum graecum) is a well known medicinal plant that grows in
nature and is mainly cultivated in India, Pakistan and China. It is
reported that fenugreek lowers blood sugar level and has many
therapeutic effects like anti-helmintic, anti-bacterial, antiinflammatory, anti-pyretic and anti-microbial actions. It contains
amino acid, 4-hydroxy isoleucine which has been shown to
stimulate insulin secretion and improve glucose tolerance in
normal and diabetic animals as the result of direct cell
stimulation. It also contains minerals, B-complex vitamins, iron,
phosphates, PABA, vitamins A, D, lecithin and choline that help
to dissolve cholesterol and fatty substances (Dixit et al., 2005).
There are reports that these seeds contain some active
principles which have beneficial effects on various plasma
metabolites. Hence, the present investigation was carried out to
study the effect of inclusion of fenugreek seed at varying levels
on the serum biochemical profile of Japanese quails.

weeks. At the end of study period (5thweek), two birds per
replicate and thus a total 6 birds per treatment were randomly
selected, weighed and slaughtered. At the time of slaughter,
blood samples were collected from each bird to determine
serum total protein, albumin, globulin, glucose, triglycerides,
total cholesterol, calcium and phosphorous. Statistical analysis
of the data was carried out using SPSS version 17.0.

Results
Chemical composition revealed that fenugreek seed
contained 93.51, 25.32, 7.62, 7.23, 6.12, 53.71, 50.58, 31.33,
19.25, 23.33 and 1.60 percent DM, CP, EE, CF, TA, NFE, NDF, ADF,
hemi-cellulose, cellulose and silica, respectively. The diets were
iso-caloric and iso-nitrogenous with ME (kcal/kg) and CP (%)
values ranging from 2888.14 to 2888.75 and 24.02 to 24.10,
respectively. Results indicated that level of inclusion of fenugreek
seed in the diet had no effect (P>0.05) on serum albumin
content. The serum glucose, triglycerides and total cholesterol
contents decreased significantly (P<0.01) while serum total
protein, globulin, creatinine, calcium and phosphorous contents
increased significantly (P<0.01) with increased level of inclusion
of fenugreek seed from 0 to 2.0% in the diet of quails. Further, the
study indicated that the HDL cholesterol content increased
(P<0.01) while LDL and VLDL cholesterol contents decreased
(P<0.01) in serum with increase in the level of inclusion of
fenugreek seed from 0 to 2.0% in the diet.

Conclusion
It is concluded that fenugreek seed can be included up
to 2.0% level in quail diets as a natural feed additive without any
adverse effect on serum biochemical profile in quails.
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Methodology
One hundred and fifty, day old Japanese quail chicks
were weighed individually (avg. bw 7.42± 0.38 g), wing banded
and distributed randomly to five dietary groups each with three
replicates of ten quails and were offered a basal diet containing
24% CP and 2888 kcal/kg ME to meet the nutrient requirements
as per NRC, 1994. Fenugreek seed was included in the diet at 0
(T1; Control), 0.5 (T2), 1.0 (T3), 1.5 (T4) and 2.0% (T5) level by
marginal adjustment of other feed ingredients. All the rations
were made iso-caloric and iso- nitrogenous. Each group of quail
was allotted to one of the dietary treatments at random and was
fed on the respective experimental diets ad libitum from 0 to 5
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INFLUENCE OF DIETARY L-ASCORBIC ACID (VITAMIN-C) ON THE PRODUCTION
PERFORMANCE OF JAPANESE QUAIL DURING SUMMER STRESS
T. Sasidhar*, K. Mani and K. Rajendran
Department of Poultry Science, Veterinary College and Research Institute, Namakkal - 637 002
Tamil Nadu Veterinary and Animal Sciences University, Tamil Nadu, India
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Summary
A biological experiment was conducted by
supplementing L-Ascorbic acid at 0.05 and 0.10 per cent level in
the basal diet of Japanese quail for a period of 5 weeks to assess
the production performance. The result of the experiment
revealed that dietary inclusion of L-Ascorbic acid at both levels
had significant improvement (P < 0.05) on body weight, body
weight gain, feed consumption and livability of Japanese quail.
However, there was no significant difference noticed on feed
conversion ratio of Japanese quail during heat stress. Japanese
quail diet can be supplemented with 0.05 per cent L-Ascorbic
acid with better net returns under commercial operations.
Key words: Body weight and gain, Feed consumption, Japanese
quail, L-Ascorbic acid, Livability

Background
Poultry synthesize vitamin-C or ascorbic acid and so
they do not require dietary sources of the vitamin. However, for
newly hatched chicks, there is a slow rate of ascorbic acid
synthesis and combined stress increases probability of vitamin-C
deficiency. For heat stressed chicks, supplemental ascorbic acid
improves the growth performance and immunity and markedly
minimizes heat-associated mortality. So the current research
was conducted to study the effect of dietary supplementation of
L-Ascorbic acid at graded levels on the production performance
of Japanese quail during heat stress.

Methodology
A biological experiment was conducted by using 180
day old Japanese quail chicks belonging to single hatch. These
quails were randomly grouped into 3 treatments with 6
replicates of 10 birds each. All the birds were reared under
standard managemental conditions up to 5 weeks of age and the
commercially available L-Ascorbic acid was incorporated at
graded levels (0, 0.05%, 0.1%) in the standard Japanese quail
diet to form different experimental diets. Throughout the study
period of 5 weeks, data on daily feed consumption, weekly body
weight and mortality, if any were recorded.

Results

The results were in accordance with the findings of Khan et al.
(2012) and Ipek et al. (2014), who also recorded better body
weight and body weight gain due to L-Ascorbic acid
supplementation up to the level of 0.03 per cent.
There was a significant difference (P < 0.05) in cumulative feed
consumption between treatment groups throughout the study
period. At five weeks of age, the group T3 recorded the highest
feed consumption (507.42 g) followed by T2 (497.25 g) and T1
(449.45 g) groups.
Similar to the results of this study Khan et al. (2012) and Ipek et
al. (2014), who also recorded better feed consumption up to
0.03 per cent L-Ascorbic acid supplementation.
However, there was no significant difference in cumulative feed
conversion ratio between the treatment groups (2.56, 2.58 and
2.58 for 0, 0.05 and 0.10 % L-Ascorbic acid, respectively).
There was a significant difference (P < 0.05) in livability
percentage between the treatment groups. The group T3 (91.67
%) and T2 (91.00 %) recorded better livability percentage
compared to the control group (80.00%).

Conclusion
It has been concluded that L-Ascorbic acid at 0.05 and
0.10 per cent levels in the diet of Japanese quail during heat
stress conditions improves the production performance such as
growth rate, feed consumption and livability. Hence it is
suggested that to overcome the production loss and mortality
due to heat stress, the Japanese quail diet can be supplemented
with 0.05 per cent L-Ascorbic acid with better net returns under
commercial operations.
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The mean (±SE) production performance of Japanese
quail reared from day old to five weeks of age as influenced by
dietary supplementation of L-Ascorbic acid are represented in
Table I.
The analysis of variance of data revealed that there
was a significant difference (P < 0.05) in the body weight and
body weight gain between treatment groups at 5th week of age.
At fifth week of age, the group T3 recorded the highest body
weight (205.18 g) followed by T2 (201.72 g) and T1 (184.63 g)
groups. Similarly, the body weight gain was highest in T3 (196.41
g) group followed by T2 (192.60 g) and T1 (175.91 g) groups.
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EFFECT OF OPTIMUM LEVEL OF PHYTASE SUPPLEMENTATION IN DE-OILED
RICE BRAN, RICE BRAN AND WHEAT BRAN BASED RATIONS ON THE SERUM
BIOCHEMICAL PARAMETERS OF JAPANESE QUAILS

Summary
An experiment was conducted to study the effect of
optimum level of phytase supplementation in de-oiled rice bran
(DORB), rice bran (RB) and wheat bran (WB) based rations on the
serum biochemical parameters of Japanese quails. 700 day old
straight run Japanese quail chicks were randomly allotted to 7
experimental groups with 5 replicates each containing twenty
chicks. The experimental groups included control (T1) having
0.5% available phosphorus (P) and 0.2% available P containing
(T2-T7) DORB, RB and WB based diets with 0 and optimum
levels of phytase. Phytase supplemented at optimum level of
100,100,100,350,300 IU/kg of maize, soya, DORB, rice bran
and wheat bran inclusion in rations respectively. There was a
highly significant (p<0.01) reduction in serum ALP activity and
highly significant (p<0.01) increase in DORB, RB and WB based
rations with optimum level of phytase (T3, T5 and T7) compared
to their respective 0 level phytase supplemented (T2, T4 and T6)
groups.

Background
Japanese quail farming is one of the emerging
diversified poultry avocations. Phosphorus (P) is more costlier
and essential minerals to poultry. Two third of phosphorus in
poultry diet in bound form (Phytate P) is predominantly
unavailable due to lack of sufficient endogenous phytase activity
in monogastric animals. A deficiency of P may result in poor
growth performance and increased mortality. Supplementation
of exogenous phytase seems to be a solution to combat phytate
issues. Keeping in this view the present study was carried out to
study the effect of optimum level of phytase supplementation on
the serum biochemical parameters of Japanese quails.

are presented in Table 1. The serum ALP activity of different
treatment groups viz.,T1, T2, T3, T4, T5, T6 and T7 were
313.33,381.00, 280.33, 366.67,281.67, 365.33 and 282.00
IU/L, respectively. There was a highly significant (p<0.01)
reduction in serum ALP activity in 0.2% available P diets viz.,
DORB, RB and WB based rations with optimum level of phytase
(T3, T5 and T7) compared to their respective 0 level phytase
supplemented (T2, T4 and T6) groups, whereas that of control
diet (T1) was comparable to phytase supplemented groups.
The serum phosphorus level of different dietary
treatment groups viz., T1, T2, T3, T4, T5, T6 and T7 were 5.65,
3.56, 7.31, 3.97, 7.18, 4.65 and 9.67 mg/dl, respectively. The
serum phosphorus level also differed significantly (p<0.01) with
highest serum P noticed in treatments viz., DORB, RB, WB based
diets having 0.2% available P diets with optimum level of phytase
supplemented group (T3, T5 and T7) whereas the lowest values
were noticed in respective 0 level phytase supplemented (T2, T4
and T6) groups and control group. This might be due to phytase
supplementation causing liberation of phosphorus from bound
phytin phosphorus thereby improving the bioavailability of
phosphorus. Phosphate group was then absorbed and increased
the blood phosphorous level. The increase in serum phosphorus
was also observed by Mansoori et al. (2012).

Conclusion
The research revealed that optimum level of phytase
supplementation in de-oiled rice bran, rice bran and wheat bran
based rations increase the serum inorganic phosphorus level and
reduce the alkaline phosphatase activity compared to 0 level
phytase supplemented and control group.

References

Methodology
A six weeks biological trial was carried out in 700 day
old straight run Japanese quail chicks randomly allotted to seven
experimental groups with five replicates each containing twenty
chicks. The dietary treatments consisted of one positive control
diet, treatment 1 without any phytase enzyme (0.5% available P
during Japanese quail chick and grower phase) and six low
available phosphorus diets (0.2% available P during Japanese
quail chick and grower phase). Phytase supplemented at level of
100, 100, 100, 350, 300 IU/kg of maize, soya, DORB, rice bran
and wheat bran inclusion in rations respectively. At the end of 42
days of experimental period three serum samples from each
treatment were analyzed for total protein, albumin, ALP, calcium
and phosphorus using A15 Biosystem auto analyzer as per the
procedures described by manufactures manual at Central
Clinical Laboratory, MVC, Chennai. The data pertaining to various
serum biochemical parameters were subjected to statistical
analysis of one way analysis of variance as per the procedure of
statistical analysis system (SPSS, Version 20.0 for windows).

Mansoori, B., Fatemi, M.R., Modirsanei, M. and Honarzad, J. (2012)
Influence of phytase on tibia bone characteristics of broiler
quail fed on corn-soybean meal diets. Iranian Journal of
Veterinary Medicine, 6(3): 149-154.

Results
The mean serum biochemical parameters of Japanese
quails as influenced by different levels of phytase
supplementation in DORB, rice bran and wheat bran based diets

*Email: dr.kathirsakthi@gmail.com
Innovations for Safe and Sustainable Poultry Production

27

Diversified Poultry Production and Rural Poultry

M. Kathirvel*, P. Muthusamy, S. T. Selvan, L. Radhakrishnan and H. Gopi
Post Graduate Research Institute in Animal Sciences, Tamil Nadu Veterinary and Animal Sciences
University, Kattupakkam- 603 203 (Tamil Nadu)

DPP-30

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

EFFECT OF OPTIMUM LEVEL OF PHYTASE SUPPLEMENTATION IN DE-OILED
RICE BRAN, RICE BRAN AND WHEAT BRAN BASED RATIONS ON THE NUTRIENT
RETENTION OF JAPANESE QUAILS
M. Kathirvel*, P. Muthusamy, S. T. Selvan, L. Radhakrishnan and H. Gopi
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Summary
A trial was conducted to study the effect of optimum
level of phytase supplementation in de-oiled rice bran (DORB),
rice bran (RB) and wheat bran (WB) based rations on the nutrient
retention of Japanese quails. 700 day old straight run Japanese
quail chicks were randomly allotted to 7 experimental groups
with 5 replicates each containing twenty chicks. The
experimental groups included control (T1) having 0.5% available
phosphorus (P) and 0.2% available P containing (T2-T7) DORB,
RB and WB based diets with 0 and optimum levels of phytase.
Phytase supplemented at optimum level of
100,100,100,350,300 IU/kg of maize, soya, DORB, rice bran
and wheat bran inclusion in rations respectively. There was highly
significant difference (p<0.01) among the treatment groups for
calcium, phosphorus and nitrogen retention per cent.

Background
Japanese quail farming attracted most of the farmers
due to its easy management and prevailing huge demand for its
products. Therefore it is essential to improve the feed efficiency
of broiler quail. Two third of phosphorus in poultry diet in bound
form (Phytate P) is predominantly unavailable due to lack of
sufficient endogenous phytase activity in monogastric animals.
The exogenous phytase increase availability of phytate
phosphorus and other nutrients and reduce excretion of
nutrients in faeces. Therefore, the present study was conducted
to study effect of phytase on the retention of nutrients in
Japanese quails.

of the feed consumed and of the excreta voided was used to
calculate the retention of nutrients and nutrient retention values
were expressed in per cent DM basis.

Results
The mean nutrient retention per cent of Japanese
quails as influenced by different levels of phytase
supplementation in DORB, rice bran and wheat bran based diets
are presented in Table 1. It was observed that there was highly
significant difference (p<0.01) among the treatment groups for
calcium retention per cent. The optimum level of phytase
supplementation improve phosphorus retention in 0.2%
available phosphorus containing DORB and WB based diet (T3
and T7) compared to respective 0 level phytase supplemented
group (T2 and T6) which was comparable to control diet (T1).
The optimum level of phytase supplementation did not improve
nitrogen retention in 0.2% available phosphorus containing
DORB based diet (T3) compared to respective 0 level phytase
supplemented group (T2) which was comparable to control diet
(T1), whereas the optimum level of phytase supplementation
improved the nitrogen retention per cent in 0.2% available P
containing RB and WB based diets (T5 and T7) compared to
respective 0 level phytase supplemented groups (T4 and T6).
The findings of the present study are in accordance with the
earlier observations of Omojola et al. (2014). The improvement
in Ca, P and nitrogen retention might be due to phytase
supplementation causing improved P bioavailability resulting in
low P excretion and increased retention of Ca, P and nitrogen.

Conclusion

Methodology
A six weeks biological trial was carried out in 700 day
old straight run Japanese quail chicks randomly allotted to seven
experimental groups with five replicates each containing twenty
chicks. The dietary treatments consisted of one positive control
diet, treatment 1 without any phytase enzyme (0.5% available P
during Japanese quail chick and grower phase) and six low
available phosphorus diets (0.2% available P during Japanese
quail chick and grower phase). Phytase supplemented at level of
100, 100, 100, 350, 300 IU/kg of maize, soya, DORB, rice bran
and wheat bran inclusion in rations respectively. Six birds from
each treatment were randomly selected at 42nd days of the
experiment and housed three birds in metabolic cage as two
replicates to each treatment for nutrient retention trials. The
birds were allowed a four day adjustment period, a measured
quantity of feed was offered and daily feed consumption by the
birds was recorded on cage basis. Excreta voided were collected
in every 24 hours from each pen for three days. At the end of the
excreta collection period, representative samples of the excreta
were dried in an oven at 60ºC until constant weight was obtained
and ground to pass through 1 mm sieve. The ground excreta
samples were analyzed for total nitrogen (N), calcium and
phosphorus(AOAC, 1995). The difference in the nutrient content

The research revealed that optimum level of phytase
supplementation in de-oiled rice bran, rice bran and wheat bran
based rations increase the retention of calcium, phosphorus and
nitrogen per cent significantly.
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EFFECT OF FEEDING OF DISTILLERS DRIED GRAINS WITH SOLUBLES (DDGS) WITH
OR WITHOUT SPENT BREWERS YEAST SUPPLEMENTATION ON PERFORMANCE OF
JAPANESE QUAILS
D. Srikala*, B. Devasena, J. V. Ramana and S. Shakila
Department of Animal Nutrition, College of Veterinary Science, S.V.V.U, Tirupati, Andhra Pradesh

An experiment (35 days) was carried out to study the
effects of diets containing distillers dried grains with solubles
(DDGS) at different levels, with or without spent brewer’s yeast
(SBY) supplementation on performance of broiler Japanese
quails. Iso-caloric and iso-nitrogenous experimental diets i.e. T1
(control); T2, T4, T6 and T8 contained DDGS at 10, 15, 20 and
25% levels, respectively and T3, T5, T7 and T9 diets contained
1% of SBY along with respective levels of DDGS. Day old
Japanese quail chicks (675) were randomly distributed to nine
treatments with three replicates, containing twenty-five birds in
each replicate. The feed intake and body weight gain (g) of
Japanese quails during grower phase and overall growth period
were improved (P<0.01) with the incorporation of graded levels
of DDGS with or without SBY supplementation. The FCR of quails
was not influenced among the dietary treatments during
different growth phases. The digestibility of CF decreased
(P<0.01), but digestibility of DM, CP, EE and NFE did not affected
during grower and finisher phases with the inclusion of graded
levels of DDGS with or without SBY supplementation in the diets.
It can be concluded that, the DDGS can be successfully fed at
levels up to 25% in broiler quail diets without an adverse effect on
their performance. There is no additional benefit observed with
SBY supplementation.

Background
The distillers dried grains with solubles (DDGS) is a
distiller’s by-product of ethanol industry, contains all the
nutrients from grain in a concentrated form is an acceptable feed
ingredient for poultry diets. The spent brewer’s yeast (SBY) is
another distiller’s by-product from ethanol industry, containing
biologically valuable nutrients can be used as feed additive in the
rations of poultry that could improve the production
performance. Hence, the present research was planned to utilize
DDGS as an alternative feed ingredient with or without SBY
supplementation in Japanese quail diets.

Methodology
A total of six hundred and seventy-five, day old
Japanese quail chicks (8.31±0.01 g) were randomly distributed
to nine treatments with three replicates, each containing twentyfive birds were offered iso-caloric and iso-nitrogenous grower (0
to 3 weeks) and finisher (3 to 5 weeks) basal diets (ICAR, 2013)
containing DDGS at graded levels with or without SBY
supplementation. The experimental diets T2, T4, T6 and T8
contained DDGS at 10, 15, 20 and 25% level, respectively and
T3, T5, T7 and T9 diets contained 1% of SBY along with
respective levels of DDGS and T1 as control diet. The individual
body weight of the birds was recorded replicate wise at weekly
interval up to 5 weeks of age. Weekly feed consumption was
recorded replicate wise in every treatment and the feed
conversion ratio was calculated accordingly. Metabolism trials
were conducted during the last five days of the grower and
finisher phases of the biological trial. Two male birds from each
replicate, thus a total of six birds per each treatment were

considered for metabolism trail. The representative samples of
experimental diets offered and faecal samples from each cage
were collected separately for further analysis as per standard
procedures (AOAC, 2012). Statistical analysis of the data was
carried out using SPSS version 23.0.

Results
The proximate composition of DDGS and SBY revealed
DM, CP, EE, CF, TA, AIA and NFE of 90.49, 30.92, 9.80, 8.52,
6.58, 4.03 and 44.18%; 91.53, 38.80, 1.32, 3.63, 5.61, 0.49
and 50.64%, respectively. The feed intake during grower phase
was recorded highest (P<0.01) in quails fed diets containing
20% DDGS without SBY supplementation (T6), 20% DDGS with
SBY supplementation (T7) and 25% DDGS without SBY
supplementation (T8) whereas feed intake for the entire growth
period was highest in T6, T7, T8 and 25% DDGS with SBY
supplementation (T9). The feed intake did not differ among the
treatment groups during finisher phase. The body weight gain (g)
of Japanese quails during grower phase and entire growth period
improved (P<0.01) with the incorporation of graded levels of
DDGS with or without SBY supplementation and was highest
(P<0.01) in quails fed diets containing 20% DDGS with SBY
s u p p l e m e n t a t i o n ( T 7 ) a n d 2 0 % D D G S w i t h o u t S BY
supplementation (T6) during grower phase and in quails fed
diets with 20% DDGS with SBY supplementation (T7) during
entire growth period while body weight gain did not differ among
the treatment groups during finisher phase. The FCR of quails
was not influenced among the dietary treatments during
different growth phases. The digestibility of CF decreased
(P<0.01) but, digestibility of DM, CP, EE and NFE did not affected
with the inclusion of graded levels of DDGS with or without SBY
supplementation in the diets during grower and finisher phases.
The lowest (P<0.01) CF digestibility was seen in quails
maintained on diets incorporated 25% DDGS without SBY
supplementation (T8) and 25% DDGS with SBY supplementation
(T9) during grower phase and 25% DDGS without SBY
supplementation (T8), 25% DDGS with SBY supplementation
(T9), 20% DDGS without SBY (T6) and 20% DDGS with SBY (T7)
supplemented dietary groups during finisher phase.

Conclusion
It can be concluded that, the DDGS can be successfully
fed at levels up to 25% in broiler quail diets without an adverse
effect on their performance. There is no additional benefit
observed with SBY supplementation at 1% level.
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GROWTH PERFORMANCE OF JAPANESE QUAILS ON SEAWEED
SUPPLEMENTATION
Pasupathi, Karu*., Selvan, S.T., Gopi, H. and Manobhavan, M.
* Assistant Professor, Department of Animal Nutrition, Madras Veterinary College, Chennai, TN
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Summary
An experiment was conducted to assess the growth

Results
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performance of quails on supplementation of seaweeds. 600

The Proximate composition viz., Crude protein, Ether

numbers of day old quail chicks were randomly divided into four

extract, Crude fibre, Total ash and Nitrogen free extract of

groups with five replicates and 25 chicks in each replicate.

Chaetomorpha antennina, Sargassum wightii and Gracilaria

Seaweeds viz., Chaetomorpha antennina, Sargassum wightii and

corticata are 19.23±0.21, 0.81±0.03, 5.32±0.53, 44.86±0.74

Gracilaria corticata were collected from Gulf of Mannar region

and 29.78±1.97; 11.03±0.29,1.49±0.07, 8.20±0.48,

and was dried and included in the ration @ 3 % level and treated

31.94±0.85 and 47.34±1.60; 15.99±0.30, 1.87±0.02,

as group - 2,3 and 4, respectively. Quail on normal ration was

11.98±0.64, 47.82±0.69 and 22.34±1.24, respectively. The

kept as control (Group -1) The trial was conducted for six weeks

brown algae Sargassum wightii contains less protein compared

period. Daily feed intake and weekly changes in body weight

to red and green algae. All the seaweeds invariably contained

were recorded. Analyzing the data revealed that there is no

higher total ash content implies that higher mineral content in

significant differences in body weight and FCR @ 3 % level of

seaweed.

seaweeds supplementation compared to control group.

The growth performance of quails on
supplementation of seaweeds @ 3% level revealed that there are

Background
Brown, Red and Green seaweeds are an alternate
source of nutricines in livestock and poultry. Seaweeds are very
good sources of organic minerals, sulphur containing amino
acids, omega fatty acids besides its prebiotic property. Some of
the seaweed contributes carbohydrate and protein and others

no significant differences in weight gain in the control and
treatment groups and among the red, green and brown
seaweeds. This finding corroborate with the earlier findings of
Adubados et al. (2013) in broilers.

Conclusion

because of their bioactive molecules improved the performance.

The research revealed that supplementation of

Seaweeds have been used in poultry to improve the immune

seaweeds @ 3% level had no influence on the growth

status, to decrease the microbial load in digestive tract and also

performances of Japanese quail. However, higher levels of

for their beneficial effect on meat and egg quality. The researches

inclusion and immunological study are to be carried out to

have been conducted mostly in broilers where improvement in

exploit the possibility of prebiotic and immune enhancing

growth, FCR and immune status were observed along with

property of seaweeds in quails.

enhanced meat quality.The study on Japanese quails are scanty.
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performance of Japanese quails on supplementation of
Chaetomorpha antennina, Sargassum wightii and Gracilaria
corticata @ 3 % level of supplementation.

Methodology
The research was conducted at Poultry Unit of Post
Graduate Research Institute in Animal Sciences, TANUVAS,
Kattupakkam. The Green, Brown and Red Seaweeds viz.,
Chaetomorpha antennina, Sargassum wightii and Gracilaria
corticata were collected from Gulf of Mannar region and was
dried and included in the ration @ 3 % level and treated as group
- 2,3 and 4, respectively. Quail on normal ration was kept as
control (Group -1). The trial was conducted for six weeks period.
Daily feed intake and weekly changes in body weight were
recorded. The proximate composition of seaweeds was
analyzed at Institute of Animal Nutrition, Kattuppakkam. The
data collected are analysed statistically using IBM SPSS 20
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INFLUENCE OF JUVENILE FEEDING ON BODY WEIGHT AND BODY WEIGHT GAIN
OF JAPANESE QUAIL MEAT-TYPE BIRDS
V. Madhupriya*, K. Rajendran, M. Moorthy, D. Anitha, R. Prabhavathi and P. Prabhul,
Department of Poultry Science, Veterinary College and Research Institute, Namakkal - 637 002

Summary
Feeding meat type birds is critical during the earlier
stages of life as it influences the growth rate and meat yield at the
market age. Immediately after hatching, the Japanese quail
chicks need to learn feeding and the early feed must contain
critical nutrients like energy to maintain their body heat. India is
tropical country which leads to dehydration of chicks at a faster
rate leading to high mortality of the birds. Hence, to determine
the most critical nutrient, the following study was conducted
with glucose and electrolytes supplemented individually and in
combination in the feed of Japanese quail.

Methodology
A biological trial was conducted using three hundred
and twenty one-day old Japanese quail chicks. The chicks were
assigned into four treatments (T1, T2, T3 and T4) with four
replicates for each treatment with each replicate containing
twenty birds. They are fed with Japanese quail chick mash for first
two weeks and Japanese quail grower mash feed for third and
fourth week. Commercially available glucose and electrolytes are
purchased and added in the chick diets to form the different
treatment diets. The diets with supplements are fed for first
seven days of life and normal basal diet is fed to all treatment
groups up to market age.
All birds were reared under open sided caged housing
system from day one to four weeks of market age, under
standard management practices. Parameters such as body
weight and body weight gain were recorded at a weekly interval
and subjected to statistical analysis as per the method suggested
by Snedor and Cohran (1989). Angular transformation was
applied to packages whenever needed before carrying out
statistical analysis.

and T1 groups (188.43 g). Similarly, the body weight gain was
highest in T4 group (205.75 g) followed by T3 (192.0 g), T2
(188.5 g) and T1 groups (180.75 g). The results were in
accordance with the findings of Takahashi and Akiba (2002),
Borges et. al (2004), Hooshmand (2006) and Olenrewaju et. al
(2007).

Conclusion

Based on the results of the experiment, it could be
concluded that the dietary supplementation of glucose and
electrolytes combined in the diets of Japanese quail during the
chick phase improved the body weight and body weight gain at
the market age.
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Results
The mean (± S. E.) body weight (g) and body weight
gain (g) of Japanese quail reared in open sided cage house from 1
to 4 weeks of age as influenced by dietary supplementation of
glucose and electrolytes individually and combined are
presented in the Table I and Table II respectively.
The analysis of variance of data revealed significant difference
(P<0.01) between the treatment groups in body weight from
first to fourth week of study period. Among the treatment
groups, the group supplemented with both glucose and
electrolytes at 1% each individually and combined showed
higher body weight and body weight gain.
At fourth week of age, group T4 recorded comparatively highest
body weight (213.05 g) followed by T3 (199.59 g), T2 (196.14 g)
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BIOCHEMICAL PARAMETERS OF TURKEYS REARED UNDER DIFFERENT STOCKING
DENSITIES IN WINTER
R. Sirohi*, P. K. Shukla, A. Bhattacharyya, Y. Singh and Shankar Singh
College of Veterinary Science and Animal Husbandry, DUVASU, Mathura
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Summary

serum biochemical parameters viz, total protein, uric acid,
cholesterol, serum creatinine, ALT, AST, ALP were determined by
standard analytical procedures using standard diagnostic kit
(Span Diagnostics Ltd). During the experimental period the
temperature ranged from 420c to 110C with average maximum
temperature being 30.300C and average minimum temperature
being 21.490C. The THI ranged from 86.68 to 60.04 with the
average morning THI being 70.81 and average afternoon THI
being 75.31.

One week old turkey poults were distributed into 3
treatment groups and 3 replicates of each treatment. T-1:
Standard stocking density (SD) (0.232 m2 per bird)/ (4.305 birds
per m2; T-2: High stocking density (0.116 m2 per bird)/ (8.625
birds per m2); T-3: Low stocking density (0.464 m2 per bird)/
(2.152 birds per m2). Cholesterol level in low SD was
significantly higher (p<0.05) than standard SD. Further, no
significant difference observed between treatments for the other
biochemical parameters. Thus, turkeys can be reared under high
stocking density till 12 weeks of age without any adverse effect
on blood biochemical attributes.

Data were analyzed statistically as per the standard procedure
and difference between the treatments means was obtained by
using Duncan multiple range test.

Background

Results

Turkey is a poultry species which is gaining popularity
in the world poultry market. These are generally maintained as
backyard birds. Turkey is a rapidly growing bird and its nutritional
as well as managemental needs are different from chicken. Lot of
work has been done on the intensive farming of broilers but for
commercial farming the requirements of the Turkey birds need to
be standardized. The stocking density is the key for any intensive
production system. Moreover the seasonal variation in the
environment also play significant role in determining optimum
stocking density, so the experiment was conducted to
standardize the stocking density for intensive turkey production
in winters. Any stress on the body physiology is immediately
reflected as the deviations in the normal concentrations of the
blood biochemical, therefore the blood biochemical were
analyzed to establish the effect of stocking density on the turkey
birds.

The effect of different stocking densities on serum
biochemical parameters viz, total protein, uric acid, cholesterol,
serum creatinine, ALT, AST, ALP during winter season are
presented in the table. Cholesterol level in low SD was
significantly higher (p<0.05) than standard SD. However, its
level in high SD did not differ significantly with other two
treatments. Further, no significant difference observed between
treatments for the other biochemical parameters viz total
protein, uric acid, serum creatinine, ALT, AST and ALP.

Methodology

Conclusion
The results of the experiment reveals that the turkey
can be reared under high stocking density till the age of 12 weeks
without any bad effect on the blood biochemical during the
winters moreover the birds reared under low stocking density
showed the increased cholesterol levels.
Table 1

Day old turkey poults were procured from Central
Avian Research Institute, Izatnagar, Bareilly, during the winter
months were wing banded and reared under standard
managemental conditions for a week, thereafter, these were
weighed individually and distributed randomly on uniform body
weight basis in three treatment groups.- T-1: Stocking density
(2.5 ft2 per bird)/(4.305 birds per m2)/ (0.4 birds per ft2); T-2:
High stocking density (1.25 ft2 per bird)/ (0.116 m2 per bird)/
(8.625 birds per m2); T-3: Low stocking density (5 ft2 per bird)/
(0.464 m2 per bird)/ (2.152 birds per m2) and 3 replicates in
each treatment. Poults were provided turkey starter ration till 8
weeks of age (NRC, 1994) and turkey grower ration there after till
12 weeks of age (NRC, 1994).
At the end of experimental study, 12 birds (at least one
from each replicate) were taken as representative. Blood was
collected from the birds into sterile tubes. From these samples
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ECONOMICS OF REARING KAMRUPA, VANARAJA, PB2 X INDIGENOUS AND
INDIGENOUS CHICKEN IN RURAL CONDITION
N. Kalita*, N. Pathak and M. Ahmed
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University,

Khanapara, Guwahati-781 022

The net profit found to be Rs 153.70,Rs 140.70,Rs
132.70 and Rs 128.20 in Kamrupa, Vanaraja, PB2 X Indigenous
and Indigenous flock , respectively Net profit per bird found to
be slightly higher in Kamrupa bird (Rs. 153.70) than that of other
three groups

Background
There is huge demand of poultry meat and egg in
Assam. Along with the indigenous bird, which is low in
production both in egg and meat, the farmers of Assam generally
prefer to rear kuroiler and other improved birds due to their high
economic value. PB-2 x Indigenous is a 2 way graded and
Kamrupa is a multicolour dual type rural variety of chicken
Therefore, the present study is an attempt to compare the
economics of rearing Kamrupa, Vanaraja, PB-2 x Indigenous and
Indigenous chicken under rural condition of Assam.

Methodology
The present investigation was conducted to study the
economics of rearing Kamrupa, Vanaraja, PB-2 x Indigenous and
Indigenous chicken under extensive system of rearing in rural
areas of Assam. PB2 x Indigenous is a graded and Kamrupa is a
dual purpose rural variety of chicken. A total of 2400 nos. of
chick from all the four groups were brooded in battery brooder
for 21 days after which the chicks were distributed to 40 farmers
to be reared in scavenging condition with a allocation of 15
chicks from each group. The birds eats different items during
scavenging apart from some broken rice and rice polish provided
by the farmers. For economic study all the component of Nonrecurring and recurring expenditure were considered. The cost
of different items were considered as per prevailing market
price. For calculation of net profit the sale price of egg ,live bird,
depreciation on sheds and equipments were considered. The
data were analyzed following the standard statistical methods .

they perform well under low input system of rearing. However
among all the groups the highest profit per bird is observed in
Kamrupa bird only.

Conclusion
From the above observation it can be concluded that
the performance of Kamrupa bird reared in rural condition of
Assam in scavenging situation is found to be better than that of
Vanaraja, Pb2 X Indigenous and indigenous chicken in similar
managemental situation and nutritional inputs.
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Results
The cost of production of Kamrupa, Vanaraja, PB-2 x
Indigenous and Indigenous bird were calculated at prevailing
market rate on per bird basis taking into consideration of all the
inputs and income generated from all sources .The highest cost
of production per bird was found to be Rs. 624.30 in case of
Vanaraja bird and lowest Rs. 483.80 in case of Indigenous bird.
Total income per bird was found to be Rs. 775.00 which is
highest in case of Kamrupa bird and Rs. 612.00 which is lowest in
case of Indigenous bird. Net profit was seen highest in case of
Kamrupa bird (Rs. 153.70) and lowest in case of Indigenous bird
(Rs. 128.20). From the above study it is observed that the
Kamrupa, Vanaraja, PB-2 x Indigenous and Indigenous bird can
be economically reared in backyard system of management as
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EFFECT OF STOCKING DENSITY ON CARCASS TRAITS AND DEVELOPMENT OF
DIGESTIVE TRACT OF TURKEYS
R. Sirohi, P. K. Shukla, A. Bhattacharyya, Y. Singh, D.N. Singh and A. Kumar
College of Veterinary Science and Animal Husbandry, DUVASU, Mathura
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Summary
One week old turkey poults were distributed into 3
treatment groups. T-1: Standard stocking density (SD) (0.232
m2 per bird)/ (4.305 birds per m2; T-2: High stocking density
(0.116 m2 per bird)/ (8.625 birds per m2); T-3: Low stocking
density (0.464 m2 per bird)/ (2.152 birds per m2). No significant
difference was found among the treatments for other carcass
traits and individual cut-up parts as percent of live weight.
Percent liver weight was significantly higher (p<0.05) in
standard SD treatment than other two treatments. Average
proventriculus weight and average small intestine weight were
significantly higher (p<0.05) in standard and low SD treatments
than high SD. Average cecal length was significantly higher
(p<0.01) in standard and low SD treatments than high SD.

Background
Turkey is a poultry species which is gaining popularity
in the world poultry market. These are generally maintained as
backyard birds. Turkey is a rapidly growing bird and its nutritional
as well as managemental needs are different from chicken. For
commercial farming the requirements of the birds need to be
standardized. The stocking density is the key for any intensive
production system. Moreover the seasonal variation in the
environment also play significant role in determining optimum
stocking density, so the experiment was conducted to
standardize the stocking density for intensive turkey production
in winters.

Methodology
Day old turkey poults were procured during the winter
months were wing banded and reared under standard
managemental conditions for a week, thereafter, these were
weighed individually and distributed randomly on uniform body
weight basis into three treatment groups.- T-1: Standard
stocking density (2.5 ft2 per bird)/ (0.232 m2 per bird)/ (4.305
birds per m2); T-2: High stocking density (1.25 ft2 per bird)/
(0.116 m2 per bird)/ (8.625 birds per m2); T-3: Low stocking
density (5 ft2 per bird)/ (0.464 m2 per bird)/ (2.152 birds per
m2).During the experimental period, the poults were provided
turkey starter ration till 8 weeks of age (NRC, 1994) and turkey
grower ration there after till 12 weeks of age (NRC, 1994). At the
end of the 12th week of age, 4 birds from each group (one from
each replicate) were selected depending on the average weight
of the replicate and that of the group as a whole for studying
various slaughter traits viz. pre slaughter fasting shrinkage in live
weight (%), dressing (%), evisceration or ready-to-cook-yield(%),
giblets yield (%), total ready-to-cook yield (%) and yield of cutof-parts (thighs, drumsticks, breast, back, neck and wings) as
percentage of eviscerated carcass yield. Length and weight of
different digestive organs (proventriculus, small intestine, large
intestine and caecum) were also measured.

The data were analyzed statistically as per the
standard procedure and difference between the treatments
means was obtained by using Duncan multiple range test.

Results
No significant difference was found among the
treatments for other carcass traits viz, percent processing
shrinkage, percent dressing yield, percent eviscerated weight,
percent ready to cook yield and percent heart weight. No
significant difference was found among the treatment groups for
individual cut-up parts as percent of live weight viz, thigh,
drumstick, breast, back, neck and wing. Average percent liver
weight was found to be significantly higher (p<0.05) in standard
SD treatment than other two SD treatments. However, no
significant difference was observed between high and low SD.
Average percent gizzard weight was significantly higher
(p<0.05) in low SD than high SD. However, the values for
standard SD were numerically intermediate between the two but
statistically they were not significantly different.
Average proventriculus weight and average small
intestine weight were found to be significantly higher (p<0.05) in
standard and low SD treatments than high SD treatment
However, no significant difference was observed between
standard and low SD. Average small intestine length and average
large intestine length were significantly higher (p<0.01) in low
SD than other two SD treatments. However, no significant
difference was observed between standard and high SD
treatments. Average cecal length was found to be significantly
higher (p<0.01) in standard and low SD treatments than high SD
treatment. However, no significant difference was observed
between standard and low SD treatments. There was no
significant difference observed for average large intestine weight
and average cecal weight among different stocking density
treatments.

Conclusion
The results of the experiment reveals that the turkey
can be reared under high stocking density till the age of 12 weeks
without any bad effect on the carcass traits and development of
digestive organs.
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EFFECT OF STOCKING DENSITY ON THE GROWTH OF TURKEYS DURING WINTER
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College of Veterinary Science & Animal Husbandry, DUVASU, Mathura

Summary

Results

One week old turkey poults were distributed into 3
treatment groups and 3 replicates of each treatment. T-1:
Standard stocking density (SD) (0.232 m2 per bird)/ (4.305 birds
per m2; T-2: High stocking density (0.116 m2 per bird)/ (8.625
birds per m2); T-3: Low stocking density (0.464 m2 per bird)/
(2.152 birds per m2). Average weekly body weight gain was
significantly higher in standard and high SD treatments than low
SD treatment at 4th (p<0.01), 8th (p<0.05) and 11th week
(p<0.05) of age. At 12th week of age, weight gain was
significantly higher (p<0.01) in high SD than other treatments.

Background
Turkey is a poultry species which is gaining popularity
in the world poultry market. Commercial turkey production has
gained heights in America & Europe but is almost non-existent in
India. These are generally maintained as backyard birds. Turkey is
a rapidly growing bird and its nutritional as well as managemental
needs are different from chicken. For commercial farming the
requirements of the birds need to be standardized. The stocking
density is the key for any intensive production system. Moreover
the seasonal variation in the environment also play significant
role in determining optimum stocking density, so the experiment
was conducted to standardize the stocking density for intensive
turkey production in winter.

Methodology
Day old turkey poults were reared under standard
managemental conditions for a week, thereafter, these were
weighed individually and distributed randomly on uniform body
weight basis in the treatment groups - T-1: The birds were
subjected to standard stocking density (2.5 ft2 per bird)/ (0.232
m2 per bird)/ (4.305 birds per m2)/ (0.4 birds per ft2);T-2: The
birds were subjected to high stocking density (1.25 ft2 per bird)/
(0.116 m2 per bird)/ (8.625 birds per m2)/ (0.8 birds per ft2); T3: The birds were subjected to low stocking density (5 ft2 per
bird)/ (0.464 m2 per bird)/ (2.152 birds per m2)/ (0.2 birds per
ft2). Thus, the birds were distributed into 3 treatment groups and
3 replicates of each treatment. During the experimental period,
the poults were provided turkey starter ration till 8 weeks of age
(NRC, 1994) and turkey grower ration there after till 12 weeks of
age (NRC, 1994). Natural light was provided during the day time
and after that artificial light with bulbs was given. Temperature
humidity index was calculated by using the formula.

At 5 weeks of age, average body weight was
significantly higher (p<0.05) for standard and high SD
treatments than the low stocking density treatment. However,
no significant difference was observed in the average body
weight between standard and high SD. At 7 weeks of age,
average body weight was significantly higher (p<0.05) in high SD
than low SD. However, the body weight of birds in the standard
SD did not differ significantly with other two treatments. At 8
weeks of age, average body weight was significantly (p<0.01)
different among the treatment groups, highest being recorded in
high SD treatment followed by standard SD and least for low SD.
At 9 and 10 weeks of age, average body weight was significantly
higher (p<0.01) in high SD treatment than low SD and that of
standard SD did not differ significantly with other two
treatments. At 11 weeks of age, average body weight was
significantly higher (p<0.01) for standard and high SD
treatments than the low stocking density treatment. However,
no significant difference was observed between standard and
high SD. At 12 weeks of age, average body weight was
significantly higher (p<0.01) in high SD than the other two
stocking density treatments. However, no significant differences
were observed between standard and low SD. Further, no
significant difference was found during 1st, 2nd, 3rd, 4th, and
6th week. Average weekly body weight gain in winter was found
to be significantly higher in standard and high SD treatments than
low SD treatment at 4th week (p<0.01), 8th week (p<0.05) and
11th week (p<0.05). However, no significant difference was
observed between standard and high SD. At 12th week of age,
high SD was found to have significantly higher (p<0.01) average
weekly body weight gain than other two SD treatments.
However, no significant difference was observed between
standard and low SD treatments. Further no significant difference
was observed in average weekly body weight gain during 2nd,
3rd, 5th, 6th, 7th, 9th and 10th weeks, of age in turkey poults.

Conclusion
The results of the experiment reveal that the turkey
can be reared under high stocking density till the age of 12 weeks
without any bad effect on the growth performance during the
winter.

THI= 0.72[dry bulb temp 0C + wet bulb temp 0C] + 40.6
The data were analyzed statistically as per the standard
procedure.
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SEASONALITY VARIATION IN ANTIOXIDANT SYSTEMS OF BLOOD AND SEMINAL
PLASMA IN EGG-TYPE BREEDER CHICKENS
Prabakar, G.*, Gopi, M., Beulah Pearlin, V., Kolluri, G., Gautam, K., Tyagi, J.S. and Jag Mohan
Division of Avian Physiology and Reproduction, ICAR-Central Avian Research Institute, Izatnagar,
Bareilly, UP, India

Diversified Poultry Production and Rural Poultry

Summary
A biological experiment was conducted to assess the
antioxidant enzymes in different seasons in both seminal plasma
as well as blood plasma in White Leghorn breeder males. A total
of twenty adult healthy male white leghorn breeder were taken;
the semen and blood samples were collected monthly once for
one year. The seminal plasma antioxidant enzyme (Catalase and
Lipid peroxidase inhibition %) activity was estimated. The data
were analysed separately and the results were presented under
three different seasons (summer, winter and monsoon). The
catalase enzyme activity in both blood plasma and seminal
plasma was significantly (P<0.05) higher during winter season
than summer and monsoon season. Lipid peroxidation inhibition
(%) was also significantly (P<0.05) higher in winter season than
summer and monsoon season in both blood and seminal
plasma. It could be concluded that during winter the breeder
birds were under less stress than in summer and monsoon which
indirectly indicates its welfare status and in turn reproductive
performance of the breeders.
Key words: Catalase, Breeders, Lipid Peroxidation inhibition,
Season, White Leghorn.

Background
Seasonal variations in quantity and quality of seminal
plasma (SP) proteins are likely due to differential protective
effects of seminal plasma proteins (against cold-shock). This
protective effect may be related to antioxidant enzyme activity.
Seminal plasma has an antioxidant system that may be relevant
to the protection of sperm; sperm oxidative defense enzymes
predominantly include superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPx) and glutathione reductase
(GR). This increase in antioxidant enzyme activity in winter has
been considered as a protective response against oxidative
stress (Mates et al., 1999). Seminal plasma composition is
important in determining the antioxidant defence system of
ejaculated spermatozoa (Asadpour and Tayefi-Nasrabadi,
2012).

the results were expressed in terms of units per milligram of
protein. For better interpretation, the results were expressed
under three different seasons.

Results

The effect of different seasons in seminal and blood
plasma were presented in table 1. Winter season (Nov-Feb)
showed significantly (P<0.05) higher catalase activity and lipid
peroxidation inhibition activity in white leghorn males seminal
and blood plasma than summer and monsoon seasons. The
overall mean values higher in seminal plasma than the blood
plasma.

Conclusion
It could be concluded that winter season (November
to February) exhibited higher antioxidant defense system which
in turn indicates the better welfare and reproductive
performance of the breeder males.
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Methodology
A total of twenty adult healthy male white leghorn
cockerels were used in the present study which is carried out in
ICAR-Central Avian Research Institute, Izatnagar. The blood and
semen were collected at monthly interval for a period of one year
(Jan-Dec). The blood plasma and seminal plasma were
separated by centrifuge at refrigeration condition. The
antioxidant enzymes activity, catalase and lipid peroxidation was
estimated as per the method of Bergmeyer (1983) and Yagi
(1984). The protein content of the plasma was estimated and
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SERUM BIOCHEMICAL STUDY IN WHITE PEKIN AND INDIGENOUS DUCKS OF
TAMIL NADU
K. Kavitha, G. Raj Manohar*, S. Vairamuthu, N. Ramamurthy
College of Poultry Production and Management, Hosur, TANUVAS

Summary

The present work was undertaken to evaluate the
effect of breed and sex on Serum Biochemical profile in White
Pekin and Indigenous ducks of Tamil Nadu. A total of eighty
number of ducks comprising 20 male and 20 female each in
White Pekin and Indigenous ducks of Tamil Nadu were reared
under standard managemental conditions. Once in every 4
weeks, blood was collected from these ducks individually from
20th week onwards for the duration of two months. The
parameters such as Total Serum Protein, Serum Albumin, Serum
Globulin, Serum Calcium, Serum Cholesterol and Serum
Triglyceride were estimated. The results revealed that the White
Pekin ducks had significantly (P<0.01) higher Total Serum
Protein, Serum Albumin, Serum Globulin while Serum
Triglyceride level was significantly (P<0.01) higher in Indigenous
ducks of Tamil Nadu. Among sexes, female Indigenous ducks
had significantly (P<0.05) higher Total Serum Protein, Serum
Globulin than male ducks. Serum Cholesterol and Serum calcium
was significantly higher in female White Pekin and Indigenous
ducks of Tamil Nadu than the male ducks. Hence, it was
concluded that breed and sex had significant effect on Serum
Biochemical parameters in White Pekin and Indigenous ducks of
Tamil Nadu.

Non-Descript) and Desi ducks (Swati and Sudhamayee, 2005)
and Serum albumin in White Pekin was significantly (P<0.05)
higher while Female Indigenous ducks had significantly (P<0.05)
higher Total Serum Protein and Serum Globulin than the male
ducks which is probably related to increased level of estrogens
which induces protein synthesis in liver. Breed had no significant
influence in Serum Cholesterol between White Pekin and
Indigenous ducks of Tamil Nadu. Female White Pekin and
Indigenous ducks had significantly higher Serum Cholesterol
level than the male ducks. Serum Triglyceride was significantly
(P< 0.01) higher in Indigenous ducks. Female White Pekin and
Indigenous ducks of Tamil Nadu had significantly (P<0.01)
higher Serum Calcium than the male ducks which is related to
physiological processes needed for the reproductive functions
during laying. Hence, it was concluded that breed and sex had a
significant influence in Serum Biochemical profile.

Conclusion

Key words: Duck, Serum Biochemical Profile, Breed, Sex

The present work concluded that White Pekin ducks
had significantly higher Serum Protein, Albumin and Globulin
while Indigenous ducks of Tamil Nadu had higher Serum
Triglyceride. Serum cholesterol and Calcium level were higher in
females of White Pekin and Indigenous ducks of Tamil Nadu.
Hence, both breed and sex had significant effect in Serum
biochemical properties.

Background

References

Biochemical parameters are important clinical
indicators for disease diagnosis, as they are the major
components of the internal environment. Very little research
work has been done on Serum Biochemical parameters in ducks.
To arrive at some baseline values with regards to biochemical
parameters, the present work was carried out to evaluate the
effect of breed and sex on serum biochemical parameters in
White Pekin and Indigenous ducks of Tamil Nadu.

Methodology
Treatment group comprising of 20 male and 20 female
each in White Pekin and Indigenous ducks of Tamil Nadu were
reared at Post Graduate Research Institute in Animal Sciences
(PGRIAS), Kattupakkam under standard managemental
conditions. Ducks were provided with ad-libitum duck layer
mash feed and water. Two ml of blood was collected from these
ducks individually from 20th week onwards for the duration of
two months and was kept undisturbed for two hours for the
separation of serum. Total Serum Protein and Albumin in serum
samples based on Direct Biuret method and BCG method
(Doumas, 1970), Serum Calcium based on OCPC method ,
Serum Cholesterol and Triglyceride based on CHOD-PAP
methodology (Allain et al., 1974) and GPO-PAP method
(Buccolo and David, 1973) were estimated in the A15 Biosystem
auto analyser using commercially available AGAPPE kits at
Centralized Clinical Laboratory, Madras Veterinary College,
Chennai.
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Enzymatic determination of total serum cholesterol. Clinical
Chemistry. 20: 470-475.
Buccolo, G. and David, H. 1973. Quantitative determination of
triglycerides by the use of enzymes. Clinical Chemistry. 19:
476-482.
Swathi, B. and Sudhamayee, K.G. 2005. Studies on haematological
parameters of ducks during prelaying and peak production
periods. Indian Journal of Poultry Science. 40 (2): 146-149.
Uko, O.J. and Ataja, A.M .1996. Haematological studies of pure
Indigenous Domestic Fowl (Gallus domesticus) and Guinea
Fowl (Numida meleagris) in North-West Nigeria. Revue D
Elevage Et De Medecine Veterinaire Pays Tropicaux. 49(3):
257-262.Journal of Animal Science, 15(9): 1341 - 1347.

Results

The effect of breed and sex on Serum Biochemical
profile were represented in the Table 1 & 2 respectively. Total
Serum Protein and Globulin was significantly (P<0.01) higher in
White Pekin ducks than Indigenous ducks of Tamil Nadu. Similar
observation were also made in crossbred (Khaki Campbell x
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STUDY ON CONSUMER ACCEPTABILITY OF DUCK EGG AND ITS CONSUMPTION
PATTERN IN BHUBANESWAR, ODISHA
M. K. Padhi*, R. K. S. Bais, K. V. H. Sastry and S. C. Giri
Regional centre, ICAR-Central Avian Research Institute Bhubaneswar-751003, Odisha

Diversified Poultry Production and Rural Poultry

Summary
Consumers purchasing duck eggs were interviewed
about the acceptability of duck eggs in Bhubaneswar. Most of the
consumers preferred duck eggs for its larger size. Out of the total
consumers 32.65 % informed no problems with duck eggs
compared to chicken. Problems informed by the consumers
were fishy smell, Less tasty, hard while boiling, Giving more warm
to the body. Preparations (dish) they made from the duck eggs
for consumption are omelet, scrambled egg, boil and curry. All
the consumers are consuming the eggs as combination of the
above dishes than any single dish.

Background
In the country the popularity of duck farming varies in
different states. Consumer’s acceptability and consumption
preference of duck eggs are mainly responsible for the variation
in duck farming. In some sates the duck eggs sold at higher price
than chicken eggs and are in more demand. In Odisha mostly
indigenous ducks are reared by the farmers for eggs and meat
purpose in coastal areas (Padhi 2014). It was observed in and
around Bhubaneswar the demand for duck eggs is low and
consumers do not prefer duck eggs. Keeping this in view the
present study was initiated to collect data through survey and
questionnaire to know about the acceptability and consumption
of duck eggs at Bhubaneswar, Odisha.

Methodology
Present study was made by collection of data through
a structured questionnaire from the consumers who visited
regional centre of ICAR-Central Avian Research Institute,
Bhubaneswar. Data collected from 1662 consumers visiting our
centre for purchasing of duck eggs in 226 days of the year 201617 about the preparation of duck eggs for consumption. The
consumers were asked how they are consuming the duck eggs
i.e preparation for consuming duck eggs. A total of 1678
consumers were also asked for any problem or combination of
problems in consuming duck eggs compared to chicken eggs.
Numbers of eggs purchased by the consumer were also
recorded. Data thus collected were analyzed as per standard
statistical method (Snedecor and Cochran 1994).

Results

curry indicating many people are taking duck eggs curry which
generally prepared after boiling of eggs. Further omelets and
scrambled eggs may be preferred by many consumers to avoid
the fishy smell and hardness of the eggs as informed by the
consumers in the negative attributes discussed below.
Out of 1678 consumers asked about duck eggs
problems 1130 said some problems with duck eggs compared
to chicken eggs however 548 (32.65 %) informed no problems
with duck eggs and they prefer only duck eggs than chicken.
Those who prefer chicken eggs they are also opting for duck eggs
because of less priced and large sized egg. It is observed that
once ducks egg are available many consumers prefer duck eggs
indicating availability of duck eggs round the year will increase
the consumer’s base. Consumers giving negative attributes to
the duck eggs are fishy smell (S), Less tasty compared to chicken
egg (L), hard while boiling (H), Giving more warm to the body
(W). All the consumers informed combinations of negative
attributes rather than any one of them. However, 32.66 % of
farmer not informed for any negative attributes of duck eggs. The
number of farmers reporting different combination of attributes
like S+L, H+W, S+H, L+W, S+W, L+H, S+L+H, S+L+W,
L+H+W, S+H+W are 206,45,129,138,10,281,59,30,173 and
59, respectively. The corresponding % of total consumers
surveyed are 12.28, 2.68, 7.68, 8.22, 0.60, 16.75, 3.52, 1.79,
10.31 and 3.52. Majority combination for duck eggs negative
attributes are for S+L+H followed by L+H , S+L and L+H+W
and other combinations. Fishy smell is one of the positive
attribute for duck eggs in West Bengal and Assam and other areas
where the consumers prefer duck eggs which are sold at
premium price compared to chicken eggs. Less tasty compare to
chicken may be due to mind set of the consumers as they are
consuming duck eggs. Hard while boiling may be due to size of
the eggs and more albumen content as well as higher thickness
of the egg shell of the duck eggs compared to chicken eggs.
Giving more warm to the body after consumption of eggs may be
due to larger size of the eggs thus having more protein which
increased the metabolic activity of the body when compared to
the chicken eggs. This attributes are used by some consumers as
positive attributes by consuming duck eggs during winter
months. It is observed that once ducks egg are available many
consumers prefer duck eggs indicating that availability of duck
eggs round the year will increase the consumer’s base.

Conclusion

On an average 7.35 consumers were visiting our
centre for purchase of table duck eggs. Preparations (dish) they
made from the duck eggs for consumption are omelet (O),
scrambled egg (S), boil (B) and curry (C). All the consumers are
consuming the eggs as combination of the above dishes than any
single dish. The number of consumers consuming O+S, O+B,
O+C, S+B, S+C, B+C, O+S+C, O+B+C, O+S+B, S+B+C and
O+S+B+C are 321,45,18,144, 127,465,304, 27,90,119 and 2,
respectively. Corresponding values expressed as % of
consumers are 19.31, 2.71, 1.08, 8.66, 7.64, 27.98, 18.29,
1.63, 5.42, 7.16 and 0.12. Maximum consumers using duck
eggs for preparation of B+C followed by O+S, O+S+C, S+B,
S+C, S+B+C, O+S+B, O+B, O+S+B, O+C and O+S+B+C.
Maximum preferred consumption pattern are boiled egg and

The present study indicates that many consumers
have some negative attributes for the duck eggs compared to
chicken. The consumption of duck eggs also varies and many of
the consumers prefer to consume in combination of dishes than
any single dishes. It is observed that once ducks egg are available
many consumers prefer duck eggs indicating that availability of
duck eggs round the year will increase the consumer’s base.
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EFFECT OF MONTH AND SEASON ON HATCHABILITY PERFORMANCE OF TURKEY
C. Pandian1*, A. Sundaresan, S. Ezhil Valavan and A. V. Omprakash
Department of Poultry Science, Madras Veterinary College
Tamil Nadu Veterinary and Animal Sciences University, Chennai- 600 051, India

Summary
A period of five years (2012-2016) data were utilized
to analyze the effect of month and season on hatchability
performance of Turkey maintained at Poultry Research Station,
TANUVAS, Chennai-51. The per cent fertility, hatchability on total
and fertile eggs set and embryonic mortality were worked out
from a total of 134 hatches and 26093 of eggsset.The mean per
cent fertility and total hatchability were differed significantly
(P<0.01) between month and season. Month and season
showed no significant effect on dead germ and dead in shell
percentage. The per cent fertility and total hatchability was
better during monsoon and winter season than summer season.
The overall mean fertility, total hatchability, fertile hatchability,
dead germ and dead in shell percentage of turkey were 71.61,
46.09, 63.75, 18.25 and 17.79 respectively. The above study
concluded that both individual month and season influenced the
hatchability performance of turkey eggs.
Key Words: Hatchability performance, month and seasonal
influence, Turkey.

Background
Fertility and hatchability are the major determinant of
profitability in the turkey breeding farming. These parameters
appear to be very important as far as parent stocks are kept to
produce final hybrids. Hatchability is a complex age dependent
trait. It comprises of several sub-traits which are susceptible to
genetic and environmental factors arising from various sources.
Turkey egg fertility and hatchability are usually lower in the
summer month, when the temperature rises, compared to the
other month. Researchers have proved that climate has the
direct bearing on the productive and reproductive performance
of the animals. Determination of the seasonal effect on
hatchability should be given priority because of their adaptability,
resistance to disease and successful rearing of Turkey.
Considering the above circumstances the study was undertaken
with a view to determine the effects of month and season on the
hatching performance of turkey and to identify suitable hatching
month and season of hatching turkey eggs.

Methodology
The hatch data for a period of five years
were utilized to analyze the hatchability performance of
Nandanam turkey varieties(Nandanam Turkey-I and Nandanam
turkey-II) at the age between 30 to 72 weeks maintained at
Poultry Research Station, TANUVAS, Chennai-51. Nandanam
Turkey-I and Nandanam turkey-II was evolved by TANUVAS in
the year 2006 and 2011 respectively. The standard feeding
(adlibitum) and managmental practices were followed thorough
out the study period. The eggs were collected every morning,
graded, fumigated and stored at 18oC with 80 per cent relative
humidity for 7 days; they were brought in to room temperature
for one hour and incubated on 8th day and provided optimum
temperature and humidity in setter and hatcher. The eggs were
turned once in an hour. The eggs were transferred on 25th day to
hatcher and turkey poults were taken on 28thday as per the
standard protocol. Unhatched eggs were breakout to get infertile
and embryonic mortality data. The per cent fertility, total
hatchability, fertile hatchability and embryonic mortality were
worked out from a total of 134 hatches and 26093 of
eggsset.The year was divided in to four different season as
winter (January and February), summer (March, April and May),
southwest monsoon (June, July, August and September) and
northeast monsoon (October, November and December) as per

Indian Metrological Department, Pune. All the fertility
parameters were expressed in percentage. The data were
analyzed by One-way ANOVA as per the procedure of Duncan's
multiple comparison test after arc-sine transformation.

Results
Effect of month on hatching performance of turkey: The mean
per cent fertility and total hatchability were differed significantly
(P<0.01) between month. However, month showed no
significance influence on fertile hatchability and embryonic
mortality. The highest fertility and total hatchability (81.45 and
57.42 % respectively) were found in November and lowest
during May month (62.38 and 36.28 % respectively). A raise in
fertility and total hatchability percentage were observed from
June month onwards and reached peak between October and
February then gradual fall was observed up to May. A similar
study was carried out by Richard Jagatheesan et al. (2012) in
Beltsville Small White, they observed highest fertility and total
hatchability during January and lowest during May month.
Effect of season on hatching performance of turkey: The mean
per cent fertility and total hatchability were differed significantly
(P<0.01) between season and the values for winter, summer,
southwest monsoon and northeast monsoon were 75.37 and
50.87, 64.97 and 40.91, 70.93 and 42.88; and 79.76 and 53.36
respectively. In our study, the rise in fertility and total hatchability
were found during southwest monsoon and reached peak during
northeast monsoon, then gradually reduced towards winter and
lowest during summer season. Further, the overall fertility
percentage observed in this study were similar with earlier
workers of Anna Anandh et al. (2012) and Richard Jagatheesan
et al. (2012) whose observed on average fertility percentage of
76.78 and 71.03 respectively.
The per cent fertile egg hatchability and embryonic
mortality did not differ significantly between seasons, however
southwest monsoon showed numerically higher embryonic
mortality than other season might be due to starting stage of
breeding season in turkey. Similarly, Richard Jagatheesan et al.
(2012) observed highest embryonic mortality during winter,
followed rain/ monsoon and summer season. The overall mean
per cent dead in germ (18.25) and dead in shell (17.79) observed
in our study were are similar with Anna Anandh et al. (2012) in
Broad Breasted Bronze turkey and they observed maximum of
17.44 per cent dead in germ and 21.47 per cent dead in shell.

Conclusion
The above study concluded that month and different
season showed significant influence on fertility and hatchability
performance in turkey. The overall hatchability performance was
better during monsoon and winter season than summer season.
Hence, monsoon/rainy and winter season could be considered
as a suitable season for hatching turkey eggs.
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MATHEMATICAL PREDICTION OF EGG PRODUCTION CURVES IN A
COLOURED BROILER DAM LINE
Bindya Liz Abraham*, H. N.N. Murthy, M.R. Jayashankar
College of Veterinary and Animal Sciences, Mannuthy, Thrissur, Kerala

Summary
The efficiency of six mathematical models, viz.,
Logistic, MMF, Polynomial Fit, Rational Function, Sinusoidal Fit
and Quadratic fit to predict the weekly hen housed egg
production of two generations of a colored broiler dam line (PB2)
and understand their behavioral trends for any chosen period to
facilitate the early selection of the breeder flock was explored in
the study. Rational Function (R2: 94.08-97.22%) and Polynomial
Fit (R2: 93.26-96.67%), on account of their high coefficients of
determination and simple forms, were identified to be the best
fitting models for predictive purposes in the strain.

Background
The daily egg production records from the date of first
egg to 52 weeks of age of 778 (S9) and 997 (S10) breeder dams
belonging to four to five consecutive hatches of two generations
(S9, S10) of a pedigreed closed flock of a synthetic colored
broiler dam line (PB2) maintained at the All India Co-ordinated
Research Project on Poultry Breeding for Meat, KVAFSU,
Bangalore were utilized to identify the best mathematical
models explaining the peak, decline and persistency of lay for
any chosen period to facilitate the early selection of breeder
lines.

Methodology

weeks of age. Thereafter from 34th week onwards, production
started diminishing reaching 4.60 and 4.72 eggs by the end of
40th week of age and 3.27 and 3.08 eggs by the 52nd week of
age. The R2 values of all the six fitted models explaining this
pattern ranged from 88.33 to 97.22 per cent in S9 generation
and 85.16 to 96.65 per cent in S10 generation. Rational Function
had the highest R2 value in both the generations (97.22 per cent
and 96.65 per cent) closely followed by Polynomial Fit of fourth
or third degree (94.25 per cent and 93.26 per cent). The
observed and estimated values of average weekly egg
production were in close proximity from 25th week to 52nd
week of age and hence the computed chi-square values based
on these were also non-significant indicating good fitness of all
the models for egg production upto 52 weeks of age.

Conclusion
The high coefficients of determination, low standard
errors and the status of non-significance of Chi-square values of
the six mathematical models fitted could explain the egg
production curves in two generations of PB2 strain. Out of these,
Rational Function very closely followed by Polynomial Fit were
identified to be the best fitted models. Hence, these two models
with simple forms are practically recommended for predictive
purposes in the strain.
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Results
The egg production curves of PB2 over the
generations depicted a gradual increase in the initial four weeks
of production upto the age of 22nd or 24th week followed by a
sudden increase during the succeeding 4th or 5th week of
production (23-25 weeks of age). Peak productions ranging
from 5.25 to 5.30 eggs were attained towards completing 33
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EFFECT OF SEMEN TO AIR RATIO IN GLASS TUBES ON FERTILIZING ABILITY
OF CHICKEN SPERMATOZOA DURING 24 HR STORAGE IN CARI SEMEN
DILUENT
Mohan J.*, Sharma S. K., Kolluri G., Gopi M., Tyagi J. S., Singh R.P.
Avian Physiology and Reproduction Division, Central Avian Research Institute, Izatnagar-243122

Summary

Results

Effect of semen to air ratio using various sizes of glass
tubes (5 ml, 10 ml and 25 ml) on fertilizing ability of chicken
spermatozoa was investigated during 24 hr storage. This study
indicated that during 1-5 days of fertile period higher fertility was
exhibited by semen stored in 5 ml capacity glass vial than 10 and
25 ml glass vial.

This study indicated that during 1-5 days of fertile
period higher fertility was exhibited by semen stored in 5 ml
capacity glass vial (88.63±2.02%) than 10 (78.00±1.44%) and
25 ml (73.57±2.41%) glass vial. No significant difference was
obtained in fertility between 10 and 25 ml glass vials, however
numerically higher mean values of fertility was noticed in semen
stored in 10 ml capacity glass vial. Similar trend was revealed by
all the sizes of glass vials when the fertility recorded during 6-10
days of the study period.

Key words: CARI poultry semen diluent, storage, chicken, semen
to air ratio and fertility.

Poultry Breeding and Genetics

Background

Conclusion

Semen to air ratio in the storage vessel plays very
important role on fertilizing ability of avian spermatozoa. The
diameter and length of glass tube is crucial for storing the chicken
and turkey semen during short term storage at low temperature.
Controversial information is available on this aspect of chicken
semen during storage. Therefore, attempts have been made to
find out the influence of semen to air ratio in glass tubes on
fertilizing ability of chicken spermatozoa during 24 hr storage
using CARI semen diluent.

From this study it was concluded that for the higher
fertility chicken semen can be stored in 5 ml capacity round
bottom glass vial.

Methodology
Thirty healthy adult males and ninety healthy adult
females from the same hatch of white leg horn (WLH) chicken
were taken randomly and maintained in individual cages under
uniform husbandry conditions. Good quality of semen samples
were collected from chickens by massage method. All the
samples were pooled and diluted 1:2 with CARI poultry semen
diluent. Immediately after dilution, semen was poured at the
rate of 3ml per tube in to three sizes of glass vials such as 5ml
(length=7cm, diameter =1cm), 10 ml (length=10cm, diameter
=1.40cm) and 25ml (length=15cm, diameter =1.60cm)
capacity round bottom. All the samples were stored at 8±1ºC
for 24 hr before insemination. Artificial insemination (A.I.) was
carried out by intravaginal insemination (80-100 million sperm
/hen) by using A.I. gun (IMV, France) in three different groups
containing 30 hens in each. Next day of A.I. was skipped and
subsequently, fertile eggs were collected from 1-10 days. Various
sizes /capacity glass vials have been used in this study for storing
(24 hr) chicken semen in CARI semen diluent.
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COMPARISON OF BODY CONFIRMATION TRAITS OF THREE DIFFERENT
VARIETIES OF ADULT GUINEA FOWL
Sajid Ayaz*, SimmiTomar, V.K. Saxena, Jaydeep Rokhade, Sudhir Jaiswal, Balraj. S.
ICAR-Central Avian Research Institute, Izatnagar-243122 (U.P.)

Summary
Present study was conducted at Guinea fowl unit,
Central Avian Research Institute, Izatnagar, Bareilly to compare
the body confirmation traits of three different varieties (pearl,
lavender and white variety) of 30 weeks old, 120 adult guinea
fowl (40 from each variety). The birds were reared under deep
litter system with standard feeding and managemental
condition. The mean body weight revealed significantly
(P<0.05) differs from all variety of guinea fowl among both the
sex but the shank length and keel length were not significantly
(P>0.05) differed. Lavender variety is showing good body
weight (1514.6 gm) at age (30 week) in comparison to other
variety.

Background
The domesticated guinea fowl is descended from wild
guinea fowl (Numidia meleagris) that still inhabits the steppe
regions of South Africa and Madagascar. Because of their high
adaptability to different environmental conditions, guinea fowl
are now farmed all over the world. Information on guinea fowl
genetic characteristics is necessary to encourage smallholder
farmers to conserve the natural resources in conservancies close
to the shared areas and to improve the current production level
of the birds. Phenotypic characteristics are important in
identifying and/or defining breed attributes. McAinsh et al.
(2004) clearly stated that phenotypic variation is exactly what
characterizes poultry strain therefore the aim of this study to
compare the body confirmation traits of different variety of
guinea fowl

Shank length: Distance between the footpad and the hock joint
when the tibia-tarsus and tarsometa-tarsus were held at right
angles to each other using vernier calipers graduated in
centimetre. Keel length: Distance between the anterior and
posterior ends of keel using venier calipers graduated in
centimetre. Data collected were subjected to an analysis of
variance and the Duncan Multiple Range Test (DMRT) was used
to verify significant differences among different group means.

Result
The mean body weight showed a significant (P<0.05)
difference among different vareity of guinea fowl. The lavender
verity was higher body weight. The shank length and keel length
revealed a not significant (P>0.05) difference among different
variety of guinea fowl.

Conclusion
The studies revealed that body weight of lavender
vareity guinea fowl were higher in comparison to pearl and
white variety.
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Methodology
The present study was conducted with one hundred
twenty 30 weeks old, adult guinea fowl (40 from each vareity,
pearl, lavender and white variety)All birds were reared under
deep litter system with standard feeding and managemental
condition. All measurements were taken every fourteen (14)
days according to the methods adopted by Ayorinde (1987).
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GENETIC VARIATION IN CDS OF TLR3 AND TLR1LA GENES IN INDIGENOUS
AND WHITE LEGHORN BREEDS OF CHICKEN
Santosh Haunshi1*, Arun Kumar Burramsetty2, and Kannaki T R1
ICAR-Directorate of Poultry Research,Rajendranagar, Hyderabad-500030,
2
Current Address: MEXT Doctoral Scholar, Graduate School of Comprehensive Human Sciences,
Department of Biomedical Sciences, University of Tsukuba, Japan
1

Summary

Poultry Breeding and Genetics

Toll like receptor (TLRs) play key role in innate immune
competence through recognition of pathogen associated
molecular patterns (PAMPs). Polymorphism in coding sequences
(CDS) of TLR3 and and TLR1LA genes was investigated in Ghagus
and Nicobari and WLH breeds of chicken. Altogether 106 SNPs in
two genes were observed among three breeds: of these 54 were
synonymous and 52 were non-synonymous (ns). Highest
number of SNPs was observed in Nicobari (44) followed by WLH
(32) and Ghagus (30) breeds. Study unraveled extensive
polymorphism in both genes of TLRs and nearly similar level of
synonymous and nsSNPs within each breed was observed.
Key words: SNPs, TLRs, CDS, indigenous chicken breeds

Background
Toll like receptors (TLRs) are highly conserved
germline encoded molecules which recognize PAMPs.
Recognition of PAMPs by TLRs leads to activation of innate
immune response. In chicken, role TLRs in innate immunity and
disease resistance has been well established (Keestra et al.,
2013). Genetic variation due to SNPs in CDS of the TLR genes
leading to amino acid substitution may affect the function of
protein/receptors and thereby modulating the resistance or
susceptibility to diseases (Jaeger et al., 2015). Therefore, the
present study was conducted to profile and compare SNPs in
CDS of TLR3 and TLR1LA genes in different chicken breeds.

Methodology
Three different chicken breeds such as Ghagus,
Nicobari (indigenous) and White Leghorn (exotic) were used for
polymorphism study. Total RNA from spleen samples from each
breed (N=4) was isolated, converted to cDNA and sequenced in
bi-direction using primers overlapping internal regions of CDS.
Sequences in forward and reverse directions of each sample
were aligned, checked for mis-read bases and edited using
CodonCode aligner v5.0.1. The CDS of two genes from three
breeds have been deposited in GenBank. Consensus sequences
were multiple aligned with ClustalW function in MEGA7 against
respective reference sequences of Red Jungle fowl (Gallus
gallus). Both synonymous and non-synonymous substitutions
were identified. Protein variation effect analyzer
(http://provean.jcvi.org/index. php) was used to determine
effect of amino acid substitutions (Neutral/Deleterious) on
protein function. The simple modular architecture research tool
(SMART) was used to identify the locations of amino acid
changes due to non-synonymous polymorphism on different
domains of TLRs (http://smart.embl-heidelberg.de/).

Result
The open reading frame of TLR3 gene in all three
breeds was same (2691 bp) suggesting no insertion or deletions
occurred among three breeds. Highest number of SNPs in CDS of

this gene was observed in Nicobari (16) followed Ghagus (14)
and White Leghorn (13) breeds. In TLR3 receptor, a total of 10
non-synonymous substitutions were located in extracellular
domain, of which eight were located in LRR domain, one in
LRR_CT domain and another one in unknown region. Two
substitutions in Ghagus and WLH were located in intracellular
TIR domain. All non-synonymous substitutions located in
extracellular LRR domain were present in Nicobari breed while
only five of them in Ghagus and four of them White Leghorn
breed were present in extracellular LRR domain. There was
higher variability in indigenous breeds of chicken as compared to
White Leghorn breed in TLR3 gene. In TLR1LA gene (2188bp
partial cds) as well highest number of SNPs was seen in Nicobari
(28) as compared to Ghagus (16) and White Leghorn (19)
breeds. TLR1LA located on chicken chromosome four known to
play significant role in innate immunity against bacterial
infections by recognizing triacylated and diacylated lipopeptides
(Keestra et al., 2013). Variation in amino acids at TIR domain of
TLR1LA (K730R, P749S and A788V) may influence the signal
transduction mediated by this TLR as TIR is the functional
domain of subsequent recruitment of intracellular adapter
proteins. Functional polymorphism in human TLR1 and TLR2
genes were reported to be associated with resistance or
susceptibility to various bacterial and fungal diseases (Jaeger et
al., 2015). In silico analysis of nsSNPs of both genes for their
possible effect on protein function revealed that most of them
had neutral effect on protein function. However, two SNPs in
TLR1LA(T249M in Nicobari and A788V in Ghagus) were
predicted to be deleterious in nature. These deleterious nonsynonymous substitutions are of greater interest as these
substitutions which are deleterious known to affect structure or
function of protein/ receptor. Further study is required to
ascertain the effect these nsSNPs on functions of TLR1LA
receptor.

Conclusion
Study unraveled extensive polymorphism in both
genes of TLRs and nearly similar level of synonymous and nonsynonymous SNPs within each breed was observed. The
information could be useful in determining the genetic effects of
SNPs on innate immunity/ disease resistance in different breeds
of chicken that can be determined at population level.
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STUDIES ON THE EFFECT OF HEAT STRESS ON JUVENILE BODY WEIGHTS AND
CARCASS QUALITY TRAITS IN DIFFERENT GENETIC GROUPS OF BROILERS
B. L. N. Reddy, K. S. Rajaravindra and U. Rajkumar
ICAR- Directorate of Poultry Research, Rajendranagar, Hyderabad-30

Summary
In heat stress experiment juvenile body weights were
recorded at 0day, 2, 4, 5, 6 and 7th weeks of age. Body weights
were significantly (P<0.05) different among 6 genetic groups.
Lower Juvenile body weights were recorded in the heat stressed
genetic groups. At 6 weeks of age 10 birds in each of the
treatment and control groups were slaughtered and carcass
quality traits were recorded. These carcass quality traits were
expressed as the percentage of eviscerated carcass weight. Preslaughtered weights were significantly differed among the 6
groups. Eviscerated carcass weights were significantly (P<0.05)
differed among the genetic groups. It was highest in Naked neck
control group (62.40%) followed by PB-1x Naked neck control
heat stressed genetic group (PN S). Liver weight was also
significantly differed (P<0.05) among the genetic groups. It was
highest in PN control group followed by naked neck control
group (NN C). Remaining other carcass quality traits did not
differ significantly. It was evident that in control genetic groups
the carcass quality traits were higher as compared to heat
stressed genetic groups. It was revealed that naked neck and
naked neck cross were performed better for the carcass quality
traits in heat stressed environments.

Background
Poultry meat is delicious, healthy nutritious safe and
affordable choice among the available meat sources regardless
of economic status of the consumer (Bilgili,2002). Ambient
temperature is an important factor in poultry production since it
affects the performance and carcass characteristics and causes
economic problems. Some breeds of poultry perform better in
higher temperatures i.e Naked neck breed, .frizzle breed etc.
Growth and carcass yields are very important in broilers that will
affect the economic returns. In commercial broiler production
juvenile body weights are very important to judge the economic
returns. The information on some of the carcass quality traits like
eviscerate weight, abdominal fat, giblet weight and proportion of
various cuts is important from consumer point of view (Padhi et
al 2013). The present study evaluates the juvenile body weights
and carcass quality traits under high ambient temperatures in
synthetic coloured broiler male line (PB-1), Naked neck broiler
and cross of these two breeds (PB-1X Naked neck).

Methodology
Genetic Stock: Synthetic Coloured Broiler Male line (PB-1),
Naked neck broiler line (NN) maintained at Directorate of Poultry
Research (ICAR), Rajendranagar, Hyderabad-30 were mainly
used for this purpose. Cross was made between PB-1X naked
neck (PN). For these 3 genetic groups corresponding control
populations were generated from the same group. The all the 6
genetic groups were generated simultaneously. A total of 81
chicks in PB-1pure (control 80), 91chicks of naked neck (control
82)120chicks of PN cross (Control 120) were utilized for the
present experiment.
Brooding and management: All the 6 genetic groups were
brooded separately in brood-grow houses. Standard floor,
brooder, feeder and water spaces were provided in these pens
up to 7 weeks of age. Marex disease vaccination was done at day
old age in the hatchery. Raniket disease vaccination was done at
1st week of age. The Temperature of the pen outside the brooder

was increased to 38-40oC by providing the 3 Halogen lamps of
1000watts capacity each. Temperature was measured daily 3
times by temperature and humidity sensor. R.H in the pens was
65-70%. Temperatures were raised for specific period i.e 4-6
weeks of age in the treatment groups only. Control groups were
maintained under the normal shed temperatures only. Brooders
were removed by 6 weeks of age. Standard broiler starter ration
was provided up to 3 weeks of age, there after finisher ration was
fed.
Traits Measured: Juvenile body weights were recorded at
0,2,4,5,6,7th weeks of age in treatment and control genetic
groups. At 6 weeks of age 10 birds from each of genetic group
were slaughtered by Halal method. The slaughter parameters
recorded are Pre-slaughtered body weight, Debleeding weight,
Defeathering weight, Head weight, Shank weight, Eviscerated
carcass weight, Heart weight, Liver weight, Gizzard weight,
Abdominal fat weight, Breast weight, Back weight, Leg weight,
Wing weight, Neck weight. All these traits were expressed in
percentage of eviscerated carcass weight except debleeding and
defeathering weights which were expressed as percentage of
Pre-slaughtered weight.

Result
Body weights were significantly (P<0.05) different
among 6 genetic groups. Lower Juvenile body weights were
recorded in the heat stressed genetic groups. At 6 weeks of age
10 birds in each of the treatment and control groups were
slaughtered and carcass quality traits were recorded. These
carcass quality traits were expressed as the percentage of
eviscerated carcass weight. Pre-slaughtered weights were
significantly differed among the 6 groups. Eviscerated carcass
weights were significantly (P<0.05) differed among the genetic
groups. It was highest in Naked neck control group (62.40%)
followed by PB-1x Naked neck control heat stressed genetic
group (PN S). Liver weight was also significantly differed
(P<0.05) among the genetic groups. It was highest in PN control
group followed by naked neck control group (NN C). Remaining
other carcass quality traits did not differ significantly.

Conclusion
It was evident that in control genetic groups the
carcass quality traits and juvenile body weights were higher as
compared to heat stressed genetic groups. It was revealed that
naked neck and naked neck cross were performed better for the
carcass quality traits and juvenile body weights in heat stressed
environments.
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METAGENOMIC INVESTIGATION OF THE EFFECT OF GENOTYPE ON THE GUT
MICROBIAL DIVERSITY OF SML BROILER AND CARI NIRBHEEK
Arun, T S*, Saxena V. K., Saxena, Sharad, Vineetha, P. G. and Tomar, S.
ICAR-Central Avian Research Institute, Izatnagar, Bareilly, UP-243122

Summary
Present study was undertaken to analyze the whole
gut microbiome of high yielding broiler (SML) and Desi chicken
(CARI-Nirbheek) reared under intensive system and investigate
the effect of genotype on the gut microbiome of chicken. Five
chicks of SML broiler at 5 weeks of age and CARI Nirbheek at 8
weeks of age were humanely sacrificed and samples collected
were outsourced to M/s Genotypic for NGS sequencing using
Illumina 300bp paired end platform.Results of bioinformatics
analysis using MG RAST and Statistical analysis lead us to the
conclusion that genetic makeup of individual influences gut
micro-biome of chicken.

Poultry Breeding and Genetics

Background
India is a rich repository of chicken genetic resources.
These indigenous breeds have evolved through natural selection
than through deliberate intervention by man. Modern-day broiler
strains have been produced through long-term intense selection
for production traits but native chicken has much less history of
genetic selection and in field conditions, natural selection plays
the major role and helps in increasing the alleles responsible for
higher genetic resistance. In this context, comparison of whole
gut microbiome of high yielding broiler and native chicken will
help in understanding the effect of genotype on gut microbiome
of chicken.

Methodology
Representing high yielding group, Synthetic male line
broiler (S M L) was taken and CARI Nirbheek, a cross of Aseel was
selected as representative of Desi chicken. Birds were reared
under intensive system of rearing following standard
management practices and feeding schedules. The experiment
was done during the month of December to February with
temperature ranging from 50.60 F to 66.20F and relative humidity
71 to 98%. Juvenile body weights of birds were recorded up to 5
weeks in the case of broiler and up to 8 weeks in the case of CARI
Nirbheek using a digital pan balance. Total 5 chicks each of broiler
(5-weeks old) and Desi (8 weeks old) groups were humanely
sacrificed and samples were collected aseptically from the
whole intestine and pooled genotype wise. Pooled samples were
outsourced to M/s Genotypic for Next-generation sequencing of
V3, V4 and V4-V6 hypervariable regions of 16S r RNA through
Illumina 300bp paired-end platform. Bioinformatics analysis was
performed using MG-RAST pipeline. Statistical analysis using
Pearson's chi-square (χ2) test (2x2 contingency table) was
applied for the number of reads under various taxa.

Result
Weekly body weights of chicks of both genetic groups
under intensive management system were recorded and
analyzed by two-way ANOVA. A perusal of factor wise least
square means revealed that excepting 0th-day weight, between
genetic groups within the management system, all the body
weight at different ages differ significantly. Comparison of
intestinal microbial diversity between genetic groups under
intensive system revealed that the total number of reads was
higher for CARI Nirbheek (347413) than broiler (257072).
Comprehensive results of the sequence based analysis identified
Bacteria as the major domain in the gut microbiome of both

genetic groups. Phylum level analysis showed that Firmicutes,
Actinobacteria, Proteobacteria, and Bacteroidetes were
dominant bacterial phyla and Firmicutes formed more than 75%
of the total microbiome. Class level comparison revealed that
class Clostridia and Bacilli were of equal proportion in the case of
broiler but gut microbiome of CARI Nirbheek is dominated by
class Bacilli. Order level comparison showed that Clostridiales
and Lactobacillales were of almost equal proportion in broiler gut
and Lactobacillales are dominant for CARI Nirbheek. Family level
comparison showed that Streptococcaceae and
Lachnospiraceae were the dominant families for broiler but
Lactobacillaceae and Ruminococcaceae were dominant for CARI
Nirbheek. Comparison at genus level showed Lactococcus,
Lactobacillus and Faecalibacterium as the dominant genera for
broiler and gut microbiome of CARI Nirbheek is dominated by
Lactobacillus, Faecalibacterium and Enterococcus. Species-level
comparison revealed that Lactococcus gravieae and
Faecalibacterium prausnitzii were the dominant species for
broiler and Lactobacillus sakei and Faecalibacterium prausnitzii
were dominant for CARI Nirbheek. The distribution of topranking species for broiler and CARI Nirbheek revealed that
broilers under intensive system had probiotic strains which are
mostly involved in growth and also species like
Lactococcusgraviae which are pathogenic to fishes. The top
ranking species in CARI Nirbheek are the entities that are
probiotic in nature involved in growth, better feed utilization and
immunity besides some of the commensals which are normal
inhabitants of the intestine.
Analysis of gut microbiome of both genetic groups
under intensive system revealed that the composition of
intestinal microbiota is affected by the genetic background of the
host. Comparisons of gut microbial diversity between genetic
groups revealed that total number of reads were higher in native
chicken than broilers. Statistical analysis using Chi square test
(2x2 contingency) for number of reads under various taxa
(phylum, family, order and genus) revealed significant
differences between genetic groups reared under same
management.

Conclusion
High throughput sequencing technologies and new
versions of metagenomics data analysis tools allows more
comprehensive studies of bacterial diversity. Gut metagenome
analysis of Synthetic Male Line broiler and CARI Nirbheek were
done for the first time and the results revealed that genetic
make-up of individual influences gut microbiome in chicken.
Beneficial bacteria like Lactobacillus, Lactococcus and Bifidobacteria were more in native chicken and these bacterial species
are reported to stimulate immunity besides growth.
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COMPARATIVE PRODUCTION PERFORMANCE OF LONG-TERM SELECTED
PURE WHITE LEGHORN STRAINS
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Summary
Two strains of White Leghorn chicken viz. IWN and
IWP maintained in the AICRP on Poultry Breeding,
Mannutycentre undergone 29 generations of intensive selection
for egg production were evaluated for production performance
from 17-64 weeks of age. A total of 1009, 1006 and 105 pullets
of IWN, IWP and IWC were evaluated. The average the ASM was
141.36 and 139.89 days in the IWN and IWP. Egg production up
to 40th week of age on hen housed basis averaged 122.74 and
121.03 eggs in IWN and IWP, respectively. Egg production up to
64 weeks of age on hen housed basis averaged 254.96 and
261.25 eggs in IWN and IWP strains, respectively.

age on hen housed basis averaged 122.74±0.36, 121.03±0.40
and 89.15±2.26 eggs in IWN, IWP and IWC respectively. The
production up to 40th week of age on hen day basis in the above
strains and control were 123.13, 124.12 and 85.99 and on
survivor basis the estimates were 123.23±0.33, 124.33±0.79
and 88.21±1.98 eggs for IWN, IWP and IWC respectively. Egg
production up to 64 weeks of age on hen housed basis averaged
254.96±1.24, 261.25±1.13 and 174.07±6.07 eggs in N, P
strains and control respectively. The egg production up to 64
weeks of age on hen day basis were 260.17, 267.90 and 184.90
for IWN, IWP & IWC and on survivor basis it is 261.57±0.83,
268.79±1.45 and 187.94±4.95 respectively.

Conclusion

Background
AICRP on Poultry Breeding, Mannuthycentre was
established in 1972 with objective of developing commercial
layer chicken of average yield of 305 eggs during 500 days of age
with 52 g of average egg weight. The two strains of White
Leghorn chicken viz. IWN and IWP maintained in the centre were
undergone 29 generations of intensive selection for egg
production. The performance of these two pure strains and a
control population were evaluated for various egg production
traits from 17-64 weeks of age and discussed here.

Methodology

The egg production performance of IWN and IWP
strains of White Leghorn chicken has been improved significantly
due to selection. The egg production up to 64 weeks of age on
hen housed basis was 254.96 and 261.25 eggs in N and P strains
respectively.
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A total of 1009, 1006 and 105 pullets of IWN, IWP and
IWC were housed in the individual laying cages after completion
of 16th week of age. The body weight of birds were recorded at
16, 40 and 64 weeks of age. The egg weight was measured at 28,
40 and 64 weeks of age. Individual egg production was recorded
from 16 to 64 weeks of age. The birds were given feed ad libitum
as per BIS (1992) and were reared under standard
managemental conditions.

Results
The average age at sexual maturity was 141.36±0.20,
139.89±0.88 and 154.59± 0.92 days in the IWN, IWP and
control. The body weight at 16th weeks of age was
1050.89±2.54, 1042.16±2.75 and 1035.10±14.40g in IWN,
IWP and IWC respectively. Corresponding values for various
other economic traits like body weight at 40 week of age were
1447.29±5.27, 1426.56±4.52 and 1374.36.±17.03g and
body weight at 64 week of age were 1498.16±5.65, 1486.10±
8.22 & 1483.74± 23.57g for egg weight of 28th weeks of age
the estimate were 47.33±0.10, 48.39±0.09 and 44.40 ±0.85g,
for egg weight at 40 weeks of age the estimates were
52.15±0.10, 52.13±0.09 and 51.01±0.47g and egg weight
estimates at 64 weeks were 53.19±0.11, 53.58±0.11 and
53.92±0.57g respectively. Egg production up to 40th week of
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HERITABILITY AND CORRELATIONS FOR EGG PRODUCTION AND OTHER
TRAITS IN LONG-TERM SELECTED POPULATION OF WHITE LEGHORN
Binoj Chacko*, C.S Suja, P. Anitha and GreeshmaGirijan
*Senior scientist, AICRP on Poultry for Eggs, Kerala Veterinary & Animal Sciences University,
Mannuthy, Thrissur, Kerala.

Summary

Results

AICRP on Poultry Breeding, Mannuthy centre was
established in 1972 with objective of developing commercial
layer chicken of average yield of 305 eggs during 500 days of age
with 52 g of average egg weight. Records for various egg
production traits of 1009 IWN and 1006 IWP birds which had
undergone 29 generations of rigorous selection for increased
egg production were utilized for the study. The genetic
parameters calculated using mixed model least-squares and
maxiumum likelihood computer program PC-2 (W.R.Harvey
1990). Heritability values for ASM, body weight at 16 and 40
weeks and egg weight at 28 and 40 weeks were moderate to
high in magnitude in both strains. The heritability estimate for
egg number up to 64 weeks for IWN and IWP was 0.056 and
0.162 respectively. The egg production up to 64 weeks of age
was negatively correlated with egg weight in both the strains.
Body weight at all the ages had positive correlation of medium to
high degrees with egg weight at different ages in both the strains.

Heritability values for body weight at 16 and 40 weeks
and egg weight at 28 and 40 weeks were moderate to high in
magnitude in both strains. The heritability for ASM, a moderately
heritable trait in general showed an estimate of moderate
magnitude 0.191 and 0.288 in IWN and IWP respectively. The
heritability estimate for egg number up to 64 weeks for IWN and
IWP was 0.056 and 0.162 respectively. High degrees of positive
correction were observed in both IWN and IWP strains among
egg weight at different ages and also among the body weight at
different ages. Age at sexual maturity (ASM) was negatively
correlated with 16th week body weight and 40th and 64th week
egg number but positively associated with egg weight at 28 and
40 week in both IWN and IWP strains. The egg production up to
64 weeks of age was negatively correlated with egg weight in
both the strains. Body weight at all the ages had positive
correlation of medium to high degrees with egg weight at
different ages in both the strains.

Background

Conclusion

AICRP on Poultry Breeding, Mannuthy centre was
established in 1972 with objective of developing commercial
layer chicken of average yield of 305 eggs during 500 days of age
with 52 g of average egg weight. The two strains of White
Leghorn chicken viz. IWN and IWP maintained in the centre were
undergone 29 generations of intensive selection for egg
production. Heritability and correlations for egg production and
other traits in S29 generation of IWN and IWP strains of White
Leghorn chicken is discussed here.

Majority of the genetic correlation between egg
production and other traits such as ASM, EW and BW were in
expected direction. The overall perusal of heritability estimates,
especially of egg number and egg weight reveals scope for
further improvement of these traits by selection in both the
strains.

References
BIS 1992. Poultry feeds- specification. Fourth revision. Bureau of
Indian standards. New Delhi. P.4

Methodology
Records for various layer traits on a total of 1009 IWN
and 1006 IWP birds which had undergone 29 generations of
rigorous selection for increased egg production were utilized.
The economically important traits studied were body weight
recorded at various age intervals viz. 16th week (BW 16), 40th
week body weight (BW 40) and 64th week (BW 64) likewise egg
weight recorded at different ages viz. 28th week (EW 28), egg
weight 40 week (EW 40) and 64th week (EW 64), age at sexual
maturity (ASM) egg production up to 40 weeks of age (EN 40)
and up to 64 weeks of age (EN 64). The birds were given feed ad
libitum as per BIS (1992) and were reared under standard
managemental conditions. The genetic parameters calculated
using mixed model least-squares and maxiumum likelihood
computer program PC-2 (W.R.Harvey 1990).
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METAGENOMIC INVESTIGATION OF THE EFFECT OF REARING SYSTEM ON THE
GUT MICROBIAL DIVERSITY OF INDIAN NATIVE CHICKEN CARI NIRBHEEK
Arun, T S*, Saxena V. K., Saxena, Sharad, Vineetha, P. G. and Tomar, S.
ICAR-Central Avian Research Institute, Izatnagar, Bareilly, UP-243122

Summary
Present study was undertaken to investigate the effect
of rearing system on the gut microbiome of Indian native chicken
CARI Nirbheek using metagenomics. Total 5 chicks (8 weeks old)
of each rearing system (intensive and extensive) were humanely
sacrificed and samples were collected aseptically from whole
intestine. Pooled samples were outsourced to M/s Genotypic for
Next generation sequencing of V3, V4 and V4-V6 hyper variable
regions of 16S r RNA through Illumina 300bp paired end
platform. Results of bioinformatics analysis using MG RAST and
Statistical analysis lead us to the conclusion that rearing system
influences gut micro-biome of chicken.

Background
The Indian poultry sector has emerged from backyard
activity. These indigenous breeds have evolved more through
natural selection, than through deliberate intervention by man.
These Desi breeds have better adaptability to diverse climatic
conditions and better disease resistance. Diverse gut
microbiome of these birds is believed to contribute to this ability.
Metagenomics helps in analyzing the whole gut microbiome of
chicken by using high throughput sequencing techniques. In this
context metagenomic analysis of the gut microbial diversity of
native chicken will help to understand whole gut microbiome and
investigate the effect of rearing system on the development of
gut microbiome.

Methodology

rearing systems. Phylum level analysis showed that Firmicutes,
Actinobacteria, Proteobacteria and Bacteroidetes were the
dominant phyla in both cases. The F/B ratio for CARI Nirbheek
under intensive system of mrearing was 24.7 whereas the ratio
was 158.7 under extensive systemt. Class level comparison
revealed that Bacilli and Clostridia were the dominant classes in
the case of intensive system but Bacilli and Actinobacteria were
dominant under extensive system. Order level comparison
showed that Lactobacillales and Clostridiales were dominant for
both systems. Family level analysis showed that Lactobacillaceae
and Ruminococcaceae were dominant in the case of intensive
system and Lactobacillaceae and Bifidobacteriaceae were
dominant for extensive system. Comparison at genus level
showed Lactobacillus, Faecalibacterium and Enterococcus were
dominant under intensive system of rearing and Lactobacillus,
Bifidobacterium and Enterococcus were dominant under
extensive system. Species level comparison revealed that
Lactobacillus sakei and Faecalibacteriumpraunitzii were the
dominant species under intensive system, whereas Lactobacillus
helveticus and Lactobacillus delbrueckii were dominant under
extensive system. The top ranking species in the case of CARI
Nirbheek reared under intensive system had the entities that are
probiotic in nature involved in growth, better feed utilization and
immunity besides some of the commensals which are normal
inhabitant of the intestine. For CARI Nirbheek under extensive
system, most of the dominant species were probiotic which are
involved in immunity and growth.
Metagenomic analysis of gut microbiome of CARI
Nirbheek under different rearing systems revealed that the
rearing system and rearing practices affect the development and
composition of intestinal microbiota of the host. Comparisons of
gut microbial diversity of CARI Nirbheek between rearing
systems revealed that the total number of reads were higher in
native chicken reared under intensive system than that under
extensive system. Statistical analysis using Chi square test (2x2
contingency) for number of reads under various taxa (phylum,
family, order and genus) revealed significant differences
between rearing systems.

CARI Nirbheek, the cross of Aseel and Dahlem red was
selected as representative of Desi chicken. Birds were reared
under intensive system of rearing following standard
management practices and feeding schedules, in experimental
broiler farm, CARI Izatnagar and under an extensive system at
the farmer's door in a village near Bareilly town. The experiment
was done during the month of December to February with
temperature ranging from 50.60 F to 66.20F and relative
humidity 71 to 98%. Juvenile body weights of birds were
recorded up to 8 weeks using a digital pan balance. Total 5 chicks
(8 weeks old) from each rearing system were humanely
sacrificed and samples were collected aseptically from the
whole intestine and pooled as per rearing system. Pooled
samples were outsourced to M/s Genotypic for Next-generation
sequencing of V3, V4 and V4-V6 hypervariable regions of 16S r
RNA through Illumina 300bp paired-end platform.
Bioinformatics analysis was performed using MG-RAST pipeline.
Statistical analysis using Pearson's chi-square (X2) test (2x2
contingency table) was applied for the number of reads under
various taxa.

High throughput sequencing technologies and new
versions of metagenomics data analysis tools allows more
comprehensive studies of bacterial diversity. Gut metagenomic
analysis of CARI Nirbheek was done for the first time and the
results revealed that the gut microbiota of CARI Nirbheek is
dominated by potential probiotic strains. Comprehensive results
of sequence based analysis revealed that rearing system and
rearing practices influence the development and composition of
intestinal microbiota of host.

Result

References

Weekly body weights of chicks under both rearing
systems were recorded and statistical analysis revealed that,
excepting 0th day weight, between management systems, all the
body weights at different ages differ significantly. Analysis of gut
microbiome of CARI Nirbheek revealed that the total number of
reads was more for Nirbheek under intensive system (347413)
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results of the sequence based analysis identified Bacteria as
major domain in the gut microbiome of Nirbheek under both
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CHARACTERIZATIONS OF ASEEL CHICKEN BREED FOR GROWTH AND
PRODUCTION PERFORMANCE IN A COMPLETE LAYING CYCLE OF 72 WEEKS
U.Rajkumar, M.V.L.N.Raju, S, Haunshi, C. Paswan and S.K.Bhanja
ICAR- Directorate of Poultry Research

Indigenous/ local native chickens play an important
role in the livelihoods of the rural and tribal people and aids in
improving the rural economy. Aseel is an important native
chicken breed, considered to be pride of India which is known for
its martial qualities, pugnacity, majestic gait and agile. The home
tract of Aseel chickens is Andhra Pradesh, however, the birds are
present in parts of Orissa, Madhya Pradesh and Rajasthan also
(Rajkumar et al., 2017). The productivity is low in Aseel chickens,
but are known for their meat quality with desirable taste and
flavor (Rajkumar et al., 2016). The breed is under threat of
extinction due to indiscriminate crossbreeding with local and
improved chicken varieties. The aim of the study is to conserve
and characterize the Aseelgermplam at ICAR-Directorate of
Poultry Research, Rajendranagar, Hyderabad.

hatchability on total egg set was 52.23 % (TES) and on fertile egg
set was 67.73 % (FES). The hatchability was low under confined
experimental conditions. The body weight at 0 day, 2, 4, 6, 8, 12
and 16 weeks was 28.93±1.07, 74.71±2.98, 143.15±8.14,
309.43±14.87, 598.69±15.41, 877.91±17.15, and
1326.52±18.57 g, respectively on pooled sex. The shank
lengths at 4, 6, 8, 12 and 16 weeks were 44.86±0.55,
60.68±0.81, 80.14±1.12, 95.38±2.33 and 112.54±2.56 mm,
respectively. The growth was slow in Aseel chickens during early
period of life, however, birds continue to grow up to 40 weeks of
age (Rajkumar et al., 2017). The growth was faster in later period
up to 40 weeks of age. The ASM was 198±8.45 days.The body
weight at 20, 40, 52, 64 and 72 weeks of was 1411±18.67,
1840±21.11, 2076±23.22, 2268±23.10 and 2300±24.47 g in
hens and 1947±23.85, 2246±25.14, 3234±28.44,
3364±31.54 and 3845±34.60 g in cocks, respectively. Cocks
were significantly heavier than the hens. Cocks were attractive,
agile with multicoloured plumage, majestic gait and up right
posture (Rajkumar et al., 2017). The egg production up to 40,
52, 64 and 72 weeks of age was 17.23±0.71, (155 birds),
30.68±1.01 (142), 47.47±1.84 (139) and 55.50±2.85 eggs
(130 birds). The prominent broodiness character was the main
reason for lower production in Aseel. The long broodiness period
was observed in hens, if they were not disturbed. The egg weight
at 40, 52, 64 and 72 weeks was 45.34±0.88, 49.03±0.92,
49.09 ±0.94 and 51.21±1.22 g, respectively.

Methodology

Conclusion

A total of 447 Aseel chicks up to 20 weeks of age and
325 adults up to 72 weeks of age were evaluated for
reproductive, growth and production traits in the present study.
The birds (Fig. 1 and 2) were maintained in deep litter
management under a backyard type of housing with a free range
facility for movement of the birds to retain the breed
characteristics at ICAR - Directorate of Poultry Research,
Hyderabad. Standard management practices were followed
during the experimental period i.e, brooding, growing and laying
stages. The birds were maintained on ad lib feeding with maize
and soya based diets during the study period. The birds were
vaccinated against Marek's disease (1st day), Newcastle disease
(ND), Lasota (7th and 30th day), infectious bursal disease (14th and
26th day), fowl pox (6th week), ND R2B (9th week) and infectious
bronchitis and ND inactivated (18th week). The body weights
were measured to 0.1g accuracy using digital balance. The data
were analyzed as per the standard methods using SPSS 12.0
package.

Aseel chickens grow slowly with distinct sexual
dimorphism. The annual egg production was 55.50±2.85 eggs,
which was low. Efforts are being made to improve the Aseel
chickens without affecting its natural characters.

Summary
Aseel chicken was evaluated for growth, reproductive
and productive performance up to 72 weeks of age. The body
weight and shank length at 6 weeks of age was 309.43±14.87 g
and 60.68±0.81 mm. The adult body weight at 40 weeks was
1840±21.11 g in hens and 2246±25.14 g in cocks. The ASM
was 198±8.45 days. The annual egg production was
55.50±2.85 eggs. Efforts are being are on to improve the Aseel
chicken without affecting its natural characters.

Poultry Breeding and Genetics
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Results
Reproductive performance indicates the mothering
ability of hens. Aseel hens are excellent sitters and mothers
under natural conditions. The fertility was 77.11percent, while
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PERFORMANCE EVALUATION OF S1 GENERATION OF NATIVE CHICKEN
BREEDS OF KERALA
Binoj Chacko, C.S Suja* and P. Anitha
Assistant Professor, AICRP on poultry for eggs, Mannuthy

Summary

Results

AICRP on Poultry Breeding, Mannuthy centre is rearing
native chicken of Kerala with an objective of conservation,
improvement, characterization and application of local native
germplasm. A total of 725 native chicken of S1 generation were
utilized for the study. Egg weight at 28, 32 and 40 weeks were
40.90, 41.60 and 41.77 g respectively. Egg production upto 40
weeks of age was 72.08 eggs. Percent mortality during 0-8, 9-16
and 17-40 weeks were 2.42%, 7.87% and 14.3% respectively.
The egg production performance of the native chicken improved
significantly in S1 generation compared to S0 generation due to
selection.

Fertility was 95.2% and 94.6% and overall hatchability
on total egg set and fertile egg set basis were 90.55% and
95.39% respectively. The average body weight during 16 and
40weeks were 991.88±7.00g and 1378.17±9.88g respectively
and age at sexual maturity was 157.46±1.19 days. Egg weight at
28, 32 and 40 weeks were 40.90±0.15g, 41.6±0.17g and
41.77±0.20g respectively. Egg production up to 40 weeks of
age was 72.08±1.06 and for survivor it was 76.67±1.03
respectively. Percent mortality during 0-8, 9-16 and 17-40
weeks were 2.42%, 7.87% and 14.3% respectively.

Background
AICRP on Poultry Breeding, Mannuthy centre is rearing
native chicken of Kerala with an objective of conservation,
improvement, characterization and application of local native
germplasm. Importance of native birds for rural economy is
immense. Though these birds are being used for rural backyard
poultry production, their genetic potential has not been fully
exploited. The genetic improvement of these birds may be made
through selection.

Conclusion
The egg production performance of the native chicken
improved significantly in S1 generation compared to S0
generation due to selection.

References
BIS 1992. Poultry feeds- specification. Fourth revision. Bureau of
Indian standards. New Delhi. P.4

Methodology
Production performance of native birds of Kerala for
S1 generation was studied during 2015-16 upto 40 weeks of
age. A total of 2520 and 3281 chicks were generated in two
hatches by setting 2759 and 3655 eggs, respectively. A total of
725 native chicken were housed in the individual laying cages
after completion of 16th week of age. The body weight of birds
were recorded at 16 and 40 weeks of age. The egg weight was
measured at 28 and 40 weeks of age. Individual egg production
was recorded from 16 to 40 weeks of age. The birds were given
feed ad libitum as per BIS (1992) and were reared under
standard managemental conditions.
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PRODUCTION PERFORMANCE OF A COLOURED 3 WAY CROSS CHICKEN
DEVELOPED AT AICRP ON POULTY FOR EGGS, MANNUTHY
Binoj Chacko*, C.S Suja, P. Anitha, and GreeshmaGirijan
Kerala veterinary and animal sciences university

Summary

birds were given feed ad libitum as per BIS (1992).

A coloured egg type cross bred chicken suitable for
backyard purpose was developed in AICRP on Poultry for Eggs,
Mannuthy, Thrissur Kerala. The cross was developed by crossing
F1 female (cross between IWN strain of White Leghorn (female)
and Native chicken (male)) with male birds of Rhode Island Red
chicken. The cross bred chicken developed had multicolour
plumage and brown egg shell colour. Egg weight during 28, 40
and 72 weeks of age were 45.06, 48.84 and 53.95 g,
respectively. The hen housed egg production number upto 40
weeks and 72 weeks of age were 88.71 and 181.85,
respectively.

Results

Key words: Three way cross, body weight, egg weight and egg
production

Background
Crossbreeding has been a major tool for the
development of present day commercial breeds of chickens and
could likewise be used to improve the rural chicken. The crossbreeding approach normally involves a two-way cross between
an improved exotic and a local breed, with the aim of combining
the better production capacity of the former with the later
adaptability to harsh environment. This system also maximizes
the expression of heterosis, or hybrid vigour, in the cross,
normally reflected in improved fitness characteristics.

The plumage colour of cross bred chicken was multicolour predominately red. Average body weight recorded at 16
and 72 weeks of age were 1162.71±15.68 g and 1771.72±9 g,
respectively. Egg weight during 28, 40 and 72 weeks of age were
45.06±0.23 g, 48.84±1.60 g and 53.95± 0.78 g, respectively.
The colour of egg shell was brown. The hen housed egg
production number upto 40 weeks and 72 weeks of age were
88.71Â±3.70 and 181.85, respectively.

Conclusion
The 3 way cross bred chicken developed was multicolour in plumage with good egg production (181.85 nos upto
72 weeks) and egg size (48.84 g at 40 weeks of age). The multi
plumage colour, brown egg and medium body weight are
favourable traits of the birds for backyard rearing.

References
BIS 1992. Poultry feeds- specification. Fourth revision. Bureau of
Indian standards. New Delhi. P.4

Methodology
A coloured egg type cross bred chicken suitable for
backyard purpose was developed in AICRP on Poultry for Eggs,
Mannuthy, Thrissur Kerala. The cross was developed by crossing
F1 female (cross between IWN strain of White Leghorn (female)
and Native chicken (male)) with male birds of Rhode Island Red
chicken. The production performances of 50 numbers birds
housed in individual cages the were evaluated in farm condition.
The birds were provided standard mangemental conditions. The
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PRODUCTIVE AND REPRODUCTIVE PERFORMANCE OF GRAMAPRIYA UNDER
ISLAND CLIMATIC CONDITION
A. Kundu and T. Sujatha*
Division of Animal Science, ICAR-Central Island Agricultural Research Institute, Port Bair

Background

Results

Rural poultry development plays a crucial role in the
upliftment of socioeconomic status of rural population. On the
other hand development of rural poultry can reduce the high
infant and mother mortality rate through restoration of
nutritional status of the rural population; but the major constraint
in rural poultry farming of Andaman Islands is Non-availability of
improved birds for backyard system. Hence the poultry seed
project was implemented in Andaman Islands with the objective
of producing and supplying the improved birds for rural poultry
farming in Andaman Islands. The Gramapriya parent stock was
evaluated under Island climatic condition.

A total of 206 female and 30 male Gramapriya
breeders (Parent stock) entered into breeding stage. The
production and reproduction performance were at standard
target with body weight of 2331 g for male and 1605 for female
at 5% egg production at 20th wk of age. A total of 6468 numbers
of hatchable eggs were produced in a period 6 month. The age at
sexual maturity (ASM) was 20 weeks with average egg weight of
36.06±14.2g and the egg weight of 50 g was reached at 33
weeks of age. The age at 5% and 50% egg production were 24
and 38 weeks respectively. The hatchability percentage was 37.5
%.

Methodology

Conclusion

A total of 402 numbers of Gramapriya chicks including
341 females and 61 males were brought on 11.11.2016 from
Project Directorate on Poultry, Hyderabad. The standard
managemental practices were followed for the parent stock. The
shed was cleaned, washed, flame gunned and fumigated with
formaldehyde solution prior to the arrival of chicks and
commencement of the experiment. The cemented brooding
area was covered with paddy husk and standard brooding
arrangement was made. All the chicks were provided with
uniform brooding facilities using 60 W incandescent bulbs. The
floor space of 675 cm2 was provided. Production and
reproduction parameters were evaluated.

Gramapriya chicks will be the suitable improved bird
for rural poultry farming in A&N Islands.
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PERFORMANCE EVALUATION OF ILM 90 (ATHULYA) EGG TYPE LAYERS IN
WAYANAD, HILL REGION OF KERALA
Senthil Murugan. S
Assistant Professor, Department of Animal Nutrition, College of Veterinary and Animal Sciences,
Pookode, Wayanad

Summary

Poultry Breeding and Genetics

The study was carried out to evaluate the feed intake,
age at first lay, egg weight and egg characteristics of ILM 90
(cross of IWN and IWP lines of layer chicken) at hill regions of
Wayanad district, Kerala. The observations collected in this study
revealed that the mean cumulative feed intake (g/bird/day)
during 0- 8 weeks of age was 1445.15±78.48 and 5105.10 ±
64.61 from 9th -20th weeks of age. The cumulative feed in take
from 1st day to 72nd week was 45.86 kg/bird. The average body
weight during laying period was 1.44 to 1.52 kg. The first egg lay
was at recorded at 133rd day of its age.

Background
In Kerala the strain is popularly known as ATHULYA and
popularized by extensive extension activities of Veterinary
University. Geographically Kerala divided in to three regions with
variations in the rainfall and humidity. The study area receiving
mean average rainfall of 2322 mm in a period of 6 months with
average temperature of 18 -29oC and humidity reaches even 95
per cent during monsoon. Hence, the study on performance of
Athulya will give awareness about the feed requirement, age at
maturity and egg yield details.

Methodology
The study was carried out at Poultry Farm, ILFC,
Veterinary College, Pookode, Wayanad. Two hundred and Ten,
athulya day old chicks were housed in deep litter as three
replicates of seventy birds each. The feed was mixed as per
nutrient recommendations of bureau of Indian standards (IS:
1374; 2007). The layer chick, grower and layer mash were fed up
to 0-8th, 9th -20th and 21st -72nd weeks of age respectively.
The daily feed intake, egg production, and mortality were
recorded. Twenty four eggs from each variety at 44th-48th week
of age were collected for the study. The egg weight was recorded
to the nearest of 0.01g by taking average weight of twelve eggs.
The length and width of egg, yolk was measured for in mm with
the help of a vernier caliper. Shape index was calculated as the
ratio of breadth to length times 100. Surface area (S) was
calculated with a formula of S = 4Â². Radius (r) was calculated as
Â¼ (length + breadth) of the egg. The height of the albumen and
yolk were measured at the top by spherometer. The height of the
albumen was measured at 3 or 4 locations and averaged. Yolk
was gently separated from the albumin; adherent albumin was
removed by rolling the yolks over a filter paper and the yolk
weight was recorded Yolk indices were estimated in percentage.
Yolk ratios were calculated taking their individual weights as the
percentage of total egg weight. Yolk diameter was estimated as
the average of yolk length and breadth. The body weight of birds
was weighed fortnightly. The feed and water were given ad lib.
The standard vaccination, deworming, lighting practices of
commercial layers were followed.

The cumulative feed intake (kg/bird) recorded during
the study period was 1.44±78.48 (up to 8th week), 5.150±
64.61 (9th to 20st week) and 39.312 (21st-72nd week). The
laying of birds started during 126nd day of its age. The recorded
mortality during first 8th weeks were during chick period was 10
per cent and during laying period it was less than 5 per cent. The
study revealed that 5 per cent, 50 per cent and 90 per cent
production were achieved during 19th week, 22nd week and
35th week. The weekly average hen day egg production of 85 per
cent was recorded as peak during 35th week and maintained up
to 48th week then reduced. The average number of eggs laid
during 72nd week of age was 270 eggs. The recorded average
egg weight during the study period was 52.71± 0.51 g. The
average body weight during laying period was 1.44 to 1.52 kg.
The external egg quality traits recorded was egg length (5.89
cm), egg width (3.90 cm), shape index (66.29 cm2) and surface
area (75.49 cm2). The internal egg quality traits as indicators as
freshness of egg quality measured was yolk weight of 19.19 g
whereas the yolk length was 44.00 mm with 46.04 per cent of
yolk index and 8.49 mm height of albumen.

Conclusion
This study concludes that egg layer strains of ILM 90
(Athulya) birds were suitable for commercial farm operations
based on the performance which were comparable to other
commercial layer birds in hilly regions of wayanad climate.

Results
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PRODUCTION PERFORMANCE OF NANDANAM CHICKEN 4 IN CAUVERY
DELTA REGION OF TAMIL NADU
T. Vasanthakumar*, R. Richard Churchil, P. Vijayakumar, R. Nithiaselvi and A.
Singaravadivelan
Assistant Professor, Instructional Livestock Farm Complex, Veterinary College and Research
Institute, Orathanadu-614 625

Summary

Results

Performance of Nandanam chicken 4 was evaluated at
Poultry unit, Instructional Livestock Farm Complex, Veterinary
College and Research Institute, Orathanadu, Thanjavur. At the
end of 72 weeks of age the average egg weight (g), percent hen
day egg production, percent hen housed egg production and
percent mortality were 49.28±0.26, 53.14, 47.19 and 14.44
respectively. The present study revealed that the total hen day
and hen housed egg production of Nandanam Chicken 4 is 193
and 172 eggs / hen / year which is far better than the production
performance of desi chicken. As Nandanam Chicken 4 is
performing well in Cauvery delta region, farmers can rear this
bird to improve their livelihood.

The production performance of Nandanam Chicken 4
was presented in Table 1. At the end of 40 weeks of age the
average egg weight(g), percent hen day egg production, percent
hen housed egg production and percent mortality were
49.28±0.26, 53.59, 50.20 and 13.33 respectively. At the end of
72 weeks of age the average egg weight (g), percent hen day egg
production, percent hen housed egg production and percent
mortality were 49.28±0.26, 53.14, 47.19 and 14.44
respectively. The total hen day and hen housed egg production
are 193 and 172 eggs / hen / year respectively.

Background
Nandanam chicken 4 is a cross bred chicken
developed by crossing Rhode Island Red and White leghorn
breeds maintained at Poultry Research Station, Tamil Nadu
Veterinary and Animal Sciences University, Chennai. It is a dual
purpose multi-colour plumage bird, lays brown shelled egg and
non-broody in nature. This bird is well received by farming
community because of more egg production capability. This
study was carried out to record production performance of
Nandanam chicken 4 in Cauvery delta region.

Methodology
Ninety pullet birds were housed in Poultry unit,
Instructional Livestock Farm Complex, Veterinary College and
Research Institute, Orathanadu, Thanjavur. The birds were
maintained in deep litter system. The data on daily egg
production, feed consumption and mortality were recorded
from 21 to 72 weeks of age. Average egg weight, percent hen
day egg production, percent hen housed egg production and
percent mortality were calculated at 28 days interval.

Conclusion
The present study revealed that the total hen day and
hen housed egg production of Nandanam Chicken 4 is 193 and
172 eggs / hen / year which is far better than the production
performance of desi chicken. As Nandanam Chicken 4 is
performing well in Cauvery delta region, farmers can rear this
bird to improve their livelihood.
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INFLUENCE OF SEX SEPARATE REARING OF BROILER CHICKEN ON THEIR
CARCASS CHARACTERISTICS
Sanghamitra Kalita*, Kula Prasad Kalita, Niranjan Kalita, Reema Saikia
Assam Agricultural University,

Summary

Poultry Breeding and Genetics

The pre-slaughter live weight did not differ
significantly (P>0.05) among the 3 treatment groups. However,
the dressed yield was significantly (P<0.05) higher in T1 (male)
followed by T0(mixed-sex) and T2 (female). The liver and giblet
(%) differs significantly (P<0.05). However, gizzard and heart did
not differ significantly (P>0.05) among the different treatment
groups. The per-cent yield of cut-up parts such as wing, back,
thigh and drumstick did not differ significantly but the percent
yield of neck and breast differs significantly among the all 3
groups. The T2 (female) group and T0(mixed-sex) showed the
highest breast and neck yield.

Background
One of the great economic problems of the broiler
production is that all broilers are not uniform at the market age as
both sexes of broilers are raised together. Compared to females,
the males grow faster, converts feed more efficiently, achieve
marketable weight earlier than females, and have less carcass fat
(Kalita and Sapcota, 2014). Uniformity in the final body weight
can be attained by growing flocks in single sex population
(Narahari and Kumararaj, 2008). Thus, the study was aimed to
evaluate the performance of broilers by raising them sex
separately after brooding the flock together till 21days of age.
Methodology
The experiment was carried out in the experimental
shed of Instructional Poultry Farm, Department of Poultry
Science, College of veterinary science, Khanapara. For this study,
210 day-old commercial broiler chicks having similar body
weight from a single hatch was procured. Sex separation was
done by observing the early appearance of comb in case of male
birds. At 22 days of age, 180 birds were randomly selected from
the flock and categorized into three treatment groups viz.,T0(60
straight-run or mixed sex i.e. 30 males and 30 females), T1(60
males) and T2 (60 females). Each group was divided into 3
replicates with 20 chicks each. The remaining birds were
discarded. All the 3 treatment groups of broilers were reared
separately and were maintained under uniform managmental
condition with ad libitum feed and water throughout the
experimental period. Four birds from each replicate (total 36
numbers of birds) were randomly selected for carcass
characteristics which included live weight, dressed weight,
dressing percentage, and relative organ weights. Processing of
the birds was carried out following standard procedure. Data
were analyzed by using standard statistical method (One-way
analysis of variance technique was used). The experiment was
conducted for 6 weeks (42 days).

Result
The various carcass quality traits namely live weight,
gizzard percent yield and heart percent yield of different
treatment groups did not differ significantly (P>0.05) and the
dressed percent yield, liver percent yield and the giblet per cent
yield was differed significantly (P<0.05). The highest live weight
observed in the T1(male) group (2428.33 ± 59.97 g) followed by

T0 (mixed) (2265.83 ± 101.29 g) and T2 (female) (2186.25
±56.93 g) group. The highest gizzard yield under 3 experimental
groups was found in T2 (female) group (1.00 ± 0.04) which was
followed by T1(male) (0.98 ±0.04) and T0 (mixed sex) group
(0.97 ±0.04) of treatment. The heart yield was found highest in
T1(male) group (0.44 ±0.01) compared to T0 (mixed sex)
(0.39±0.02) and T2 (female) group (0.38 ±0.02) respectively.
The dressed per cent yield showed significant differences
(P<0.05) among the all 3 treatment groups. It was significantly
higher in T1(male) group (71.560.01) compared to T0(mixedsex) (70.22±0.05) and T2(female) group (69.31±0.07). The
liver percent was also found significantly different in T0(mixedsex) group from the other 2 groups. The highest liver per cent
yield was observed in T1(male) group (1.740.13) followed by T2
(female) 1.66) and T0(mixed sex) group (1.330.03). Significantly
higher value of giblet was observed in T1(male) group (3.17
±0.14) compared to T2(female) (3.06 ±0.07) group and
T0(mixed-sex) (2.70 ±0.05) group. Among the all cut up parts,
the neck and breast percent yield showed the significant
differences (P<0.05). The highest neck percent yield was
observed in T0 (mixed sex) group (5.43 ±0.24) compared to
T1(male) group (4.82 ±0.10) and T2 (female) group (4.54
±0.12). The breast percent yield recorded non-significant
difference in between T0(mixed-sex) group and T2 (female)
group, while T1(male) group found to be significantly different
(P<0.05) from the other 2 groups. Highest breast percent yield
was observed in T2(female) group (36.03 ±0.68) compared to
T0(mixed-sex) (36.02 ±0.58) and T1(male) group (33.75
±0.79). In case of wing yield (%) numerically higher value was
observed in T2 (female) group (10.68 ± 0.40) followed by T1
(male) (10.62 ±0.40) and T0 (mixed-sex) group (10.12±0.32)
respectively. However, higher numerical valueof back yield (%)
was observed in T1 (male) group (19.19 ±0.27) followed by T2
(female) group (18.62 ±0.60) and T0 (mixed-sex) group
(18.28±0.46). In case of thigh yield (%), numerically higher value
was observed in T1group (14.42 ±0.43) than the other 2 groups
i.e. T0(mixed-sex) (14.19 ±0.37) and T2┬á(female) group
(13.65 ±0.40) respectively. Numerically higher value of
drumstick was also seen in T0 (mixed-sex) (12.70 ±0.05)
compared to the other 2 groups i.e. T1 (male) (12.44 ±0.18) and
T2 (female) group (11.75 ±0.12) respectively.

Conclusion
Now a day specialized market requirement is needed
almost everywhere. The female can be reared, dressed and sold
as whole chicken; whereas male carcasses can be exclusively
used for deboning and various cut up parts with heavier carcass
weight and high meat yield in the choice cut. Sex separate rearing
gives the possibility of better market value for the broilers at the
time of marketing duo to flock uniformity. The processing units
and the wholesalers prefer to buy uniform flock.
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IN VITRO SUPPRESSION OF CHICKEN MYOSTATIN TRANSCRIPTION AND
TRANSLATION IN POST HATCHED BROILER CHICKEN PECTORAL MUSCLES
CELLS BY RNA INTERFERENCE
I. J. Reddy*1, Ashish Mishra2, Sukanta Mondal1, V. B. Awachat3 and R. K. Gorti4
Principal Scientist,2Senior Scientist, Animal Physiology Division, 3Technical Officer, ELU, 4Senior
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Summary

Conclusion

Designed chicken myostatin siRNA and conducted
suppression of myostatin in primary cultured pectoral muscle
cells of broiler chicken. Transcription and translation of MSTN
was suppressed.

To i d e n t i f y t h e r o l e o f M S T N d u r i n g l a t e
embryogenesis, stable and chronic suppression of MSTN gene
expression in vivo is required using a siRNA expression vector.

Myostatin is a secreted growth differentiation factor
that is a member of the TGF beta protein family. Myostatin is
produced primarily in skeletal muscle cells, circulates in the
blood and acts on muscle tissue inhibits muscle differentiation
and growth in the process known as myogenesis. Animals
lacking myostatin or animals treated with substances that block
the activity of myostatin have significantly larger muscles. This
could be of economic benefit to the industry. The objective of
this was to suppress myostatin transcription and translation in
pectoral muscle cells of broiler chicken.
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Methodology
ch MSTN siRNA was designed based on RNAi software
tools and conducted suppression of MSTN in primary cultured
chicken muscle cells.

Results
Approximately 46% reduction in chMSTN mRNA was
observed following siRNA transfection of primary cultured
pectoral muscle cells twenty four hours after the introduction of
chMSTNsiRNA. Moreover, the protein content of chMSTN was
clearly suppressed in ch MSTN siRNA transfected cells than the
control cells. Conversely a level of chicken myogenin and myoD
mRNA were not significantly different between treated and nontreated cells. These results may suggest that the siRNA designed
in this study suppresses chMSTN gene expression specifically,
and that the level myogenin and myoD mRNA expression are not
associated with MSTN in pectoral muscle cells.
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EFFECT OF SUPPLEMENTATIONS AND STORAGE TIMES ON
SPERMATOZOA CHROMATIN DAMAGE AND ACROSOME REACTION IN
CHICKEN
R. K. Mahapatra*, M. Shanmugam, S. K. Bhanja, M. Niranjan, S. P. Yadav and N.
Anand Laxmi
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Summary
The percent Acrosome Reaction was observed in
control and semen supplemented with Vit. C, Vit. E and CaCl2
groups. There was a decreasing trend observed as the
concentration of Vit. C increased from 10 mg to 50 mg per 100
ml of diluent BPSE. The same trend was also observed as the
storage times started increasing. In Vit. E treated group also the
same trend was observed as that of Vit. C treated groups. The
results further showed that 100 µM concentration of Vit. E with
diluents BPSE showed higher percentage (86.0±0.91) of
Acrosome reaction as compared to other concentrations of Vit. E
at all the storage times of semen. In all the control as well as
treated groups, at 24 hrs. of storage of semen, the Acrosome
reaction was found to be lowest.

Background
Effect of supplementations and storage times on
spermatozoa chromatin damage and acrosome reaction in
chicken depends on oxidative stress which is defined as an
overproduction of free radicals or a diminution in antioxidant
defense mechanisms which determines cellular damage with
functional alterations of the involved tissue. As the time passes
there is more damage to spermatozoa chromatin and Acrosome
reaction leading to low percentage of fertility and hatchability.
The conventional approach has been used without the
knowledge that fowl sperm motility depends upon
mitochondrial Ca2+ cycling (Froman and Feltmann, 2005) and that
overloading mitochondria with Ca2+ leads to the formation of the
mitochondrial transition pore and thereby the affected cell's
demise. Certain extenders having antioxidant activity can be
used for counteracting the deleterious effects of lipid
peroxidation that naturally occurred during in vitro storage of
roosters' semen.

tendency of increase in chromatin damage was observed when
we move from 0hr. storage of spermatozoa to 24hrs. of storage.
In CaCl2 supplemented group the chromatin damage was
70.0±0.83 at 0hr. storage time at 10mM concentration and as
the storage time increased the percent spermatozoa chromatin
damage was also started increasing. The same trend was
observed in all the CaCl2 supplemented groups. Similarly, in all
other supplemented groups the % damage was directly
proportional to the storage timings. The percent AR showed a
decreasing trend as the concentration of Vit. C increased from 10
mg to 50 mg per 100 ml of diluent BPSE. The same trend was
also observed as the storage times started increasing. There was
an inverse relationship existed between different concentrations
of Vit. C and also the storage timings. Out of all the
concentrations of Vit.C, 10 mg per 100 ml of diluent BPSE
concentration showed better percentage (85.0±0.96) of
Acrosome reaction as compared to other concentrations. In Vit.
E treated group also the same trend was observed as that of Vit.
C treated groups. In this group there was a decreasing trend as
we moved higher concentrations of Vit. E. The results further
showed that 100 µM concentration of Vit. E with diluents BPSE
showed higher percentage (86.0±0.91) of AR as compared to
other concentrations of Vit. E at all the storage times of semen.
Supplement CaCl2 has resulted in significant increase in percent
motility as compared to the control group at 4mM concentration
and the percent AR is very much comparable with that of the
control group.

Conclusion
It can be concluded that as the storage time increases
SCD increases and AR decreases and both the parameters
showed better results when semen is supplemented with Vit. C
and Vit.E.

Reference

Methodology
Adult roosters of PD-1 were taken for semen
collection. Collected semen was pooled and analysed for
Spermatozoa Chromatin Damage (SCD) and Acrosome Reaction
(AR). Three supplementations (Vit.C, Vit.E and CaCl2) were used
at three different concentrations each with the diluent BPSE. The
collected semen was stored for 0 hr., 6 hrs. and 24 hrs.

Froman D. P., Kirby J. D. (2005). Sperm mobility: Phenotype in
roosters (Gallus domesticus) determined by mitochondrial
function. Biol. Reprod. 72:562–567.

Results
The percent SCD was observed to be less and ranged
between 65.8±0.85 to 68.0±0.84 in control group. There was
an increasing trend in the % damage as the storage time
increased from 0hr. to 24 hrs. Same was the trend observed in
Vit. E group at 0hr. storage in control group however, no specific
trend was seen in CaCl2 group. In all the supplemented groups a
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MEMBRANE PROTEINS IN CHICKEN
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Summary
Expression of membrane proteins was observed at
different duration of semen storage with BPSE and different
concentrations of Vit.E supplementation. At 0hr. storage of
semen showed that protein of the size 135 KDa was expressed in
all the VitE concentrations groups along with the control group.
In Calcium chloridesupplementation group there was expression
of low molecular weight protein. Further, it was observed that as
compared to other supplement groups like Vit. C, Vit. E and KCl at
all the times of storage and at different concentrations of
different supplements, the size of the membrane proteins was
very less. There was no correlation observed between the KCl
supplementation groups with that of semen parameters like
percent motility, MTT, and percent live spermatozoa on which
fertility depends.

Background
The present study was undertaken to compare the
proteins expressed under different supplementations and
storage times of chicken spermatozoa. In different
treatment/control groups, the gene expression and for that
matter level of polypeptide synthesis varies. The study helped in
identifying the presence or absence of polypeptides/ level of
polypeptides in different treatment groups at different time
intervals of storage of semen samples may have association with
fertility and hatchability. The study may lead to identification of
molecular markers.

Methodology
Semen was collected from PD1 roosters, pooled and
analyzed for sperm membrane proteins. Four supplementations
were tried at three different concentrations with the diluent
BPSE. The collected semen was stored for 0 hr., 6 hrs. and 24
hrs.Semen samples (diluted with Vit. C, Vit. E and CaCl2 at three
different time intervals i.e. at 0hr, 6hrs. and at 24hrs of storage)
for SDS-PAGE were prepared as per standard protocol. Samples
were subjected to SDS-PAGE (4% stocking gel and 15%
separating gel) in a vertical electrophoresis chamber. Protein
ladder (HIMedia) having a molecular weight of 10 to 245 KDa
was used as marker. The separated bands on the gel were
visualized and were classified into major, moderate and minor
bands depending on their thickness.

Results
The results at 0hr. storage of semen with Vit.C
supplementation showed that protein of the size 100 KDa was
expressed in all the treatment groups (10mg, 20mg and 30mg)
along with the control group. At 6 hrs. storage of semen as low as
30 KDa sized protein was expressed as compared to 24 hrs. of

storage where high molecular weight 240, 180, 110, 135 and
100 KDa proteins were expressed. InVit.E supplemented group,
the results at 0hr. storage of semen showed that protein of the
size 135 KDa was expressed in all the concentration groups
along with the control group. But at 6 hrs. of storage, high
molecular weight proteins (245 KDa and 180 KDa) were
expressed as compared to 0 hr. of storage of semen however,
the number of proteins were almost the same and ranged
between 65 KDa to 120 KDa. Except control group, where 120
KDa and 70 KDa proteins were expressed but in all other
concentrations (100µM, 200µM and 300µM) of Vit. E treated
groups, 65 KDa proteins were expressed. At 0 hr. and 6 hrs. of
storage of semen, 180 KDa sized protein was conspicuously
expressed. In Calcium chloridesupplementation group the
results showed that in all the treated and control groups there
was expression of low molecular weight proteins ranged
between 50 KDa to 85 KDa. Further, it was observed that as
compared to other supplement groups like Vit. C, Vit. E and KCl at
all the times of storage and at different concentrations of
different supplements, the size of the membrane proteins was
very less. Expression of membrane proteins was observed at
different duration of semen storage with BPSE and different
concentrations of CaCl2 supplementation. The results showed
that in all the treated and control groups there was low molecular
weight proteins were expressed. However, the size of the
proteins ranged between 50 KDa to 85 KDa. Further, it was
observed that as compared to other supplement groups like Vit.
C, Vit. E and KCl at all the times of storage and at different
concentrations of different supplements, the size of the
membrane proteins was very less. There was a significant higher
percentage of fertility was observed with Vit. E supplementation
at a concentration of µM per 100 ml of BPSE but there could not
be any correlation worked out between the size of the proteins
and the fertility rate. In CaCl2 treated group, the percent motility
was significantly higher at 4 mM per 100 ml of BPSE diluents the
% motility also didn't show any correlation with that of the
number or the size of the membrane proteins which were
expressed.

Conclusion
In CaCl2 treated group, the results showed that
membrane protein of 130 KDa size was expressed in all the
concentrations at 6 hrs. storage of semen but at 0hr. storage of
semen 130 KDa protein was expressed only in control group. In
rest of the treatment groups low sized proteins were expressed.
The maximum number of membrane proteins expressed (12
nos.) when the storage time of semen was 0 hr.
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EVALUATION OF PRODUCTION PERFORMANCE UP TO 52 WEEKS OF
AGE IN PD-2 LINE (VANARAJA FEMALE LINE)
M. Niranjan* and U. Rajkumar1
ICAR Research Complex for NEH Region UMIAM-793103, Meghalaya,
1
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Summary
PD-2 (Vanaraja female line) was evaluated for
production performance during S-13 generation utilizing the
data on 402 hens. The least squares mean for age at sexual
maturity was 161.59±0.03 days. The egg weight at 52 weeks of
age was 52.043±0.007g. The egg production up to 40 and 52
weeks of age was 86.79±.002and 123.71±0.06eggs. The
annual egg production was 201.16±029 eggs in PD-2 line. The
phenotypic response for 52 week egg production was 3.68 eggs
per generation over last five generations. Selection for part
period egg production to 52 weeks has resulted in improvement
of egg production.

Background
Rural poultry production became popular especially in
rural and tribal areas of the country. It provides supplementary
income and helps in alleviating protein hunger in rural and tribal
areas. ICAR-Directorate of Poultry Research developed popular
rural varieties like Vanaraja, Gramapriya and Srinidhi. Among
these varieties Vanaraja is the most popular variety in the
country. The parent lines of vanaraja are being improved
continuously in order to improve the performance of Vanaraja in
the field conditions. In the present study, PD-2 line was
evaluated for production traits and short term response.

161.59±0.03 days. The egg weight at 24, 28, 32, 40 and 52
weeks of age were 41.35±0.006, 46.58±0.005, 49.08±0.006,
52.68±0.006 and 52.043±0.007g, respectively. The egg
production up to 40 and 52 weeks of age was 86.79±.002and
123.71±0.06eggs. The egg mass upto 52 weeks of age was
6437.15±3.55g. The annual egg production was 201.16±0.29
eggs in PD-2 line. The heritability estimates for egg production
was low which ranged from 0.09 to 0.12. The phenotypic
response for 52 week egg production was 3.68 eggs per
generation over last five generations.

Conclusion
The annual egg production (201.16±0.29 eggs) in PD2 line was reasonably good with 9-12 % heritability and fair egg
weights. The selection for part period egg production to 52
weeks of age has resulted in improvement of egg production in
PD-2 line.
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Methodology
PD-2 was evaluated for production performance
during S-13 generation at ICAR- Directorate of Poultry Research,
Hyderabad. PD-2 line was developed from a mediocre synthetic
coloured broiler line and being utilized as a female line for
production of Vanaraja, a dual purpose chicken variety. The
criterion of selection was part period egg production upto 52
week of age in PD-2 line based on Osborn index over last five
generations. A total of 402 hens produced from 50 sires and 250
dams in pedigreed mating were utilized for studying the
production traits. The pedigreed data were analyzed using least
squares technique (Harvey 1990) and the hatch corrected data
were utilized for estimating the heritability estimates by variance
component analysis (King and Henderson 1954).

Results
The least squares means for body weight at 20, 40, 64
and 72 weeks of agewas1802.12±0.29, 2455.28±0.39,
2715.29±0.48 and 2985.23±04.10 g in females, respectively.
The 20 week body weight was within the admissible range
(1800-2000g) to maintain the target body weight during the
laying period. The corresponding body weights for males were
2338.31±034, 3104±038, 3518.81±0.41 and
3945.12±0.49g, respectively. The age at sexual maturity was
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POLYMORPHISM IN THE UPSTREAM REGION OF ACTIVIN A RECEPTOR, TYPE
IIB IN ASEEL CHICKEN
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Summary

Results

The present investigation was conducted to ascertain
the nucleotide variability in the 5'-upstream regulatory region of
ACVR2B and its association with body weight at different ages in
Aseel chicken. The two hundred and ninety one base pair region
located 5'-upstream of ACVR2B was found to be monomorphic
in Aseel population involved in our study.

Polymerase chain reaction single-strand conformation
polymorphism (PCR-SSCP) analysis of the regulatory region
revealed two novel mutations (T68A and C172T) in the 5'untranslated region of ACVR2B. However, both the mutations
observed were common to all the birds involved in the current
study, indicating that 5'-upstream regulatory region of ACVR2B
gene was monomorphic in Aseel.

Background
Activin A receptor, type IIB (ACVR2B) is a
transmembrane serine-threonine kinase receptor that is
encoded by the ACVR2B gene, which plays a crucial role during
muscle development in chicken (Lee et al., 2005). Since the 5'
flanking region (region of DNA that is adjacent to the 5' end of the
gene) plays important role in the regulation of expression of gene
and polymorphisms in this region can lead to changes in the
regulation of transcription of gene, this region was chosen for the
present study.

Conclusion
Being monomorphic, no relationship was found with
growth traits in Aseel. Absence of polymorphism in the
regulatory region suggests that the regulation pattern of ACVR2B
gene might be consistent with all birds in this region.

Methodology
The PCR amplified product (291bp) from upstream
region was employed for single stranded conformation
polymorphism (SSCP) technique following the standard
procedure (Gasser et al., 2006) to unravel the nucleotide
variability in the 5'- upstream region of the ACVR2B gene in Aseel
chicken.
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EFFECT OF VARIOUS DILUTION RATES ON FERTILIZING ABILITY OF CHICKEN
SPERMATOZOA USING CARI DILUENT
Mohan J.*, Sharma S. K., Kolluri G., Gopi M., Tyagi J. S. and Singh R.P.
Avian Physiology and Reproduction Division, Central Avian Research Institute, Izatnagar-243122.

Summary

Results

Effect of various dilution (1:1, 1:2, 1:3, 1:4, and 1:5)
rates on fertilizing ability of chicken spermatozoa using CARI
poultry semen diluent was investigated. Fertility was examined at
24 hr of semen storage. Superior fertility was noticed by dilution
rate 1:2 whereas inferior fertility by dilution rate 1:5 in stored
semen.

Superior fertility (91.07±1.91%) was expressed by
dilution rate 1:2 whereas inferior fertility (49.40±2.54%) by
dilution rate 1:5. However, no significant difference was found in
fertility between 1:1 and 1:3 dilution rates during the fertile
period 1-5 days. During the entire fertile period (1-10 days)
dilution rate 1: 2 expresses high fertility (78.25±2.89%) than
others. In another study using the same glass tube and dilution
rate (1:2) fertility was examined after 48 hr of storage (8ºC) of
chicken (WLH) semen. Nearly 85-88% fertility was reported.

Poultry Breeding and Genetics

Background
It is difficult to handle the very small volume of semen
collected from the birds because of its viscous nature as it
containing 3-8 and 8-14 billion sperm/ml in chicken and turkey,
respectively (Lake and Stewart 1978). However, diluents make it
possible to handle it properly and thereby enabling the use of
semen over many more hens (Mian et al., 1990). This needs the
proper identification of dilution rate using the specific semen
diluent. Therefore, attempts have made to select the best
dilution rate for chicken semen using CARI semen diluent.

Methodology
In order to find out the best dilution rate chicken
semen was diluted in CARI poultry semen diluent and examined
the fertility after 24 hr. Thirty healthy adult males and ninety
healthy adult females from the same hatch of white leg horn
(WLH) chicken were taken randomly and maintained in
individual cages under uniform husbandry conditions. Good
quality of semen samples were collected from chickens by
massage method. Subsequently, pooled semen was taken in 5
glass tubes of 5 ml capacity round bottom (length=7cm,
diameter =1cm). All the tubes containing constant semen
volume ( 3ml) diluted with CARI diluent at a rate of 1:1, 1:2, 1:3,
1:4, and 1:5. Immediately after dilution, the sperm
concentration was examined in each tube with the help of
haemocytometer. All the tubes were kept at 8ºC for 24 hr before
insemination to the hens. Artificial Insemination (A.I.) was
carried out by intravaginal insemination by using A.I. gun (IMV,
France) in 5 different groups containing 18 hens in each. Next day
of A.I. was skipped and subsequently fertile eggs were collected
from 1-10 days.

Conclusion
From this study it was concluded that chicken semen
can be stored (8ºC) in 5ml glass tube with a dilution rate of 1:2 in
order to achieve a high fertility upto 48 hr of storage using CARI
poultry semen diluent.

References
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INFLUENCE OF AGE OF THE PARENT ON FERTILITY AND HATCHABILITY
PERFORMANCE OF ASEEL CHICKEN
K. Premavalli*, G. Rajmanohar, S. Ezhilvalavan, A. V. Omprakash and M. Babu
Poultry Research Station, TamilNadu Veterinary and Animal Sciences University, Chennai-51

Summary

Results

Fertility and hatchability performance was assessed on
24217 aseel eggs collected from 29 to 72 weeks of age
consisting of 44 periods of age at four weeks interval. Significant
(P<0.01) increasing trend in per cent fertility was noticed from
29 to 56 weeks of age and decline gradually thereafter to reach
the lowest level between 69-72 weeks of age. Per cent fertile
hatchability was found to be decreasing from 29 to 48 weeks of
age and followed by gradual increase 53 weeks of age thereafter
until 69-72 weeks of age with a peak at 49-52 weeks of age. No
significant difference was observed on the per cent total
hatchability between different periods of age. Highly Significant
(P<0.01) differences were also observed on per cent total
embryonic mortality between different periods of age. Per cent
embryonic mortality was found to be less from 49 to 72 weeks of
age than the initial periods of age. It can be concluded that the
significantly higher per cent fertile hatchability and lesser per
cent total embryonic mortality was observed from 49-52 to 6972 weeks of age in Aseel.

The overall mean per cent fertility, total hatchability,
fertile hatchability and total embryonic mortality for Aseel
chicken were 81.27±0.35, 64.93±0.44, 79.98±0.47 and
20.02±0.47 respectively. Significant (P<0.01) increasing trend
in per cent fertility was noticed from 29 to 56 weeks of age and
decline gradually thereafter to reach the lowest level between
69-72 weeks of age. Per cent fertile hatchability was found to be
decreasing from 29 to 48 weeks of age and followed by gradual
increase from 53 weeks of age thereafter until 69-72 weeks of
age with a peak at 49-52 weeks of age. No significant difference
was observed on the per cent total hatchability between different
periods of age. Highly Significant (P<0.01) differences were also
observed on per cent total embryonic mortality between
different periods of age. Per cent embryonic mortality was found
to be less from 49 to 72 weeks of age than the initial periods of
age.Fertility and hatchability performance of Aseel chicken as
influenced by parental age.

Keywords: Aseel, fertility, hatchability, age

Background
In India, Native chicken (Aseel) are being reared in
many states mainly for egg, meat and fighting purpose and there
is great demand for Aseel birds in Tamil Nadu. The production of
day-old chicks is influenced by the fertility and hatchability of the
eggs. Flock age affects egg size, hatchability and chick size. The
fertility and hatchability performance is well documented in
commercial layer chicken (Cavero et al., 2011) whereas similar
information is scanty in Aseel. Hence this study was designed to
find out the influence of age of the parent on fertility and
hatchability performance of Aseel chicken.

Conclusions
Significant (P<0.01) increase in per cent fertility was
noticed from 29 to 56 weeks of age. Per cent fertile hatchability
was in peak at 49-52 weeks of age. It can be concluded that the
significantly higher per cent fertile hatchability and lesser per
cent total embryonic mortality was observed from 49-52 to 6972 weeks of age in Aseel.

References
Cavero D., Schmutz, M., Icken, W. and Preisinger R. (2011)
Improving hatchability in white egg layer strains through
breeding. Lohmann Information 46(1):44-54.
Snedecor,G.W., and Cochran, W.G. (1994) Stastistical methods. 9th
Edition. IowaState University Press, Ames, Iowa.

Methodology
Aseel breeder birds were maintained at the mating
ratio of (1; 8) and reared under deep litter system with standard
managemental condition throughout the experiment. Birds were
fed with Native chicken brooder, grower and breeder ration
(22.30, 18.41 & 18.35% Crude protein, 2701, 2630 & 2709 kcal
Metabolizable Energy, 1.19, 1.15 & 3.10% Calcium and 0.41,
0.52 & 0.57% Available phosphorus) adlibitum and had free
access to wholesome water throughout the experimental
period. The eggs were collected every morning, graded,
fumigated, stored for 7 days and then incubated. Fertility and
hatchability performance was assessed on 24217 aseel eggs
collected from 29 to 72 weeks of age consisting of 44 periods of
age at four weeks interval. The data were analysed as per
Snedecor and Cochran (1994).
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PRODUCTION AND REPRODUCTION PERFORMANCE OF TWO STRAINS OF
COLOURED BROILERS
N. Karthikeyan*, K. Sangilimadan1, K. Premavalli2, C. Pandian, B. Vasanthi and A.V.
Omprakash
Poultry Research Station Madhavaram Milk Colony, Chennai - 600 051, 1Department of Livestock
Production and Management, Veterinary College and Research Institute, Tirunelveli (TN) - 627
358,2Department of Poultry Science, MVC, Chennai - 600 007
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Summary
A biological trial of forty weeks duration was
conducted to study the production and reproduction
performance of two coloured broiler strains, namely Nandanam
broiler 2 and Nandanam broiler 3, in the Poultry Research
Station, TANUVAS, Chennai. The birds were maintained in the
deep litter system of management from day one to 40 weeks.
The production and reproduction performance showed that
there was a significant difference in eighth week body weight,
cumulative feed intake, feed efficiency, livability, age and weight
at sexual maturity, egg production, egg weight and hatchability
between the two strains.

Background
It was planned to evolve a new broiler strain with
coloured plumage for backyard rearing and thereby improving
the productivity, socio-economic and nutritional security of the
rural poor. The commercial broilers with white feathers became
prey for predators in backyard system of rearing. So the demand
exists mainly for the birds with coloured plumage which can lay
brown shelled eggs. To fulfill, a synthetic strain (Nandanam
Broiler 2) was developed during year 1991 to 1997. Due to high
level of inbreeding over the generations, B2 started exhibiting
low performance traits with high intensity of black plumage. To
overcome this, development of another improved strain
(Nandanam Broiler 3) was initiated from 2008 with the
introduction another commercial genetic pool. During the
seventh generation (F7) of B3, the performance was compared
with B2 which was still maintained in the research station.

under the backyard system. These two strains were maintained
in the deep litter system of management from day one to 40
weeks. All the production and reproduction parameters were
monitored during the period.

Result
Nandanam broiler 3 was having a mean eighth week
body weight of 1274±9.38 g which is significantly (P<0.05)
higher than the Nandanam broiler 2 (1108.16±6.52 g) during
the corresponding period. There was a significant difference in
the feed efficiency during the same period between the strains
with the better value of 2.521±0.042 in B3 when compared to
B2 (2.740±0.048). Livability during the same period (0-8 weeks)
was 95.43 per cent in case of B3 when compared to B2 (90.54).
The age at sexual maturity for the B3 was 133.19±0.20 days
which had an advance of 12.66 days when compared to B2
(145.85±0.13). Same better trend of weight at sexual maturity
was noticed in B3 with a value of 2635±10 g which was
significantly (P<0.05) higher than B2 (2319±16 g). Part time egg
production calculated from 25 weeks to 40 weeks of age
revealed a significantly higher egg production in the Nandanam
B3 with a value of 46.62 per cent HDEP and 46.27 per cent
HHEP, when compared to Nandanam B2 which stood at 42.70
and 41.25 per cent, respectively. Egg weight, which was
measured at 42 weeks of age, showed a significant difference
between the strains with the value of 52.92 g and 60.32 g in B2
and B3, respectively. Hatchability on total egg set and fertile egg
set was 65.80 and 84.17 per cent in case of B2 and the same was
68.10 and 83.41 percent in B3.

Conclusion

Methodology
Nandanam Broiler 2 (B2) was developed by crossing
two coloured varieties in the base population, namely Indian
Cornish 3 and Indian Rock 3. The F1 female was again crossed
with Samrat (commercial male breeder strain) during year 1991.
The improved new strain Nandanam Broiler 3 (B3) was
developed through introgression of commercial genetic pool
through VenCobb breeder male (Venkateswara Hatcheries, Pune)
into the already existing Nandanam Broiler 2 female parent by
means of artificial insemination during the year 2008. The F1
offspring was pooled and bred through inter sex mating. This
synthetic strain was developed through sustained selection and
breeding for seven generations. So the developed strain is
complemented with the positive characters from both the
strains (B2 and VenCobb) such as multi coloured feather pattern,
brown shelled eggs, meat primed with all sensory attributes,
better body weight and improved FCR and good survivability

It was concluded that all the performance traits
studied viz. eighth week body weight, feed efficiency, livability,
age and weight at sexual maturity, egg production, egg weight
and hatchability was better in Nandanam Broiler 3 when
compared to Nandanam Broiler 2.
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IMPORTANT OF POULTRY EDUCATION IN VETERINARY SCIENCES: OVERVIEW
M. Monika, Suchismitha Pradhan, Jyotirmoy Sahaira, Mukesh T. Nampalle
PG scholars, ICAR-Central Avian Research Institute, Izatnagar,Bareilley, U.P.

undertaking research in different sub- disciplines of PSC at State

Summary
Over the past few decades, Poultry Science education

Agricultural/ Veterinary Universities (SAUs/SVUs). A network of

has been playing a vital role in rural economy, employment

17 poultry science departments under different SAU/SVU has

generation, poverty alleviations and prevention of malnutrition in

developed adequate facilities for undertaking undergraduate

India. Poultry sector growth is also driven by rising incomes and a

(UG) and PG education and research on various aspects of

rapidly expanding middle class, together with the emergence of

poultry science. They are responsible for catering the

vertically integrated poultry producers that have reduced

educational, research and technical needs of the universities and

consumer prices by lowering production and marketing costs.

companies of our country. But the veterinary council of India

But important to poultry education is diminishing in new VCI

(VCI) revised the whole structure of veterinary courses and

syllabus so that other degree courses have been emerging out

consequently merged Poultry Science courses with genetics,

creating poultry courses as value less. This is the review on the

nutrition, livestock production and management and livestock

poultry education and the current scenario of poultry education

products technology courses in 1993. Thereafter the PG
programs in Poultry Science also gets diluted with other

in India.

disciplines. In revised VCI syllabus 2016 only 2 credit hours has

Background

been allotted to Poultry Science with continuing injustice to

Indian poultry sector represents various

species poultry and their department but, former VCI syllabus

diversifications with conventional backyard poultry rearing to

has four credit hours in Poultry Science. This has created a

highly mechanized intensive poultry rearing with an advanced

vacuum in Poultry Science education.

technology and is characterized by a mix of small (low input-low
output), medium (medium input-medium output) and large

Result

(high input-high output) farms. With a growth rate of 10-15 per

Over the years, low undergraduate poultry credits and

cent as against 1.5-2.5 per cent for agricultural crops, this sector

outturn of fewer diploma holders, poultry certificate holders,

is posting an annual turnover of 10,000 million dollars and

post graduates/ doctorates against the poultry sector's high

satisfying the hungers of 20 million people through employment.

annual growth rate has been a major constraint for all

Around 4 lakh farmers are engaged in poultry farming activities

stakeholders. Realizing the need of quality manpower for poultry

with 85 per cent of them having less than 2 ha of land or the

industry, some veterinary universities having a separate

landless. Urban demand still accounts for 80 per cent of

department of Poultry Science B.Sc., Poultry Science in Kerala, B.

domestic consumption. It strives to contribute about 11.7 per

Tech., poultry in Hosur, distance learning education in poultry

cent of the livestock and 0.77 per cent of total Gross Domestic

science TANUVAS, IGNOU, YCMOU, correspondence and PG

Product (GDP) in the country and also India is the third largest

courses on various aspect of poultry production to meet the

egg producing country in world, with an estimated egg (in shell)

manpower need of the poultry industry. Further reinstatement of

production of 82.93 billion numbers (DAHDF, 2017) from 227

the separate Department status for poultry science has been

million layers. Per capita availability and consumption is

recommended in several reports.

maintaining at 66 and 63 eggs respectively. Egg production in

Conclusion

India is growing at a compounded annual growth rate (CAGR) of
over 8per cent. Average yield rate for egg (eggs/year) under
current managemental conditions in India for desi fowls: 128.21,
Improved fowls: 267.98, Desi ducks: 147.33; Improved ducks:
191.24 (DAHDF, 2017).

The success of the Indian poultry sector is widely
credited for its scientific approach in terms of gene pool, flock –
management, nutrition, product- processing, packaging, health
care, high- tech poultry equipments etc., It is beyond doubt that
an accelerating growth of poultry sector is needed to mitigate
the protein hunger of burgeoning human population of our

Methodology
Over the years, ICAR, New Delhi has been playing a

country in the coming decades. To meet the Indian Poultry

vital role through Directorate on Poultry Research (DPR)

challenges, we require adequately trained human resource both

Hyderabad, All India Coordinated Research Projects (AICRP) on

in quality and quantity to manage and execute various

Poultry Breeding (PB), Poultry Nutrition (PN), and Poultry

commercial and poultry activities along with rural poultry

Housing and Management (PHM), ICAR Cess fund projects and

production schemes and need based research programs in

National Agricultural Technology Projects (NATP). The ICAR has

diversified poultry production including native fowls.

also been providing necessary financial and technical support for
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EFFECT OF INTEGRATION AND BACKYARD FARMING ON SOCIO-ECONOMIC
STATUS OF FARMERS AND TO STUDY THE CONSTRAINTS OF POULTRY FARMING
Abhale Manoj Bhimraj1, Dukare Sagar Popat2*, A. Serma Saravana Pandian3, Asha rajni4
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Poultry Education and Policies

Summary
Study was conducted to analyze effect of contract
farming and non-contract farming on socio-economic status of
people. Work was conducted with the help of questioner by
personnel visit and data collection. We found that contract
farming having more profit. Most of the farmers are small and
medium, there main occupation was agriculture, and lack of
scientific knowledge FCR and cost benefit ratio was better i.e 1.5
in contract farming. Problem faced by contract farmer were
supply of quality inputs, non-remunerative price, exploitation by
partnership organization and difficulty in availing credit and low
productivity and Problem faced by non-contract farmers were
lack of finance, high rate of interest, repayment problems and
difficulty in availing credit

Key words:Contract farming, Backyard, Investment, Income.
Background
Contract farming in poultry is generally defined as
raising poultry birds under a forward agreement between
farmers and an agency called integrators engaged in trading or
processing, frequently at predetermined price. A study was
undertaken to analyze the economic dimensions of contract
broiler production in Maharashtra with the objectives,
1. To study the socio-economic aspects of contract and noncontract broiler farming.
2. To undertake the cost benefit analysis of contract versus noncontract broiler farming.
3. To prioritize the constraints perceived by the contract and
non-contract broiler farmers.

Methodology
The study was carried out in Western districts of
Maharashtra viz; Pune, Satara and Ahmednagar, where the
integrated system of broiler farming is gaining popularity. A total
of 45 contract and 45 non-contract broiler farmers (15 contract
and 15 non-contracts from each district) were selected from the
sample block of the three districts and surveyed through a wellstructured pre-tested interview schedule. The farmers were
classified in to small (less than 6000), medium (6001-12000)
and large (above 12000).The data collected from the sample
respondents were tabulated and analyzed with a view to achieve
the objectives of the study. A combination of analytical tools viz;
conventional analysis, tabular analysis, multiple linear regression
analysis and Garret's ranking technique were used to analyze the
data.

Results
Farmers based on the size of broiler unit and it was
observed that the majority of contract broiler farmers were small
farmers (53.33 per cent) and majority of non-contract broiler
farmers were large farmers (86.66 per cent). The farmers
attempting contract and non-contract broiler farming were
mostly educated up to secondary and middle level of school

education and all of them were males which indicated the gender
dependence in broiler farming. Among the contract broiler
farmers, majority of them had agriculture (66.67 per cent) as
their primary occupation and poultry rearing (80 per cent) as
their secondary occupation. Among the non-contract broiler
farmers, majority of them had agriculture (60 per cent) as their
main occupation and poultry rearing (73.33 per cent) as their
secondary occupation. As per the land holding pattern, majority
of contract broiler farmers were small farmers (70 per cent) and
majority of non-contract broiler farmers were large farmers (80
percent).The average land size in acre sand years of experience
of contract broiler farmers were comparatively over than that of
the non-contract broiler farmers. The inducement to establish
broiler farming under contract farming appeared to be mainly
through self, relatives and MAFSU (Maharashtra Animal and
Fishery Sciences University). In non-contract, it was mainly
through self and friends the results of production performance
analysis of broilers revealed that the feed efficiency per bird, feed
efficiency per kg of bird and body weight at marketing were nonsignificant under contract and non-contract broiler farming
except the livability of birds which was 98 per in non-contract
broiler farming. In contract broiler farming, the cost of
production of per kg in small, medium and large farms
accounted toRs.3.24, Rs.2.85and Rs.2.63 respectively and the
net return per 1000 broilers were Rs.3597.75, Rs. 5174.00 And
Rs. 6701.00 respectively. The benefit cost ratio for small,
medium and large farms in contract broiler farming were 1.24,
1.26 and 1.32 respectively.In non-contract broiler farming, the
cost of production of per kg in medium and large farms
accounted to Rs. 58.94 and Rs. 56.53 respectively and the net
return per 1000 broilers were Rs. 16599.50 and Rs. 17603.77
respectively. The benefit cost ratio for medium and large farms in
non-contract broiler farming were 1.19 and 1.24 respectively.
The multiple linear regression analysis was done to find out the
factors influencing the profitability of contract broiler farming.
The results of the analysis revealed that the age in years
(P<0.05) negatively influencing the profitability whereas
partnership venture (P<0.01) and average body weight at
marketing (P<0.05) had positive impact on the profitability. Total
investment (P<0.05) and number of batches per year (P<0.05)
had negative influence on the profitability of contract broiler
farming. The major constraints faced by the contract broiler
farmers were untimely supply of quality inputs, nonremunerative price, poor quality inputs, exploitation by
partnership organization, and difficulty in availing credit and low
productivity whereas the major constraints of non-contract
broiler farmers were lack of finance, high rate of interest,
repayment problems and difficulty in availing credit.

Conclusion
It may be concluded that in areas where demand for
poultry meat is more farmers may opt for rearing Chabro birds
but in areas with more demand and higher prices of egg, it is
better for farmers to rear Himsamridhi birds for more return
through backyard poultry farming.
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A CASE STUDY ON THE IMPROVEMENT IN RURAL POULTRY PRODUCTION
THROUGH SCHOOL POULTRY CLUBS IN MALAPPURAM DISTRICT OF KERALA
G. Simi1, C. S. Madhusoodanan2 and C.Sunanda3
1Department of Poultry Science, CVAS, Pookode, Wayanad, Kerala 2Veterinary Dispensary, Cherukavu,
Malappuram, Kerala 3Department of Statistics, CVAS, Pookode, Wayanad

Summary
The project school poultry club was implemented to
improve the rural poultry production and to create awareness on
poultry rearing among school children in two panchayaths of
Malappuram district, Kerala. Gramapriya chicks were distributed
to BPL school children of the age group of ten to fifteen
years.The birds were reared under backyard system. The eggs
were sold to the neighbouring households. A survey was
conducted at the schools at the end of one year and a review
prepared.
Keywords :Gramapriya birds, school students , backyard rearing

Background
Rural poultry farming in Kerala can be augmented
through introduction of improved varieties of poultry suitable for
backyard rearing. Lack of awareness on scientific poultry rearing
is still a constraint in rural areas. Rather the younger generation
need to be made aware of scientific poultry rearing through
trainings to sensitise them about the food security that could be
achieved through poultry eggs and meat. If proper financial aid
and improved germplasm are supplied to the students, the rural
poultry production as well as food security could be augmented.

Methodology
Two months old Gramapriya chicks were distributed to
BPL school children of the age group of ten to fifteen years.The
birds were reared under backyard system and night shelter was
provided. A questionnaire was distributed to each student at the
end of one year and data collected was subjected to statistical
analysis.

reported that they developed interest in poultry rearing after the
project was implemented. 55.5 % students reported the
presence of ectoparasites in birds.88.1 % students reported that
their neighbours did not have any complaints about the
birds.92.9 % students received sufficient veterinary aid for the
birds. Only 17.1 % students faced difficulties in sale of eggs.
Good sized eggs were obtained from the birds by 88.1 %
students. The egg production ranged from 143-160 eggs per
bird. The droppings were used as fertilizer for plants by all
students. All the students received good support from their
parents in the rearing of birds.

Conclusion
The project aimed at improving the awareness on
backyard poultry rearing among school students of rural areas in
the state. Analysis of the results revealed that despite the
constraints as attack by predators and occurrence of diseases as
Ranikhet disease, the students were able to rear birds round the
year. As the Gramapriya birds laid brown shelled eggs that were
in high demand, the students could fetch a price of up to Rupees
eight per egg. Students were willing to receive the benefits of
similar projects if implemented in future.

Reference
Nath,B.G.,Toppo,S.,Chandra,R.,Chatlod,L.R. and Mohanty,
A.K.2012. Level of adoption of scientific backyard poultry
rearing practices in rural tribal areas of Sikkim, India.
J.Anim.Feed.Res. 2 :133-138.
Vijaya Nirmala T., Sunitha Prasad, Subrahmanyeswari, B and Nagaraja
Kumari.K.2017.Status of Indigenous chicken rearing in
Krishna District of Andhra Pradesh. IJVSBT.3: 52-55.

Result
Of the 106 students, 45.3% were female students and
54.7 % were male students. The age group of eleven years
formed 22.7 %. Of the five birds distributed, 19.6 % students
reported that three birds survived after one year. 18.6 % students
reported that they received three eggs per day after an year.
Rupees eight was received as the price of the brown shelled eggs
for 33.3 % students. 95 .2% students have purchased
commercial feed. Only 38.1 % students purchased new birds for
rearing. Deworming for the birds was done by 88.1 % students
whereas vaccination was done by 57.1 %. Only 38.1 % students
gave supplements along with feed. The birds were fed three
times a day by 57.1% students. Eggs were not hatched by 57.1 %
students. All the students gave rice, wheat and kitchen waste as
feed to the birds. Attack by dogs was reported by 83.3 %
students. 97.6 % students developed the habit of eating eggs
wherein 33.3 % ate three eggs per week.92.2 % students
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PRACTICES FOLLOWED IN RETAIL POULTRY MEAT OUTLETS IN KANCHIPURAM
DISTRICT OF TAMILNADU AND ITS SCOPE OF IMPROVISATION
S. Divya*, K. Sudheer, K. Premavalli, G. Srinivasan and P. Thilakar
Department of Poultry Science, Madras Veterinary College, Chennai-07

Summary
A survey was conducted to know the practices
followed in retail chicken meat outlets in Kanchipuram city of
TamilNadu. A total of 80 poultry meat retailers included in the
study. A questionnaire was developed to collect the data
pertaining to different practices followed in poultry meat trade
and results were tabulated. From the findings it was evident that
there is a need for intervention from concerned Government
sectors to overcome the lacunas in poultry meat trade in order to
promote and popularize the poultry meat trade.

Conclusion

Poultry processing sector is organised only at the
commercial level involved in large scale processing and the
companies involved are mainly export oriented and their outlets
are concentrated at cities. Since the majority of the poultry meat
sector is in unorganised manner, effective measures need to be
developed to streamline the different activities involved in the
poultry meat trade to benefit the consumers as well as the
processors.

Based on the findings, it was evident that people
involved in the poultry meat trade lack basic scientific knowledge
about slaughter and dressing of birds. The Government can
provide subsidies and training to rural youth through skill based
Post-Harvest technology in poultry meat in Kanchipuram district
may create awareness about the personnel hygiene, scientific
method of slaughtering poultry and the scientific treatment of
slaughter waste which will result in more availability of good
quality poultry meat to the consumers and maintenance of safe
environment.

Methodology

References

The survey work was conducted in Kanchipuram
district of TamilNadu. A total of 80 different chicken meat outlets
were chosen by simple random sampling method. A wellstructured interview schedule was developed to collect primary
data from poultry meat traders pertaining to different activities
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facilities of slaughter like overhead rail system, bleeding cone,
scalding tank, defeathering machine and chiller. Quality of water
used in the slaughter operations was non-potable (93.75%).
Nearly, 95% of the respondents felt poultry meat trade as
economical. None of the respondents had underwent any
training programme pertaining to slaughter of birds conducted
either by Government or private sector. Major problem faced by
the meat traders was lack of facilities for effective disposal of
inedible by-products.

Result
The present study revealed that one-half of the
retailers belongs to middle aged group (50.00%) followed by
young and old. All the retailers were male and majority of them
had education upto secondary school level and one-fourth of
them were illiterate. The experience of the respondents in
poultry meat trade ranged between 5 to 30 years. Types of
poultry species sold were mostly broiler chicken (85.00%) which
highlights the consumer preference for broiler chicken because
of its relative low price and sensory qualities. Amount of meat
sold in a day ranged between 100-2000 kgs and demand for
meat declined during summer and during specific festival
seasons. All the shops lack facilities for chilling which might be
due to the lack of demand for processed meat. Mostly birds
were kept in crates and in the corner of the shop without proper
spacing and ventilation which could induce a negative impact on
the quality of meat due to stress related factors. Most of the
retailers lacked awareness about humane slaughter and
importance of sterilization. Saikia et al, 2010 conducted survey
about the microbiological quality of different retail meat outlets
in Assam and reported heavy microbial counts which could be
due to unhygienic practices followed by meat traders. Meat
retailers were not using protective coverings, feel it as an
additional expense. Most of the retail outlets lacked basic
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SUCCESSFUL DEVELOPMENT OF THERMO TOLERANCE IN NANDANAM BROILER-3
CHICKEN THROUGH THERMAL CONDITIONING
S. Sivaramakrishnan*, A.V. Omprakash, S. Ezhilvalavan, K.G. Tirumurugaan and A. Varun
Madras Veterinary College, TANUVAS, Chennai-600 007

Summary
Heat stress is a most problematic situation to the
commercial poultry farms due to the lower thermo tolerance of
birds. Thermo tolerance can be predicted by the quantum of
Heat Shock Protein-70 expressed. The present study was to
investigate the thermo tolerance of Nandanam broiler-3 chicken
through the thermal conditioning and thermal challenge. The
birds were thermally conditioned at different temperatures and
different time intervals. The results found that the
preconditioned birds had lower HSP-70 mRNA expression when
compared with unconditioned birds. Hence, it was concluded
that the thermal conditioning leads to the better thermo
tolerance.

Background
Looking upon the future increase in global surface temperature
due to modernization, deforestation and industrial growth, it
demands an efficient and economical means to improve the
acquisition of thermo tolerance by domestic fowl exposed to hot
climates. Heat stress adversely affect the broilers mainly by
increased mortality rate, poor feed efficiency and reduced meat
quality.

during 29-42 days of age at 37oC for 4 hours (1.634±0.054 fold
change) and 39oC for (2 hours 0.445±0.026 fold change) had
significantly (P<0.01) upregulated HSP-70 mRNA expression
but the fold change was decreased when compared with first
thermal conditioning (0-14 days).At thermal challenge (38oC for
6 hours at 84th day), the sudden exposure of unconditioned
birds (1.634±0.054 fold change) showed a significantly
(P<0.01) upregulated HSP-70 mRNA expression, whereas the
preconditioned birds (0.445±0.026 and 0.247±0.007 fold
change) had lower HSP-70 mRNA expression compared to
unconditioned birds. Hyperthermia induced by exposure of heat
appears to increase the activity and amount of heat shock
transcription factor, enhancing the HSP-70 mRNA synthesis
leading to high concentrations in unconditioned birds. The HSP70 system interacts with extended peptide segments of proteins
as well as partially folded proteins to prevent aggregation,
remodel folding pathways, and regulate activity. Whereas, the
birds already exposed could tolerate the hyperthermia and
effectively reduce the heat shock transcription factor resulting in
low levels of HSP-70 mRNA gene expression and better
tolerance to heat stress. From this result, it can be inferred that
preconditioned birds able to withstand the further heat stress.

Conclusions

Methodology

A total of 90 Nandanam Broiler-3 chicks were weighed
and wing banded and randomly assigned into the three
treatment groups with three replicates. Treatment (T1) group
served as the control were reared under ambient temperature
for a period of 12 weeks. Birds were exposed to thermal
conditioning during 0-14 and 29-42 days of age, apart from the
exposure periods birds were reared under ambient temperature.
Treatment (T2) group were exposed to thermal stress at 37±1oC
for 4 hours and treatment (T3) group were exposed to 39±1oC
for 2 hours. At the end of 12th week, control birds divided into
two groups (ie.) one group as unexposed control and another
one for sudden heat exposure. Except unexposed control group
all the treatment birds was challenged for heat stress at 38±1oC
for 6 hours. During the heat exposure period ad libitum feed and
water were provided. After thermal conditioning and thermal
challenge, birds were slaughtered and liver samples were
collected. From the liver samples, the HSP-70 mRNA expression
was done through the real time PCR.

From the above result, it was found that at both
temperatures 37oC and 39oC thermal conditioned birds showed
an increased thermo tolerance level. Between two treatments
groups, 39 o C thermal conditioned birds showed better
adoptability than 37oC conditioned birds. In this experiment, it
was concluded that 39oC thermal conditioning leads to better
thermo tolerance in Nandanam broiler-3.

Result
It was observed that at thermal conditioning during 014 days of age at both temperatures 37oC for 4 hours (7.418±
0.270 fold change) and 39oC for 2 hours (2.860±0.104 fold
change) had significantly (P<0.01) upregulated HSP-70 mRNA
expression in liver. However, at second thermal conditioning
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FEED SAFETY SYNONYM WITH FOOD SAFETY
Pradeep Krishnan, Girish Channarayapatna, Kiran Doranalli
Animal Nutrition, Nutrition and Care, Evonik (SEA) Pte. Ltd, Animal Nutrition, Nutrition and Care
GmbH, Germany

Poultry Education and Policies

Summary
Globally, animal production is under continuous public
pressure and scrutiny to limit the usage of antibiotic growth
promoters (AGPs). In addition, consumer demands and
government regulations are driving today's intensive animal
production to adapt technologies in producing animals without
antibiotic growth promoters (AGPs). Increasing attention in the
consumer driven markets to replace in-feed antibiotics has led to
search for effective alternatives, to achieve good gut health and
growth performance. The most cost effective approach in
selecting alternative/s depends upon the production
requirements and challenges. Significant research and practical
work have increasingly demonstrated that probiotics provide
means to a balanced gut microbiota in poultry, preserving gut
health and thereby enhancing nutrient absorption for better
productivity.
Key words: AGP, probiotics, gut health, poultry

Background
Prominent use of AGPs in the animal industry came
with its share of criticism and controversy. The global paradigm
is shifting from an emphasis on productive efficiency to one of
public safety. Nothing demonstrates this paradigm shift more
clearly than the issues concerning the use of AGPs. The surge of
public opinion is compelling animal agriculture to develop
alternatives, or substantially reduce the amount of antibiotics in
animal production. Therefore, the objective of this paper is to
discuss the potential of non-antibiotic alternatives for safe and
affordable animal production.

Methodology
Evonik conducted a global online survey in 2015 to
comprehend the perception of animal producers, premixers and
compound feed manufactures on the potential alternatives to
AGPs. 438 participants from poultry (73%) and swine industry
(27%) fully responded to the survey. The survey questionnaire
allowed participants to choose what they consider as the next
best alternatives to AGPs from the pool of substitutes like
coccidiostats (only relevant to poultry), phytases, NSP enzymes,
immunomodulators, phytobiotics, prebiotics, probiotics, butyric
acid and organic acids. The survey data was analyzed to rank the
alternative with the highest potential to replace AGPs. In parallel,
Evonik evaluated novel alternatives and thus a selected strain of
probiotic, Bacillus subtilis DSM 32315 was tested for its efficacy
under necrotic enteritis challenge model (Eimeria oocysts and
field strain of C. perfringens). Furthermore, studies in
commercial broilers were conducted to evaluate the efficacy of
the strain against pathogen inhibition and growth performance.

Result
Results of our customer survey revealed probiotics
(39% of the response) as the next best alternative to AGPs in
poultry followed by organic acids (33%). There was a reversal in
the trend with majority of the response (57%) favoring the use of
organic acids in swine production followed by probiotics.
Acceptance of probiotic as the next best alternative in poultry
could be credited to the general insight of probiotics being safe
for animals signifying no health hazard for the animals, safe for

the environment meaning most of the probiotic microorganisms
are derived from nature and eventually safe for humans as they
don't leave any traces in the animal protein. Bacillus subtilis DSM
32315 developed through defined multi-parameter screening
and selection process was demonstrated to remain viable
through feed processing, germinate quickly into the
metabolically active form in the GIT with the capacity to produce
secondary metabolites to elicit specific pathogen inhibition
action within the gut.
Challenge studies with pathogenic field strains of C.
perfringens in Finland and Thailand, followed by molecular
analysis of microbial population in the ileum and cecum at
different time points showed feeding B. subtilis DSM 32315
significantly reduced the C. perfringens proliferation. This
pathogen inhibition ability could be attributed to the different
secondary metabolites production thereby possibly altering the
cell to cell signaling of pathogenic microorganisms. It is
hypothesized that the beneficial effects of B. subtilis DSM 32315
on the host could be drawn-out to its ability to create favorable
gastro intestinal tract (GIT) environment through competitive
exclusion of pathogenic microbes and/or through production of
certain enzymes that aid in nutrient digestion. A meta-analysis of
eight different studies conducted globally (Thailand, India,
Finland and the USA) with broilers raised under various
conditions showed that birds fed B. subtilis DSM 32315 had
consistently improved body weight gain and feed conversion
ratio compared with birds fed control diets (Doranalli et. al,
2017). In addition to the survey results, probiotics seems to be
increasingly more successful as alternative to AGPs due to
continuing advancement in the know-how and selection of
beneficial probiotic organisms. This advantage comes from the
inherent ability of selected strains of the probiotic organisms,
majorly the spore forming Bacillus spp., to remain viable under
harsh pH environment within the GIT. Moreover, the ability to
exert beneficial effect on the GIT microflora through specific
mechanisms of action was shown to vary between strains of
Bacillus spp. (Fioramonti et al., 2003).

Conclusion
Several criteria must be taken into account while
selecting probiotics as alternative to AGPs. A thorough
understanding of candidate strains is essential in order to
confirm the safety of the probiotic strain. The chosen strain must
be able to stay active in the host and withstand feed
manufacturing conditions. Bacillus subtilis DSM 32315 finds its
place as a promising candidate in our effort to produce safe and
affordable animal protein.
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COMPARATIVE EFFICENCY OF SUMMER STRESS BUSTING PHYTOCHEMICALS
SUPPLEMENTED IN FEED TO IMPROVE PRODUCTION PERFORMANCE OF
BROILER
Brindha.N1*, Balan.C2, and Sabapathi. M3,
1
Research associate, 2Assistant Professor, TANUVAS, 3Assistant Professor, Department of Veterinary
and Animal science, Tamil Nadu Agricultural University, Coimbatore-641 003

The experiment involved 200 Cobb 400 broiler chicks,
the groups included the control group (basal diet), Aloe vera
group (basal diet + 1% aloe vera in drinking water), Turmeric
powder group (basal diet + 0.5% turmeric powder in feed), and
buttermilk group (basal diet + 1% buttermilk in drinking water)
for lasted for 35 days. The highest body weight gain (in g) was
noticed in T2> T1>T3>T4 at fifth week age of broiler chicken.
Lowest FCR (in g) was noticed in T3>T2>T1>T4. The highest
carcass yield (in g) was noticed in T2>T3>T1>T4. Similarly, the
highest dressing percentage was noticed in T3>T2>T4>T1.

Background
Poultry sector is one of the fastest growing sectors in
the production of food animals in India. Antibiotic growth
promoters (AGP) have been widely used in practice in the leds to
the development of undesirable antibiotic resistance in poultry.
Alternative for AGPs are prebiotics, probiotics, synbiotics,
enzymes, acidifiers and phytobiotics- either whole plants, parts
of plants or essential oils can be used as phytobiotics.
Mechanism of action involves improved consumption and
conversion of food, digestibility, weight gain and excellent
antioxidant properties for broiler chickens. So, in this experiment
we selected Aloevera, Curcumin and buttermilk for the research
purpose.

Methodology

Two hundred numbers of Day-old straight-run broiler
chicks (Vencobb 400) obtained from Private Hatcharies, were
weighed and randomly allotted to four groups with five
replicates of ten chicks each based on the body weight. The birds
were reared in deep litter system under standard management
practices up to six weeks of age.Feed and water were provided
ad libitum. Experimental diet fed to the birds as per the following
schedule. Broiler birds were given broiler pre-starter feed from 0
to 2nd week and broiler starter diet from 2nd to 4th week and broiler
finisher feed from 4th to 6th week of age. The Aloe vera, Turmeric
powder and butter milk were supplemented as mentioned
below.
Treatment Groups Experimental diets
T1 Basal diet
T2 Basal diet (with Aloe Vera 1% in drinking water)
T3 Basal diet (with Ground Turmeric Powder 0.5% in feed)
T4 Basal diet (with Buttermilk 1% in drinking water)
At the end of every week, body weight of individual bird was
recorded and body weight gain, feed intake was recorded and
feed conversion ratio of each group was calculated. Slaughtering
of birds for experiment purpose.

(1746±64.21) and T4 (1737±54.49) at fifth week age of broiler
chicken. Present findings increasing body weight using turmeric
powder &Alovera in broiler diet was agreed with Elmakki et al.,
(2013).
Feed conversion ratio (FCR)

The present result revealed that, the significant different
between treatment groups was noticed at fourth and fifth week
of age but no significant different noticed at 1, 2 and third week
of age in broiler chicken. Similarly, the lowest FCR (in g) was
noticed in T3 (1.826±0.020) followed by T2, T1 and T4 for
1.853±0.020, 1.880±0.031 and 1.938±0.022 respectively.
The better feed conversion ratio (FCR) by using butter milk,
turmeric powder and Aloe vera in broiler diet were agreed with
Elmakki et al., (2013).
Dressing percentage (%)

The result showed that, there was significant different
between treatment for carcass yield and dressing percentage at
38 days age of broiler chicken but no significant different was
noticed between treatment for pre-slaughter live weight. The
highest carcass yield (in g) was noticed in T2 (1454.67±40.30)
followed by T3, T1 and T4 for 1429.16±32.24, 1394.83±42.58
and 1351.50±22.87 respectively. Similarly, the highest dressing
percentage was noticed in T3 (72.45±1.41) followed by T2, T4
and T1 for 70.93±0.98, 70.85±0.48 and 69.43±0.65
respectively.The highest dressing percentage was noticed in T3
(butter milk with basal diet) agreed with Majewska et al., 2009.
The treatment, with feeding of butter milk 1 per cent mixed with
drinking water showed higher dressing percentage

Conclusion
In conclusion, present study indicates the significance
of Aloe vera, turmeric powder, butter milk feed inclusions
improved the FCR, body weight, dressing percentage
respectively. Hence Aloe Vera, Turmeric powder and Buttermilk
can be added as supplementary food in basal diet and drinking
water to obtain above discussed positive effects.
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Result
Effect on Production performance Body weight gain (g)

The result showed that, there was no significant
different noticed at 1, 2, 3 and fourth weeks age of all treatment
groups. However, the highest body weight gain (in g) was noticed
in T2 (1875±41.22) and T1 (1811±47.36) followed by T3

*Email: brindha26887@gmail.com
Innovations for Safe and Sustainable Poultry Production

70

Poultry Education and Policies

Summary

PEP-08

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

SCHOOL POULTRY CLUBS: A NOVEL APPROACH FOR TRAINING SCHOOL
STUDENTS ON POULTRY FARMING BY REARING CROSSBRED MALE CHICKS AT
SCHOOLS
Prasoon S*, Vineetha PG, Stella Cyriac, Vimal Antony M, Shamna TP, Saranya A S and Resma K
College of Avian Sciences and Management, Kerala Veterinary and Animal Sciences University,
Thiruvazhamkunnu, Mannarkkad, Palakkad

Summary
Poultry farming is a fast-growing farming sector in
India. The rural poultry owners had poor knowledge about
scientific poultry farming practices such as feeding, watering and
overall management of farm, which led to poor performance of
the birds (Menon D. G., 2009). Young children invariably have a
keen interest in observing birds. Educating school students on
poultry farming might facilitate to propagate that knowledge to
adults in their home.

Poultry Education and Policies

Background
All the Government and Aided Schools in Kerala have
Noon Day Meal programme. Many schools realized the difficulty
in proper disposal of food waste generated. Food waste in
schools could be utilized effectively by rearing male crossbred
chicks in school, meanwhile students get exposure to the
technical aspects of poultry farming.

Methodology
This experiment was conducted in two districts of
Kerala namely Palakkad and Malappuram. Preliminary meetings
of Headmasters of 4 educational districts and Education Officers
were conducted for implementing this project. Representatives
from 238 schools were present in preliminary meetings
conducted. Willingness of schools was collected along with a
detailed application form and questionnaire. Farm inputs such
as three weeks grown up chicks, supplementary feed, feeders,
drinkers, litter material and cleaning equipment were provided
to schools free of cost after completing construction of poultry
house in School. Interested students of beneficiary schools were
trained and formed Poultry clubs. Birds were reared by students
of Poultry Club under the supervision of Teachers of that school.
30 g chick mash along with food waste from schools was given to
birds. Necessary Veterinary support and guidance was provided
on demand. Regular evaluation meetings were conducted to
assess progress of the project and to collect the feedback.

519.02±19.47g while the lowest was 453.25±14.59g. Highest
average body weight gain from 8th to 11th week was
776.08±24.19g while the lowest was 415.34±30.77g.
Outbreak of coccidiosis (58 per cent) and coliform (41.61 per
cent) infections were the major problem faced during the study
period which was due to reduced biosecurity measures
undertaken by schools. Disease outbreak and feeding food
waste having less protein content resulted in reduced body
weight gain. Eighty percent of the schools undertaken this
project are interested to continue this project with their existing
facilities.

Conclusion
Though in the present study growth rate of birds were
not uniform, rearing chicken at schools resulted in effective
utilization of food waste. It provided refreshment to student and
also gave a small income to schools. Only those schools having
sufficient infrastructure can rear poultry in schools on regular
basis. Feedback from schools indicated that School Poultry Clubs
are effective in dissemination of knowledge on poultry farming
among the students.
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Result
Out of 238 schools attended the preliminary meeting,
only 4.6 per cent schools were willing to undertake the project.
Lack of infrastructure, objections from the persons residing near
school and reluctance of Parents are the major problem of
reluctance to take up the project by the headmasters of schools.
All the schools were willing undertake the project if birds can be
reared in households of students. Members of School Poultry
club were actively involved in the daily routine activities of the
poultry farm, Average body weight gain of crossbred male chicks
reared in schools varied significantly. Highest average body
weight gain from 4th to 7th week of the study was
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EFFECT OF HIGH DENSITY DIET ON THE GROWTH PERFORMANCE AND
ECONOMIC EFFICIENCY OF MALE BROILERS
P. Kanagaraju*, S. Rathnapraba and A. V. Omprakash
Assistant Professor, Department of Poultry Science, Madras Veterinary College, TANUVAS, Chennai,
India 600 007,

Summary
An experiment was carried out to find the effect of sex
separate feeding in male broilers. 864 male broilers (Cobb-400)
were divided into 6 groups each with 4 replicates of 36 birds
each. Chicks were fed with broiler pre starter diet containing
23/2900 kcal (T1), 23/3000 kcal (T2), 23/3100kcal (T3),
24/2900 kcal (T4), 24/3000 kcal (T5), 24/3100kcal (T6) from 0-7
days of age and starter diet containing 22/3000 kcal (T1),
22/3100 kcal (T2), 22/3200kcal (T3), 23/3000 kcal (T4),
23/3100 kcal (T5), 23/3200kcal (T6) from 8-21 days of age and
finisher diet containing 21/3100 kcal (T1), 21/3200 kcal (T2),
21/3300kcal (T3), 20/3100 kcal (T4), 20/3200 kcal (T5),
20/3300kcal (T6) from 22 -42 days of age. The results revealed
that feeding of male broilers with high density diet has
significantly (P<0.05) improved weight gain (3.97%) and FCR
(1.69 vs 1.78) than control. The breast meat was significantly
(P<0.05) increased up to 9.97 per cent by high density diet.
High density diet improved broiler production index (BPI) to
5.47% over control. The economic efficiency was improved by
9.40% by feeding high density diet. In conclusion, sex separate
feeding with high density diet had positive effect on the growth
performance in male broilers.
Key Words: Broiler, protein level, metabolizable energy, carcass
traits, sex-separate growing

Introduction
The genetic potential for growth of the modern broiler
chicken is continuously improving by 50 g each year. As a result
of this genetic improvement, today's broiler is gaining an average
of 50 g per day under conditions existing in developed countries,
but it is estimated that the same broiler has the potential to
double this performance (Creswell, 2007). The sexual difference
of the birds has made a big difference in physiological
requirements and also nutrient requirements. Veerapen (1999)
showed that Ross 208 male broilers require less feed to produce
a unit gain in body weight, and are more efficient feed converters
than females and also male broilers could be slaughtered 4.5
days earlier than females, saving on feed costs, when raised
separately. The nutrient requirements of males and females are
different due to the faster growth (Creswell, 2007). However,
there is a paucity of studies on the nutrient requirements of male
and female broilers and effect of sex separate feeding of broilers
and it is the field problems addressed by the farmers. Hence, an
experiment was carried out to find the effect of different protein
and energy level on the production performance of male broilers.

were fed with broiler pre starter diet containing 23/2900 kcal
(T1), 23/3000 kcal (T2), 23/3100 kcal (T3), 24/2900 kcal (T4),
24/3000 kcal (T5), 24/3100 kcal (T6) from 0-7 days of age and
starter diet containing 22/3000 kcal (T1), 22/3100 kcal (T2),
22/3200 kcal (T3), 23/3000 kcal (T4), 23/3100 kcal (T5),
23/3200 kcal (T6) from 8-21 days of age and finisher diet
containing 21/3100 kcal (T1), 21/3200 kcal (T2), 21/3300kcal
(T3), 20/3100 kcal (T4), 20/3200 kcal (T5), 20/3300kcal (T6)
from 22-42 days of age. The experimental diets were analyzed
as per AOAC (2007). The birds were fed ad libitum and provided
clean drinking water. Standard broiler managemental practices
were followed. The data were recorded and analyzed by using
SPSS (Version.17) software.

Result
The results revealed that feeding of male broilers with
high density diet (i.e 24/23/21 per cent crude protein,
3100/3200/3300 of kcal ME /kg of feed) had significantly
(P<0.05) improved weight gain (3.97%) and FCR (1.69 vs 1.78)
over that of control (fed with BIS rations). The ready-to-cook
weight was not affected whereas, the breast meat was
significantly (P<0.05) increased up to 9.97 per cent by high
density diet in the male boilers. The livability was not significantly
(P>0.05) affected by the high-density diet in this experiment.
However, there was numerical improvement in the survivability
of broilers fed with high density diets. High density diet
improved broiler production index (BPI) in male broilers (281.69)
as compared with control (266.26). The economic efficiency
was also improved by 9.40 per cent by feeding high density diet
in male broilers.

Conclusion

High density diet had positive effect on the growth
performance of male broilers. It also improved the economic
efficiency in broilers.
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Methodology
864 male broilers (Cobb-400) were divided into 6
groups each with 4 replicates of 36 birds each. The experimental
birds were fed with six types of experimental rations. Chicks
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DIETARY EFFECT OF TURMERIC (CURCUMA LONGA) POWDER ON THE
PERFORMANCE OF COMMERCIAL BROILERS CHICKEN
D. Choudhury*, J. D. Mahanta, D. Sapcota, B. N. Saikia, S. Sarma
Department of Poultry Science, College of Veterinary Science, Khanapara, Guwahati 22, Assam

Background
Turmeric (Curcuma longa) is a perennial herb which is
well known for its medicinal properties. It has been immensely
used in mankind and animals for its numerous beneficial effects
(Durrani et al., 2006). The beneficial effects of using turmeric in
p o ul t ry n ut ri t i o n are d ue t o t he i r h i g h co n t e n t o f
pharmacologically active compounds stimulating appetite and
feed intake, improving endogenous digestive secretion and
activating immune responses (Nouzarian et al., 2011). Taking
into account the advantageous effects of turmeric, a trial was
conducted to evaluate the effect of dietary supplementation of
turmeric (Curcuma longa) powder on the performance of broiler
chicken.

Poultry Nutrition

Methodology
The trial was conducted on a batch of 144 number of
day-old commercial broiler chicks (Cobb-400) having similar
body weight from a single hatch and were randomly divided into
4 treatment groups each comprising 36 number of birds. Each
group was further subdivided into 3 replicates of 12 chicks. The
chicks were maintained following standard feeding and uniform
managemental practices under deep litter system of rearing. The
diet was formulated according to BIS (2007). Local variety of raw
turmeric rhizomes were procured from local market of Guwahati
city. The turmeric rhizomes were first washed thoroughly, sliced
and then boiled. After boiling the turmeric rhizomes were
allowed to sun dried and finally pulverized into powder form. The
dietary treatments were T0 (basal diet as control), T1 (basal
diet+0.25% turmeric powder), T2 (basal diet+0.50% turmeric
powder) and T3 (basal diet+0.75% turmeric powder). The
following performance traits were studied during the
experimental period of 6 weeks which included weekly feed
intake and total feed consumption, weekly body weight and
body weight gain, Feed Conversion Ratio (FCR), Broiler
Performance Efficiency Index (BPEI), livability and economics of
production.

improved gradually due to dietary supplementation of turmeric
powder in the basal diets compared to the control group. The
best feed conversion ratio was obtained in the treatment group
(T3) supplemented with turmeric powder at the rate of 0.75% in
the basal diet. In the present findings, it was observed that
among the different experimental groups, T3 group showed the
highest BPEI (124.82) followed by T2 (117.09), T1 (108.50) and
T0 (101.08) group. The efficiency index of broiler chicken
improved gradually as the level of supplementation of turmeric
powder increased from 0.25% to 0.75% as compared to control
group. The per cent livability of all the experimental groups was
cent per cent (100). From economic point of view diet
supplemented with turmeric powder at the rate of 0.75% was
found to be the best compared to all other treatments. The cost
of production per broiler including the additional cost of turmeric
powder was found to be (₹) 172.14, 172.09, 174.50 and 177.50
for T0, T1, T2 and T3 groups, respectively. The gross profit per
broiler was found to be (₹) 17.86, 24.30, 30.44 and 36.96 for T0,
T1, T2 and T3 groups, respectively. The gross profit per broiler
was higher by ₹18.10 in T3 group as compared to T0 group. The
better gross profit per broiler in T3 group could be attributed to
the better growth performance and improved FCR of broilers due
to addition of turmeric powder in the ration.

The 144 number of day-old chicks divided into 4 treatment
groups viz. T0, T1, T2 and T3. The weekly body weight gain and
final body weight improved due to supplementation of turmeric
powder in basal diet at the level of 0.75%. The supplementation
of turmeric powder at 0.25, 0.50 and 0.75% level improved feed
intake except fourth week of age as compared to control group.
The total feed consumption per broiler was highest in T3 group
and lowest in T1 group. The overall FCR of the entire period of
experiment was best in T3 group (1.71). There was higher BPEI
and increased gross profit per broiler fed with turmeric powder
at the level of 0.75% in the ration.

Conclusion
Results
The mean (±SE) weekly body weight of different
treatment groups did not differ significantly (P>0.05) during the
first and the second week of age. On the third week, body weight
differed significantly (P≤0.01) among the different treatments
groups. The T2 and T3 group achieved significantly (P≤0.01)
higher body weight (685.00 and 677.50g) as compared to the T0
and T1 group (625.00 and 637.50g). During the fourth, fifth and
sixth week of age, the body weight of broiler chicken differed
significantly (P≤0.01) among the different experimental groups.
The T3 and T2 group gained significantly (P≤0.01) higher body
weights as compared to control (T0) and T1 group during the
fourth, fifth and sixth week of age. It was found from all the
weeks that supplementation of turmeric powder at 0.25, 0.50
and 0.75% level improved feed intake except fourth week of age
as compared to control group (0.00%). The total feed
consumption per broiler for different experimental groups was
highest in T3 group (3659.02g) and lowest in T1 group
(3561.11g). The overall FCR of the entire period of experiment
was best in T3 group (1.71) followed by T2 (1.75), T1 (1.81) and
T0 (1.88) group. The feed conversion ratio of the broiler chicken

It is concluded that there was beneficial effect of
turmeric powder supplementation in the diet of broilers on body
weight, feed intake, FCR and economics of production.
Supplementation of turmeric powder at the level of 0.75%
increased total feed consumption in broiler chicken up to 6
weeks of age. There was increased body weight, improved FCR,
higher BPEI and increased gross profit per broiler fed with
turmeric powder at the level of 0.75% in the ration.
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NUTRITIVE AND FEEDING VALUE OF RICE DISTILLER'S DRY GRAIN WITH SOLUBLE
(DDGS) FOR BROILER CHICKENS
O.P.Dinani*, Pramod Kumar Tyagi, A. B. Mandal, Praveen Kumar Tyagi, Narayan Dutta,
S.K.Bhanja, Mukesh Singh , J.S.Tyagi and M.A.Wani
ICAR-Central Avian Research Institute, Izatnagar-243122 (U.P.)

Summary
One biological experiment of 160 birds for six weeks
was undertaken with completely randomized design (CRD)
divided into five treatments with 32 birds with four replicates per
treatment. Five experimental diets as per ICAR (2013) were
prepared by incorporating four levels of Rice DDGS (0, 7.5, 10.0,
12.5 and 15.0%). Chemical analysis revealed that rice DDGS is
high in both crude protein (44.68%) and gross energy (kcal/kg)
4232 on DM basis. In vitro pepsin-pancreatin digestibility
(IVPPD) of rice DDGS was found 79.81%. Result showed that rice
DDGS can be safely incorporated in broiler chickens diets up to
the inclusion level of 12.5% as alternate protein meal for
economic broiler production.

Background
Rice distillers dried grains with soluble (DDGS) is coproduct of the ethanol (biofuel) industry produced during dry
milling process. DDGS contain 65% distiller's grain and 35% its
soluble (DM basis). It is relatively newer feedstuff having
brownish coloured and coarse powdery texture. Rice as subtract
for DDGS is increasing due to relative lower price, higher
production and easy availability. Since most of the research work
done is limited to corn/wheat/barley/sorghum DDGS and very
scanty research are available in Rice DDGS. There is need to
explore its chemical composition and feeding value due to its
increased availability as low cost alternate feed ingredient.

Methodology
One biological experiment of six weeks was
undertaken with completely randomized design (CRD) on broiler
chickens (CARIBRO Vishal/white variety) to investigate the
effects of rice distiller's dry grain with soluble (DDGS) feeding on
the growth performance, nutrient utilization, gut viscosity, skin/
shank coloration and cost economics of broiler production. A
total of 160 birds were taken and divided into five groups with 32
birds in each treatment. Each replicate consists of 8 birds housed
together in battery cages and 4 replicates allocated for each
treatment. Corn-soya meal (CS) based whole mash type isocaloric and iso-nitrogenous diets to meet ICAR (2013) standard
for broiler chickens were formulated. Five experimental diets
were prepared by incorporating four levels of rice DDGS (0, 7.5,
10.0, 12.5 and 15.0%). The diets along with all the used
ingredients including rice DDGS were analysed for proximate,
calcium, phosphorus, fibre fractions and in vitro pepsinpancreatin digestibility (IVPPD) using standard procedures.
Growth performance were recorded in terms of weekly body
weight (BW), body weight gain (BWG), feed intake (FI), feed
conversion ratio (FCR) and liveability of the birds. Nutrient
utilization was recorded during metabolism trial conducted
during fourth week. Cost economics were calculated as per
existing market price of used feed ingredients. Data analysis was
done by one-way ANOVA using SPSS software version 16.0.

Results
Rice DDGS analyzed and reported in this study
contained (%) Moisture 8.65, Dry matter (DM) 91.35,Crude
protein (CP) 44.68, Ether extract (EE) 6.47,Crude fibre (CF) 9.12,
Total ash (TA) 4.01, Acid insoluble ash (AIA) 1.27,Nitrogen free
extract (NFE) 35.72, Calcium 0.62, Phosphorus 0.83, Neutral

detergent fibre (NDF) 45.60, Acid detergent fibre (ADF) 12.87,
Acid detergent soluble (ADS) 32.73, Acid detergent lignin (ADL)
2.14 and Gross energy (kcal/kg) 4232 on DM basis. In vitro
pepsin-pancreatin digestibility (IVPPD) of rice DDGS was found
79.81%.
Overall growth performance studies at the end of
experiment (sixth week) showed that body weight (BW), body
weight gain (BWG), feed intake (FI), feed conversion ratio (FCR)
and liveability of the broiler chickens did not differ significantly
(P>0.05) up to inclusion level of 12.5% DDGS as compared to
control. At 7.5 and 10% inclusion level of DDGS body weight
(BW) and BWG were numerically higher but FI and FCR did not
differ significantly (P>0.05) as compared to control. At 15 %
level of DDGS liveability and FCR of the birds did not differ
significantly (P>0.05) but BW, BWG and FI was significantly
(P<0.05) less as compared to control.
Nutrient utilization in terms of nitrogen retention, dry
matter (DM) and energy metabolizability (%) did not differ
significantly (P>0.05) up to inclusion level of 12.5%. Nitrogen
retention and energy metabolizability (%) were numerically
better at the inclusion level of 7.5%. At 15% DDGS inclusion level
DMM (%) did not differ significantly (P>0.05) but nitrogen
retention (%) were significantly (P<0.05) lower as compared to
control. Energy metabolizability was numerically lower at 15%
inclusion level but did not differ significantly (P>0.05) as
compared to control. Birds excreta moisture content were
indirect indicative of effect of DDGS on gut viscosity. Birds
excreta moisture content did not differ significantly (P>0.05) up
to 15% DDGS level but excreta moisture content were
numerically higher at 15 % DDGS level. DDGS at the inclusion
level 10% and above significantly (P<0.05) improved the shank
and skin yellowish coloration as measured by Roche color fan
and visual photographs which may be due to accumulation of
provitamin A (carotenoids) pigments present in DDGS.
Feed cost is significantly (P<0.05) lower at the
inclusion level of 10% and above DDGS as compared to control.
Current price of Rice DDGS is Rs. 21 per kg while soybean meal
(SBM) is Rs.32 per kg. So, DDGS based diets at recommended
level can be incorporated for economical broiler production.

Conclusion
Rice DDGS chemical analysis indicated that it is high in
both protein (44.68%) and gross energy (kcal/kg) 4232 on DM
basis. In vitro pepsin-pancreatin digestibility (IVPPD) of rice
DDGS was found 79.81%. Biological trial result showed that rice
DDGS can be safely incorporated in broiler chickens diets up to
the inclusion level of 12.5% without affecting growth
performance, nutrient utilization, gut viscosity along with
improved yellowish coloration of skin and shank as alternate
protein meal for economic broiler production.
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STUDY ON PECTINASE ENZYME STABILITY IN BROILER PELLETS
C. Kathirvelan*, M. R. Purushothaman, A. Ajantha and S. Banupriya
VETERINARY College and Research Institute, Namakkal – 02, Tamil Nadu Veterinary and Animal
Sciences University

with enzymes and its corresponding pellet feed. Finally, the blank

Summary
An experiment has been carried out to study the effect
of pelleting on pectinase enzyme activity in broiler finisher feed.
The enzyme pectinase activity was measured as soon as
received from the company by using standard protocols by in
vitro. The enzyme was added 100g/ton of feed. Standard broiler
finisher diet was formulated and the temperature during the

Poultry Nutrition

o

feed (mash and pellet) enzyme activity was subtracted from the
mash and pellet feed enzyme activity. One unit of exo-pectinase
was defined as the amount of enzyme that liberates 1mM of
galacturonic acid equivalent per min under the assay condition
(Miller, L. 1959).

Results

conditioning of mash was 80-85 C with the maximum time

The pectinase enzyme activity estimated in our

duration of 45 seconds and pellet size of 4mm. The pressure

laboratory as soon as received from the manufacturer was

given for pelleting process was 40-45 psi. The pectinase enzyme

747800 IU/g and noticed that there was difference in enzyme

activity estimated in our laboratory as soon as received from the

activity compared to the label claim (750763 IU/g). The

manufacturer was 7, 47,800IU/g. The recovery rate ranged

difference in enzyme activity may be due different laboratory

between 82.76 to 86.24 per cent and mean recovery percentage

condition for estimation or estimation error. The difference in

was 84.61 per cent. The average activity of pectinase in mash

activity claim for pectinase was 1 per cent.The pectinase enzyme

and pellet feed was 53793 IU and 45521 IU respectively.

activity in mash feed and recovery rate after pelleting was

Key words: Enzyme, Pectinase, Pellet, Broiler feed

presented in the Table 1The recovery rate ranged between 82.76
to 86.24 per cent and mean recovery percentage was 84.61 per

Background

cent. The average activity of pectinase in mash and pellet feed

The majority of feeds for monogastrics undergo some
form of thermal processing, which can include conditioning,
pelleting or extrusion/expansion. Increased pelleting
temperature has been shown positively to influence factors in
the feed, such as the degree of starch gelatinization as well as
feed throughput and pellet quality (Ravindran and Amerah,
2008). The stability of added feed enzymes to the pelleting

was 53793 IU and 45521 IU respectively.

Conclusion
In the present study it can be concluded that the
average pectinase enzyme activity recovery rate after pelleting
(80-85oC with the maximum time duration of 45 seconds) in
broiler finisher pellet was 84.61 per cent.

process is a major concern of feed manufacturers, because
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incorporated into the feed formulation. Most of the inactivation
takes place during conditioning, when the feed is heated with
steam, rather than during extrusion of the pellets. Hence, this
project is proposed to study the impact of pelleting on pectinase
enzyme activity recovery.

Methodology
The enzyme pectinase activity was measured as soon
as received from the company by using standard protocols by in
vitro. The enzyme was added 100g/ton of feed. Standard broiler
finisher diet was formulated and the temperature during the
conditioning of mash was 80-85 oC with the maximum time
duration of 45 seconds and pellet size of 4mm. The pressure
given for pelleting process was 40-45 psi. The enzymes activity
was estimated in mash feed without enzymes (blank), mash feed
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EFFECT OF DIFFERENT ORGANIC ACID SUPPLEMENTATION ON PERFORMANCE
AND FEEDING COST OF BROILERS
Jitendra Singh Tomar, Sunil Nayak*, R.P.S. Baghel, Ankur Khare, Kumar Govil, C.D. Malapure,
Dinesh Thakur and Bhanu Pratap Singh
*Professor & Head, Department of Animal Nutrition, College of Veterinary Science and A.H., Jabalpur
(M.P.) - 482001, India.

Summary
One hundred ninety eight, day old chicks were divided
into eleven dietary treatments; each treatment consisted of
three replicates with six chicks in each. T1 was standard broiler
diet. In diet T2, T3, T4, T5 and T6 different organic acids viz.
acetate, sorbate, propionate, butyrate and lactate were
supplemented @ 2% of the diet, respectively. While, in diets T7
to T11 same organic acids were supplemented @ 3 % of the diet.
Results indicated improved overall performance, digestibility of
DM, CP and GE as well as economical weight gain in broilers
assigned T8 diet supplemented with 3% calcium sorbate.

Background
In developing countries, consumer pressure is pushing the
poultry industry to rear poultry without antibiotics (Castanon,
2007) which has compelled the researchers to explore the utility
of other non-therapeutic feed additives like organic acids,
enzymes, probiotics, prebiotics, herbs, essential oils etc. Among
these organic acids are promising alternatives. Organic acids
have been found to perform antimicrobial activities similar to
those of antibiotics (Wang et al., 2009). Therefore, present study
was planned to observe the effect of different organic acids
supplementation on performance, nutrient utilization, carcass
characteristics and economics of broiler production.

Methodology
One hundred ninety eight, day old chicks were
randomly divided into eleven treatments; each treatment
consisted of three replicates with six chicks in each replicate. All
the chicks were fed with standard broilers diet to meet the
nutrient requirements as per BIS (2007). T1 was standard broiler
diet. In diet T2, T3, T4, T5 and T6 different organic acids viz.
acetate, sorbate, propionate, butyrate and lactate were
supplemented @ 2% of the diet, respectively. While, in diets T7
to T11 same organic acids were supplemented @ 3 % of the diet.
Experiment was conducted for 42 days. Feed intake and the body
weight of broilers were recorded at fortnightly intervals and
measures of performance (body weight gain and FCR) were
calculated at the same time. A metabolic trial on broilers was
conducted for 3 days at end of experiment to know the
digestibility of nutrients (DM, CP, EE, CF and NFE). To study the
carcass traits, two broilers in each replicate were slaughtered on
termination of experiment. Complete randomized design was
employed to analyse the data statistically for different
treatments (Snedecor and Cochran, 1994).

observed in broilers assigned T1 diet. Improvement in the body
weight gain could be attributed to the direct antimicrobial effect
of organic acids which leads to increased availability of nutrients
to host and reduced level of bacterial toxins resulting in the
improvement of protein and energy digestibility. The results on
total feed intake of present study indicated that feed intake was
not influenced by dietary supplementation of 2 and 3% organic
acids when compared with the control. Digestibility of DM, CP
and GE were not significantly influenced by supplementation of
organic acid at lower level (2%), but inclusion at higher level (3%)
improved their digestibilities. Maximum and significantly
(P<0.05) higher DM, CP and GE digestibility was noted in
broilers fed on diet T8. Carcass yield in terms of dressed weight,
eviscerated weight and drawn weight were not significantly
influenced in broilers fed on diets supplemented with organic
acid. Among different dietary treatments, lowest feed cost per
kg live weight gain for total period was observed in broilers fed T8
diet. It might be due to better FCR and higher nutrient retention in
this group.

Conclusion
Based on the results of present study on broilers it can
be concluded that amongst evaluated organic acid salts, calcium
sorbate supplementation @ 3%, improved overall performance,
digestibility of DM, CP and GE as well as economical weight gain
in broiler chickens.
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Results

The results of the present study indicated that
inclusion of lower level of organic acids (2%) did not influence the
body weight gain and feed efficiency of broilers. However,
increase in the level of calcium sorbate from 2 to 3% in diet of
broilers significantly (P<0.05) improved their body weight gain
and FCR. Maximum weight gain and significantly (P<0.05) better
FCR was noted in broilers fed on T8 diet. However, minimum and
significantly (P<0.05) poor body weight gain and FCR was
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VARIATION IN EGG CHOLESTEROL CONTENT IN DIFFERENT STRAINS/ BREEDS OF
EGG TYPE CHICKEN
Indrajit Bera*, Praveen K. Tyagi, Nasir Akbar Mir, Faneshwar Kumar, Mukhtar Ahmad, Balraj. S
*MVSc Scholar Poultry Science, ICAR - Central Avian Research Institute, Izatnagar, Bareilly, India

Background
The species variation of the nutrient composition in
egg from different birds is well documented. However,
information on such variations in different breeds and strains of
egg type chicken is scanty and inconclusive. Thus, the present
study was carried out to estimate the cholesterol content in eggs
of different layers present at Layer Farm of ICAR-Central Avian
Research Institute (CARI), and subsequently analysed the effect
of genetic variation on the cholesterol concentration in eggs.

Poultry Nutrition

Methodology
Twelve eggs each from RIR (Rhode Island Red), CARI
Sonali, and CARI Priya laying hens were collected randomly
under the same environmental and dietary conditions during
May 2017 from layer farm of ICAR-CARI Izatnagar. The birds
used in the study were of similar age group (44 weeks). The
cholesterol content (mg/g yolk) was estimated by commercially
available cholesterol kit following enzymatic colorimetric
method (CHOD/PAP method). Duplicate samples were

prepared from each egg and the concentration of cholesterol in
each sample was estimated from the optical density (OD)
measured using UV-spectrophotometer at 505 nm wavelength.

Results
The statistical analysis of the data revealed that the
average egg weight of CARI Priya (56.73±1.34 g) was
significantly (P<0.01) higher than that of RIR (51.49±1.21 g)
and CARI Sonali (51.79±1.24 g). The average cholesterol
content of eggs from three different genotypes revealed no
significant difference. However, the eggs of CARI Priya had
shown numerically higher cholesterol content (19.30±0.70
mg/g) than the eggs of RIR (18.01±0.54 mg/g) and CARI Sonali
(17.57±0.44 mg/g).

Conclusion
The result of the study revealed that the egg
cholesterol content of three strains/ breeds of egg type chicken
evaluated in this study did not find show any significant
difference. However, the egg weight differed significantly among
different genotypes of layer chicken.
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PERFORMANCE OF WHITE LEGHON LAYERS FED DIETS SUPPLEMENTED BORON
WITH AND WITHOUT ADEQUATE DIETARY CALCIUM
Adarsh Vijay, N.K.S. Gowda*, D.T. Pal, P. Krishnamoorthy#, S. Karthik Bhat, J. R. Francis and T. Vijay
Bhasker
ICAR - National Institute of Animal Nutrition and Physiology, Bengaluru 560 030
#
ICAR –National Institute of Veterinary Epidemiology and Disease Informatics, Bengaluru 560 064.

Summary
Experiment was conducted to study the performance
of laying birds fed diets supplemented with Boron with and
without adequate dietary calcium. Birds fed diet with inadequate
calcium showed significantly lowered egg production, egg
weight, higher number of cracked eggs and reduced immunity.
Supplementation of Boron at 40 ppm level to calcium
inadequate diet improved the laying performance and immunity
and restored to control level.
Key words: Boron, Calcium, Immunity, Layers

Background
Boron (B) is a newer trace element for animals and its
biological importance and dietary essentiality is unclear. Limited
research conducted indicates a putative role of B in various
physiological functions, especially in improving the utilization of
calcium (Ca), phosphorus (P) and magnesium (Mg), immunity
and antioxidant defense mechanisms (Vijay Bhasker et al.,
2016). Hence this experiment was conducted to study the
effects of B-supplementation on laying performance and
immunity.

inhibition(HI) against ND viral antigen was lowered in birds fed
Ca- inadequate diet (3.62 vs 4.38) and was improved with Bsupplementation to control values(4.62). Boron
supplementation to Ca- adequate diet did not show any
additional benefits, suggesting that the beneficial effect of Bsupplementation to improve Ca utilization was appreciated
under Ca - inadequate intake.

Conclusion
Results of this study indicated lowered laying
performance and reduced immunity in birds fed diet with
inadequate Ca level and the same were ameliorated and
restored to control level on supplementation of 40 ppm Boron.
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Vijay Bhasker T, Gowda N.K.S, Mondal S, Krishnamoorthy P, Pal D.T,
Mor A, Karthik Bhat S. and Pattanaik A.K. (2016). Boron
influences immune and antioxidant responses by
modulating hepatic superoxide dismutase activity under
calcium deficit abiotic stress in Wistar rats. Journal of Trace
Elements in Medicine and Biology 36:73-79.

Methodology
Eighty numbers of White leghorn layers (20 wk age) of
similar hatch were procured from a commercial farm and
distributed equally into 4 dietary groups of 20 each. Four layer
diets were formulated with adequate Ca(3.50%) and inadequate
Ca(3.15%) levels without and with B(40 ppm) supplementation.
The birds were maintained in individual cages under standard
managerial conditions. Observations on daily feed intake, egg
production and cracked eggs were recorded for a period of 120
days. Egg weight and egg shell thickness were measured at
fortnightly interval. On 90th day of feeding trial, eight birds from
each group were injected with Newcastle Disease (ND) live
vaccine for immune response study. After 21 days of vaccination
blood from 8 birds of each group was collected for
Haemagglutination inhibition test.

Results
Results of feeding experiment has indicated lower
(P<0.05) hen day egg production (88.6 vs 92.4%) and higher
cracked eggs (10.5 vs 3.25%) in layers fed diet with inadequate
Ca level compared to control. Boron supplementation (40 ppm)
to Ca inadequate diet showed improved (P<0.05) hen day egg
(91.5%) and restored the production level to control. Similarly,
the percentage of cracked eggs also significantly (P<0.05)
reduced(2.29%) on B-supplementation to Ca-inadequate diet.
The immune response in terms of Hemagglutination
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EFFECT OF EXCESS SUPPLEMENTATION OF SYNTHETIC LYSINE AND METHIONINE
ON SERUM BIOCHEMICAL PROFILE AND IMMUNITY IN COMMERCIAL BROILER
CHICKEN
Handique, B., Saikia, G., Dowarah, R.*, Saikia, B. N., Sonowal, M. and Tamuly, S
Department of Animal Nutrition; College of Veterinary Science; Assam Agricultural University;
Khanapara; Guwahati-781022; Assam; India
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Summary
Day old commercial broiler chicks (n=144,Vencobb
400) were randomly divided in to 4 groups (T0, T1, T2, and T3)
to assess the effect of excess level dietary supplementation of
L-lysine and DL-methionine on serum biochemical constituents
and immunity up to 42 days of age . All groups received the
same basal diet supplemented with synthetic L-lysine @ 0, 20,
30 and 40% and DL-methionine @ 0, 30, 40 and 50 % more than
BIS (2007) recommendation. Statistically, non-significant effect
(p<0.05) of supplementation of synthetic L-lysine and DLmethionine was observed in respect of glucose and ALT levels
but supplementation significantly (p<0.01) influenced on serum
total protein, cholesterol and triglycerides values in the
experimental birds. Significantly higher serum total protein was
observed in the birds of T2 group. The values of serum
cholesterol and triglycerides were significantly decreased along
with the increase level of synthetic amino acids.
Supplementation of synthetic L-lysine and DL-methionine
significantly (p<0.01) influenced on humoral immune response
in experimental birds showing higher antibody titre in
supplemented groups.

Background
Blood biochemistry may monitor the quality of
nutrition and health of birds. Blood glucose, cholesterol,
triglyceride and total protein level indicate changes in
carbohydrate, fat and protein metabolism in the body affecting
growth, production and quality of meat while serum cholesterol
and triglyceride are crucial parameter reflecting the status of lipid
metabolism. Blood analysis can also offer information about
body immunity system. Methionine, lysine and arginine may be
involved directly or indirectly in immune regulatory action of
body. Hence the present study was undertaken to ascertain the
effect of supplementation of synthetic L-lysine and DLMethinine on certain serum biochemical constituents and
immunity of broiler chicken in hot humid condition of Assam.

Methodology

blood. The serum were analyzed for glucose, ALT, total protein,
cholesterol and triglyceride using commercial kits. The humoral
immunity was measured by micro-haem agglutination assay as
described by Wagmann and Smithies (1966). The data were
analyzed statistically.

Results
The values of serum biochemical constituents and
humoral immunity of experimental birds have been presented in
Table-1. Supplementation of synthetic L-lysine and DLmethionine in excess of BIS(2007) recommendation did not
i n f l u e n c e d o n s e r u m g l u c o s e a n d A LT l e v e l s b u t
significantly(p<0.001) influenced on total serum protein,
cholesterol and triglycerides levels. Significantly higher serum
total protein was observed in T2 group where 30% L-lysine and
40% DL-methionine in excess of BIS (2007) requirement were
supplemented. The values of serum cholesterol and triglycerides
were significantly decreased along with the increase level of
supplementation of synthetic amino acids. In respect of humoral
i m m u n i t y, t h e s u p p l e m e n t e d g r o u p s h a d s h o w e d
higher(p<0.014) antibody titre in comparison to the unsupplemented(T0) group, but T1 and T3 groups had higher
immune response than T2 group.

Conclusion
The result of the experiment revealed that
supplementation of 30% synthetic L-lysine and 40% DLmethionine higher than BIS(2007) recommendation in broiler
rations may helped to reduce serum cholesterol and triglyceride
level leading to lean meat production and improve immune
status of broilers.
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One hundred forty four day old commercial broiler
chicks (Vencobb 400) were randomly divided into four groups
vis. T0, T1, T2 and T3 having two replicates with 18 chicks in
each. Birds of all groups were fed with same basal pre-starter,
starter and finisher rations computed with common ingredients
to meet the nutrient requirement as per BIS(2007) for 42 days
but supplemented with synthetic L-lysine @ 0, 20, 30 and 40%
and DL-methionine @ 0, 30, 40 and 50 % higher than BIS(2007)
recommendation for broiler chicken. Blood samples from wing
vein of the experimental birds were collected at 42 days of
feeding and serum was separated by centrifuging the clotted
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EFFECT OF DIETARY SUPPLEMENTATION OF SYNTHETIC LYSINE AND METHIONINE
ON THE PERFORMANCE OF COMMERCIAL BROILER CHICKEN
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Department of Animal Nutrition, College of Veterinary Science, Assam Agricultural University,
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Summary
An experiment was conducted to investigate the effect of
dietary supplementation of synthetic L-lysine and DLmethionine on the performance of 144-day-old commercial
broiler chickens (Vencobb 400 strain) randomly divided into four
groups viz. T0, T1, T2, and T3. The control group (T0) was fed
with the standard pre-starter, starter and finisher rations to meet
the nutrient requirement as per BIS (2007) for broiler chicken
and other three groups (T1, T2 and T3) were offered the same
rations of the control group but supplemented with synthetic Llysine @ 20, 30 and 40 percent and DL-methionine @ of 30, 40
and 50 percent higher than BIS (2007) recommendation for a
period of 42 days. The result of the experiment indicated that
supplementation of 30% L-lysine and 40% DL-methionine higher
than BIS (2007) significantly improved gain in body weight, FCR,
PER, digestibility of nutrient, retention of nitrogen and net profit.
It can be concluded that dietary supplementation of synthetic
lysine and methionine higher than BIS specification will enhance
the profit and is inevitable for production of cost effective high
quality ration.

Background
Profitability of broiler farming depends on
performance of broilers specially in terms of rapid growth rate
and use of high quality cost effective diets which may be
obtained by using some specific feed additives like synthetic Llysine and DL-methionine since both amino acids are essential
for protein synthesis as well as cellular metabolism and improve
overall performance of birds. Lysine has specific effects on
carcass composition and breast meat yield by helping carcass
protein retention and reduces fat deposition. Bouyeh and
Gevorgyan (2011) showed that increasing lysine and methionine
supplementation in the diets of broiler in excess of NRC
recommendations improved weight gain, FCR, breast meat yield
and carcass efficiency. Therefore, the present experiment was
planned to study the effect of dietary supplementation of
synthetic L-lysine and DL-methionine in excess of BIS (2007)
recommendation on performance of broiler chicken under hot
humid condition of Assam.

Methodology
144-day-old commercial broiler chicks (Vencobb 400)
were randomly distributed into 4 groups (T0, T1, T2, and T3)
with 2 replicates of 18 chicks in each. The control group(T0) was
fed with the standard pre-starter, starter and finisher rations
computed by using common feed ingredients to meet the
nutrient requirement as per BIS (2007) recommendation for
broiler chicken and other three groups (T1,T2 and T3) were
offered the same standard rations of the control group but

supplemented with synthetic L-lysine @ 20, 30 and 40 % and
DL-methionine @ 30, 40 and 50% higher than BIS (2007)
recommendation for a period of 42 days (from 1 to 42 days of
age). The birds were reared under uniform managemental
condition in deep litter system. Daily replicate-wise feed intake
and weekly individual body weight were recorded. A metabolism
trial of three days duration in the last week was conducted as per
the norms. Feed conversion ratio, protein efficiency ratio,
nutrient utilization, nitrogen retention and economics of
production were calculated. Feed, residue left and faeces voided
were analysis as per method recommended by AOAC (2005).

Results
Dietary supplementation of synthetic L-lysine and DLmethionine significantly improved gain in body weight, FCR,
protein efficiency ratio, nutrient utilization and nitrogen
retention (Table-1). The final body was significantly (P<0.01)
higher in T2 group (1963g). The best overall FCR (1.75) and PER
(3.08) were observed in T2 group as compared to other groups.
The digestibility of different nutrients was significantly influenced
by inclusion of synthetic amino acids which was significantly
higher in T2 group as compared to other groups. Retention of
nitrogen was significantly higher (P<0.01) in T2 group. The
economic analysis revealed that supplementation of 30% Llysine and 40% DL-methionine more than BIS (2007)
recommendation was more profitable (Rs56.40 per bird) but
higher supplementation reduced the net profit due to increase
feed cost.

Conclusion
The study revealed that supplementation of 30
percent L-lysine and 40 percent DL-methionine higher than BIS
(2007) recommendation in broiler rations enhanced the broiler
production and is inevitable for production of cost effective high
quality broiler ration.
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EFFECT OF OATS WASTE ON REPLACING MAIZE ON CARCASS QUALITY
CHARACTERISTICS, SENSORY EVALUATION AND COST EFFECTIVENESS IN
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Summary
An experiment was conducted to study the effect of
oats waste on replacing maize on carcass quality characteristics,
sensory evaluation of meat and economics of feeding oats waste
in growing desi chicken for a period of eight weeks from 9-16th
weeks age. The oats waste supplementation on replacing maize
did not affect the carcass quality characteristics viz. dressed
weight, eviscerated weight, ready to cook weight, giblets weight,
back, breast, drumstick, thigh and wings percentage in growing
desi chicken. The sensory evaluation of meat also not differed
among oats supplemented groups than control. The cost of feed
per kg weight gain was significantly (p<0.01) reduced in 50 %,
75 % and 100 % replacement of maize with oats waste than
control. The percentage reduction in feed cost per kg weight gain
was 10.86, 16.57, 22.32 and 28.40 in 25 %, 50 %, 75 % and 100
% replacement of maize with oats waste than control
respectively.

experimental group were selected randomly and slaughtered for
studying carcass quality and sensory evaluation of meat. The
economics on feeding of oats was also worked out. All data were
statistically analysed.

Results

Key words: Oats waste, desi chicken, carcass quality and
sensory evaluation, cost effectiveness

The oats supplementation on replacing maize up to
100 % did not affect the carcass quality characteristics viz.
dressed weight, eviscerated weight, ready to cook weight,
giblets weight, back, breast, drumstick, thigh and wings
percentage in growing desi birds. The sensory evaluation of meat
also not differed in all treatment groups. The inclusion of
unconventional feed like onion extract at 0.3 and 0.6 % in mini
broiler diet did not alter the carcass quality characteristics (An et
al., 2015). The cost of feed per kg weight gain was significantly
(p<0.01) reduced in 50 %, 75 % and 100 % replacement of maize
with oats waste than control. The percentage reduction in feed
cost per kg weight gain was 10.86, 16.57, 22.32 and 28.40 in 25
%, 50 %, 75 % and 100 % replacement of maize with oats waste
than control respectively.

Background

Conclusion

The desi birds are sturdy and resistant for most of the
common poultry diseases because of its high immune
competence. Also these birds can perform well with diets had
high crude fiber and it has better feed efficiency even with diets
having low energy and protein from locally available feed
ingredients (Anjum and Khan, 2008). Further, various
unconventional feedstuffs including tapioca meal, tamarind
seed waste, safflower meal, poultry by product meal and
common vegetable and fruit wastes like cabbage, tomato,
carrot, cauliflower, bananas, guava, orange, mango etc., can be
used for feeding of desi birds to reduce the feed cost with good
performance. Hence, an experiment was conducted to study the
effect of oats waste on replacing maize on carcass quality
characteristics and economics of feeding oats waste in growing
desi-birds for a period of eight weeks from 9-16 weeks.

It was concluded that the oats waste can safely be
included up to 40 % with replacement of 100 % maize with nonsignificant difference in carcass quality and sensory evaluation of
meat in growing desi chicken. Further, the cost of feed was
decreased by 28.4 % in 100 % replacement of maize by oats
waste in growing desi chicken.
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Methodology
One fifty growing desi birds at 9th week age were
randomly divided into five experimental diets with three
replicates of 10 birds each. The five experimental diets were
prepared with iso-calorie and iso-nitrogenous diets by mixing of
0, 25 %, 50 %, 75 % and 100 % replacement of maize with oats
waste. The oats waste was included with 0, 10 %, 20 %, 30 % and
40 % in one to five treatment groups. All birds were fed with
weighed quantity of oats waste mixed feed and ad libitum
quantity of water and they were reared under standard manage
mental practices. At the end of feeding trial six birds from each
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INFLUENCE OF DIFFERENT LEVELS OF LYSINE AND METHIONINE ON CUMULATIVE
FEED CONSUMPTION AND FEED CONVERSION RATIO OF BROILERS IN
ENVIRONMENTALLY CONTROLLED HOUSING SYSTEM

Background
Environmentally controlled housing system pave way
to overcome the ill effects of climatic variation inside the poultry
house. The advancement in production system, broiler rearing in
environmentally controlled house for easy operation and
exploiting the maximum genetic potential of the broilers. Lysine
and methionine are the most two limiting amino acids in corn
and soybean meal based broiler diets. So, the trial was planned
to investigate these factors

Methodology
The biological experiment was carried out with 288
sex separated, day-old, commercial broiler chicks. The chicks
were wing banded, weighed and randomly allotted into nine
treatment groups with four replicates of eight chicks.
Throughout the study period of 5 weeks, data on body weight
and feed intake were recorded at weekly interval and subjected
to statistical analysis as per the method suggested by Snedecor
and Cochran (1989).

Results

The mean (±SE) cumulative feed consumption
(g/bird) and feed conversion ratio of broilers reared in
environmentally controlled housing system at 5 weeks of age as
influenced by different levels of lysine and methionine is
presented in Table I.
At five weeks of age, group T4 recorded the lowest feed
consumption of 2654.69 g, followed by T6 (2724.06 g), T2
(2787.81 g), T7 (2801.41 g), T5 (2801.56 g), T3 (2803.44 g), T8
(2816.25 g), T9 (2830.00 g) and T1 (2921.56 g).The results are
in accordance with the earlier findings of Hussein and Al-Batshan
(1999), Labadan et al. (2001), Abdel-Maksoud et al. (2010) and
Adeyemo (2012). On the other hand, Rezaei et al. (2004) and
Ullah et al. (2012) reported that increasing the dietary lysine had
increased the feed consumption in broilers which might be due
to combination of lysine with low energy diet.At five weeks of
age, when compared to control group (T5), the group T4
recorded significantly better cumulative feed conversion ratio of
1.31 than rest of the treatment groups (1.37 to 1.42). Poor feed
conversion ratio was recorded in groups T1 and T6 (1.42). The
results are in accordance with the previous works of Rezaei et al.
(2004) and Cafe and Waldroup (2006), who reported broilers fed
diet containing high lysine, resulted in poor feed conversion
ratio. Similarly, results of present work is in accordance with the
earlier findings of Hickling et al. (1990), Torki (2000), OjanoDirain and Waldroup (2002) and Ahmed and Abbas (2011) who
also reported that broilers fed diet with high level of methionine
improved feed conversion ratio.In contrast to the present
findings, Saima et al. (2009) reported that increasing lysine level
by 0.1% improved feed conversion in broilers which was mainly
because of the low protein diet used in the experiment.
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Adeyemo, G.O. (2012) Performance of broiler starters fed varying
levels of dietary methionine. Int. J. Agri. Sci., 2(2): 143-148.
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COMPARATIVE EFFICACY EVALUATION OF HERBAL AMINO ACID (METHIOREP#)
AND GROWTH PROMOTER SUPPLEMENTS IN IMPROVING GROWTH AND
PERFORMANCE IN BROILERS
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The final body weights showed significant difference
(P<0.05) among treatments T1 to T4 containing various forms
of Methionine. Among three treatments T3 showed a better
response. There was no significant differences (P>0.05)
between the treatments for feed intake. However, feed
efficiency during starter period (0-4 weeks) was found significant
(P<0.05) among treatments. Carcass characteristics showed no
significant (P>0.05) difference across the treatments for heart
weight, liver weight, kidney weight, spleen weight and dressing
percentage. However, live weight, dressed weight, total dressed
weight, thigh weights, breast weight and gizzard were
significantly (P<0.05) affected. Serum biochemical profile of 12
birds per group were analysed which showed no significant
(P>0.05) difference across various dietary treatments in serum
total protein, globulin, calcium and phosphorus. Nevertheless,
cholesterol and glucose levels were higher in T2. There was no
significant (P>0.05) difference across the various dietary
treatments in SGPT. During overall (0-6 weeks) the Feed / kg gain
in herbal methionine supplemented diets showed better
performance than control.

Background

Conclusions

Maize soya bean meal based diet has Methionine as
first limiting amino acid. DL-Methionine supplementation in
growing chick is a common practice (Swick et al., 1990). Birds
possess the ability to utilize both D and L-forms also called
racemic mixture (Lesson and Summers, 2001). Methionine is
commonly supplemented as dry DL-Methionine (DL-Met;
99%pure) act as a lipotropic agent and it has role as an amino
acid in balancing protein or as a methyl donor, involvement in
choline, betaine, folic acid and vitamin B metabolism (Young et
al., 1955). Birds fed with chelated minerals like zinc methionine
supplementation produced better growth (Chitithoti, et al.,
2012). The use of synthetic methionine is controversial in poultry
production and herbal methionine and growth promotor
supplements are in use in the poultry industry. To study the
efficacy of herbal sources of methionine to synthetic and growth
promoter supplements upon growth & performance, an
experiment was conducted on 160 (one hundred and sixty)
Vencobb broiler chicks.

The results obtained from the trial showed that herbal
methionine supplement (Methiorep#) can be supplemented in
broiler diets at 50:50 ratio of DL-methionine to herbal
methionine (Methiorep#) to improve performance and carcass
characteristics than supplementation of DL-Methionine alone or
DL-Methionine + AV/BMP/65# in broiler diets.

Summary

Poultry Nutrition

160 Vencobb birds were fed a corn-soy diet divided
into four groups (T1) control deficient in methionine, (T2) with
0.2% DL methionine, (T3) DL-Methionine 0.1 % + Methiorep#
0.1 %, (T4) in starter:DL-Methionine 0.1 % + AV/BMP/65# in
water. Body weight gain, FI, FCR, carcass characteristics and
serum biochemical parameters were studied. The trend
observed in the live weight was as a result of performance of the
birds fed with control and other forms of methionine
supplemented diets. No significant (P>0.05) difference
observed among groups in serum total protein, globulin, calcium
and phosphorus and SGPT. Basing on the results, it was
concluded that Herbal methionine (Methiorep#) can be added
in broiler diets to replace DL-methionine at 50:50 ratio than DLMethionine alone or DL -Methionine & AV/BMP/65#
supplemented diets for optimizing production.

Methodology
160 (one hundred and sixty) VenCobb broiler strain
were randomly divided into four groups (n=40x4), control (T1)
and three treatments (T2, T3& T4). A corn-soybean meal diet
that was complete in all ingredients except methionine was
prepared and fed to four groups. Control group (T1) was offered
basal diet deficient in (methionine), (T2) supplemented with
0.2% DL methionine, (T3) supplemented DL-Methionine @ 0.1
% + Methiorep# 0.1 %, (T4) supplemented in starter:DLMethionine @ 0.1 % + AV/BMP/65# (@ 5ml by mixing in
morning water & In Finisher: DL-Methionine @ 0.1 % +
AV/BMP/65# @ 20ml by mixing in morning water. The diets and
tap water were adlibitum from day of hatch to 42 d of age. The
standard techniques of the proximate analysis were used to
determine nutrient content of experimental diets (AOAC, 1995).
General body weight gain, FI, FCR, Carcass characteristics and
serum biochemical parameters were studied. Data were
subjected to one-way analysis of variance and means were
compared through Duncan's Multiple range test using SPSS 17.0
version.
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EFFECT OF SUPPLEMENTATION OF Moringa oleifera LEAF POWDER ON GROWTH
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Summary

Results

The present study was conducted to evaluate the
effect of supplementation of Moringa oleifera leaf powder on
growth performance of broilers. Each treatment was subjected
to four replicates with twenty five chicks in each replicates. A
control group (T0) was fed basal diet adequate in all nutrients as
per BIS (2007) and birds in treatment groups T1, T2 and T3 were
offered basal diet containing Moringa Oleifera leaf powder at
0.2, 0.4 and 0.6 %, respectively. The results showed
improvement in live body weight with the inclusion of Moringa
Oleifera leaf powder in the diet. Slightly reduced feed intake was
observed in all treatment groups compared to control. The feed
conversion ratio among the all treatment groups was found to be
better compared to control. Economically higher profit obtained
in Moringa oleifera leaf powder at 0.2% inclusion level followed
by Moringa oleifera leaf powder @ 0.4%, 0.6% and control
group.

The results showed improvement in live body weight
with the inclusion of Moringa Oleifera leaf powder in the diet.
The birds fed Moringa Oleifera leaf powder recorded
significantly higher weight gain compared to control group.
Slightly reduced feed intake was observed in all treatment
groups compared to control. The feed conversion ratio among
the all treatment groups was found to be better compared to
control. The overall mortality percentage was 1% in all treatment
groups from 1st day to 6th week's period. Economically higher
profit obtained in Moringa oleifera leaf powder at 0.2% inclusion
level followed by Moringa oleifera leaf powder @ 0.4%, 0.6% and
control group.

Background
Feed is a major component affecting net return from
the poultry enterprise. Various strategies like feed supplements
and additives are being used to ensure more net return and to
minimize expenditure on feed. Economical broiler production
largely depends on optimum utilization of feed, improvedbody
weight, prevention of diseases and reduced mortality rate. Use
of chemical feed additives as growth promoters has criticism
due to adverse effects on consumers and there is increasing
demand for organic meat and eggs. In view of this, herbal and
plant derivatives would be a valuable alternative to promote
growth and health in poultry as there is no residual toxicity. The
leaves of moringa tree have been reported to have an antioxidant
activity due to the higher amount of polyphenols (Moyo el at.,
2012; Sreelatha and Padma, 2009).

Conclusion
It may be concluded that supplementation of Moringa
oleifera leaf powder in broiler diets at 2-4 g/kg of feed is found to
improve growth performance. Moreover, supplementation of
Moringa oleifera leaf powder at the dose of 2g/kg feed proved to
be most beneficial in terms of growth and economic returns.
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Methodology
The present study was conducted to evaluate the
effect of supplementation of Moringa oleifera leaf powder on
growth performance of broilers. Four hundred straight run
(Vencobb 400) strain commercial day-old broiler chicks were
equally and randomly distributed in to four treatment groups.
Each treatment was subjected to four replicates with twenty five
chicks in each replicates. The birds were reared on deep litter
system in pens for six weeks period. The feed supplement
Moringa oleifera leaf powder was supplied by Famestar Impex
India Pvt. Ltd.Mumbai, Maharashtra. A control group (T0) was
fed basal diet adequate in all nutrients as per BIS (2007) and
birds in treatment groups T1, T2 and T3 were offered basal diet
containing Moringa Oleifera leaf powder at 0.2, 0.4 and 0.6 %,
respectively.
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EFFECT OF FEEDING BLACK SOYBEAN ON EGG COMPOSITION IN POULTRY
LAYERS
Jyoti Joshi, Anshu Rahal*,Seema Agarwal and B.C. Mondal
Department of Animal Nutrition, College of Veterinary and Animal Science GBPUAT, Pantnagar,
Uttarakhand,India PIN 263145

Summary
Black soybean, popularly known as Kalabhatt in
Uttarakhand is rich in protein, iron, calcium, phosphorus,
carbohydrate and vitamins A and B. The experiment was
conducted on 100 layers to study the effect of inclusion of black
soybean on egg composition.The birds were divided into five
groups and group II, III, IV and V were supplemented with 0.2%
raw black soybean, germinated black soybean, roasted black
soybean and cow urine treated black soybean respectively.
Highly significant (P<0.01) difference was observed in crude
protein of egg and significant difference (P<0.05) in ether
extract, ash and cholesterol content of egg.

Poultry Nutrition

Back ground
Black soybean is staple food in Uttarakhand, prepared
in an iron kadhai to make chudkani, bhatwani and thatwani. It is
used for treatment of diarrhea and is excellent meat substitute. It
has medicinal value because of anthocyanins and isoflavones
which act as natural antioxidants and help in managing diseases
like beriberi, lockjaw etc. Anthocyanin in seed coats also have
an anti-obesity effect. The seeds have self-life of twelve months.
An attempt was made to include it as feed additive in layer diet.

significant differences were observed between T1, T4 and T5. T5
group showed highest value of total ash which was significantly
different with T2 and T4. Non-significant differences were
observed between T1,T3 and T5 as well as between T1 and
T4.The values of cholesterol decreased significantly among the
raw and treated groups of black soybean compared to control.
Conclusion
Black soybean @0.2% can be recommended in
poultry diet to improve nutritional quality of egg.
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Methodology
Twelve week feeding trial was conducted in
completely randomized block design on hundred twenty week
old poultry layers which were divided into five treatment groups
viz.T1: control, T2:0.2% raw black soybean; T3: 0.2% germinated
black soybean; T4:0.2% roasted black soybean and T5: 0.2% cow
urine treated black soybean. At the end of phase III (29-32
weeks), three eggs were collected randomlyper replicate per day
for three days. The eggs were first boiled and shell and shell
membrane were removed carefully. The boiled eggs were
chopped, transferred on previously weighed petri dishes and
kept in hot air oven at 70±2oC for 24 hours and dried until no
weight change was observed. Then the egg samples were kept in
moisture free bags for further analysis of protein, fat and total
ash. Total cholesterol was determined as per Zlatkis et al. (1953)
with little modification as described by RajKumar et al. (2004).

Result
Non significant differences (P<0.05) were observed in
dry matter values of egg in different treatment groups, although
higher values were observed in group in which roasted black
soybean was incorporated. Highly significant differences were
found in crude protein content between T5 and T1 and T3 and T5
while non-significant differences were found between T1 and T2
and also T4 and T5. Highest value of crude fat was observed in T5
which differed significantly with T2 and T3 whereas non-
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EFFECT OF DIETARY NANO ZINC OXIDE SUPPLEMENTATION ON PERFORMANCE
OF BROILERS
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The present work was planned to investigate the effect
of zinc oxide nano particles on performance traits and immune
response in broiler chickens. Three hundred straight run
(Vencobb 400) day-old broiler chicks were equally and randomly
distributed into five treatment groups which subdivided into
three replicates containing 20 chicks in each, reared on deep
litter system in pens up to 6 weeks of age. The dietary treatment
groups were control group offered basal feed (BIS, 2007)
without nano zinc (A), broiler ration replacing inorganic zinc by
nano zinc oxide @ 25%, 50%, 75% and 100% i.e. B, C, D and E,
respectively. Nano zinc oxide supplemented groups had
significantly higher (P<0.01) live body weight and weekly body
weight gain in 1st and 4th week as compared with control group.
The bioavailability of zinc significantly increased at (P<0.01) in
the diets supplemented with nano zinc oxide compared to
control. The results of the present study suggested that the
dietary supplementation of nano zinc in broiler diets replacing
inorganic zinc was found to improve growth performance during
starter phase along with zinc bioavailability and resulted in
reduced mortality in broiler chickens.

replacing inorganic zinc by nano zinc oxide @ 25%, 50%, 75%
and 100% i.e. B, C, D and E, respectively. Results regarding
growth performance viz., body weight, weight gain, feed intake
and feed efficiency were obtained weekly up to the 6th week
age. The blood samples were collected on 21 and 42 days of age
for NDVC titres.

Results
There were non-significant difference found in live
body weight, weight gain and cumulative weight gain, however,
nano zinc oxide supplemented groups had significantly higher
(P<0.01) live body weight and weekly body weight gain in 1st
and 4th week as compared with control group. Feed intake and
feed efficiency were also found to be non-significant in all the
treatment groups. The bioavailability of zinc significantly
increased at (P<0.01) in the diets supplemented with nano zinc
oxide compared to control. Economically, all the treatment
groups were almost similar in cost of production. However, the
control group shows slight higher net profit/ kg of bird than other
treatment groups. The overall mortality during the experimental
period up to 6th week of age was 2.33%.

Conclusion

Background
Inadequate Zinc consumption negatively affects feed
intake, growth rate and feed conversion ratio, defects protein
and carbohydrate metabolism, harmful to immune responses,
reproductive performance and may lead to skeletal and skin
disorders (Underwood and Suttle, 1999). Zinc oxide
nanoparticles represent one such nano technological approach,
and are characterized by their high catalytic efficiency and high
adsorbing ability (Bouwmeester et al., 2009). Keeping above
facts in view, the present work was planned to investigate the
effect of zinc oxide nano particles on performance traits and
immune response in broiler chickens.

Methodology

The results of the present study suggested that the
dietary supplementation of nano zinc in broiler diets replacing
inorganic zinc was found to improve growth performance during
starter phase along with zinc bioavailability and resulted in
reduced mortality in broiler chickens.
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The experiment was carried out at Poultry Research
and Training Centre, Post Graduate Institute of Veterinary and
Animal Sciences, Akola with an objective to evaluate the effect
different levels of nano zinc oxide on growth performance,
immunocompetence and economics of broiler production.
Three hundred straight run (Vencobb 400) day-old broiler chicks
were equally and randomly distributed into five treatment
groups which subdivided into three replicates containing 20
chicks in each, reared on deep litter system in pens up to 6 weeks
of age. The dietary treatment groups were control group offered
basal feed (BIS, 2007) without nano zinc (A), broiler ration
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EFFICACY OF HERBAL CHOLINE SUPPLEMENTED IN BROILER DIET ON SERUM
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Department of Poultry Science, 2Department of Veterinary Pathology, 3M.V.Sc., Poultry Science Scholar,
Post Graduate Institute of Veterinary and Animal Sciences, Akola Maharashtra Animal and Fishery
Sciences University, Nagpur
1

Poultry Nutrition

Summary
Three hundred straight-run Cobb400 day-old broiler
chicks were randomly distributed into five treatment groups
having three replicates containing 20 chicks in each and reared
up to 6 weeks of age on deep letter housing system. The
treatment group T1 (Negative control) containing basal diet
(BIS,2007) without synthetic choline chloride-60% (CC) or herbal
choline (HC), group T2 basal diet with choline chloride @
1kg/ton of feed (Control), groups T3, T4 and T5 basal diets with
supplementation of herbal choline @ 250, 350 and 500g/ton of
feed, respectively. The cholesterol level in treatment group T2
and T5 was significantly reduced (P<0.01) as compared to
treatment group T1. At the end of 6th week there was significant
(P<0.01) increased in level of serum total protein and globulin in
groups T2, T4 and T5 as compared to treatment groups T1 and
T3. The total serum cholesterol and LDL-cholesterol level in
treatment groups T2, T4 and T5 was significantly (P<0.01)
decreased than groups T1. However, the HDL-cholesterol and
triglycerides levels were numerically lower in treatment groups
supplemented with choline chloride or herbal choline as
compared to non-supplemented groups. All other serum
biochemical parameters were comparable in all treatment
groups. The results of the present trial may be concluded that
supplementation of herbal choline at 500 g/ton of feed replacing
synthetic choline chloride was found to improve certain serum
biochemical parameters in broiler chicken.
Keywords: Synthetic choline chloride; herbal choline;
biochemical parameters; broilers

Background
Choline is usually added to poultry diets in the choline
chloride form. However, this source has some disadvantages
such as high hygroscopicity, the acceleration of oxidative loss of
vitamins in the diet, and the formation of trimethylamine in the
gastrointestinal tract of the birds. However, choline is also
present in plants in the phosphatidylcholine form, free choline
and sphingomyelin. Recently, there are natural products,
produced from selected plants, with high content of choline in
esterified form and with high bioavailability, which may be an
important alternative to the use of synthetic choline chloride.
Many researchers have shown that these products can replace
choline chloride in diets for poultry (Muthukumarasamyet al.,
2004, Gangane et al., 2010). Therefore, the present study was
undertaken to evaluate the efficacy of herbal choline
supplemented in broiler diet on serum biochemical profile.

up to 6 weeks. The treatment group T1 (negative control)
containing basal diet (BIS, 2007) without synthetic choline
chloride 60% or Bio-choline, group T2 (control) basal diet with
choline chloride @ 1kg/ton of feed (Control group), groups T3,
T4 and T5 basal diets with supplementation of Bio-choline @
250, 350 and 500g/ton of feed, respectively. The herbal choline
was supplied by M/s. Vamso Biotec Pvt. Ltd., Gurgaon (Haryana).
At the end of 3rd and 6th week the blood samples were collected
from two birds from each replicate i.e. total six birds from each
treatment and separated serum used for biochemical
parameters.

Results
At 3 r d week the data revealed non-significant
differences in the mean values of total protein, albumin, globulin,
High-density lipoprotein (HDL), Low-density lipoprotein (LDL)
and triglycerides in all treatment groups. The cholesterol level in
treatment group T2 and T5 was significantly reduced (P<0.01)
as compared to treatment group T1. At the end of 6th week there
was significant (P<0.01) increased serum total protein and
globulin levels in groups T2, T4 and T5 as compared to groups T1
and T3. The total serum cholesterol and LDL-cholesterol level in
treatment groups T2, T4 and T5 was significantly (P<0.01)
decreased than groups T1. However, the HDL-cholesterol and
triglycerides levels were numerically lower in treatment groups
supplemented with choline chloride or herbal choline as
compared to non-supplemented groups.

Conclusion
The results of the present trial may be concluded that
supplementation of herbal choline at 500 g/ton of feed replacing
synthetic choline chloride was found to improved certain serum
biochemical parameters in broiler chicken.
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Methodology
Three hundred straight run 'Cobb400' day-old broiler
chicks were randomly distributed into five treatment groups
having three replicates containing 20 chicks in each and reared
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EFFECT OF ADDING α-GALACTOSIDASE ENZYME TO TOASTED GUAR (Cyamopsis
tetragonoloba) MEAL BASED DIETS ON EGG PRODUCTION, FEED EFFICIENCY AND
EGG QUALITY PARAMETERS IN LAYING HENS
L. Vidya Sagar*, M. Venkateswarlu, J. Narasimha, S. V. Rama Rao1, T. Raghunandan
Department of Animal Nutrition, P.V.Narasimha Rao Telanagana Veterinary University Rajendranagar,
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A study was conducted on 5280 number of 37 week
old (WL-BV300) laying birds for 112 days (four periods) to
determine the effect of adding α-galactosidase enzyme to Guar
meal (GM) based diets on Egg Production (EP), Feed Intake (FI),
Feed Efficiency (FE), Egg Weight (EW) and Egg Quality parameters
like Egg breaking strength, Haugh unit score, Shell thickness and
Shell weight in laying hens. The experimental diets include 3%
GM (3GM), 3% GM with α-galactosidase (3GME), 3% GM low
(100 kcal/kg) energy (3GML), 3GML with α-galactosidase
enzyme (3GMLE), 6% GM (6GMH) and 6% GM with αgalactosidase (6GMHE). The results of the dietary
supplementation of α-galactosidase to GM based diets was not
effective (P>0.05) in affecting EP, FI, FE. Egg weight (EW) shown
improvement on addition of enzyme α-galactosidase. Egg
quality parameters were not affected significantly. Based on
these results, it is concluded that, supplementation of αgalactosidase (2 IU/kg diet) to the toasted GM based diets did
not significantly affect the production performance in layers but
a trend of improvement was observed and no significant
difference was observed on egg quality parameters on
supplementation of enzyme.

Background
Guar meal (GM) a by-product of guar gum industry is
relatively an inexpensive feed ingredient with high protein
content (48.6%) (Rama Rao et al., 2015). About 88% of the
nitrogen content is in the form of true protein that makes it as a
potential feed ingredient for poultry (Lee et al., 2005). It contains
an anti-nutritional factor galactomannan that limiting the
utilization of GM since galactomannan gum content in the GM
was 46g/kg in which mannans is 20 and galactans 22g/kg (Rama
Rao et al.,2015). Presence of guar gum residue in GM had
negative effects on performance by increasing the viscosity of
digesta, thereby decreasing growth and feed efficiency. Enzyme
added in the diet breaks the polymeric chain of fibrous material
more effectively, thereby reducing the gut viscosity and improve
their nutritive value of the meal (Smith and Annison 1996).
Therefore, an attempt was made to investigate the effect of
supplementing α-galactosidase enzyme in toasted GM based
diets to study its response on production and egg quality
parameters.

Methodology
The experiment was conducted on 5,280 commercial
layers (WL-BV 300) of 37-52 week-old having uniform body
weight and egg production, which were randomly distributed in
to six experimental groups with 10 replicates per group and each

replicate contained 88 birds. Toasted guar meal (GM) was
incorporated at 3 and 6% in WL layers diet (3GM and 6GM,
respectively). Both diets were supplemented with 2U of αgalactosidase per Kg (3GME and 6GMHE, respectively). A diet
with 3% GM having 100 k. cal less ME per Kg was prepared by
altering the level of DORB and maize (3GML). Low ME basal diet
was fed with 2U of α-galactosidase (3GMLE). Enzyme AGal-Pro
180P (α-galactosidase) was procured from commercial source.
Enzyme product was added @ 220g/tonne (8units/g) complete
feed which contributed 2U of the enzyme per kg diet. Statistical
analysis of the data was carried out according to Snedecor and
Cochran (1994).

Results
Overall Dietary supplementation of α-galactosidase to
GM based diets did not affect significantly (P>0.05) on EP, FI and
Feed efficiency. The data of overall experiment indicated
significant (P<0.05) reduction in EW of layers fed low ME basal
diet (3GML) compared to all six diets and enzyme supplemented
(3GMLE), 6GM EW was in between to 3GM and 3GML. Dietary
supplementation of α-galactosidase to GM based did not
influence the egg density during overall experimental period.
Haugh unit indicates quality of egg albumin and an index of
protein utilization. Enzyme supplementation at any of the dietary
energy concentration had no effect on Haugh unit score.
Inclusion of α-galactosidase to the basal diets and control diets
had no effect on shell weight during overall experimental period.
Supplementation of α-galactosidase to the GM based diets did
not show any significant (P>0.05) difference on shell thickness.

Conclusions
Based on the results of the present study, it is concluded that,
Supplementation of α-galactosidase (2 IU/kg diet) to the toasted
GM based diets did not significantly affect production
performance in layers but a trend of improvement was observed
by supplementation of enzyme and egg quality parameters were
also not affected by supplementation of the enzyme.
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EFFECT OF IN OVO SUPPLEMENTATION OF AMINO ACIDS AND NANO SELENIUM
ON GROWTH PERFORMANCE IN COMMERCIAL BROILER CHICKEN
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Summary
A trial was conducted to study the effect of in ovo
supplementation of amino acids and nano selenium on growth
performance of broilers. Standard size fertile Vencobb-400
broiler eggs (n=625) were collected, weighed and randomly
distributed into 5 treatment groups and incubated at Poultry
Research Station, TANUVAS. On 18th day, treatment groups 2
and 3 received aminoacids viz., (Glycine-3.22 mg + Proline3.24 mg) and (Lysine-5.16 mg + Arginine-5.04 mg +
Glutamine-12.10 mg). Group 2 and 3 along with nano selenium
were maintained as group 4 and 5, respectively. Control group
was maintained with 0.5 ml normal saline. Prepared nano
selenium and amino acid mixtures were injected through intraamniotic route of inoculation. The body weight of in ovo
supplemented groups was higher than the control, up to five
weeks period of experiment whereas the average daily weight
gain was higher only up to three weeks period of the trial. The
overall feed efficiency in all the in ovo supplemented groups
(1.64 to 1.65) was better than the control (1.85).

Background
In ovo supplementation of nutrients is one of the
advanced methods to increase the body weight of broilers within
the shortest period of market age. The rate of amino acid
utilization is greater during the second half of incubation.
However, amino acid concentrations in the egg do not seem
sufficient to support embryonic development during the final
stage of incubation. Thus, in ovo supplementation of amino
acids provides adequate amino acids to maximize the potential
growth of the embryo. Research on in ovo supplementation of
combination of amino acids and selenium on performance of
broilers is limited. In ovo supplementation of amino acids
enhances muscle growth of the fast-growing broilers and
selenium supplementation could prevent the muscle damage.

Methodology
Nano form of selenium was prepared and analysed for
its size and zeta potential using a particle size analyzer. Standard
size fertile Vencobb-400 broiler eggs (n=625) were collected,
weighed and randomly distributed into 5 treatment groups and
were incubated at Poultry Research Station, TANUVAS. On 18th
day, the treatment groups 2 and 3 received aminoacids viz.,
(Glycine-3.22 mg + Proline-3.24 mg) and (Lysine-5.16 mg +
Arginine-5.04 mg + Glutamine-12.10 mg). Group 2 and 3 along
with nano selenium were maintained as group 4 and 5,
respectively. Control group was maintained with 0.5 ml normal
saline. Prepared nano selenium was injected through intraamniotic route of inoculation. The post hatch performance of
birds viz., growth rate and feed intake were recorded by
maintaining the birds at PGRIAS, TANUVAS and statistically
analysed.

± 2.52. When yield calculated as g/ hour it was found to be 2.67.
The particle size (nm) and zeta potential (mV) of nano form of
selenium was 79.43±1.32 and -27.03±0.28, respectively.In
ovo supplementation of amino acids in combination with nano
form of selenium highly influenced the chick weight (P<0.01) at
hatch and chick weight to egg weight ratio in all the in ovo
supplemented treatments. No significant variation was observed
between treatments with regard to hatchability and death after
piping whereas the percentage of chicks hatched late after in ovo
supplementation differed significantly (P<0.01) between the
treatment groups. The final weight as well as cumulative weight
gain of birds did not show significant (P>0.05) difference
between control and supplemented groups while significantly
(P<0.01) better feed conversion ratio was observed in in ovo
supplemented groups compared to that of control.However, the
impact of in ovo supplementation was observed up to three
weeks period when the average daily gain found significantly
higher than control in supplemented group.
The ratio of chick weight to egg weight ratio was higher
in all the in ovo supplemented groups when compared to control
this might be due to reduced embryonic catabolism of albumen
derived amino acids for gluconeogenesis and sparing them for
muscle and tissue protein synthesis and consequently improving
body weight at hatch.The body weight of in ovo supplemented
groups was higher than the control, up to five weeks period of
experiment whereas the average daily weight gain was higher
than that of the control only up to three weeks period of the trial.
The overall feed efficiency in all the in ovo supplemented groups
(1.64 to 1.65) was better than the control (1.85). Similar result
was also observed by Joshua (2013).

Conclusion
The research revealed that supplementation of
aminoacids improved the growth performance and feed
efficiency in broilers. Supplementation of nano selenium
improves the muscle fibre and thereby meat quality.
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Result
The nano form of selenium yield as per cent was 62.07
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EFFECT OF IN OVO SUPPLEMENTATION OF AMINO ACIDS AND NANO SELENIUM
ON IMMUNE RESPONSE IN COMMERCIAL BROILER CHICKEN
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Summary
An experiment was conducted to study the effect of in
ovo supplementation of amino acids and nano selenium on
immune response of broilers. Standard size fertile Vencobb-400
broiler eggs (n=625) were collected, weighed and randomly
distributed into 5 treatment groups and incubated at Poultry
Research Station, TANUVAS. On 18th day, treatment groups 2
and 3 received aminoacids viz., (Glycine-3.22 mg + Proline3.24 mg) and (Lysine-5.16 mg + Arginine-5.04 mg +
Glutamine-12.10 mg). Group 2 and 3 along with nano selenium
were maintained as group 4 and 5, respectively. Control group
was maintained with 0.5 ml normal saline. Prepared nano
selenium and amino acid mixtures were injected through intraamniotic route of inoculation. The humoral immune response
and lymphoid organ weight viz., thymus and bursa of Fabricious
were significantly higher in in ovo supplementation of amino
acids with nano selenium than the amino acids supplemented
and control group. Hence, selenium plays a vital role in
enhancing immunity of fast growing broilers to alleviate stress.

Background
Increasing the body weight of broilers within shortest
period possible is the current interesting area of research. In ovo
supplementation of nutrients is one of the methods to increase
the body weight of broilers within the shortest period of market
age. The increased rate of weight gain also poses stress to the
birds. Hence, alleviating stress and improving the meat quality
and thereby the keeping quality of meat are the thrust area of
research. There is paucity of information on improving growth at
the same time reduce the stress in broilers. Therefore, an
experiment was designed to study the effect of in ovo
supplementation of amino acids to enhance the growth
potential and amino acids with nano selenium to improve the
immunity / meat quality.

Methodology
Nano form of selenium was prepared and analysed for
its size and zeta potential using a particle size analyzer. Standard
size fertile Vencobb-400 broiler eggs (n=625) were collected,
weighed and randomly distributed into 5 treatment groups and
were incubated at Poultry Research Station, TANUVAS. On 18th
day, the treatment groups 2 and 3 received amino acids viz.,
(Glycine-3.22 mg + Proline-3.24 mg) and (Lysine-5.16 mg +
Arginine-5.04 mg + Glutamine-12.10 mg). Group 2 and 3 along
with nano selenium were maintained as group 4 and 5,
respectively. Control group was maintained with 0.5 ml normal
saline. Prepared nano selenium was injected through intraamniotic route of inoculation. The assessments of immune
response in birds were determined by assessing their humoral
immune response and lymphoid organs weight. Hence, on 14th
day (7 days after immunization with RDV-F), blood was collected
from ten birds in each treatment as per the standard procedure
to carry out heamagglutination (HA) and heamagglutination
inhibition (HI) tests and at the end of the sixth week trial period,
10 birds from each treatment were slaughtered to study the

lymphoid organ weight. The data collected were statistically
analysed. The percentage data in the experiment were
transformed to their arcsine values before subjecting to
statistical analysis. HI titre data was statistically analysed using
Kruskal wallis test and to compare pair-wise means, MannWhitney's test was applied.

Result
HI titre was found to be highly significant (P<0.01)
between the treatments. The higher mean antibody titre
(117.33) was observed in T4 group (Glycine+Proline+Nano
selenium) which was comparable (106.67) with T5
(Lysine+Arginine+Glutamine+Nano selenium) group, whereas
all other treatment groups showed significantly lower values. The
per cent weight of bursa of Fabricius and thymus in amino acids
and nano form of selenium supplemented groups [T4
(Glycine+Proline+ Nano selenium) and
T5(Lysine+Arginine+Glutamine+Nano selenium)] differ
significantly higher (P<0.01) from other treatments. No
significant (P>0.05) difference was observed in spleen weight
between the treatments. These results corroborate with the Cai
et al. (2012) who observed that dietary nano selenium would
enhance the immune function in broilers and selenium
supplementation can modulate adaptive or cellular immunity in
broiler chicken (Goel et al., 2013).

Conclusion
The supplementation of aminoacids along with nano
selenium found to improve the immune response in broilers and
hence nano selenium can be used along with aminoacids in ovo
safely for enhancing the immunity and thereby alleviating stress
in fast growing broilers.
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EFFECT OF XYLOOLIGOSACCHAIDES ON GUT MICROFLORA OF BROILER
CHICKEN
Sohini Roy, C. Jayaram, Natasha Jayapal, A.P. Kolte, A. Dhali, S. Senani, Manpal Sridhar, A.V.
Elangovan and A. K. Samanta
ICAR-National Institute of Animal Nutrition and Physiology, Adugodi, Bengaluru - 560 030.

Summary
The present study was aimed to unravel the caecal
bacterial changes in broiler chicken supplemented with
xylooligosaccharides generated from green coconut husks.
Forty eight day old broiler chicks were equally divided into two
groups: group 1- control diet and group 2 - experimental diet
containing 1% xylooligosaccharides. After continuous feeding for
four weeks, birds were slaughter and caecal contents were
collected to see the bacterial changes using NGS analysis. The
NGS analysis revealed higher proportion of beneficial bacteria
over the control as a result of xylooligosaccharides
supplementation. Additionally, the population of opportunistic
pathogens was lowered owing to prebiotic supplementation.

Poultry Nutrition

Background
The xylooligosaccharides (XOS) is one of the
important prebiotic that helps in maintaining gut health and
functionality (Samanta et al., 2015). It is the only prebiotic that
could be produced from the agricultural wastes. Albeit, several
studies have been reported on evaluation of fructan (inulin) class
of prebiotic, frugal information is available on potentiality of
xylooligosaccharides on gut microflora of broiler chicken through
high through put sequence analysis. The present endeavor was
made to produce xylooligosaccharides from green coconut
husks followed by its evaluation as prebiotic through monitoring
caecal bacterial changes applying NGS analysis.

Methodology
Day old chicks were procured from commercial
supplier (M/S Venky Hatcaheries Pvt. Ltd). Forty eight chicks were
equally divided into two groups with 24 chicks in each. Group1:
chicks were maintained on standard starter diet till 3rd week,
followed by standard finisher diet in 4th week. In group 2, the
diet was supplemented with 1% xylooligosaccharides generated
from the xylan of green coconut husks by enzymatic hydrolysis
(12 IU xylanase, pH 5.0, 450C temperature, 3 h hydrolysis). After
completion of the experimental feeding, the birds are
slaughtered and caecal contents were collected for DNA
extraction using ZR fecal DNA extraction kit. The metagenomic
DNA obtained from caecal content was used for generating 16s
rRNA amplicons using universal bacterial primers to amplify V3V4 region and the amplicons were used for sequencing on MiSeq
platform (Illumina Inc., USA). The amplicon libraries were
prepared using Nextera XT Index Kit (Illumina Inc.) as per the 16S
Metagenomic Sequencing Library Preparation Protocol. The
libraries were sequenced using the illumina 2 x 300 bp
sequencing chemistry to generate ~250 Mb of data per sample.

66.90%) in XOS supplemented birds over the control. At family
level, the abundance of Bacteriodacea and Turcibacteraceae
were lesser in group 2 than group 1. The abundance of
Lachnospiraceae, Enterobacteriaceae and Ruminococcaceae
was identical in both control and XOS supplemented birds.
H o w e v e r, b a c t e r i a l s p e c i e s b e l o n g i n g t o
Peptostreptococcaceae, Enterococcaceae, Clostridiaceae, and
Lactobacillaceae were higher in XOS supplemented birds than
control. A total of 22 different genera was identified in control
group, whereas, the number was 35 in XOS supplemented birds.
In the control group, Bacteriodes were found to be dominant,
followed by Ruminococcus, Turicibacter, Blautia, Enterococcus,
and Lactobacillus etc. In XOS supplemented birds, the dominant
genera were Bacteriodes, followed by Enterococcus, Blautia,
Ruminococcus, Turicibacter, Lactobacillus etc (Figure 1). The
species richness was higher in XOS supplemented birds than
control. Abundance of beneficial bacteria (Lactobacillus, Blautia,
Faecalibacterium) significantly increased due to 1% XOS
supplementation. Nevertheless, the abundance of opportunistic
pathogenes (Bacteroides, Ruminococcus, Turicibacter, Bilophila,
Erwinia) reduced in birds receiving 1% XOS. It is presumed that
healthy gastrointestinal tract is attributed by the presence of
diverse microflora predominantly by beneficial microflora. The
supplementation of prebiotic xylooligosaccharides ensured
establishment of numerous bacterial genus in the ceacum of
broiler birds as compared to the control group.

Conclusion
The prebiotic xylooligosaccharides was able to
maintain the healthy gut microflora in broiler chicken and
reduced the abundance of opportunistic pathogens. The results
indicated that XOS could be the potential feed additive to
safeguard the gut health of broiler chicken.

Reference
Samanta, A.K., Jayapal, Natasha., Jayaram, C., Roy, Sohini, Kolte, A.P.,
Senani, S. and Sridhar, Manpal. 2015. Xylooligosaccharides
as prebiotic from agricultural byproducts: Production and
application. Bioactive carbohydrates and Dietary Fiber 5:62 71

Results
Sequencing results revealed that most of the identified
bacteria belong to Eubacteria kingdom. Total numbers of species
identified were 9,281 and 13,375 in group 1 and 2, respectively.
Firmicutes dominated in both control and XOS supplemented
birds. Nevertheless, their dominance was higher (74.3 vs.
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EVALUATION OF NUTRIENT PROFILE OF RICE DDGS AND ITS FEEDING VALUE FOR
VANARAJA CHICKS
M.V.L.N. Raju*, S.V. Rama Rao, B. Prakash and S.K. Verma
ICAR-Directorate of Poultry Research, Rajendranagar, Hyderabad 500030

Summary
Nutrient profile of rice DDGS and its feeding value was
assessed in the diet of Vanaraja chicks during 0 to 6 weeks of age.
Wide variation in CP (mean 52.97+6.55%), amino acid and
mineral contents was observed among the 7 samples analysed.
High (57%) and low protein (47%) DDGS were included in
Vanaraja chick diet at graded levels (0, 5 and 10%). Increased
body weight was observed at 5% level of DDGS, while at 10%
level, such a beneficial effect was not observed. FCR was poor at
higher level of DDGS and weight of intestine decreased with
DDGS feeding, whereas other variables tested remained
unaffected.

Background
Distiller's dried grain with solubles are produced as a
by-product of fermentation of cereal grains like rice, wheat,
sorghum, maize etc. for ethanol production. The starch portion
of cereal is used up in the fermentation leaving the residual
DDGS rich in protein, amino acids and other nutrients. However,
large variation exists in nutritional profile of DDGS (Swiatkiewicz
et al., 2008; Salim et al., 2010) as the processing conditions
employed and the raw material used varies widely from plant to
plant. In the present study, the nutrient profile and feeding value
of rice based distiller's dried grain with solubles (DDGS) were
evaluated.

Methodology
A total of 7 samples of rice based DDGS were
collected from local market. The samples were analysed for
proximate principles, calcium, phosphorus and amino acid
profile. The feeding value of 2 of these samples of rice DDGS, viz.
high protein (57% CP) and low protein (47% CP) was evaluated in
the diet of Vanaraja chicks during the nursery phase of 0 to 6
weeks of life. Both lots of DDGS were fed separately at 0, 5 and
10% levels in diet on isocaloric and isonitrogenous basis and the
response of Vanaraja chicks was assessed in terms of
performance, carcass characteristics, DM digestibility and
serum biochemical profile.

and 3.22%) for valine. The calcium and phosphorus contents
varied between 2.54 to 3.88 and 0.65 to 1.39%, respectively.
Body weight remained unaffected till 4weeks of age,
but at 5 weeks, the highest body weight was recorded with 5%
level of both types of DDGS. At 6 weeks, the body weight was
significantly (P<0.05) higher at 5% level of both types of DDGS in
comparison to control and at their higher level of 10%, the body
weight, however was similar to that of control. Feed intake was
higher in all the groups fed DDGS, the difference being
statistically significant (P<0.05) at 3 weeks, while feed
conversion efficiency was poor at the higher levels of DDGS.
Serum protein and cholesterol concentration, DM digestibility,
carcass yields and organ weights were not affected, except for
reduced weight of intestine in the groups fed DDGS.

Conclusion
The results of the study thus indicate wide variation in
the nutrient profile of rice DDGS samples collected from market
and their dietary inclusion at 5% level in isocaloric and
isonitrogenous diets improved performance of Vanaraja chicks,
while no adverse effect was recorded in other variables.

References
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Result
Physical examination of the rice DDGS samples
revealed considerable variation in color and texture of the
material. The crude protein content was found to vary between
44.68 and 62.42% among the samples, while the mean CP was
52.97+6.55%. The mean alongwith the minimum and maximum
values for the critical amino acids were: 1.53+0.26 (1.24 and
1.89%) for lysine, 1.17+0.10 (1.02 and 1.3) for methionine,
2.22+0.21 (1.91 and 2.5%) for methionine+cysteine,
1.76+0.17 (1.52 and 1.98%) for threonine and 2.87+0.31 (2.44
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FEEDING OF MOONG DAL WASTE ON GROWTH PERFORMANCE, FEED INTAKE,
FEED EFFICIENCY AND COST EFFECTIVENESS IN GROWING DESI CHICKEN
A. Bharathidhasan* and P. Tensingh Gnanaraj
Instructional Livestock Farm Complex, Tamil Nadu Veterinary and Animal Sciences University, Chennai600 051. *Assistant Professor, Dept. of Animal Nutrition, Madras Veterinary College, Chennai-7

Summary

also worked out. All data were statistically analysed.

An experiment was conducted to study the effect of
moong dal waste on growth performance, feed intake and feed
efficiency of growing desi chicken for a period of eight weeks
from 10-17th weeks age. There was no significant difference on
weight gain, feed intake and feed efficiency among moong dal
waste added groups. The inclusion level of 0-40 % moong dal
waste in iso- nitrogenous and iso-calorie diet was not affected
the performance of desi chicken in all treatment groups. The
cumulative weekly weight gain, cumulative weekly feed intake
and cumulative feed efficiency were not differed among moong
dal waste supplemented groups. The cost of feed per kg weight
gain was significantly (p<0.01) reduced in 20 %, 30 % and 40 %
moong dal waste added groups than control. The percentage
reduction in feed cost per kg weight gain was 8.40, 17.30, 21.90
and 26.11 in 10 %, 20 %, 30 % and 40 % moong dal waste
supplemented groups respectively when compared to control.

Results

Keywords: Moong dal waste, desi chicken, weight gain, feed
intake, feed efficiency

There was no significant difference on weight gain,
feed intake and feed efficiency among moong dal waste added
groups (Table 1). The inclusion level of 0 - 40 % moong dal waste
in iso-calorie and iso- nitrogenous diet was not affected the
performance of desi chicken in all treatment groups. The
cumulative weekly weight gain, cumulative weekly feed intake
and cumulative feed efficiency were not differed among moong
dal supplemented groups. The cost of feed per kg weight gain
was significantly (p<0.01) reduced in 20 %, 30 % and 40 %
moong dal waste added groups than control. The percentage
reduction in feed cost per kg weight gain was 8.40, 17.30, 21.90
and 26.11 in 10 %, 20 %, 30 % and 40 % moong dal waste
supplemented groups respectively when compared to control.
The feeding of unconventional feed like sweet potato meal at 0,
10 % and 20 % did not alter the growth performance, feed intake
and feed efficiency in growing desi chicken (Afolayan et al.,
2013)

Background

Conclusion

Native chicken are valuable genetic resources for each
country due to their adaptability to harsh conditions and their
resistance against local diseases. Rural poultry production is
regaining attention in smallholder agricultural systems, wherever
low external production inputs are demanded. The traditional
system is advantageous due to free feed resources in the
surrounding environments and kitchen leftovers, use of rural
breeds that are adapted to their environment and preserved
ability to incubate and brood naturally (Sahota and Bhatti 2001).
These desi birds perform well with high fibre diets and it has
better feed efficiency even with diets having low energy and
protein from locally available feed ingredients. Hence, an
experiment was conducted with an objective to study the growth
performance, feed intake, feed efficiency and cost effectiveness
of feeding unconventional feed like moong dhall waste in
growing desi chicken for a period of eight weeks from 10-17th
weeks age.

It was concluded that the moong dal waste can safely
be included up to 40 % for desi chicken with non- significant
difference in weight gain, feed intake and feed efficiency in isocalorie and iso- nitrogenous diets. Further, the maximum percent
reduction in feed cost by 26.11 was observed in 40 % inclusion
level of moong dal waste than control.
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Methodology
One fifty growing desi birds at 10th week age were
randomly divided into five experimental diets with three
replicates of 10 birds each. The five experimental diets were
prepared with iso-calorie and iso-nitrogenous diets by mixing of
0, 10 %, 20 %, 30 % and 40 % moong dal waste. All birds were
fed with weighed quantity of moong dal waste mixed feed and
adlibitum quantity of water and reared with standard manage
mental practices. The feed intake was measured daily and
weight gain was obtained in weekly interval. The feed efficiency
was calculated and the economics on feeding moong dal waste
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EFFECT OF DIETARY COMBINATIONS OF LINSEED OIL AND NATURAL
ANTIOXIDANT ON CARCASS PERFORMANCE AND SENSORY ATTRIBUTES OF
BROILER CHICKEN
A Mech1*, RU Suganthi2, Veerasamy Sejian1, RK Veeranna3 and V. B. Awachat4
1
Senior scientist, 2Principal Scientist, 3Technical Officer-3, 4Technical Officer-6,

Summary

Results

The study was conducted to evaluate the effect of
dietary linseed oil with curry leaf powder, ginger powder,
turmeric powder and commercial antioxidant (redox)
supplementation on carcass performance and sensory
characteristics of broiler chicken. Results at the end of 6th week
revealed significantly (P<0.05) higher live weight in linseed oil+
natural antioxidant supplemented groups as compared to
commercial antioxidant + linseed oil and only linseed oil
supplemented group. The other carcass characteristics did not
show significant variations. The enhancement of n-3 PUA in meat
due to increase in -lionolenic acid content, did not cause any
adverse effect on sensory quality of chicken meat.

Evaluation of carcass characteristics revealed
significantly (P<0.05) higher live weight (kg) in LO+ natural
antioxidant supplemented groups as compared to commercial
antioxidant + LO and only LO supplemented group (table1).
There was enhancement in n-3 PUFA content in LO
supplemented groups and most of the n-3 PUFA enhancement
was due to increase in -lionolenic acid content. The carcass
characteristics like dressing percentage, hot carcass weight and
drip loss did not show significant variations (table 1). The ability
of fresh meat to retain moisture is considered as one of the most
important characteristics of raw meat. Drip loss reduces the
weight of saleable meat product as well as eating quality. An
experiment conducted in Ross male broiler birds reared up to 42
days to see the effect of different period of pre-slaughter fasting
period (4-16 h) and water spray could reveal a drip loss in meat
ranging between 4.95 to 3.6% (Komiyama et al., 2008) which is
comparatively higher than present finding (1.46 to 2.64%).

Background
Feeding oils rich in omega-3 group of polyunsaturated
fatty acid (n-3 PUFA) improves broiler performance and also
produce n-3 PUFA enriched meat. But one backdrop is that the
oxidative breakdown of n-3 PUFA causes the occurrence of fishy
aroma and off-taste, in the poultry meat fed a higher level of n-3
PUFA leading to compromised carcass performance and sensory
quality. It is suggested that this can be prohibited by
supplementation of antioxidants. The present study was
conducted in day old broiler birds to evaluate the effect of
feeding linseed oil (LO) a rich source of n-3 PUFA in combination
with natural antioxidants like curry (CP), ginger (GP), turmeric
powder (TP) or commercial antioxidant on carcass performance
and sensory quality of meat.

Methodology
One hundred and eighty day old broiler chicks were
randomly allotted to six dietary treatments for a period of 42
days with five replicates of six birds each. The dietary treatments
were a maize soyabean based diet supplemented with 2%
vegetable oil (C), 2% linseed oil (LO), 2% linseed oil + 0.5%
Redox, a commercial antioxidant (LOR), 2% linseed oil + 0.5%
curry powder (LOC), 2% linseed oil + 0.5% ginger powder (LOG)
and 2% linseed oil + 0.5% turmeric powder (LOT). On day 42, all
broilers were weighed and two birds from each replicate were
chosen for slaughtering. The carcasses were evaluated for
carcass characteristics. For estimating drip loss 100 g of breast
meat was longitudinally cut from the carcasses of the
slaughtered chicken at 24 h post mortem, weighed and
suspended in a plastic zip lock pouch at 4°C for 48 hours. After
48 h exudates were discarded and the samples were weighed
and drip loss was calculated. For evaluation of sensory quality
150 g of breast and thigh meat were pressure cooked with 100
ml water in a conical flask for 10 minutes and then presented
before eleven panelists.

The sensory evaluation by the consumer panel
indicated that in terms of general appearance, flavor, texture and
juiciness there was no significant difference across the six
treatments compared and the scores varied between 7.18 ±
0.17 to 8.18 ± 0.20 on a total 10 point score. It was reported
that duration of linseed feeding significantly affected the color
characteristics, functional properties and oxidative stability of
broiler meat since meat samples from dietary linseed fed for a
long duration i.e. 24 to 35 days and was not acceptable by the
consumers (Betti et al., 2009). In the present study 2% linseed oil
supplementation for 42 days had no adverse effect on
organoleptic properties. The variations in the findings may be
due to variations in the form and level of feeding.
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EFFECT OF ORGANIC SELENIUM AND ASHWAGANDHA ON THE SENSORY TRAITS
AND PHYSICOCHEMICAL PROPERTIES OF VENCOBB-400 BROILERS
Manoj Kumar Singh*, Jinu Manoj and D.S. Sahu
College of Veterinary and Animal Sciences Sardar Vallabhbhai Patel University of Agriculture and
Technology, Meerut, India
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Background
The quality attributes of meat are its characteristics
which include external factors viz. appearance, colour,
consistency, texture, flavour, grade, standards and internal
factors viz. fat content, cholesterol content, water holding
capacity, pH, antioxidant and microbial properties. The health
conscious consumers are demanding quality poultry products.
Nutritional diet of poultry influence meat quality in terms of
nutritive value, sensory acceptability and human health.
Supplementation with organic Se reduces drip loss in meat and
reduces the susceptibility of the muscle to the lipid oxidation.
Ashwagandha contains many useful medicinal ingredients,
including withanolides (steroidal lactones), alkaloids, choline,
fatty acids, amino acids, and a variety of sugars. Therefore, the
supplementation of Ashwagandha (Withania somnifera) root
powder has significant role in physicochemical and sensory traits
of meat.

Methodology
The present experimental study was undertaken to
explore the possibilities of augmentation of chicken meat quality
attributes with dietary supplementation of organic selenium (Se)
and Ashwagandha (Withania somnifera). Organic selenium (Se)
and Ashwagandha were supplemented in broiler chicken feed at
different level for different group. Chicken were slaughtered at
42 days age as per scientific method and dressed to produce
meat under hygienic conditions. The dressing per cent was
analyzed. The thigh meat was cut into one inch cubes. Thigh
meat chunks were cooked in boiling water containing 2 %
common salt till internal temperature reached upto 82Âº C.
Weight of raw and cooked thigh chunks was recorded to
calculate cooking yield (%). The proximate principles of the
chicken thigh meat samples viz. moisture, fat, protein and ash
content as well as the total cholesterol content were
determined. Representative samples of 10 g of chicken thigh
meat from each experimental group were homogenized and the
pH of prepared homogenates was recorded by using a digital pH
meter. WHC of chicken thigh meat samples were also
determined. Sensory evaluation of control and treatment cubes
was conducted by a semi-trained panel consisting of seven
panelists. The sensory panelists were asked to rate their
preference on a nine point Hedonic scale, where 9 point was
extremely desirable and point 1 was extremely undesirable for
different attributes. The panelists judged the samples for
appearance, flavour, texture, juiciness and overall acceptability.
To analyze the effect of organic Se and Ashwagandha feeding as
dietary supplementation on the various meat quality attribute
variables of chicken meat considered in this study, all variables
were submitted to an analysis of variance considering one fixed

factor. Duncan's multiple range test and critical difference were
determined at the 5 per cent significance level.

Result
In the current study, no significant difference was
found in dressing percentage and cooking yield between
treatments groups. Physico-chemical attributes of chicken meat
revealed that there was a significant (P<0.05) increase in
protein, ash content and water holding capacity; whereas, there
was a significant (P<0.05) decrease in fat and cholesterol
content with increasing level of selenium and Ashwagandha in
poultry feed. There was a non-significant (P<0.05) difference
observed among meat pH of different groups. The quality of
meat evaluated on the basis of sensory scores on 9-point
Hedonic Scale was significantly (P<0.05) superior in treatment
groups when compared to control group with respect to all the
attributes, viz., appearance, flavor, tenderness, texture, juiciness
and overall acceptability. Out of six groups, the treatment group
in which 0.15 mg/Kg selenium and 2.5% Aswagandha was
supplemented in the feed was the superior with respect to
proximate principles as well as sensory attributes. Conclusion:
Supplementation of selenium and Ashwagandha in poultry feed
improved textural properties and sensory acceptability scores of
chicken meat. Hence, supplementation of selenium and
Ashwagandha in poultry feed may be a promising tool for
production of nutritional manipulated meat for health conscious
consumers.
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CARCASS CHARACTERISTICS OF BROILER CHICKEN FED WITH SHEEP MANURE
BASED DIETS SUPPLEMENTED WITH OR WITHOUT ENZYMES
I. U. Sheikh, M. T. Banday, S. Adil, A. A. Khan, I. A. Baba, Bushra Zaffer and S. S. Nissa
Division of Livestock Production and Management, Faculty of Veterinary Sciences and Animal
Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir, Shuhama,
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Summary

Results

The cost of feed ingredient is about 70-75% of the

The per cent blood loss was recorded as 4.27±0.06,

total cost of broiler production. There is shortage of quality feed

4.22±0.08, 4.37±0.06, 4.42±0.09 and 4.28±0.07 for T1, T2,

ingredients in Kashmir valley. The feeds are to be imported from

T3, T4 and T5 groups, respectively. The per cent feather loss was

other states of the country which adds more production cost of

recorded to be 5.95±0.12, 6.08±0.09, 6.15±0.08, 5.98±0.09

poultry. The nutritionists are often forced to formulate the

and 6.16± 0.11 respectively, for T1, T2, T3, T4 and T5 groups.

cheaper diet by inclusion of locally available non-conventional

There was no significant difference observed for blood and

feeds. Therefore, the present study was conducted to evaluate

feather loss among the treatment groups. The per cent dressing

the performance of broiler chicken fed with sheep manure(SM)

yield was found to be 71.86±0.38, 72.13±0.29, 71.92±0.22,

based diets supplement with or without enzymes.

71.75±0.28 and 72.07±0.32 respectively, for T1, T2, T3, T4 and

Keywords: Sheep manure, Enzyme, Carcass traits, Broiler
chicken.

T5 groups. Statistically, no significant difference was observed
among the different treatment groups. The per cent of different
cut-up parts were found to be differed non-significantly among

Background

the different treatment groups. The per cent giblet yield was also

Sheep manure is an agricultural by product which has

found to be 6.88±0.14, 6.28±0.12, 6.82±0.14, 6.48±0.17

always been thrown as waste and unusable by the farmers and

and 6.58±0.15 respectively, for T1, T2, T3, T4 and T5 groups.

any conventional industry. However, its incorporation in the diet

Statistical analysis revealed non-significant differences among

of monogastric animal is encumbered by its relatively high fibre

the various treatment groups.

content that reduces its nutritional value (Onu, 2007). Inclusion

Conclusion

of exogenous enzymes will improve its nutritional value and
utilization by birds. In recent years the use of animal manure for
feeding of livestock has generated considerable interest due to
the fact that the conventional feed stuffs can no longer
adequately meet the need of fast growing poultry industry
(Abeke et al., 2003).

From the present experiment it can be concluded that
sheep manure could be utilized successfully in broiler chicken
ration up to 10% level with or without enzyme supplementation
without any significant effect on the carcass characteristics and
giblet yields of broiler birds.

References

Methodology
A total of 210 broiler chicks were procured and reared
under uniform managemental condition for one week. On 8th
day the chicks were distributed into five treatment groups viz.
T1, T2, T3, T4 and T5 containing 42 chicks in each which were
subdivided into three replicates of 14 chicks each. The T1

P. N. Onu and F. N. Madubuike (2010). Performance and carcass
properties of finisher broilers fed exogenous enzyme
supplemented sheep manure based diet. Indian Journal of
Animal Research. 44(2): 94-99.
P. N. Onu and M. O. Otuma (2008). Utilization of heat treated Sheep
dropping in the diet of broiler finisher chicks. International
Journal of Poultry Science. 7(2): 19-173.

(Control) group fed basal diet and in T2 and T4 the basal diet was
replaced by SM at 5% and 10% level without enzyme where as T3
and T5 the basal diet was replaced by SM at 5% and 10% level
with enzyme supplementation. The sheep manure was collected
and dried at 80 0C for 3 hours in the hot air oven and then
grounded and utilized in the diet of broiler chicken. The study
was conducted up to six weeks of age. At the end of trial 30 birds
(six birds from each treatment) were selected randomly to study
the carcass traits. The birds were slaughtered by halal methods
after overnight fasting. The dressed yield, eviscerated yield and
giblet were recorded and expressed as per cent pre slaughter live
weight. The yield of various cut-up parts were also recorded and
expressed as per cent of dressed weight.
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DIETARY L-VALINE ON PRODUCTION PERFORMANCE OF COMMERCIAL LAYER
CHICKENS
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ICAR-Central Avian Research Institute. Izatnagar, Bareilly-243 122,
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Summary
A total of 160 commercial White Leghorn layers at 28
weeks of age were divided in to four treatment group, each
consisting of five replicates of eight birds. The experimental feed
was formulated by adding 0.05 (T2), 0.10 (T3) and 0.15 (T4) per
cent L-valine in basal layer diet (T1) and fed adlibitum to the
respective treatment groups. The result revealed that dietary Lvaline supplementation at 0.10 and 0.15 per cent levels had
significantly (P<0.05) increased egg production. The feed
efficiency was significantly (P<0.05) better in the 0.15 percent
L-valine supplemented group. Feed consumption of commercial
White Leghorn layers not affected by dietary L-valine
supplementation.

Poultry Nutrition

Key words: Dietary L-valine, White Leghorn layers, Production
performance

Background
Valine is considered as one of the limiting amino acid
for layers after methionine, lysine, tryptophan and threonine.
There are very limited studies on the valine requirement of
commercial hybrid layers under field conditions. The commercial
availability of L-valine offers new opportunity to formulate more
efficient diets, through the optimization of the ideal amino acids
profile. It has been suggested that valine is a key amino acid in
layer nutrition, balancing of valine with synthetic crystalline
valine in past has resulted in increased egg production in layers.
Hence, the present study is proposed to investigate the effect of
dietary L-valine supplementation on production performance of
commercial White Leghorn layers.

Methodology
The study was conducted with 160 commercial White
Leghorn layers of 28 weeks of age. The layers were randomly
allotted into four treatment groups with five replicates of eight
birds each. All the birds were reared in layer cages under
standard managemental conditions throughout the
experimental period. The experimental feed was formulated
according to the standards prescribed in Bureau of Indian
Standards (BIS, 1992) and by adding different levels of L-valine
in basal layer diet. The treatment groups consisted of basal
control layer diet (T1) with 0.05 per cent (T2), 0.10 per cent (T3)
and 0.15 per cent L-valine (T4) supplementation per kg of feed
and fed adlibitum to the respective treatment groups throughout
the study period. Daily egg production and livability was
recorded from that hen day and housed egg production
calculated. Measured quantity of feed was offered to
experimental birds daily, the left over feed was measured at
biweekly interval and the feed consumed by the birds in each
replicate was worked out from that feed efficiency is calculated
as kilograms of feed consumed to produce one dozen of eggs.

The data collected were subjected to statistical analysis as per
the method suggested by Snedecor and Cochran (1989).

Results
The mean (±SE) overall production performance of
commercial White Leghorn layers as influenced by dietary
inclusion of different levels of L-valine from 28 to 40 weeks of
age are presented in Table I. The analysis of variance of data
revealed that the supplementation of L-valine at different levels
had no significant influence on the consumption of commercial
layers. These results are in agreement with the findings of
Meluzzi et al., 2001, who also recorded no significant difference
in feed consumption due to L-valine supplementation in diet of
laying hens. The analysis of variance of data revealed that valine
supplemented groups recorded significantly higher egg
production than the control group. The overall egg production
was significantly higher in both T3 (92.33) and T4 groups (93.10
%) than the rest of the treatment groups (91.02-91.16). It was
also noticed that as the L-valine level increased in the diet, there
was a proportionate improvement in the egg production. Similar
to the results of this study, Lelis et al., 2014, also found different
digestible valine to lysine ratio had quadratic effect on the egg
production and maximum egg production in hens which were
had 537 mg digestible valine intake/day. Similar trend also
observed in the hen day egg production. It was observed that
dietary L-valine supplementation had significant influence on the
feed efficiency in commercial White Leghorn layers. The overall
performance during the study period revealed that the T4 group
recorded significantly better feed efficiency (1.84) followed by
T3 (1.86), T2 (1.87) and T1 (1.89). The result of the present
study was is agreement with the findings of Lelis et al., 2014,
reported that digestible valine intake of 519 mg/hen/day had
better feed conversion ratio in Delkalb Brown from 45 to 54
weeks of age. The mean livability percentage of commercial
White Leghorn layers did not differ significantly between
treatment groups.

Conclusion
Based on the results of present study, it can be
concluded that supplementation of L-valine in commercial
White Leghorn diet was found to be an inexpensive way to
increase profit margin.
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EFFECT OF FEEDING TOASTED GUAR MEAL (Cyamopsis tetragonoloba) ON THE
PERFORMANCE IN COMMERCIAL LAYER DIETS
M. Hanumanth Rao*, V. Ravinder Reddy, S. V. Rama Rao1, M. Sashikumar, N. Nalini Kumari and T.
Raghunandhan
College of veterinary science, PVNR Telangana veterinary university, Hyderabad, India,
1
ICAR-Directorate of poultry research, Hyderabad, India

Background
Scarcity and escalating cost of prime protein soya
bean meal gives every scope to look for alternate quality feed
resources to balance the nutrients in least cost rations in a
sustainable way and make poultry farming viable in the tropics.
Guar (Cyamopsistetragonoloba) is a promising feed stuff,
abundantly available and comparatively better nutritive value.
Guar is a legume which is known for its resistance to drought
conditions. Guar is cultivated in semi-arid and sub-tropical
regions of Pakistan and India.. Guar seeds are extracted for guar
gum, to produce gum (galactomannan) guar seeds are split,
which yields protein rich germ fraction and low protein husk
fraction as by- products (Conner, 2002). Guar meal (GM) is a
combination of these two fractions, which contains similar
amount of CP and less expensive than SBM (Gutierrez et al.,
2007; Rama Rao et al., 2014). Therefore, the present study was
designed to find out the possibility of utilizing the processed GM
as a source of protein in layer rations and to study the effect of
inclusion of graded levels of toasted GM (TGM) at different
energy efficiency of TGM supplemented in WL layer diets on egg
production and egg quality parameters.

Methodology
The research work was planned to study the effects of
inclusion of toasted GM (TGM) (toasted at 120oC for 35 min)
incorporated at graded levels (0, 6, 12, 18 %) in maize-soybean
meal based diets in White Leghorn layer diets to study the
performance and egg quality parameters for 4 laying periods at
Poultry Experimental Station, ILFC, College of Veterinary Science,
Rajendranagar, Hyderabad.The experiment was conducted on
224 commercial layers (BV 300) of 27 weeks of age having
uniform body weight and egg production, which were randomly
distributed in to seven experimental groups with eight replicates
per group and each replicate contained four birds.Six
experimental diets were formulated and ingredient and nutrient
composition is shown in the Table 1. TGM (toasted at 120oC for
35 min) was incorporated in three diets at 6, 12 and 18 % in WL
layers considering the ME as 50% of GE. Similarly, in another
three diets, TGM was incorporated at 6, 12 and 18 % considering
the ME as 60% of GE and one diet was the reference diet based
on Maize-SBM.

16 eggs per treatment were utilized for measurement of egg
quality traits (viz., shell weight (g), shell thickness (mm), Haugh
unit score, egg density, shell strength and shell percentage)
during the four laying periods.

Results
Varying energy efficiencies of TGM and graded (6, 12
and 18 %) inclusion levels of TGM did not influence (P>0.05) the
EP. However, 18 % TGM inclusion level with 60 % energy
efficiency of TGM showed higher EP compared to other dietary
treatment groups.Varying energy efficiencies of TGM and graded
(6, 12 and 18 %) inclusion levels of TGM did not influence
(P>0.05) the FI, FI/EM, EW, EM, Haugh unit score and egg
density. Inclusion levels of TGM and energy efficiency of TGM did
not show any significant (P>0.05) effect on shell weight, shell
percentage, shell thickness and shell strength in all the four
periods.

Conclusion
Heat processed guar meal i.e. TGM could be a
valuable alternative to SBM as it is a protein rich feed stuff
possessing nearly 46 % CP on DMB. TGM also contains
considerable amounts of all essential amino acids. TGM is also a
good source of calcium (1.62 %) and phosphorus (0.70 %) and a
moderate source of energy (2497 Kcal/kg).TGM can be safely
included in White Leghorn (WL) layer diets up to 18 % without
affecting performance and egg quality.
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EP was recorded twice a day. FI per bird and feed
efficiency (FE, g feed consumed to produced g egg mass) were
calculated and compiled at every 28-d interval. Average egg
weight (EW) was recorded by weighing 16 eggs per replicate per
day for three consecutive days at end of each period (26-28
d).Internal egg quality parameters were evaluated by utilizing 2
eggs from each replicate during the end of each period. In total,
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ASSESSMENT OF PRODUCTION PARAMETERS IN LAYERS FED ON DIETS
CONTAINING RICE DRY DISTILLER'S GRAINS WITH SOLUBLES WITH OR
WITHOUT PROTEASE
Gupta S. L.*, Tyagi Pramod K., Tyagi Praveen K., Mandal A.B., Rokade J.J., and Dinani O.P.
*Ph.D. Scholar, AN&FT, Central Avian Research Institute, Izatnagar, U.P. 243122

Summary
Rice-DDGS is a by-product from the ethanol industry
and very cheap source of crude protein and energy. A feeding
trial was carried out in a (4x2) factorial CRD with 26 weeks old
CARI Sonali layer birds fed with DDGS with and without protease
enzyme at 4 dietary levels into 8 groups for 10 weeks. Findings
revealed that production performance of layers were
significantly higher (P<0.01). FCR per kg egg mass, per dozen
egg mass and net FCR improved significantly (P<0.05) with
dietary inclusion of rice DDGS up to 10% in diet, which were
further improved significantly on addition of enzyme.

Poultry Nutrition

Background
Rice-DDGS a by-product from the ethanol industry are
considered to be waste, but can still have a use as a feed
ingredient because it is considered a waste product, very cheap
source of crude protein, available phosphorous, unsaturated
fatty acids and essential amino acids. There has been a
significant amount of recent research conducted on the use of
DDGS in layer diets confirming that it is an excellent partial
replacement for corn and soybean meal and supports excellent
layer performance and egg quality.

Methodology

feed intake and egg weight. Different levels of DDGS have
significant (P<0.01) impact on egg mass with highest value at
10% inclusion level. Addition of enzyme significantly (P<0.05)
increase the egg mass production. Egg production significantly
(P<0.01) increased on addition of different levels of DDGS either
sole or in combination with enzyme in overall (0-10 weeks) of
experimental period. FCR/kg egg mass, FCR/dozen egg
production and Net FCR was significantly improved at 5, 7.5 and
10% inclusion level of DDGS as compare to control with
maximum improvement at 10% inclusion level was observed.
Beneficial effect of enzyme addition was found in FCR/kg egg
mass and Net FCR, however, interaction effect was found nonsignificant (P>0.05).

Conclusion
Incorporation of rice dry distiller grain with soluble
(DDGS) in this phase of feeding proved beneficial for egg
production in laying hen and protease enzyme supplementation
can improve it. The preliminary work carried out indicated that
rice based dry distiller grain with soluble is a good source of
metabolizable energy and crude protein for poultry and it can
replace costly conventional feedstuffs like maize and soybean
meal up to 10% level in diet of laying hens to economize the cost
of egg production.

A feeding trial was carried out in a (4x2) factorial
completely randomized design (CRD) with twenty six weeks old
CARI Sonali layer birds (RIR M x WLH F) (n =120) where in ricedry distiller grain with soluble (DDGS) with and without protease
enzyme supplementation were fed to laying hens, each at four
dietary levels (0, 5, 7.5 and 10%). All the laying hens were
distributed randomly into eight dietary groups from D1 to D8 on
the basis of similar egg production and body weight with uniform
package of essential nutrients. Each group has 15 replications
containing one bird per replication. The feeding trial was
conducted for 10 weeks (45th to 54thwk of age). Daily egg
production, weekly egg weight and feed intake were recorded in
order to assess the percent egg production and feed conversion
efficiency.

Result
Significantly higher (P<0.01) body weight gain was
found in layers fed diet containing 10% DDGS in comparison to
those fed diet containing 0, 5 and 7.5% DDGS. Feed intake was
significantly (P<0.01) higher at different levels of rice DDGS as
compare to control group, however, highest feed intake was
observed at 10% inclusion level of DDGS. Egg weight during 2nd
phase of production was observed significantly (P<0.05)
increased at different levels of rice DDGS inclusion. Enzyme
addition had not proven beneficial in terms of body weight gain,
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EFFECT OF DIETARY ORGANIC ZINC ON COMMERCIAL BROILER PERFORMANCE
AND ABSORPTION KINETICS
A. Varun*, N. Karthikeyan, P. Muthusamy, A. Raja and K. Vijayarani
Department of Poultry Science, Madras Veterinary College, TANUVAS, Chennai -7

Summary


At present, new generation birds demand for timely
revision of essential nutrients and their sources in the diets. The
major sources of trace minerals are the feed ingredients, which
can vary in their mineral content, which could result in
imbalance. Therefore, mineral supplementation is necessary.
Chelated trace minerals or organic sources are bound to a carrier
such as an amino acids, protein or carbohydrate which is more
bio-available. In recent years, products from nanotechnology are
used as an additive in broiler nutrition. Hence, an experiment
was conducted in broiler with an aim to study the effectiveness
of different sources of zinc on the production performance,
concentration of the Zn (tibia and serum) and expression profile
of metallotheionine mRNA in different organs.
Background
Various trace minerals such as manganese, iron,
copper, iodine, zinc, fluorine, cobalt and selenium are required
by the poultry. Of these Zinc plays an essential role in a wide array
of processes including immune function, reproduction, gene
regulation and defense against oxidative stress. Currently there
are two feed grade Zn sources commonly used: ZnO and ZnSO4.
The poor availability of zinc from plant feed ingredients due to
the binding of zinc with phytate which makes Zn as unavailable to
birds. The National Research Council (1994) suggests 40 ppm as
required level for Zn. In practice, feed manufacturers use much
higher concentrations of Zn than specification which lead to soil
pollution.

Methodology

A six week experiment was conducted in broiler, which
was split into three periods namely pre-starter, starter and
finisher. In this study, 300 straight-run day old Cobb chicks were
randomly distributed into 10 treatment groups with three
replicates and 10 chicks in each replicate. The chicks were fed
with corn-soya based basal diet (unsupplemented control) or
the same supplemented either with 40 or 80 mg of Zn/kg of feed
from each sources, such as Zn oxide, Zn sulfate, Zn-methionine
and Zn-protienate except that the nano-Zn which was
supplemented only at 20 mg/kg. Nano Zn used in this study was
synthesized by method GREEN SYNTHESIS. The Zn content was
estimated by using Atomic absorption spectrophotometer and
Real time PCR were used to amplify Metallothionein (MT) gene.

significantly higher (P<0.05) concentration of Zn in their serum
and tibia when compared with inorganic supplemented
treatment groups. The carcass characteristics in terms of blood
loss, eviscerated yield, ready-to-cook yield, organ weights and
cut-up parts yields remained comparable in all dietary
treatments groups. The osteomorphometery (length and
diameter of tibia) and osteomineralization (weight of tibia) had
been observed to be not influenced by various treatments
groups, when compared with control. Metallothionein (MT) is a
small, cysteine-rich protein which can bind Zn and other heavy
metals with high affinity. While considering the pancreas, liver
and intestine metallotheionine (MT) mRNA expression, the
organic and nano-Zn supplemented groups had a significantly
higher (P<0.01) MT mRNA expression than the groups fed with
inorganic sources of Zn. Based on the concentration of Zn in the
tibia and serum and metallotheionine mRNA expression, more
relative bioavailability was observed in the groups supplemented
with organic and nano-Zn, which might be explained by higher
absorption of organic and nano-Zn due to the reduced
interaction with other dietary components in gastro-intestinal
tract.

Conclusion

Supplementation of Zn showed an improved
production performance without affecting carcass traits and
bone morphometery. The broilers supplemented with Zn either
from organic or nano-Zn showed an improved concentration of
Zn in their tibia and serum. Metallotheionine (MT) mRNA
expression study revealed that organic sources of Zn at 40 ppm
or nano-Zn at 20 ppm showed a higher relative fold expression.
Hence, Supplementation of Zn through organic sources (40
ppm) or nano-Zn (20 ppm) could be an optimum for achieving
the efficient production performance in broilers and to reduce
the excretion of Zn in the manure.

Results

When compared with control, broilers supplemented
with various sources of Zn had higher (P<0.05) body weight and
feed consumption. Meanwhile, the birds supplemented with
organic sources of Zn at 40 mg/kg and nano-Zn at 20 mg/kg had a
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EFFECT OF LEVEL OF METHIOREP INCLUSION IN BROILER DIETS ON SERUM
BIOCHEMICAL PARAMETERS
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Department of Animal Nutrition, NTR CVSc, Gannavaram

Poultry Nutrition

Summary
One hundred and twenty commercial broilers
(Vencobb) birds were randomly divided into four groups and
were fed with a corn-soybean meal diet that was complete in all
ingredients except methionine was prepared and fed to four
groups. Control group (T1) was offered basal diet deficient in
(methionine), (T2) supplemented with 0.2% DL methionine, (T3)
supplemented DL-Methionine @ 0.1 % + Methiorep# 0.1 %,
(T4) supplemented in starter:DL-Methionine @ 0.1 % +
AV/BMP/65# (@ 5ml by mixing in morning water & In Finisher:
DL-Methionine @ 0.1 % + AV/BMP/65# @ 20ml by mixing in
morning water. The diets and tap water were adlibitum from day
of hatch to 42 d of age. Biochemical parameters like Total
protein, albumin, cholesterol, Glucose, calcium, Phosphorous,
AST, ALT were analysed and found no significance difference
among groups except with AST. Hence it can be concluded that
Herbal methionine (Methiorep) can be added as 50%
replacement to DL-methionine in broiler diets.
Key words: Methiorep, DL -Methionine, Biochemical
parameters, Total protein, Albumin, AST.

Background
Methionine is a precursor for the synthesis of proteins
and serves as the predominant amino acid for translation
initiation. In addition, Methionne is an intermediate in the
biosynthesis of other important molecules such as cysteine,
carnitine and taurine and can be converted to S adenosylmethionine (SAM), which serves as a methyl donor
(Lemme et al., 2002; Hoehler et al., 2005; Elwert et al., 2008;
Sauer et al., 2008). Increase in total protein and liver function will
lead to better egg production and disease resistance. Based on
this an experiment was conducted on one hundred and twenty
Vencobb broiler chicks to study changes in various biochemical
parameters.

protein, albumin, cholesterol, Glucose, AST, ALT were analysed
by ERBA Kits with Multimode plate reader @ respective
wavelengths(Thermofisher). Data were subjected to statistical
analysis and means were compared through test using SPSS
17.0 version.

Results
Results indicate that, there was no significant
(P>0.05) difference across the various dietary treatments in
total protein, globulin, calcium and phosphorus. The lowest
albumin (1.15 mg dL-1) obtained in the control treatment
numerically increased to 1.60, 1.43 and 1.48 (mg dL-1),
respectively for birds in treatments T2, T3 and T4 fed with
different forms and levels of methionine in the diets. The highest
cholesterol (139.26 mg dL-1) was obtained in T2 slightly higher
than control (114.88 mg dL-1) while the other treatments are
nearer to the control values. Similarly, for glucose levels in the
serum, T2 got a higher value (286.41 mg dL-1) than control
(269.54 mg dL-1) while the other treatments T3 and T4 are
nearer to the control values. There was no significant (P>0.05)
difference across the various dietary treatments in ALT. The AST
values were significantly (P<0.05) affected by dietary
treatments. The lowest value was noticed in T1, T3 and T4
treatments which indicate that the effect on the liver is minimum.
T2 supplemented with 0.2% DL methionine is recommended @
50% inclusion in diet based on biochemical parameters.
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Methodology
One hundred and twenty (120) commercial broilers
(Ven Cobb) strain were randomly divided into two groups
(n=30x4) A corn-soybean meal diet that was complete in all
ingredients except methionine was prepared and fed to four
groups. Control group (T1) was offered basal diet deficient in
(methionine), (T2) supplemented with 0.2% DL methionine, (T3)
supplemented DL-Methionine @ 0.1 % + Methiorep# 0.1 %,
(T4)supplemented in starter:DL-Methionine @ 0.1 % +
AV/BMP/65# (@ 5ml by mixing in morning water & In Finisher:
DL-Methionine @ 0.1 % + AV/BMP/65# @ 20ml by mixing in
morning water. The diets and tap water were adlibitum from day
of hatch to 42 d of age. Biochemical parameters like Total

*Email: mnaswp@gmail.com

101

Innovations for Safe and Sustainable Poultry Production

REDUCTION OF DIETARY PROTEIN LEVEL THROUGH SUPPLEMENTATION OF
ESSENTIAL AMINO ACIDS
Santosh Kumar Sahoo
Regional Centre, Central Avian Research Institute, Bhubaneswar-751003, Odisha

Background
Duck is an important alternate species next to chicken
with respect to egg and meat production. In India duck is mostly
reared in backyard system of rearing. However, to meet the
increasing demand of egg and meat for ever increasing human
population, intensive system of rearing with feeding of balanced
ration is essential to obtain the maximum production potential
from the improved variety of ducks Khaki Campbell for eggs and
White Pekin for meat. Dietary protein has great economic
importance as it affects the feed efficiency. It is important to
customize the protein and amino acid requirement of ducks.
Early growth depression often reduces mature body weight and
thereby affects the production potential of ducks during finisher
and layer stage (Leeson and Summer, 1987). Feed ingredients
rich in protein are costly among the ingredients used in poultry
industry. To maximize the profit, reduction of dietary level
without affecting the production is the area of concern.
Considering this, the present research was undertaken in Khaki
Campbell ducks through supplementation of essential amino
acids like L-Lysine and DL- Methionine through their synthetic
form. Joshi et. Al. (2014) reported that the diet containing 22%
CP during starter stage was optimum for Khaki Cample ducks.
The present experiment was undertaken to reduce the level of
protein from 22% through supplementation of L-Lysine and DLMethionine.
Key Words: Khaki Campbell, Ducks, Starter stage, Lysine,
Methionine.

Summary
An experiment was conducted to study the
performance of Khaki Campbell ducks during starter stage (0-8)
weeks through supplementation of essential amino acids like LLysine and DL-Methionine. Three levels of diet i.e. 22% 20% and
18% were tested by balancing the lysine and methionine content.
The final body weight at 8th weeks of age was 1245±12.24 g,
1229.47±24.57 g and 1252.40±37.80 g in 22%, 20% and 18 %
CP fed groups, respectively. No significant differences between
the groups were observed. However, the metabolizability of DM
and OM was significantly (p<0.05) higher in 22% and 20% CP fed
group that 18% CP fed group. Reduction of dietary protein from
22% to 20% by balancing lysine and methionine content with 22%
CP level did not affect the growth and nutrient utilization.

and 18% CP were prepared. Care was taken to balance the level
of metabolizable energy and levels of essential amino acids like
Lysine and Methionine with 22% CP level through
supplementation of their synthetic varieties. The birds were
reared in deep litter system with similar managemental
condition. The required feed was offered twice daily with
provision of clean drinking water round the clock. Daily feed
intake and weekly body weight were recorded upto 8th week of
age. A metabolism trial was conducted at the end of the
experiment.

Results
The live body weight of ducks was increased
progressively with final body with of 1245±12.24 g,
1229.47±24.57 g and 1252.40±37.80 gin 22%, 20% and 18 %
CP fed groups, respectively at 8th week of age. The differences
observed between the groups were not statistically significant.
The DM and OM Metabolizability of the diet in 22% and 20% CP
fed group was significantly (p<0.05) higher that 18% CP fed
group. Similarly, the CP Metabolizability of 22% CP fed group was
higher that 18% CP fed group. However, no significant difference
between 22% and 20% and 20% and 18% were observed. No
difference between groups with respect to CF and EE digestibility
was observed.

Conclusion
Level of dietary protein can be reduced from 22% to
20% through supplementation of synthetic amino acids like LLysine and DL-Methionine in Khaki Campbell ducks during
starter stage.
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Methodology
For this experiment 360 day old ducklings of Khaki
Campbell ducks of both the sexes were randomly divided into
three groups having three replicates with 30 ducklings in each
replicate. Three levels of experimental diet containing 22%, 20%
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EFFECT OF SUPPLEMENTATION OF CINNAMON OIL AND COATED SODIUM
BUTYRATE ON SERUM PROTEIN FRACTION IN COMMERCIAL BROILER CHICKEN
G. Gomathi*, S. Senthilkumar, A. Natarajan, R. Amutha and M. R. Purushothaman
Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal - 637 002 (Tamil
Nadu Veterinary and Animal Sciences University)

Summary

Poultry Nutrition

An experiment was carried out with 216 day - old
Vencobb 400 broiler chicks distributed to six experimental
groups with six replicates, each replicate containing six chicks.
The experimental groups are fed with control ration (T1), ration
with antibiotic (T2), ration with cinnamon oil (CO) at 250 mg per
kg and coated sodium butyrate either at 0.09 (T3) or 0.18 (T4)
per cent levels and ration with cinnamon oil at 500 mg per kg and
coated sodium butyrate either at 0.09 (T5) or 0.18 (T6) per cent
levels. Coated sodium butyrate (CSB) used was lipid
encapsulated sodium butyrate. Cinnamon oil at 250 mg per kg
and CSB either at 0.09 or 0.18 per cent levels and CO 500 mg per
kg and CSB either at 0.09 or 0.18 per cent levels or antibiotic did
not influence the serum protein fraction in commercial broiler
chicken.

Background
Both the organic acids and essential oils separately
have been shown to increase production efficiency in broilers but
less attempts have been made with combination of the essential
oil and organic acids. The phytogenic additives and organic
acids, isolated or associated in broiler diets improves the
nutrient digestibility of the diet and replace the growth
promoting antibiotics and improves broiler performance (Fascina
et al., 2012). Therefore, the present experiment to assess the
combination of essential oil (cinnamon oil) and sodium butyrate
an organic acid as a substitute for antibiotic (oxytetracycline) was
conducted to study the serum protein fraction in broilers.

nm (kit with Code no - 84LS100-60). Serum globulin level was
calculated as the difference between total protein and serum
albumin. Data obtained were analysed as per Snedecor and
Cochran (1989).

Result
The effect of supplementation of CO and CSB (T3, T4,
T5 and T6) on serum protein fractions in broiler chicken are
presented in Table 1. The total protein, albumin, globulin and A/G
ratio were not influenced by the inclusion of antibiotic OTC (T2),
low level of CO with either low (T3) or high (T4) level of CSB and
high level of CO with either low (T5) or high (T6) level of CSB
compared to control ration (T1).

Conclusion
Cinnamon oil at 250 mg per kg and CSB either at 0.09
or 0.18 per cent levels and CO 500 mg per kg and CSB either at
0.09 or 0.18 per cent levels or antibiotic did not influence the
serum protein fraction in commercial broiler chicken.

References
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Methodology

The experiment was conducted under deep litter pens
for 35 days with day-old Vencobb 400 broiler chicks (completely
randomized design) (n=216). was followed. The chicks were fed
with weighed quantity of iso energetic and iso nitrogenous
experimental diets. Dietary treatments were control (T1), ration
with 50 ppm of oxytetracycline (T2), ration with cinnamon oil
250 mg/kg and coated sodium butyrate 0.09 per cent (T3),
ration with cinnamon oil 250 mg/kg and coated sodium butyrate
0.18 per cent (T4), ration with cinnamon oil 500 mg/kg and
coated sodium butyrate 0.09 per cent (T5), ration with cinnamon
oil 500 mg/kg and coated sodium butyrate 0.18 per cent (T6).
At the end of 35days, blood samples were collected and allowed
to clot and centrifuged for 10 minutes at 2000 rpm to separate
the serum. The serum samples were analysed for protein
fractions using the biochemical kits from M/s. Span Diagnostics
Ltd., Sachin, India. Serum total protein was estimated using kit
(Code no - 83LS100-60). Serum albumin was quantified by
binding the anionic dye bromocresol green at pH 3.68 to form a
green colored complex whose absorbance was measured at 630
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EFFECT OF SUPPLEMENTATION OF CINNAMON OIL AND COATED SODIUM
BUTYRATE ON HAEMAGGLUTINATION INHIBITION (HI) TITRE AGAINST
RANIKHET DISEASE (RD) IN BROILER CHICKEN
G. Gomathi*, S. Senthilkumar, A. Natarajan, R. Amutha and M. R. Purushothaman
Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal-637 002 (Tamil
Nadu Veterinary and Animal Sciences University)

Summary

Result

An experiment was carried out with 216 day - old

The effect of supplementation of CO and CSB (T3, T4,

Vencobb 400 broiler chicks distributed to six experimental

T5 and T6) on HI titre against RD in broiler chicken are presented

groups with six replicates, each replicate containing six chicks to

in Table 1. Inclusion of CO and CSB at different levels or antibiotic

find out Haemagglutination Inhibition (HI) titre against RD. The

did not influence Haemagglutination Inhibition titre against RD.

experimental groups are fed with control ration (T1), ration with

Conclusion

antibiotic (T2), ration with cinnamon oil (CO) at 250 mg per kg
cent levels and ration with cinnamon oil at 500 mg per kg and
coated sodium butyrate either at 0.09 (T5) or 0.18 (T6) per cent
levels. Coated sodium butyrate (CSB) used was lipid
encapsulated sodium butyrate. Supplementation of CO and CSB

Cinnamon oil at 250 mg per kg and CSB either at 0.09
or 0.18 per cent levels and CO 500 mg per kg and CSB either at
0.09 or 0.18 per cent levels or antibiotic did not influence the
Haemagglutination Inhibition titre against Ranikhet Disease in
commercial broiler chicken.

at different levels or antibiotic did not influence HI titre against
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Background
Both the organic acids and essential oils separately
have been shown to increase production efficiency in broilers but
less attempts have been made with combination of the essential
oil and organic acids. The phytogenic additives and organic
acids, isolated or associated in broiler diets improves the
nutrient digestibility of the diet and replace the growth
promoting antibiotics and improves broiler performance (Fascina
et al., 2012). Therefore, the present experiment to assess the
combination of essential oil (cinnamon oil) and sodium butyrate
an organic acid as a substitute for antibiotic (oxytetracycline) was
conducted to study the HI titre against RD in broilers.

Methodology


The experiment was conducted under deep litter pens

for 35 days with day-old Vencobb 400 broiler chicks (completely
randomized design) (n=216). was followed. The chicks were fed
with weighed quantity of iso energetic and iso nitrogenous
experimental diets. Dietary treatments were control (T1), ration
with 50 ppm of oxytetracycline (T2), ration with cinnamon oil
250 mg/kg and coated sodium butyrate 0.09 per cent (T3),
ration with cinnamon oil 250 mg/kg and coated sodium butyrate
0.18 per cent (T4), ration with cinnamon oil 500 mg/kg and
coated sodium butyrate 0.09 per cent (T5), ration with cinnamon
oil 500 mg/kg and coated sodium butyrate 0.18 per cent (T6).
The antibody titre in the serum was detected by
Haemagglutination Inhibition test (OIE, 2008). Data obtained
were analysed as per Snedecor and Cochran (1989).
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EFFECT OF DIFFERENT LEVELS OF AFLATOXIN B1 ON PRODUCTION
PERFORMANCE OF BREEDER JAPANESE QUAILS (COTURNIX COTURNIX JAPONICA)
T.G Soma1*, B. Chacko2, P. Anitha3and S. Sankaralingam4
Department of Poultry Science, College of Veterinary and Animal Sciences, Mannuthy, Thrissur, Kerala 680 651.

Summary
The study was conducted to evaluate the effect of
different levels of aflatoxin B1 on production performance of
breeder Japanese quails (Coturnix coturnix japonica). The five
treatments diets containing <5 (control), 20, 40, 60 and 80 ppb
AFB1 were applied during 7 to 26 weeks of age. Results revealed
that all levels of AFB1 studied significantly (P<0.05) affected
quail housed and quail day per cent egg production and feed
intake from 7 to 26 weeks of age in dose related manner. Feed
efficiency, body weight and egg quality traits in birds were not
affected by the different dietary levels of AFB1 studied.

Poultry Nutrition

Background
The production performance in breeder Japanese
quail are found to be unsteady and suboptimum at farmer's level.
The vagaries in different management conditions including
quality of feed at the farm level may be contributing to the poor
production performance. The potential impact of aflatoxin on
performance in Japanese quail is not well known. High levels of
aflatoxin has also been found at all stages of poultry feed
processing. Decreased egg production and egg weight are the
major manifestations of aflatoxicosis in laying birds. The present
study was conducted in breeder Japanese quails to evaluate the
effect of different levels of aflatoxin B1 on the production
performance of birds.

Methodology
One hundred and twenty female and forty male
Japanese quails of six week of age were uniformly distributed to
five dietary treatments T1, T2, T3, T4 and T5 containing <5
(control), 20, 40, 60 and 80 ppb AFB1, respectively. Each having
four replicates of eight quails each (3:1 female to male ratio)
using completely randomized experimental design. Aflatoxin B1
was produced in maize as per the standard procedure (Shotwell
et al., 1966). Aflatoxin concentration of the representative
sample of ground mouldy maize powder was quantified by
Enzyme Linked Immuno Sorbent Assay. All rations were prepared
without toxin binder using Bajra – Soyabean meal. The quails
were fed experimental diets ad libitum and water throughout the
experimental period from 7 to 26 weeks of age. Daily egg
collection was recorded while egg weight, egg quality traits,
body weight and feed intake of birds in each replicate were
recorded at four week interval.

T3, T4 and T5, respectively and the overall quail day per cent egg
production was 84.79, 81.28, 79.09, 78.02 and 77.00 per cent
in T1, T2, T3, T4 and T5, respectively (Table 1). Statistical analysis
of the data revealed that all levels of AFB1 studied significantly
(P<0.05) affected quail housed and quail day per cent egg
production from 7 to 26 weeks of age in dose related manner.
Wolzak et al. (1985) found that egg production was decreased
by third week of treatment in White Leghorn pullets fed with of
3310 ppb AFB1 in diet. Oliveira et al. (2002) reported no adverse
effect on egg production in laying Japanese quail exposed to 50
and 100 ppb AFB1 in feed for a period of 24 weeks. The egg
weight was not adversely affected among birds given different
dietary levels of AFB1. The overall feed consumption per quail
per day was 32.54, 30.87, 30.75, 30.54 and 30.44 g in
treatment groups T1, T2, T3, T4 and T5 respectively. Treatment
five (80 ppb AFB1) birds had significantly (P<0.05) lower feed
consumption whereas the higher feed consumption was
recorded in control birds. Aflatoxin B1 level at 20, 40, 60 and 80
ppb in diet significantly (P<0.05) reduced feed intake. Oliveira et
al. (2002) observed reduction in feed consumption started
during first period of experiment in laying Japanese quails fed
with 50 and 100 ppb AFB1. Feed efficiency, body weight and egg
quality traits in birds were not affected by the different dietary
levels of AFB1 studied.

Conclusion
It could be concluded that aflatoxin B1 level at 20 ppb
and above adversely affected production performance,
emphazing the importance of controlling aflatoxin
contamination in diet of breeder Japanese quail birds.
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Results
The egg production in Japanese quail birds was
affected significantly (P<0.05) on exposure to AFB1 levels 20
ppb and above. The overall quail housed per cent egg production
was 84.79, 79.70, 76.67, 75.39 and 71.16 per cent for T1, T2,
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EFFECT OF INCORPORATION OF BOVINE COLOSTRUM IN BROILER CHICKEN
DIET ON HISTOMORPHOLOGY OF LIVER AND INTESTINE
Insha Afzal, A. A. Khan, M. T. Banday*, Sofi Umer Bashir, Madeeha Untoo and Asra Khurshid
*Prof. & Head, Division of Livestock Production and Management, Faculty of Veterinary Sciences and
Animal Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir,
Shuhama, Alusteng, Srinagar-190006, J&K.

Summary
Colostrum is the “early” milk produced by female
mammals. It is a proven effective nutraceutical for the
enhancement of immune function in a diverse range of animal
species.

Background
In addition to proteins, carbohydrates, fats, vitamins
and minerals, colostrum contains various growth factors,
cytokines and nucleosides. It is rich in oligosaccharides, natural
antimicrobials, immune regulation factors and anti-oxidative
factors. Thus the present study was undertaken to evaluate its
dietary effect in the diet of broiler chicken.

Methodology
One hundred and ninety two, three days old
commercial broiler chicks, distributed randomly into four
treatment groups of 4 replicates of 12 birds each, reared for a
period of 35 days. Control group T1 was offered basal diet
without any additive while T2, T3 and T4 were fed diets
supplemented with 1, 1.5 and 2 % bovine colostrum/kg feed
respectively.

was beneficial effect on histomorphology of small intestine with
respect to villus height and thickness of lamina muscularis. There
was a significant increase in villus height and thickness of lamina
muscularis across the groups with no significant difference in
crypt depth. The following table shows the effect of
incorporation of bovine colostrum in broiler chicken diet on
histomorphology of intestine.

Conclusion
It was thus concluded that bovine colostrum when
incorporated in broiler diets has a beneficial effect on intestinal
morphology with no adverse effect on liver histomorphology.
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Results
The results revealed that there was no significant
difference in the histomorphology of liver between the control
group and the colostrum supplemented groups while as there
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CONFORMATIONAL TRAITS OF BROILER CHICKEN FED BOVINE COLOSTRUM
SUPPLEMENTED DIETS
Insha Afzal*, A. A. Khan, M. T. Banday, Sofi Umer Bashir, Madeeha Untoo and Asra Khurshid
*Professor & Head, Division of Livestock Production and Management, Faculty of Veterinary Sciences
and Animal Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir,
Shuhama, Alusteng, Srinagar-190006, J&K.

Summary

Conclusion

The early milk produced by female mammals is
Colostrum. For the enhancement of immune function in a diverse
range of animal species, it is a proven effective nutraceutical.

Thus it was concluded that improved conformation
traits in terms of wider breast angle and longer shanks were
observed in Bovine colostrum supplemented groups.

Background

References

Colostrum is rich in proteins, carbohydrates, fats,
vitamins and minerals, besides having various growth factors,
cytokines and nucleosides. It is rich in oligosaccharides, natural
antimicrobials, immune regulation factors and anti-oxidative
factors. Thus the present study was undertaken to evaluate its
dietary effect in the diet of broiler chicken.
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Methodology
One hundred and ninety two, three days old
commercial broiler chicks, distributed randomly into four
treatment groups of 4 replicates of 12 birds each, reared for a
period of 35 days. Control group T1 was offered basal diet
without any additive while T2, T3 and T4 were fed diets
supplemented with 1, 1.5 and 2 % bovine colostrum/kg feed
respectively.

Results
The effect of incorporation of bovine colostrum (BC)
on conformational traits (breast angle, shank length and keel
length) was studied. Conformation traits were measured at 5
weeks of age. The breast angle was measured in degrees (°) at a
point about 1 inch posterior to the anterior edge of the keel bone
using a breastometer correct to 1°. The distance between hock
joint and the carpal joint was taken as shank length and
measured in 'mm' using vernier calliper. Length of the keel bone
was measured from keel/carina to the caudal border of sternum
with the help of vernier calliper. The results revealed that there
was no regular trend neither increasing nor decreasing in shank
lengths and no significant difference seen across the various
groups. The keel lengths showed an increasing trend and the
group supplemented with 2% BC in diet (T4) showed significantly
higher keel length as compared to the control group (T1)
whereas among the various BC treated groups, the group
supplemented with 1.5% BC (T3) and 2% BC (T4) showed
significant difference in keel length as compared to the group
supplemented with 1% BC in diet (T2). The breast angle also
showed an increasing trend and the group supplemented with
2% BC (T4) showed significantly higher breast angle than the
control group (T1) and also among the different BC treated
groups.
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MINT (Mentha piperita) AS DIETARY FEED SUPPLEMENT FOR ECONOMIC POULTRY
PRODUCTION
Asra Khurshid*, M.T. Banday, Madeeha Untoo, Ashiq Manzoor, Insha Afzal and Sofi Umer
PhD Scholar, Division of Livestock Production Management, Faculty of Veterinary Sciences and Animal
Husbandry, Sher-e-Kashmir University of Agricultural Science and Technology (Kashmir) Shuhama
Alusteng (J&K)

Summary

Conclusion

The use of herbs as feed additives is gaining
importance due to their antimicrobial and
stimulatory effects on digestive system of poultry
birds which in turn helps in profitable poultry
production.

Dietary inclusion of mint leaves were found
to be highly effective in improving the net returns
from a broiler enterprise particularly 1% enzyme
treated mint leaves.

Following the ban on use of antibiotics as
growth promoters, alternatives like phytogenics are
nowadays in use. Kashmir is located at the north
western tip of Himalayan biodiversity and supports a
number of phytobiotics like mint (Mentha Piperita),
locally known as pudina. In view of the beneficial
effects of mint, a study was conducted to evaluate
the effect of mint leaves with or without enzyme
supplementation on economics of broiler chicken
production.

References
S.Khempaka U. Pudpila W. Molee, 2013.Effect of dried peppermint
(Mentha cordifolia) on growth performance, nutrient
digestibility, carcass traits, antioxidant properties, and
ammonia production in broilers. The Journal of Applied
Poultry Research, 22(4), 904–912.
Galib A.M. Al-Kassie, 2010. The role of peppermint (Mentha piperita)
on performance in broiler diets. Agriculture and Biology
Journal of North America, 1(5): 1009-1013.

Poultry Nutrition

Background

Methodology
A total of 225 day old commercial broiler
chicks were distributed randomly into 5 treatment
groups of 3 replicates with 15 chicks each. In control
group (T1) basal diet was fed without additives while
as in other groups basal diet was supplemented with
raw mint leaves @ 10gm/kg (T2); 20gm/kg (T3); and
enzyme treated mint leaves @ 10gm/kg (T4);
20gm/kg (T5) feed.
Results
The feed cost per kg for the treatment
groups T1 (control), T2 (1% raw mint leaves), T3 (2%
raw mint leaves), T4 (1% enzyme treated mint
leaves), T5 (2% enzyme treated mint leaves) was Rs
75.85, 71.13, 74.38, 66.90 and 71.42 respectively.
There was a reduction in the feed cost per unit live
weight gain among different treatment groups
supplemented with raw or enzyme treated mint
leaves when compared with the control group (T1).
Among different treatment groups, the highest
reduction in the feed cost was observed in the group
T4, (1% enzyme treated mint leaves) followed by T2
(1% raw mint leaves) when compared with T5 (2%
enzyme treated mint leaves) and T3 (2% raw mint
leaves).
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PNR-39EFFECT OF FEEDING VARIOUS LEVELS OF GUAR MEAL ON PERFORMANCE
OF LAYERS
B. S. Rathod, P. E. Avari, D. N. Desai*, A. S. Ranade
Department of Poultry Science, Bombay Veterinary College, Parel, Mumbai-400 012

Summary
In recent years, the cost of feed has increased
primarily due to escalation of soybean meal price. Use of
unconventional feed ingredients is one of the alternatives to
reduce the cost of production by replacing the conventional feed
ingredients. Guar (Cyamopsistetragonoloba) is a drought
resistant annual legume grown in semi- arid and subtropical
areas of north and north-west India. During the manufacturing of
guar gum, the germ and the husks are removed by grinding and
dry heating to obtain the guar splits (endosperm) and this byproduct called guar meal, is used as a protein-rich feed material
(Feedipedia, 2015). Roasted guar korma (RGK) is by-product of
guar gum industry, which is commercially available and relatively
high in protein (48 ± 1%). It is cheaper and a good source of
essential amino acids (Tyagi et al., 2011). Therefore, a trial was
designed by replacing soybean meal with guar meal at 10% and
20% level on part basis in the layer diets.

Poultry Nutrition

Key Words: Layer, Nutrition, Guar Meal

Methodology
The trial was conducted on sixty 46 weeks old layers of
BV-300 strain for the period of 12 weeks. The layers were
randomly divided into three equal groups of 20 birds. Each group
was further divided into four replicates of five birds each. The
birds received on of the treatments as follows.
Group P – Control - Corn-Soybean meal diet.
Group Q - Diet with Guar meal replacing soybean meal at 10% on
part basis.
Group R - Diet with Guar meal, replacing soybean meal at 20% on
part basis.

The observations were recorded for total number of
eggs produced, egg production percentage, hen house
production, hen day production, total egg mass produced,
weekly feed consumption, weekly feed conversion ratio (FCR) on
egg number and egg mass basis. Mortality, if any, was recorded
daily. Average egg weights, shape index, albumin index, yolk
index, shell thickness and egg yolk colour index were recorded at
zero day and at monthly interval. The economics of production
was worked out considering prevailing prices of inputs.

Results
It is noted that birds from group R recorded highest
number of eggs and percent egg production followed by birds
from group P and group Q. The lowest number of eggs produced
and the percent egg production was recorded for the birds from
group Q. However, the differences in average egg production
from different groups was statistically non-significant. It is
observed that the birds from group R recorded higher hen
housed production followed by the birds from groups P and Q.
However, group P recorded higher hen day production followed
by the birds from groups Q and R. In the treatment groups, the
group R recorded significantly higher total weight of eggs than
the eggs from group Q. Further, the weight of eggs obtained from
group P were significantly higher than the weight of the eggs
obtained from group Q. However, the differences in the total

weight of the eggs obtained from groups P and R were
statistically non-significant.The birds from group P recorded
highest feed consumption followed by the birds from groups R
and Q. It is noted that the birds from group P recorded
significantly (P ≤ 0.01) higher feed consumption as compared to
the birds from group Q. However, the difference between feed
consumption between birds from groups P and R was
statistically non-significant. Further, the birds from treatment
group Q recorded significantly (P ≤ 0.01) lower average feed
consumption as compared to the birds from group R. It is
observed that birds from group Q recorded best FCR compared
to birds from groups P and R. The birds from groups fed with guar
meal replacing soybean meal either at 10% or 20% recorded
better FCR on egg number basis as compared to birds receiving
control diet. However, the differences in the FCR on egg number
basis of the birds from all groups were statistically nonsignificant. It is also noted that, the birds from group R, recorded
best FCR on egg mass basis as compared to the birds from
groups P and Q. Further, the FCR on egg mass basis of the birds
from group P and Q were similar. However, it is observed that
there is no significant difference recorded in the FCR on egg mass
basis in all groups. Mortality was well within the limit indicative of
diet with guar meal at 10 or 20%, on part basis, had no ill effect
on health of the layers.
Results indicated that the egg weights obtained from
group P were higher than the egg weights of groups Q and R.
Further, it was noted that the average egg weight of the birds
from group R was higher than the average egg weight of the birds
from group Q. The highest shape index was recorded by group R
followed by groups Q and P. The shape index of the eggs was
increased in the groups receiving guar meal in layer diet. The
highest yolk index was noted from group Q followed by groups R
and P. The birds from group Q and group R, receiving diet with
supplementation of guar meal recorded higher yolk index as
compared to group P. The highest albumin index and yolk colour
index were recorded by group R followed by groups P and Q.
However, the differences in all the egg quality parameters were
between the groups were statistically non-significant. It was
observed that all groups recorded same values for egg shell
thickness. It was observed that the cost of feeding during the trial
period was the highest for control group as compared to both
treatment groups. The birds from group Q recorded the highest
profit per egg followed by groups R and P.

Conclusion
Thus, it may be concluded that, use of guar meal to
replace soybean meal upto 20% level did not negatively affect
the performance of the birds. Moreover, the use of guar meal to
replace soybean meal at the level of 10% and 20% proved to be
more beneficial in terms of economic returns from the birds as
compared to control group. Hence, the product used in the trial
is suitable to be used as an ingredient in the layer feed industry to
effectively replace soybean meal.
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INFLUENCE OF HOUSING SYSTEMS AND DIETARY ENERGY AND PROTEIN LEVELS
ON THE FEED CONVERSION RATIO OF COMMERCIAL BROILERS
K. Rajendran and K. Mani*
College of Poultry Production and Management, Hosur, Tamil Nadu Veterinary and Animal Sciences
University

Summary

A biological experiment was conducted to find out the
influence of housing systems (open sided (OPHS) and
Environmentally Controlled (ECHS) and different levels of dietary
energy and protein on the feed conversion ratio of broiler
chicken, which is the key indicator of broiler chicken production
performance. The result reveled that housing system had a
significant influence on the feed conversion ratio with ECHS had
better feed conversion ratio in broilers. In an OPHS broiler
chicken may be fed with an increase in one percent protein with
100 Kcal / Kg energy and in ECHS decrease in one percent of
protein with increase in 100 Kcal / Kg energy than the standard
dietary requirement.

Background
Increased genetic potential of broilers coupled with
higher placements helped in higher broiler production and
requires greater emphasis on finding solutions to alleviate
growth depression due to heat stress. The main consequence of
heat exposure is reduction in feed intake in order to reduce
metabolic heat production. In broilers, this reduction is
approximately 1.5 to 2.5 per cent per 0C increase in ambient
temperature above 200C. The reduction in growth is often
greater than the reduction in feed intake resulting in lower feed
efficiency. The future of broiler industry may increasingly depend
on ECHS rather than open sided poultry house, due to conditions
like global warming.

increased, there was a proportionate reduction in the feed intake
in broilers. The low energy and protein level fed group recorded
higher feed intake in both the housing system (2860 – 2866g).
The lowest feed intake was noticed in group T7(2640.16 g) in
ECHS and group T6 (2667.19 g) in OPHS. The broilers reared in
ECHS had significantly better feed conversion ratio (1.37 to
1.52) than the broilers reared in OPHS (1.47 to 1.68). Interaction
of dietary treatments and housing system recorded significant
and highly significant difference between treatment groups at
fifth week feed conversion ratio in broilers. This indicated that
the housing system influenced the feed conversion ratio
irrespective of various combinations of dietary energy and
protein in broilers. The better feed conversion ratio was recorded
in group T7 (1.37) in ECHS and group T6 (1.47) in OPHS. The
results are in accordance with the earlier works of Kabiret al.
(2010) and Moosavi et al. (2011) who also reported that broilers
fed with diet containing high energy had less feed consumption
with better feed conversion ratio.

Conclusion

It may be concluded that in an OPHS, for getting better
FCR in commercial broiler production, the broilers may be fed
with 23.5, 22.5 and 21.5 percent protein and 2950, 3050 and
3150 Kcal energy in pre-starter, starter and finisher phase
respectively. Whereas in ECHS, the broilers may be fed with 21.5,
20.5 and 19.5 percent protein and 3050, 3150 and 3250 Kcal /
Kg energy in the respective phases of broiler production.
References:

Methodology

The biological experiment was carried out with five
hundred and seventy six, sex separated, day-old, commercial
broiler chicks belonging to single hatch. The chicks were wing
banded, weighed and randomly allotted into nine treatment
groups with four replicates of eight chicks in each under both
OPHS and ECHS and reared under standard management
practices for a period of five weeks. Nine experimental diets
were prepared on each phase (Broiler pre-starter, starter and
finisher phase) by either increasing or decreasing 1.0 percent
protein and 100 Kcal / Kg energy with the standard energy
protein requirement by adopting 3 X 3 factorial design and fed to
the respective experimental groups reared under both housing
systems. The data collected on feed intake, body weight and
calculated data on feed conversion ratio were subjected to
statistical analysis.

Kabir, M.A., K.M.S. Islam, M.R. Debi, S.K. Das and M. Biswas, 2010.
Effect of different levels of energy and protein diets on
productivity, meat quality and production cost of broilers.
International Journal of Biological Research.2(11): 1-5.
Moosavi, M., M. Eslami, M. Chaji and M. Boujarpour, 2011.
Economic value of diets with different levels of energy and
protein with constant ratio on broiler chickens. J. Anim. Vet.
Adv.,10: 709-711.

Results
The result revealed that irrespective of housing
systems, the dietary protein and energy had a significant
influence on feed consumption and feed conversion ratio in
commercial broilers. But within the treatment group of both
system of housing, it was observed that there was a significant
difference in feed conversion ratio alone with no change in feed
consumption. It was also observed that irrespective of hosing
systems and dietary protein level, as the energy level in the diet
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EFFECT OF ENZYME ADDITION ON ILEAL DIGESTIBILITY IN CORN-SOYA BASED
BROILER DIET
R. Kavitha* and D. Chandrasekaran
*Assistant Professor, Department of Animal Nutrition, Veterinary College and Research Institute,
Namakkal -02, Tamil Nadu Veterinary and Animal Sciences University

Summary

Results

A biological trial in broilers was conducted for a period
of 42 days to evaluate the enzyme addition on ileal digestibility in
corn-soya based diet. T1 as Control (without enzyme), T2 T3 and
T4 are enzyme topped control groups (250,500, 1000) T5, T6 T7
are nutrient reduced groups. T8 and T9 was phytase groups (300
IU/Kg and 600 IU/Kg). At the end of 6th week six birds from each
experimental group were selected randomly and fed with
treatment diets along with marker (Tio2) and slaughtered for
estimating ileal digestibility. From the study its inferred that the
enzyme supplementation improved the ileal digestibilities of dry
matter, protein, ether extract, phytate phosphorus, NDF, ADF,
hemicellulose and cellulose in enzymes added groups over the
control group.

The percent ileal digestibility of dry matter, protein,
ether extract, phytate phosphorus and NSPs are presented in
Table 2. The results showed that the dry matter, protein, ether
extract, phytate phosphorous, NDF, ADF, cellulose and
hemicellulose digestibility in ileum in all the enzyme added
groups than control group. Marsman et al., (1997) reported
improvement in the apparent ileal digestibility of crude protein
(85.2 vs. 83.7 per cent). Further the enzyme added groups had
higher ether extract digestibility than the control group. Similarly,
Balamurugan (2004) also observed improvement in ether extract
digestibility due to supplementation of NSP enzymes either
alone or in combination with phytase.Similarly, Marsman et al.,
(1997) reported enzyme supplementation in the diet of broilers
improved the apparent ileal digestibility of NSP compared to
control (20.6 vs 14.5 per cent). The results observed in this study
showed ileal digestibilities of almost all the components studied
were improved due to the enzyme supplementation.

Keywords: broiler, corn-soya based diet, enzyme, ileal
digestibility.

Introduction
The endosperm cell walls of the cereals are made up of
structural carbohydrate components (NSP). These are soluble in
nature and also have high water holding capacity; due to this
property they form a gel. This viscous gel reduces the diffusion of
solutes, rate of transfer of products to absorptive sites, there by
depressing the nutrient absorption and broiler performance
(Fengler and Marquardt, 1988), a biological trial in broilers was
conducted to evaluate the enzyme addition on ileal digestibility
in corn-soya based broiler diet.

Methodology
The effect of enzyme addition (NSP and Phytase) on
ileal digestibility was evaluated in broilers fed corn-soya based
diets. A biological trial in broilers was conducted for a period of
42 days with following diets. T1 as Control (without enzyme), T2
T3 and T4 are enzyme topped control groups (250,500, 1000)
T5, T6 T7 are nutrient reduced groups. T8 and T9 was phytase
groups (300 IU/Kg and 600 IU/Kg. The ileal digestibility was
studied using indicator method (TiO2 @ 5 g/kg of feed). Six birds
from each group were fed experimental diets as above (Followed
in the growth trial). The experimental diets were provided three
days before measurement of ileal digestibility in order to ensure
steady state of gastrointestinal conditions. After three days birds
were killed by decapitation and dissected immediately. The
terminal ileal contents were squeezed out in a plastic container.
The ileal content was analysed for dry matter, crude protein,
ether extract, fibre fractions and phytate phosphorus following
standard procedure. Titanium dioxide was estimated according
to the method of Myers et al., (2004) and ileal digestibility was
calculated for the above said parameters. The data subjected
statistical analysis.

Summary
From the present study it was inferred that
supplementation of NSP enzymes and phytase will increases the
ileal digestibilities of dry matter, protein, ether extract, phytate
phosphorus, NDF, ADF, hemicellulose and cellulose in enzymes
added groups over control group.
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INFLUENCE OF IN OVO AND PRESTARTER AMINO ACID SUPPLEMENTATION ON
GROWTH PERFORMANCE AND IMMUNE RESPONSE IN BROILER CHICKEN
V. B. Awachat*, A. V. Elangovan, C. G. David, J. Ghosh, S. K. Bhanja1 and S. Majumdar1
ICAR - National Institute of Animal Nutrition and Physiology, Bengaluru, 560 030, India.
1
ICAR-Central Avian Research Institute, Izzatnagar,Bareilly 243 122, India.

Summary
The effect of in ovo and prestarter amino acid
supplementation on growth performance and immune response
in commercial broiler chicken has been assessed in this study.
Two hundred and sixty uniform sized Cobb broiler eggs were set
for incubation. The fertile eggs were divided into two groups; one
group was administered with in ovo amino acid solution
containing lysine (22 mg), methionine (10 mg) and threonine (16
mg) and other group without administration on day 18 of
incubation into the amniotic cavity. After hatching, the chicks
were further divided into four groups as per treatments. The
results showed decreased hatchability on in ovo administration
of enriched amino acid solution. The body weight gain, feed
intake and feed conversion ratio during 0-3 week of age did not
differ (P > 0.05) among treatment groups. On the other hand,
body weight gain and feed intake during 3-5 week was higher (P
< 0.05) due to treatment. Humoral and cellular immune
response did not differ (P > 0.05) in terms of in ovo, post hatch
supplemented diet or their interaction. The in ovo cum post
hatch supplemented diet did not influence (P > 0.05) digestive
organs weights except for significantly (P > 0.05) higher breast
meat weight in post hatch supplemented diet. It is concluded
that supplementation of lysine, methionine and threonine in ovo
and in pre-starter diet is beneficial for growth performance and
breast meat yield of broiler chicken.
Keywords: Broiler, in ovo, amino acid, hatchability, growth,
immune response

Background
Broiler chicken takes less time to achieve market size
and the period of embryonic development become a greater
proportion of a bird's life. Supplying embryo with exogenous
nutrients would allow the gastro intestinal tract to develop the
structures and functionality to properly digest and absorb
n u t r i e n t s i m m e d i a t e l y w h e n exo g e n o u s n u t r i t i o n a l
supplementation is provided after hatch. In past, various
nutrients have been tested singly / in combination by inovo
approach in broiler birds (Bhanja and Mandal, 2005; Jose et al,
2017). The present study was designed to develop a pre-starter
diet in broiler chicken for the first 3 days post hatch and to
evaluate if such pre-conditioning remains as effective as in ovo
supplementation of nutrients in terms of improved growth
performance, feed conversion efficiency and immune status.

Methodology
Two hundred and sixty uniform sized Cobb broiler eggs
were set for incubation. The fertile eggs were divided into two
groups; one group was administered with in ovo amino acid
solution containing lysine (22 mg), methionine (10 mg) and
threonine (16 mg) and other group without administration on
day 18 of incubation into the amniotic cavity. The chicks hatched
from the different treatment groups were randomly distributed
into battery cages (6 replicates with 7 chicks in each replicate)
into four groups 1) Group I served as control without in ovo and
without post hatch supplemented diet 2) Group II consisting of
without in ovo and with post hatch supplemented diet (25%

higher level of lysine 1.68 mg, methionine 0.63 mg, threonine
0.99 mg) 3) Group III comprising of in ovo and without post
hatch supplemented diet. 4) Group IV consisting of in ovo and
with post hatch supplemented diet. Body weight changes were
recorded every week to ascertain the weekly and overall body
weight gain. Based on the data pertaining to the feed intake and
body weight gain, the weekly and period wise cumulative feed
conversion ratio (FCR) was calculated. The humoral immune
response was carried out on day 28 post-hatch (12 chicks per
treatment) and cell mediated immune response on 35 days of
post hatch. The weight and length of digestive organs was
recorded on day 35 after hatching.

Results
The results showed decreased hatchability on in ovo
administration of enriched amino acid solution. Chick weight and
egg weight did not vary significantly (P>0.05). In ovo
administration of amino acids alone or in combination with post
hatch supplemented diet significantly (P< 0.05) increased body
weight gain of chicks during 3-5 weeks of age and overall phase
of 0-5 week of age. However, there was no change (P>0.05) in
body weight gain during 0-3 weeks of age between the treatment
groups. Feed intake did not differ (P>0.05) with in ovo
administration of amino acids or in chicks fed with post hatch
supplemented diet (main effects). However, the interaction was
significant, feed intake significantly decreased in the order group
II < group III < group I < group IV during 3-5 weeks of age and 05weeks of age. Feed conversion ratio (FCR) was not altered
(P>0.05) between treatments during 0-3 weeks of age but was
improved (P<0.05) during 3-5 weeks of age and overall 5 weeks
period of the study due to post hatch supplementation. Humoral
and cellular immune response did not differ (P>0.05) in terms of
in ovo, post hatch supplemented diet or their interaction. The in
ovo cum post hatch supplemented diet did not influence
(P>0.05) digestive organs weights except for significantly
(P>0.05) higher breast meat weight in post hatch supplemented
diet.

Conclusion
It is concluded that supplementation of lysine,
methionine and threonine in ovo and in pre-starter diet is
beneficial for growth performance and breast meat yield of
broiler chicken.
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EFFECT OF IN OVO ZINC SUPPLEMENTATION OF DIFFERENT FORMS OF ZINC ON
GROWTH PERFORMANCE, GASTRO-INTESTINAL TRACT DEVELOPMENT AND
IMMUNE RESPONSE IN BROILER CHICKEN
Neenumol Jose, Elangovan A V*, Awachat V B, Shet D., Ghosh J and David C G
ICAR- National Institute of Animal Nutrition and Physiology, Bengaluru

Poultry Nutrition

Summary
The effect of in ovo administration of inorganic and
organic forms of zinc with respect to hatchability, growth
performance, immune response, digestive tract development
and gene expression in commercial broiler chicken has been
assessed in this study. Two hundred uniform sized Cobb broiler
eggs were set for incubation. The fertile eggs were divided into
three groups; Group I control (no administration), Groups II and
Group III were administered with zinc sulphate and zinc
methionine respectively at 0.08 mg zinc per egg on day 18 of
incubation into the amniotic cavity. The results showed
decreased hatchability with in ovo administration of zinc
sulphate and zinc methionine when compared with nonadministered group. Chick weight, egg weight or the ratio of
chick/egg weight did not vary significantly (P>0.05). The body
weight, feed intake, feed conversion ratio during 0-5 week of age
did not differ (P>0.05) among treatment groups. The in ovo
administration of supplemented zinc positively influenced cell
mediated but not humoral immunity of the birds. This study
assesses an in ovo supplement containing different forms of key
mineral zinc and immune response.
Keywords: Broiler, in ovo, zinc, hatchability, growth, immune
response

Background
During embryogenesis, yolk is the major source of zinc
to the developing embryo within the egg. Zinc enhances the
structural and functional development of intestine, growth
performance and immune response of broiler chicken. However,
this endogeneous zinc gets utilized extensive from day 11 to day
17 and the level decreases to 0.1mg from 0.99 mg of egg set
values. Even though the mineral content of yolk can be improved
by increasing its concentration in the diet of hens, studies have
shown that beyond certain limit there is no or little effect in
mineral content of eggs (Goel et al, 2013; Jose et al, 2017). In
view of this, an experiment was conducted to determine the
effect of in ovo administration of inorganic and organic forms of
zinc with respect to hatchability, growth performance, immune
response, gastro intestinal tract development and mucin gene
expression in commercial broiler chicken.

Methodology
Two hundred uniform sized Cobb eggs were procured and
incubated under standard conditions from 0-21 days of
incubation. On day 18, all infertile eggs were removed and the
fertile eggs were divided into 3 equal groups (n=69) and
subjected to one of the following treatments. Group I, (Control;
no injection), Group II (Zinc sulphate (36% zinc; 80 g zinc/0.5ml
per egg) and Group III (Zinc methionine (20% zinc; 80 g
zinc/0.5ml per egg). Post-hatch chicks were reared under

standard managemental conditions for 5 weeks. Each group
comprised of 6 replicates with 9 chicks per replicate and were
fed ad libitum with access to clean drinking water.The humoral
immune response was carried out on day 28 post-hatch (12
chicks per treatment) using 1 ml of 1% (V/V) suspension of sheep
red blood cells (SRBC) and cell mediated immune response by
checking the cutaneous basophilic hypersensitivity for
phytohaemagglutinin on day 21. On day 7, one chick from each
replicate and on day 35, two birds from each replicate were
sacrificed by cervical dislocation for gut development studies.
Gut development was measured by recording the weights of
gizzard, proventriculus, liver, as well as weight and length of
duodenum jejunum ileum and caecum. Functional development
of gut was studied through histological examination of duodenal
villi and MUC 2 gene expression in the jejunum at day 7 and 35
post hatch.

Results
In ovo administration of both inorganic and organic
forms of zinc lowered hatchability rate compared to the control
group but did not influence (P > 0.05) chick weight. There was
no significant difference (P>0.05) in body weight gain, feed
intake and FCR among the treatment during the entire
experimental period. Cellular (PHA-P) immune response in
terms FPI value was significantly (P< 0.0037) higher in birds
hatched out of in ovo feeding groups as compared to control.
However, humoral immunity did not differ between the
experimental groups (P>0.05). In ovo administration of
inorganic or organic zinc did not influence (P>0.05) the
development of intestinal villus in terms of length, width and
crypt depth at day 7 or 35. However, a significant down
regulation in the expression of MUC2 gene was observed after 7
days in the Zn sulphate and Zn methionate groups.

Conclusions
It could be concluded that the in ovo administration of
supplemented zinc positively influenced cell mediated immune
response of broiler chicken.
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EFFECT OF SUPPLEMENTING SELENIZED YEAST ON PERFORMANCE AND ANTIOXIDANT RESPONSES IN VANARAJA AND COMMERCIAL BROILER CHICKEN
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Summary

Results

The study was conducted to determine the efficacy of
organic Se produced through Saccharomyces cerevisiae from
sodium selenite in the diet of vanaraja and commercial broiler
chicken. The body weight gain and activity of glutathione
peroxidase during 5th week was higher (P<0.05) among the
groups fed diet supplemented 0.3 mg/kg of the organic Se.
During the experiment II, body weight gain and FCR were
improved (P<0.01) significantly among the groups fed 0.2
mg/kg organic Se compared to the groups fed the control diet.
Alanine transaminase, Aspartate aminotransferase, Triglycerides
and cholesterol levels were lowered in groups fed diets
supplemented organic Se compared to those groups fed control
or inorganic Se.

The present investigations were carried out to
evaluate the efficacy of supplementing organic Se produced
through SC from sodium selenite in Vanaraja and commercial
broiler chicken. During the experiment I, the feed intake and feed
conversion ratio among different groups did not differ (P>0.05)
throughout the experiment. The body weight gain during the 5th
week was higher (P<0.05) among the groups fed diet
supplemented with 0.3 mg/kg of the organic Se compared to the
other groups. However, the difference in body weight gain during
initial periods did not vary among different dietary groups. The
activity of GSH-Px was higher (P<0.01) among the groups fed
the diets that contained organic Se compared to the control diet.
Nevertheless, insignificant difference was observed between
groups fed diets supplemented with organic Se at increased
concentrations. The GSHRx activity among the various dietary
groups did not vary in the present experiment.

Background
Selenium is an essential trace element required for
optimum health, antioxidant defence and reproduction. The
antioxidant effect of Se is mainly due to selenocysteine. Se
causes the enzyme to catalyse the reduction of hydrogen and
lipid peroxides into less harmful hydroxides. The bioavailability of
minerals from organic source is higher than the inorganic source.
Further, it is reported that the higher Se is deposited into body
tissues and eggs compared to inorganic form (Rama Rao et al.,
2016). Selenized yeast has been explored as a potential organic
Se and effective alternative to inorganic supplementation. Se
yeast from Saccharomyces cerevisiae assimilates up to 3000
Âµg of Se/g (Schrauzer, 2006) with Se-methionine as a major
component. Therefore, the present investigations were carried
out to determine the effects of supplementing organic Se
produced from sodium selenite through SC in Vanaraja and
commercial broiler chicken.

During the experiment II, the body weight gain and
feed conversion ratio were improved (P<0.01) significantly
among the groups fed 0.2 mg/kg organic Se compared to the
groups fed the control diet. However, insignificant difference
was recorded between the groups fed organic and inorganic Se
supplemented diets. Alanine transaminase and Aspartate
aminotransferase activities were lower in group fed organic Se
compared to those groups fed diets control diet supplemented
inorganic or control diet. Triglycerides and cholesterol levels
were significantly lowered among the groups fed organic Se at
0.6 mg/kg compared to other dietary groups. GSHRx activity was
significantly higher among the groups supplemented organic Se
at 0.4 mg/kg compared to other dietary groups. However, the
GSHPx activity did not differ among the different dietary groups.

Conclusions

Methodology
The organic Se produced from sodium selenite
through yeast cells in the yeast extract peptone dextrose broth
under the optimum conditions. An experiment was conducted in
Vanaraja (n=160) day-old chicks and randomly distributed into 4
dietary groups having 8 replicates of 5 chicks each (Experiment
I). The basal diet was formulated and supplemented with
calculated quantity of organic Se to formulate the different
experimental diets. Weekly feed intake and body weight gain
were recorded throughout the experiment. The second
experiment, (n=350) commercial broiler day-old chicks
randomly distributed into 7 dietary groups having 5 chicks in
each of 10 replicates. The experimental birds were fed basal diet
(BD; diet I) with 0.2 mg/kg organic Se (diet II), 0.4 mg/kg organic
Se (diet III) and 0.6 mg/kg organic Se (diet IV), and BD with 0.2
mg/kg inorganic Se (diet V), 0.4 mg/kg inorganic Se (diet VI) and
0.6 mg/kg inorganic Se (diet VII) up to 6 weeks. At the end of
experiments, blood sample was collected from one bird from
each of the replicates for measuring the blood biochemical
parameters.

Based on the results, it is concluded that the
Supplementing the Se enriched yeast at 0.30 mg/kg increased
body weight gain and anti-oxidant enzyme activities in Vanaraja
chickens. Total cholesterol, triglyceride, alanine transaminase
and aspartate aminotransferase levels in broilers were
decreased under the influence of organic Se in commercial
broilers.
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EFFECT OF FEEDING RICE KANI ON THE PRODUCTIVE PERFORMANCE OF
BROILER CHICKEN IN ASSAM
Reema Saikia*, N. Barua and N. Kalita
Assistant Professor, Department of Poultry Science, Assam Agricultural University, Khanapara,
Guwahati-781022, Assam, India,

Summary
A feeding trial was conducted on 162 numbers of
broiler chicks wherein Rice kani (RK) was replaced with maize at
10% and 20% level. Two types of diets were prepared i.e. broiler
starter and broiler finisher and the feeding trial was conducted
for a duration of six weeks. Results revealed no significant
difference (P<0.05) when compared to control in body weight,
feed consumption, feed efficiency. However, improved body
weight and better feed efficiency was recorded in the rice kani
treated groups. The cost of production was also found to be
lower in the treated groups over that of control.

Poultry Nutrition

Background

20% Rice kani. Similarly, no significant difference (P>0.05) was
observed in feed consumption and feed conversion ratio
however, treatment group T1R containing 10% Rice kani showed
the best feed efficiency (1.96) among the treatment groups.
Birds fed diet containing Rice kani also resulted in slightly better
utilization of dietary dry matter, nitrogen and calcium although
the differences were not statistically significant. The phosphorus
retention by birds in various dietary groups was found to be
similar. No significant effects on carcass characteristics were
observed when birds were fed with different level of Rice kani,
however, the cost of diet was gradually reduced with inclusion of
Rice kani in the diet.

Conclusion

Rice (Oryza sativa), a staple crop of tropical Asia which
is abundantly found in Assam can be used as an alternative
source of energy incorporation in the diet of poultry and during
the milling of rice several byproducts become available which is
generally utilized in livestock and poultry feeds. The broken rice
on Rice kani (RK) is comparable to maize in crude protein and
energy contents and being usually cheaper to maize. Rice kani is
likely to reduce the cost of production in poultry feeding so as to
promote small scale, low cost poultry production in Assam.

Based on the results it may be concluded that Rice kani
can be safely incorporated in the diets of broilers to replace
maize upto 20% level with improved body weight and feed
conversion efficiency in places where Rice kani is cheaper and
easily available for wider applicability in promoting small scale,
low cost poultry production in Assam.

Methodology
A feeding trial was conducted on 162 numbers of Anak
2000 broiler chicks wherein Rice kani (RK) was replaced at 10%
and 20% level. The broiler chicks were individually weighed, wing
banded and equally divided into 3 groups T0R (control), T1R
(Rice kani replacing 10% maize) and T2R (Rice kani replacing 20%
maize) which was further divided into 3 replicates of 18 chicks in
each. Two types of isonitrogenous and isocaloric diets were
prepared i.e. broiler starter (0-4 weeks) and broiler finisher (5-6
weeks) with conventional feed stuffs at recommended levels.
The feeding trial was conducted for a period of six weeks under
standard managemental conditions within which the body
weight, feed consumption, feed efficiency, economic of
production and mortality was recorded. At the end of sixth week,
a 3 days balance trial was conducted on 3 randomly selected
birds from each treatment group and analysed for percent
utilization of nitrogen, ether extract, crude fibre, calcium and
phosphorus retention. At the end of the experiment, 3 birds from
each treatment group were randomly selected and processed to
study the different carcass traits. Completely Randomized
Design (CRD) was adopted in the experiment.

Result
No significant difference (P<0.05) in body weight was
observed when compared to control. However, improved body
weight was observed in treatment groups containing 10% and
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PERFORMANCE OF BROILER CHICKENS
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Summary
This experiment investigated the effect of feeding
steroidal and triterpenoid type saponins on the performance of
broilers. For triterpenoid saponin tea seed and for steroidal
saponin safed musli root were used. One hundred sixty eight,
sound, unsexed, day old Cobb broiler chicks were banded,
individually weighed and randomly divided into seven groups
(D0, D1, D2, D3, D4, D5 and D6) of 24 birds each. Twenty four
chicks of each group were further divided into four replicates of 6
chicks each. Saponins (tea seed or safed musli root) were
supplemented at the levels of 0, 0.015%, 0.03% and 0.06% in the
experimental prestarter, starter and finisher rations. Dietary
supplementation of tea seed and safed musli root saponin did
not influence feed intake, average daily gain and total body
weight gain. Further research with higher dose levels is needed to
evaluate tea seed and safed musli root saponins as feed additive
in broilers.

Background

Due to the growing concern among the general public
against use of antibiotics and chemical feed additives,
development of feed additives from natural resources has
gained increased attention among the animal nutritionists.
Himalayan region of India possesses vast number of herbs and
medicinal plants containing different types of phytochemicals
which can be effectively utilized for improving animal
production. Saponins are one of the important phytochemicals
and there are two major types of saponins, steroidal and
triterpenoid. The medicinal plants of the region were screened,
safed musli (Chlorophytum borivilianum) root and tea (Camellia
sinensis) seed were identified as rich sources of steroidal and
triterpenoid type saponins, respectively. Therefore, the present
study was undertaken to ascertain the effects of feeding
triterpenoid saponin rich tea seed (TSS) and steroidal saponin
rich safed musli root (SRS) on the performance of broiler chicken.

Experimental diets were formulated to meet the nutrient
requirements of broiler chicken according to the Bureau of
Indian Standards. The birds were housed in cage system of
rearing with standard management condition. The experimental
feeding was for a total of 42 days. The replicate wise body
weights of all birds were recorded individually at weekly interval.
The feed intake were recorded weekly from 0 day to 6 weeks of
age. The recorded data were analysed statistically as per
Snedecor and Cochran (1994).

Results
Though not significant, numerically higher feed intake
was observed in 0.015 % safed musli root fed group as
compared to other groups. The average daily gain (g/d) in the
experimental birds varied from 10.08 to 11.88, 29.69 to 32.79
and 56.69 to 59.53 g during prestarter, starter and finisher
phases respectively. The final body weight of the broiler chicken
(at 42 days) varied from 1714g to 1838 g and was highest in 0.03
% tea seed fed group. The FCR varied from 1.92 to 2.04 and was
lowest in 0.03 % tea seed fed group. Overall there was no
significant difference due to supplementation of either
triterpenoid (tea seed) or steroidal (safed musli root) saponin on
feed consumption, body weight gain and FCR in broiler chicken.

Conclusion
Dietary supplementation of tea seed and safed musli root
saponins at the dose level studied did not significantly affect the
performance of broiler chicks. However, feeding 0.03% tea seed
saponins resulted in higher body weight gain and FCR as
compared to control group. Further research with higher dose
levels is needed to evaluate tea seed and safed musli root
saponins as feed additive in broilers.

References
Snedecor, G.W. and Cochran, W.G. 1989. Statistical Methods, nineth
ed. Oxford and IBH Pub. Co., New Delhi.

Methodology
One hundred sixty eight, sound, unsexed, day old
Cobb broiler chicks were banded, individually weighed and
randomly divided into seven groups (D0, D1, D2, D3, D4, D5 and
D6) of 24 birds each. Twenty four chicks of each group were
further divided into four replicates of 6 chicks each. Saponin (tea
seed or safed musli root) was supplemented at the levels of 0,
0.015%, 0.03% and 0.06% (i.e.). D0-0% (control), D1-0.015%
TSS, D2-0.03 % TSS, D3-0.06 % TSS and D4, -0.015 % SRS, D50.03% SRS, and D6- 0.06% SRS, in the experimental prestarter,
starter and finisher rations. The chicks in each group were fed on
prestarter diet up to 7 days, starter diet up to 21 days, thereafter
the chickens were fed finisher ration for the remaining period.
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EFFECT OF CHROMIUM ENRICHED AZOLLA SUPPLEMENTATION ON LAYING
CHICKENS RECOVERING FROM NEW CASTLE DISEASE
D. Rajendran* and A. Arangasamy
Feed Resources and Informatics Lab, Animal Nutrition Division, ICAR-National Institute of Animal
Nutrition and Physiology, Bangalore India

Summary
Experiment was conducted in New Castle disease
affected flock to improve egg production by supplementing
azolla enriched chromium. White Leghorn (BV 300 strain), 2500
number of layer birds were divided into 5 groups with an initial
age of 38 weeks. Results revealed that there was significantly
(P<0.01) higher egg production in 400 ppb (89.57±0.98) and
500 ppb (88.43±0.78) chromium supplemented group than
without supplementation at third week. Chromium
supplemented (@400 and 600 ppb) group reached egg
production at the level of normal healthy birds. It may be
concluded that 400 ppb of azolla chromium could improve egg
production.

Poultry Nutrition

Background
Stress is one of the major factors affecting livestock
and poultry productivity and profitability and most of the times
the losses are unaccounted and it could range from 15 to 20 %.
The beneficial effects of chromium can be observed more
efficiently under environmental, dietary and diseases stresses.
New Castle Disease (ND) is a highly pathogenic disease causing
great economic loss to the poultry entrepreneur. On recovery
phase from mortality, egg production improves and it takes
several weeks to reach its normal egg production in many flocks.
A study was conducted to reduce the recovery period in ND
affected birds, to reach its maximum egg production by
supplementing azolla enriched chromium.

Methodology
A study was conducted to reduce the recovery period
in ND affected birds, to reach its maximum egg production by
supplementing azolla enriched chromium. Total of 2500 layer
birds (White Leghorn chicken, BV 300 strain) were divided into 5
groups (T1 to T5) having 10 replicates in each group with an
initial age of 38 weeks. The experimental groups are as follows:
T1 is control unaffected by Newcastle disease (ND); all other
groups (T2 to T5) were affected by ND and recovering from the
disease. T2 is supplemented with azolla alone and act as control
@ 500 gm per tons. T3, T4 and T5 were supplemented with
chromium enriched azolla @ 200, 400 and 600 ppb level of
chromium respectively. The performance parameter viz., egg
production, feed intake, and mortality were recorded along with
Semi-quantitative PCR was performed to estimate the
expression profiles of glucose transporter protein (GULT1) and
insulin substrate receptor-I (IRS-1) mRNA in the liver.

Results
Results revealed that mean egg production
percentage in during first week in normal birds was 90.71±0.49
and in New Castle disease (ND) affected birds was 66.29±1.30,
65.57±0.62, 70.57±0.53, 76.43±1.07 and 77.14±0.93 in T1
to T5 respectively. It showed that normal bird was significantly
higher egg production than ND affected bird. Among ND
affected birds 400 ppb and 600 ppb supplementation of
chromium enriched yeast showed significantly higher egg
production followed by 200 and 0 ppb supplemented groups.

This indicates supplemental chromium @ 400 and 600 ppb
improved egg production significantly (P<0.01) during first
week of recovery phase from New castle disease affected
birds.The mean egg production during first week of experiment
was 97.79±0.28 for normal birds and mean egg production (%)
was 74.09±0.78, 73.18±0.67, 81.07±1.14, and 77.34±1.17
in T1 to T4 respectively. The egg production was significantly
least in T1 and T2. Egg production was improved during second
week in all the group except in T1 and T2. Chromium enriched
azolla supplemented group improved egg production compared
to unsupplemented group. However, it was not par with normal
healthy birds. Among the treatment groups, T3 and T4
performed better than the T2. It indicated that chromium
supplementation @ 400 ppb and 600 ppb improved egg
production equally compared to 200 ppb supplementation. At
fifth and sixth week, chromium supplemented (@400 and 600
ppb) group reached egg production at the level of normal healthy
birds. Positive trend was noticed for Zimprovement in egg
production in T3 and T4. The graded level of chromium
supplementation for a period of five week in birds recovering
from new castle disease affected birds showed that chromium
supplementation up to 400 ppb and 600 ppb improved egg
production. Similar result were observed with chromium
enriched yeast supplementation (Rajendran et al., 2012 and
2014)
Gene Expression Study:In the current study, the
expression of GLUT1 and IRS-1 was noticed in liver cells.
Significantly higher level of GLUT1 and IRS-1 mRNA expression
was noticed in C, T3 and T4 when compared to T2 and T3. It
indicates that inorganic chromium did not have any effect on
GLUT1 and IRS-1 mRNA expression. The mRNA expression of
G LU T 1 a n d I R S - 1 i n d i c a t e t h a t o r g a n i c c h r o m i u m
supplementation is involved in glucose transport mechanism in
particular and glucose metabolism in general.

Conclusion
It was found that 400 ppb of azolla chromium have
beneficial effect. Gene expression studies were conducted and
IRS-I and Glut-4 was elevated due to supplementation of
chromium enriched azolla. It may be concluded that 400 ppb of
azolla chromium could improve egg production.
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EFFECT OF FEEDING GRADED LEVELS OF TOASTED GUAR (CYAMOPSIS
TETRAGONOLOBA) MEAL ON PERFORMANCE, SLAUGHTER VARIABLES AND
PROTEIN RETENTION IN VANARAJA CHICKEN FED TWO CONCENTRATIONS OF
LIMITING AMINO ACIDS

Summary
An experiment was conducted to study the effect of
including graded levels of toasted guar meal (TGM) in diet on
performance (body weight gain - BWG, feed efficiency - FE),
slaughter variables and protein retention in Vanaraja chicken (1-6
weeks of age) fed normal (100%) and higher (110%)
concentrations of limiting amino acids (LAA, (lysine, total sulphur
amino acids, threonine, tryptophan and valine). The TGM was
included at 5 graded levels (0, 5, 10, 15 and 20%) with
recommended (100%) and 10% higher concentration (110%) of
LAA. Based on the results, it is concluded that TGM can be
incorporated up to 15% without affecting FE and increasing the
LAA concentration (110%) in diet significantly improved FE (3
and 6 weeks) and protein retention (3 weeks) in Vanaraja
chicken.

Background
Soya bean meal (SBM) is conventionally used as a
source of proteinin poultry diet. Guar (Cyamopsis
tetragonoloba) is a drought-tolerant legume. Guar meal (TGM)
contains similar amount of protein as that of SBM, rich in
arginine, but deficit in lysine, methionine, threonine, iso-leucine
and leucine (Rama Rao et al., 2014; 2015) compared to SBM.
Lower digestibility of nutrients, particularly amino acids is the
major limiting factor to use GM in chicken diet. Supplementation
of higher concentrations of LAA may obviate the problem of
lower digestibility. The present study was designed to study the
effect of including graded levels of toasted GM at two levels of
LAA on performance, slaughter variables and protein retention in
Vanaraja birds during the initial 6 weeks of age.

Methodology
A total of 540 one day old Vanaraja chicks were
randomly and equally distributed into 90 pens in wire-floored
stainless steel battery brooder pens. Maize and soybean mealbased control diet was prepared for starter (1-21 days of age)
and finisher (22 to 42 days of age) phases. The TGM was
included at 5 graded concentrations (0, 5, 10, 15 and 20%) in
iso-caloric and iso protein diets having recommended
concentrations of LAA. Another set of 5 diets with same levels of
TGM was supplemented with the LAA to contain at 110% of the
recommended levels. Each diet was allotted at random to 9
replicates containing 6 birds and fed ad libitum from 1 to 42 days
of age. Body weight gain (BWG) and feed efficiency (FE) were
recorded at 21 and 42 days of age. At 42 days of age, 10 birds
from each treatment weighing nearer to the mean BW were
selected and slaughtered to study slaughter variables. A
metabolism trial of 3-day duration was conducted during 3rd
and 6th week of age to study protein retained per unit weight of
protein intake. Probability was considered at 5%.

LAA concentration from 100 to 110% at 5 or 10% TGM inclusion
in Vanaraja diet, while such improvement was not found in 15 or
20% TGM fed groups. Inclusion level of TGM as main factor at 5%
in diet significantly improved the BWG at both 3 and 6 weeks of
age. Further increase in TGM level up to 15% did not show any
improvement in weight gain, while at 20% inclusion, the BWG of
Vanaraja chicks was similar to those fed the SBM control group
(0% TGM) suggesting that TGM can be included up to 20% in
Vanaraja chicken diet without affecting BWG. The FE improved
with inclusion of TGM up to 10% in starter and 5% in finisher diets
compared to control group. The FE was not affected up to 20%
during starter phase and up to 15% TGM in finishers diets, while
at 20% the FE depressed significantly compared to the control
group at 42 days of age. Interaction between TGM levels and
LAA concentration or TGM levels in diet did not influence
slaughter variables. However, the relative weight of breast
increased and abdominal fat deposition reduced with increase in
concentration of LAA in diet. Inclusion of TGM up to 10% diet
significantly improved the protein retention compared to the
control group. The protein retention in groups fed 15 and 20%
TGM was similar to the control group. Protein retention during
week 3 was significantly increased with increase in LAA
concentration compared to those fed 100% LAA.

Conclusions
Based on the results, it is concluded that TGM can be
included in Vanaraja diet up to 15% without affecting feed
efficiency compared to the SBM control group. Feed efficiency
and breast weight improved and abdominal fat deposition
reduced with 10% increase in LAA concentration in diet, which
can be attributed with increase in protein retention in birds fed
higher concentrations of LAA.
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Results
The interaction between TGM level and LAA
concentration did not influence the performance variables
(BWG, FI and FE) of Vanaraja chicks at 3 or 6 weeks of age (Table
1), except the FE at 3rd week. The FE increased with increase in
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QUALITY OF EGGS LAID BY WHITE LEGHORN AND NATIVE BIRDS OF KERALA FED
WITH MARIGOLD PETALS, RED AMARANTH LEAVES, CURRY LEAVES AND
TURMERIC POWDER

Poultry Nutrition

C.S Suja*, Binoj Chacko, P. Anitha, and Greeshma Girijan
Assistant Professor, AICRP on poultry for eggs, Mannuthy, Kerala

Summary

Result

A biological experiment was conducted to study the
quality of chicken eggs laid by White Leghorn and Native layers
fed with 1% dried Marigold petals, Curry leaves, Red amaranth
leaves and 0.1% Turmeric powder for a period of 6weeks. A total
of 30 birds were divided into five treatment groups of six birds
each in both White leghorn and native layers. Along with the
basal layer feed, four experimental diets were prepared by
adding 1% each dried Marigold petals, Curry leaves, Red
amaranth leaves and 0.1% Turmeric powder. During the trial
period of 6weeks all eggs from each treatment were collected
biweekly and were used to measure the egg quality parameters.
Except for yolk colour no significant difference was observed in
the internal and external quality of eggs like egg weight, shape
index, albumen weight, albumen index, Haugh unit, yolk weight,
yolk index, shell thickness and shell weight.

The quality of eggs laid by White Leghorn and Native
birds of Kerala fed with Marigold petals, Red amaranth leaves,
Curry leaves and Turmeric powder were not affected with the
exception of yolk colour. Out of the four herbal supplements
evaluated in the current study, 1% dried Marigold petal
supplementation produced most significant improvement (yolk
colour score 10-11) in egg yolk colour in both White leghorn and
native birds. Curry leaves, Common spinach leaves and Turmeric
powder also produced improvement (yolk colour score 7-8)
when compared to the control group (yolk colour score 5-6).

Background
Colour of egg yolk is one of the most important
parameter which influences consumer perception about table
eggs. Yolk colour is primarily determined by the content and
profile of carotenoid pigments present in the feed. Native breeds
of poultry usually produce eggs with pigmented yolk probably
due to free range feeding. The present study evaluates the
quality of eggs laid by White Leghorn and Native birds of Kerala
fed with four locally available herbal supplements in Kerala
namely Marigold petals, Red amaranth leaves, Curry leaves and
Turmeric powder in native and White Leghorn Chicken.

Conclusion
The study suggests that without affecting the quality of
eggs the yolk colour can be increased significantly in the eggs laid
by White Leghorn and Native birds of Kerala by adding 1% each
dried Marigold petals or Curry leaves or Red amaranth leaves or
0.1% Turmeric powder with the most significant result shown by
marigold petals.

Reference
T. Sujatha, J. Sunder, A. Kundu and M. S. Kundu. Production of
pigment enriched desi chicken eggs by feeding of
Tagetes erecta petals; Advances in Animal and Veterinary
Sciences, March 2015 volume 3, issue 3, page 193.

Methodology
An experiment was conducted in commercial White
leghorn N strain layers (40 weeks of age) and native birds of
Kerala (45 weeks of age) to evaluate the quality of eggs laid by
White Leghorn and Native birds of Kerala fed 1% dried Marigold
petals (Targetes erecta), Curry leaves (Murraya koenigii), Red
amaranth leaves (Amaranthus cruentus) and 0.1% Turmeric
powder (Curcuma longa). A total of 30 birds were divided into
five treatment groups of six birds each in both White leghorn and
native layers. The experimental layer feed was formulated
according to the Beuro of Indian standards (BIS 1992). Along
with the basal layer feed, four experimental diets were prepared
by adding 1% dried Marigold petals, Curry leaves, Common
spinach leaves and 0.1% Turmeric powder. The layers were
reared in cages in gable roof open sided house under standard
managemental conditions for a period of six weeks. The egg
quality parameters egg weight, shape index, albumen index,
Haugh index, yolk index and shell thickness and yolk colour were
calculated at every 2 weeks interval.
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MINERAL ELEMENT DYNAMICS IN DIFFERENT COMPONENTS OF SMALL, MEDIUM
AND LARGE SIZED CHICKEN EGGS
Vijay A, Karthik Bhat. S, DT Pal*, NKS Gowda
ICAR-National Institute of Animal Nutrition and Physiology Bengaluru 560 030

Summary
Chicken eggs are the most commonly consumed eggs
by human because of its high-quality protein. It is also rich in
some essential minerals. Dietary intake of essential minerals like
calcium, phosphorous, iron, zinc, copper, sulphur and
manganese are important especially for growing children and
pregnant women. Consumers always prefer to purchase large
size eggs than small or medium size. The yolk and white
components of egg are all of high biological value and are readily
digested (Joel et al., 2010). There is paucity of information on
minerals content in different sized eggs and different
component of eggs. Nutritional quality in terms of mineral
composition of small, medium and large sized eggs as well as in
egg yolk, egg albumin and egg shell were evaluated in the present
study.
Keywords: Minerals, egg shell, egg albumin, egg yolk, ICP-OES

Methodology
Three categories of eggs (small, medium and large
size) were procured from local market. The categorization of
eggs was done based on the weight of eggs – small egg: less than
50g; medium size egg: 50-60g; large size egg: more than 60g.
Eggs were washed with tap water and then with distilled water
thoroughly. Egg samples were then partitioned into three
different components namely shell, yolk and albumin and weight
of each component was recorded. Egg components were oven
dried and mineral extracts were prepared by wet digestion
procedure (AOAC, 1990). The mineral elements were analysed
by inductively coupled plasma optical emission spectrometry
(ICP-OES).

Results
Macro minerals Ca, P, Mg and K in albumin part were
found similar in small, medium and large size of eggs whereas
Sulphur and Sodium were found significantly (p < 0.001) higher
in large size and medium size eggs than small size eggs.
Microminerals, Cu, Mn and Cr in albumin were found
significantly (p< 0.01) higher in large size and medium size eggs
than small size eggs whereas Zn and Fe were similar among all
sizes of eggs. Among the macro minerals, S content in albumin
was observed highest and among the micro minerals, Fe content
in albumin was found highest compared to other minerals in
different sizes of eggs. Macro minerals, Ca, P, Mg, Na and K in
yolk part were found similar in small, medium and large size of
eggs whereas S is found significant in large sized eggs than
medium and small sized eggs. Micro minerals like Cu, Fe and Cr
were found significant among different sized eggs in which Cu
and Cr were higher in large and medium sized eggs and Fe is

found to be higher in small sized eggs, whereas Zn and Mn were
similar in all different sized eggs. Among macro minerals, P
content in yolk was observed highest and among micro mineral
Fe content is highest compared to other minerals. Macro
minerals, Ca, P, Mg, Na and K in shell part were found similar in
small, medium and large size of eggs whereas S is found
significant in large sized eggs than medium and small sized eggs.
Micro minerals like Cu, Mn and Cr were found significant among
different sized eggs in which all three minerals are higher in large
and medium sized eggs as compared to small sized eggs,
whereas Zn and Fe were similar in all size of eggs. Among macro
minerals, Ca content in shell was observed highest and among
micro mineral Fe content was highest compared to other
minerals. Among the egg components, egg albumin contained
highest concentration of Na and S; egg yolk contained highest
concentration of P, S, Fe and Mn; egg shell contained highest
concentration of Ca, Mg and Zn. From the 12 elements analyzed
only cobalt has not been detected in the egg components i.e. egg
shell, albumin and yolk.

Conclusion
The results of the study indicate that some of the
minerals composition of egg components varied significantly
among the different sized eggs. Variability in egg quality in the
retail market was found to be of considerable importance for
different quality parameters and nutritional profiles and thus had
a considerable effect on fulfilling RDA for humans for mineral
elements.
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INFLUENCE OF DIFFERENT LEVELS OF LYSINE AND METHIONINE ON COST OF
PRODUCTION OF COMMERCIAL BROILERS IN ENVIRONMENTALLY CONTROLLED
HOUSING SYSTEM
K. Rajendran*, K. Mani, P. Shamsudeen, V. Ramesh Saravana Kumar and A. Natarajan
Department of Poultry Science, Veterinary College and Research Institute, Namakkal- 637 002.

Summary
Environmentally controlled housing system pave way
to overcome the ill effects of climatic variation inside the poultry
house. Accordingly, broiler rearing in environmentally controlled
houses are coming up for easy operation and exploiting the
maximum genetic potential of the broilers.Further, it is very well
recognized that feed represents the major significant cost in
broiler production which ranges from 60 - 80% of the production
cost (Durunna et al., 2005). Generally, energy, protein, lysine
and methionine are key nutrients required for normal body
functioning and acting as essential constituents of animal body. A
right proportion of these nutrients are essential to ensure
maximum utilization of all nutrients for optimum growth of
broilers and to achieve maximum profit.

Poultry Nutrition

Methodology
The biological experiment was carried out with 288
sex separated, day-old, commercial broiler chicks belonging to
single hatch purchased from local hatchery in environmentally
controlled house. The chicks were wing banded, weighed and
randomly allotted into nine treatment groups with four replicates
of eight chicks each. During this experimental period, data on
body weight and feed consumption were recorded at weekly
interval and mortality was recorded at occurrence. The above
data, body weight gain, feed conversion ratio and livability were
calculated. The data was subjected to statistical analysis as per
the method suggested by Snedacor and Cochran (1989).
Angular transformation was applied to percentages wherever
needed before carrying out statistical analysis. The treatment
groups of the experiment were given in the Table 1.

Results

environmentally controlled housing system up to 5 weeks of age
as influenced by different levels of lysine and methionine is
presented in Table 2. The total feed cost per bird was highest in
group T9 (Rs. 77.62) followed by group T8 (Rs. 76.80) and
lowest in group T4 (Rs. 70.55). The net profit per bird ranged
from Rs. 25.67 to Rs. 37.25. The net profit per bird was highest in
group T4 (Rs. 37.25) and the lowest in group T6 (Rs. 25.67). The
net profit per kg of broiler was highest in group T4 (Rs. 18.26)
and the lowest in group T6 (Rs. 13.37) reared in environmentally
controlled housing system at five weeks of age.

The result of the above study on lysine and methionine
revealed that in environmentally controlled housing system, the
net profit per broiler was highest in group T4 and so it is
suggested to formulate diet for broilers with 1.20% lysine and
0.55% methionine in pre-starter diet, 1.10% lysine and 0.50%
methionine in starter diet and 0.95% lysine and 0.45%
methionine in finisher diet for environmentally controlled
housing system. The above results indicate that the lysine
requirement is 0.1% less and methionine requirement is same as
the cobb standard for broilers in environmentally controlled
housing system. In contrast, Akbar Khan et al. (2011) stated that
additional supplementation of 1% lysine and 0.5% methionine
increased the net profit per broiler.
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The data on cost effectiveness of broilers reared in
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EFFECT OF LOW PROTEIN DIETS ON PRODUCTION PERFORMANCE OF VANARAJA
LAYING HENS
A. K. Panda*, B. Sahoo, A. Kumar, Tanuja, S., S. Nayak and D. N. Sarangi
ICAR-Central Institute for Women in Agriculture Bhubaneswar, 751003, Odisha

Summary

Results

An experiment was conducted to study the effect of
low protein diets (13, 15 and 17%) on production performance,
egg quality and blood biochemical parameters in Vanaraja laying
hens (33-44 wk). The hen housed egg production, egg weight,
feed efficiency and egg quality parameters (except eggshell%)
were not affected due to due to variation in the CP content of the
diets. The serum biochemical parameters were also comparable
among all the dietary treatments. It is concluded that diet
containing 13% CP is adequate in maintaining production
performance in Vanaraja laying hens.

The hen housed egg production, egg weight, egg mass
/day and feed efficiency (g feed per g egg mass) were not
influenced by the levels of dietary CP (13, 15 & 17%) during the
entire period of study. There was no influence of dietary CP level
on egg quality parameters (Haugh unit, albumin, yolk & shell
thickness) except eggshell percentage which was highest at 17%
CP diet. The eggshell percentage was significantly (P<0.05)
lower in 15% CP diet compared to 17% CP diet. The serum
biochemical parameters like total protein, calcium, phosphorus,
triglycerides, cholesterol and creatinine were comparable
amongst all the dietary treatments. Increasing the dietary CP
from 13 to 17% did not elicit additional advantage on any of the
performance parameters during the entire period of study. From
this study, it is concluded that dietary CP containing 13% CP is
adequate in maintaining production performance, egg quality
and serum biochemical parameters in Vanaraja laying hens.

Background
Vanaraja, a dual purpose bird developed by ICAR-DPR,
Hyderabad, India is gaining popularity across India for rural
poultry farming. Many farmers are raising the birds under
intensive system due to high market price of egg produced from
these birds. Feed accounts for 60-70% of production cost in
poultry. Formulating low cost balanced diet will not only optimize
production but also will increase the profit margin. The present
study was conducted to study the effect of low protein diets on
production performance, egg quality and blood biochemical
parameters in Vanaraja laying hens.

From the results of the present study, it is concluded
that dietary CP containing 13% CP is adequate in maintaining
production performance, egg quality and serum biochemical
parameters in Vanaraja laying hens.

Methodology

References

Seventy-two, Vanaraja laying hens (32 wks) were
randomly distributed into 12 groups of 6 hens each and reared in
dip litter system. Three experimental diets were formulated with
3 different levels of CP (13, 15 & 17%) with constant level of ME
(2600 kcal/kg) and the ratio of lysine and methionine to CP were
kept constant in all the diets. Each diet was fed on measured
basis to 4 replicates of 6 hens each during the experimental
period (33-44 wk). Egg production was recorded daily on
replicate basis. All the eggs laid during last five days of each 28days period were collected to measure the egg weight. Feed
efficiency was calculated as the feed consumed per g egg mass
produced. The egg quality traits (Haugh unit, shell thickness and
shell weight, albumin and yolk) were measured at 40 weeks of
age. At 42 weeks of age, blood samples were collected from
brachial veins from 2 birds each replicate (8 birds per treatment),
serum was separated and stored at -20oC for analysis of serum
biochemical parameters. Data were subjected to statistical
analysis under completely randomized design employing oneway analysis of variance (Snedecor and Cochran, 1989). The
means of different treatments were compared with Duncan's
multiple range tests (Duncan, 1955).

Duncan, D. B. 1955. Multiple range and multiple F tests. Biometrics,
11: 1-42.
Snedecor, G. W. and Cochran, W. G. 1989. Statistical Methods.
Oxford and IBH Publishing Company, New Delhi.
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EFFECT OF DIETARY SUPPLEMENTATION OF SEA BUCKTHORN AND GILOE LEAF
MEAL ON THE BODY WEIGHT GAIN, FEED CONVERSION RATIO, BLOOD
BIOCHEMICAL ATTRIBUTES AND MEAT COMPOSITION OF TURKEY POULTS
A. Sharma, P. K. Shukla, A. Bhattacharyya*, U. Kumar, D. Roy, B. Yadav and A. Prakash
Department of Poultry Science, DUVASU, Mathura, India

Summary

Result

84 day old turkey poults of small white variety were
distributed into four dietary treatments having three replicates
each with seven birds. The poults were fed basal ration, T1- CP28%, ME-2800 Kcal/kg, T2- T1+sea buckthorn leaf meal powder
@ 0.5%, T3- T1+giloe leaf meal powder @ 0.5% and T4T2+giloe leaf meal powder @ 0.5%. Weekly body weight gain
was significantly better (P<0.05) in T2 than T3 and FCR was
significantly better (P<0.01) in T2 than other groups during 08th week of growth phase. Zn content in breast muscles were
significantly higher (P<0.05) in T2 and T4 than T1.

T2 turkey poults had a significantly higher (P<0.01)
body weight gain than T3 and T4 at 7th week of age. T2 poults
had an apparently higher body weight gain compared to the
other treatment groups throughout the experiment. Further,
weekly body weight gain was significantly better (P<0.05) in T2
than T3 during 5th-8th week and 0-8th week of growth phase. In
addition, the weekly body weight gain was comparatively better
in T2 than other treatment groups during 0-4 weeks, 4-8 weeks
and 0-8 weeks of the growth phase. FCR was found
comparatively better in T2 than other treatment groups during 04th weeks phase of growth. Thereafter, FCR was significantly
better (P<0.05) in T2 than other treatment groups during 5th8th week phase of growth (2.08 vs 2.24, 2.27 & 2.34). Further,
FCR was significantly better (P<0.01) in T2 group as compared
to other treatment groups during 0-8th weeks of growth phase
(1.96 vs 2.18, 2.21 & 2.26). There was no significant difference
among the treatment groups in any of the blood biochemical
indices except plasma uric acid and alkaline phosphatase.
Plasma uric acid was found significantly increased (P<0.05) in
T1 than T3 and T4. Further, plasma alkaline phosphatase was
significantly higher (P<0.05) in T1 and T3 than T2. No significant
difference was observed in the proximate analysis of breast
(pectoralis major) muscles of turkey poults, except zinc percent,
which was significantly higher (P<0.05) in T2 and T4 as
compared to T1 while ether extract in thigh (ilio tibialis) muscles
were significantly higher (P<0.05) in T2 as compared to the
other treatment groups. Similarly, no significant difference was
observed in the proximate analysis of thigh (ilio tibialis) muscles
of turkey poults, except in percent ether extract, which was
significantly higher (P<0.05) in T2 as compared to the other
treatment groups.

Poultry Nutrition

Background
One of the most promising approaches for viable
alternative to antibiotics has been the use of plants and their
extracts as supplements for eliciting production in poultry. Sea
buckthorn (Hippophae rhamnoides) (SBT) leaves contain
significant amounts of proteins, minerals, folic acid, esterified
sterols. Tinospora cordifolia (giloe) is a deciduous climbing shrub
found throughout tropical Asia. Few studies have been
undertaken on supplementation of SBT leaf meal and giloe in
broilers. However, studies in turkeys are lacking. Thus, a study
was designed to evaluate the efficacy of sea buckthorn and giloe
leaf meal as a dietary feed supplement in turkey poults.

Methodology
Raw SBT leaves were ground and sun dried in a clean
and dust free environment to obtain fine powder. The powder
formed was packed in an airtight container. 84 day old turkey
poults were divided into four treatment groups comprising of
three replicates and seven turkey poults in each replicate. There
were four dietary treatments: T1- Basal or Control diet (turkey
s t a r t e r r a t i o n ; C P- 2 8 % , M E - 2 8 0 0 K c a l / k g ) , T 2 T1+supplementation of 0.5% SBT leaf meal, T3T1+supplementation of 0.5% giloe leaf meal, T4T2+supplementation of 0.5% giloe leaf meal. Weekly body
weight gain and Feed conversion ratio was determined. At eight
weeks of age, plasma cholesterol, HDL cholesterol, protein, uric
acid, SGPT, SGOT, alkaline phosphate were determined by using
commercial kits of Span Cogent Diagnostics Product, India,
according to the manufacturer ’s instructions. Lipid
peroxidation/Malondialdehyde assay and Serum superoxide
dismutase activity (ELISA) was determined as described by
Ohkawa et al. (1979) and Madesh and Balasubramanian (1998)
respectively. Further, samples of breast (pectoralis major) and
thigh (ilio tibialis) muscles were processed and analyzed for
proximate composition, P, Ca and Zn (AAS). Data were subjected
to one-way analysis of variance in a completely randomized
design using Statistical Package for the Social Sciences.

Conclusion
It may be concluded that supplementation of sea
buckthorn leaf meal @ 0.5% elicited production performance of
turkey poults. Supplementation of 0.5% sea buckthorn leaf meal
resulted in higher levels of zinc and ether extract in the breast and
thigh cuts of turkey poults.
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EFFECT OF GARLIC SUPPLEMENTATION IN COMBATING STRESS AND
PRODUCTION OF EGGS WITH LOW LIPIDS CONTENT
R. K. Gorti1*, David C. G.1, I. J. Reddy1, K. P. Suresh2 and Manpal Sridhar1
ICAR-National institute of Animal Nutrition and Physiology, Bangalore, India
2
ICAR-National Institute of Veterinary Epidemiology and Disease Informatics, Bangalore, India
1

Summary
Egg production is a stress on the bird and is shown
with increasing age, reflected through a marked reduction in egg
production. If stress could be combated then the performance of
layers could be improved. An effort has been made to study the
use of garlic at 1% level as a feed supplement to combat stress
and its effect on anti-oxidative enzyme status in layers. Further,
there is a change in consumer preference for low lipid eggs.
Present study is aimed at studying the effect of garlic
supplementation on egg lipid profile, viz., Cholesterol and
triglycerides. The study was conducted in white leghorn
Babcock-300 strain birds (n-120) of which birds of the
experimental group (n=60) were fed with layer ration
supplemented with 1% garlic. Egg cholesterol and triglycerides
can be reduced by 10 and 23 % respectively by feeding garlic to
layer birds
Key words: garlic, laying hens, egg production, stress,
cholesterol, triglycerides

Background
Egg production in white leghorn chicken is related to
the level of stress the birds are subjected to during different
phases of their life span. Stress induces apoptosis of the ovarian
follicles leads on to reproductive senescence. The use of herbal
remedies to combat stress has been well studied in human
alternative medicine. Garlic has been traditionally known for its
anti-inflammatory, hypolipidemic effects in traditional Indian
and Chinese medicine. Of late in veterinary practice too herbal
preparations to alleviate various ailments is gaining momentum.
Hence, an attempt is made to study the effect of garlic at I per
cent level to growing and laying chicken in combating stress,
enhance egg production and produce eggs with low lipid content
in white leghorn hens.

Methodology

The study was conducted in white leghorn Babcock300 strain birds (n-120), reared in individual cages and fed on
standard layer ration (CP 16% and ME 11.28 MJ/Kg) ad libitum
from 16 to 90 weeks of age. The birds were divided into two
equal groups (n=60) and garlic was fed @1% to experimental
group. Hen day egg production was calculated for 20-40, 41-60,
61-72 wks. Blood samples were collected through brachial
venipunture, on 20, 40, 60 and 72 weeks of age. Serum was
separated, stored at -80°C for analysis of uric acid, using
commercial kits. Five birds were sacrificed at 40, 60, 72 and 90
weeks of age by cervical dislocation. The antioxidant enzyme
status was estimated by analyzing levels of reduced glutathione
(Moron et al.,1979), catalase (Caliborne 1985) and Super oxide

dismutase (Marklund and Marklund 1974) in the ovary and
serum Uric acid. From eggs collected during 20, 40, 60 and 72
weeks of age approximately 1 g of yolk sampled and stored at 80oC for estimation of total cholesterol and triglyceride levels
using commercial kits.

Results
Supplementing garlic @ 1 per cent level in layer ration
combated stress through (a) an age related increase in the
activities of super oxide dismutase, reduced glutathione and
catalase in the ovarian tissue and (b) an increase in the levels of
circulating uric acid from 7.5 to 14 mg/dl between 20thand
90thweek. Secondly, the cholesterol and triglyceride levels
decreased significantly by 10 and 23 per cent respectively in the
yolk due to garlic supplementation.

Conclusion
It is concluded that the dietary supplementation of
layer hens with 1% garlic (a) enhances the activity of reduced
glutathione, SOD and catalase enzymes to scavenge hydroxyl
radicals and prevent oxidative damage in the ovarian tissue. This
mechanism enhances recruitment of other small white follicles
to the pool of ovulatory follicles and (b) resulted in reduction of
cholesterol by 10% and triglycerides by 23% in the egg yolk.
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EFFECT OF VARIOUS LEVELS OF INULIN ON GROWTH PERFORMANCE AND
SURVIVABILITY IN RAJA II BROILERS
Praveen. T*, Munegowda. T, Indresh .H .C and Jayanaik
Faculty of Department of Poultry Science, Veterinary College, KVAFSU, Bangalore

Summary

Result

The experiment was conducted to study the effect of
various levels of inulin on growth performance and survivability
parameters in Raja II broilers were studied for six weeks. 225 day
old Raja II broiler chicks were selected and assigned randomly to
each treatments: control (without inulin), 0.25 percent inulin
(T2), 0.5 percent inulin (T3), 0.75 percent inulin (T4) and 1
percent inulin (T5). The body weight was higher in T5 inulin fed
group was observed whole period. Lower feed consumption was
observed in T2 inulin fed group during 3rd,5th and 6th weeks.
The better feed conversion ratio during 3rd and 6th week of age
and survivability were unaffected by inulin supplementation. The
results indicated that Inulin have a better effect on growth
performance.

The results of effect of supplementation of different
levels of inulin on mean body weight of Raja II broilers were
significantly different among different treatment groups during
whole experimental period. During sixth week of age significantly
higher body weight was recorded in the treatment group
supplemented with 1 per cent inulin (T5) than the control group
(T1) and in support with the previous reports of Nabizadeh et al.
(2012). During 3rd, 5th and 6thweek, feed consumption was
significantly lower in inulin fed group when compared to the
control group and in contrary with the previous reports of Pawar
et al. (2012). There is significant difference (P<0.05) in mean
FCR values among various treatment groups when compared to
control group during 3rd, and 6th week and non significant
during the rest of the weeks which were in contrary with the
findings of Ali Mirza Aghazadeh and Elena Nabiyar (2015). The
study also that revealed non- significant difference in the
Survivability of Raja II broilers under different treatment groups
supplemented with inulin during 42 days of experimental period
(Table 1).

Keywords: Broiler, Inulin, Growth performance, Survivability,
Supplementation

Background
Antibiotics are widely used as a tool to prevent
infections poultry, as well as a growth promoter. Current trends in
poultry production are aimed at reducing the use of antibiotic
growth promoters and increase the use of non-antibiotic feed
additives. Prebiotics is one of the alternative feed additives that
can be used to improve poultry heath and performance.
Commercially available prebiotics are mostly fructooligosaccharides, isomalto-oligosaccharides, inulin, maltooligosaccharides etc. Feeding inulin to broilers resulted in
improved performance associated with significantly increased
absorptive capacity of chicken gastrointestinal tract (GIT) due to
increased length of both small intestine and colon. In this
direction, an effect has been made to study the influence of
various levels of inulin on growth performance and Survivability
in raja II broilers.

Methodology
A total of 225 day old run Raja II broiler chicks were
randomly assigned to five treatment groups with three replicates
in each treatment group and with 15 chicks in each replicate
consisting of five dietary treatments: control (without inulin),
control + 0.25 percent inulin (T2), control + 0.5 percent inulin
(T3), control + 0.75 percent inulin (T4) and control +1 percent
inulin (T5). The basal diet was formulated as per the
specifications of BIS-2007. The data on growth performance
parameters viz., Weekly Cumulative body weight, Weekly
Cumulative feed consumption and feed conversion ratio were
collected and analysed. And Mortality percentage in each
treatment during the course of the experiment was recorded.

Conclusion
It is concluded that the feeding up to the level of 1%
inulin in various levels from 0 to 42 days of age can improve the
growth performance of Raja II broilers. Further, there is need for
some more experiments in this aspect to arrive at confirmatory
conclusion.
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EFFECT OF DIETARY HERBAL POWDER SUPPLEMENTATION ON CERTAIN STRESS
BIOMARKER PARAMETERS IN INDIGENOUS AND IMPROVED GROWER CHICKEN
DURING WINTER IN MEGHALAYA

Summary
The aim of the experiment was to study the effect of
supplementation of Turmeric and Roselle powders on
expression levels of certain stress biomarkers in indigenous
Naked Neck, Normal Feathered and Vanaraja grower birds during
peak winter in Meghalaya. Feeding of Turmeric and Roselle
powders resulted in decrease of serum Cortisol and increase of
Superoxide Dismutase (SOD) and different Heat Shock Protein
(HSP) expression levels, indicating the ameliorative effect of cold
stress in the birds. Moreover, it was noted that the different HSP
expression levels in indigenous Naked Neck and Normal
Feathered birds were higher compared to Vanaraja birds.

Background
The range of thermo neutral zone of domestic
chickens is narrow and are easily susceptible to heat and cold
environmental stress. Naturally occurring herbs and bioactive
compounds, including polyphenols obtained from various
species of plants, can potentially be used as feed additives for
poultry (Ognik et al., 2016). We postulated that polyphenolic
compounds include some which apart from their confirmed
antioxidant activity (Ognik et al., 2015 a) may also have an antistress effect on poultry. Therefore, the aim of the experiment
was to study the effects Turmeric and Roselle powder
supplementation during cold stress of poultry birds at growing
periods.

Methodology

treatment groups compared to 3.30±2.14, 3.50±1.41 and
4.05±1.69 µg/dl in control groups respectively. The serum SOD
levels in Indigenous Naked Neck, Normal Feathered and Vanaraja
were found to be 0.033±0.003, 0.037±0.003 and
0.034±0.005 Units/ml in treatment groups compared to
0.030±0.003, 0.030±0.004 and 0.029±0.005 Units/ml in
control groups respectively. The HSP20 expression levels in
Indigenous Naked Neck, Normal Feathered and Vanaraja were
found to be 2.46±0.7887, 2.26±0.68 and 1.62±0.78 ng/ml in
treatment groups compared to 1.2±0.35, 1.48±0.53 and 1.18
±0.52 ng/ml in control groups respectively. The HSP40
expression levels in Indigenous Naked Neck, Normal Feathered
and Vanaraja were recorded to be 2.03±0.28, 2.03±0.29 and
1.7±0.29 ng/ml in treatment groups compared to 1.27 ±0.12,
1.4±0.15 and 1.57±0.52 ng/ml in control groups respectively.
The HSP70 expression levels in Indigenous Naked Neck, Normal
Feathered and Vanaraja were estimated to be 21± 5.89, 18.67 ±
8.84 and 14.83±1.83 ng/ml in treatment groups compared to
17.83± 3.24, 15.5± 6.17 and 8.00±1.32 ng/ml in control
groups respectively. The HSP90 expression levels in Indigenous
Naked Neck, Normal Feathered and Vanaraja were found to be
2.03±0.34, 2.17±0.13 and 1.67±0.47 ng/ml in treatment
groups compared to 1.63±0.39, 1.83±0.57 and 1.17±0.21
ng/ml in control groups respectively. Moreover, it was also noted
that the expression of different HSP levels were higher in
Indigenous Naked Neck and Normal Feathered compared to
Vanaraja grower birds.

Conclusion

Feeding trials were conducted to study the effect of
supplementation of Turmeric and Roselle powders in indigenous
Naked Neck, Normal Feathered and Vanaraja grower birds during
peak winter months in Meghalaya. Basal commercial grower
mash in control and basal grower mash plus Turmeric @1per
cent and Roselle @ 0.5 per cent in treatment groups were
offered for 4 weeks. The experimental birds were reared on deep
litter system under standard management condition. Total 72
numbers of grower birds at the age of 12th week, comprising 12
birds from each control and treatment groups were selected
randomly for collection of blood samples and estimated for
serum Cortisol, Superoxide Dismutase (SOD) and Heat Shock
Protein (HSP 20, 40, 70 and 90) levels as biomarkers of stress in
the birds.

The results of the present study indicated that the
dietary supplementation of Turmeric and Roselle powders had
ameliorative effects in cold stressed birds. Moreover, the
Indigenous Naked Neck and Normal Feathered birds were more
tolerant to cold stress compared to Vanaraja birds.
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Results
Dietary supplementation of Turmeric and Roselle
powders resulted in decrease of serum Cortisol and increase of
SOD and different HSP expression levels. The serum Cortisol
levels in Indigenous Naked Neck, Normal Feathered and Vanaraja
were found to be1.38±0.52, 2.19±1.07 and 1.28±0.69 µg/dl in
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STUDY ON XYLANASE ENZYME STABILITY IN BROILER PELLETS
C. Kathirvelan, M. R. Purushothaman, S. R. Janani and S. Banupriya
Veterinary College and Research Institute, TANUVAS, Namakkal, Tamil Nadu

Summary

Poultry Nutrition

An experiment has been carried out to study the effect
of pelleting on xylanase enzyme activity in broiler finisher feed.
The enzyme xylanase activity was measured as soon as received
from the company by using standard protocols by in vitro. The
enzyme was added 100g/ton of feed. Standard broiler finisher
diet was formulated and the temperature during the
conditioning of mash was 80-85oC with the maximum time
duration of 45 seconds and pellet size of 4mm. The pressure
given for pelleting process was 40-45 psi. The xylanase enzyme
activity estimated in our laboratory as soon as received from the
manufacturer was 1155369IU/g. Recovery rate ranged between
84.11 to 84.68 per cent and mean recovery percentage was
84.42 per cent. The average activity of xylanase in mash and
pellet feed was 110020 IU and 92854 IU respectively.
Keywords: Enzyme, Xylanase, Pellet, Broiler feed

Background
The majority of feeds for monogastrics undergo some
form of thermal processing (Bedford et al., 2001), which can
include conditioning, pelleting or extrusion/expansion. These
changes include the introduction of increased conditioning
times and conditioning temperatures, double pelleting and
conditioning, and the use of expanders and hygienizers in some
markets. Increased pelleting temperature has been shown
positively to influence factors in the feed, such as the degree of
starch gelatinization as well as feed throughput and pellet quality
(Ravindran and Amerah, 2008). However, many of the factors
involved in the conditioning and pelleting process such as
pressure, heat, retention time and steam quality can all result in
denaturation of exogenous enzymes. The stability of added feed
enzymes to the pelleting process is a major concern of feed
manufacturers, because pelleting can significantly reduce the
safety margins incorporated into the feed formulation. Most of
the inactivation takes place during conditioning, when the feed is
heated with steam, rather than during extrusion of the pellets.
Hence, this project is proposed to study the impact of pelleting
and storage on Xylanase enzymes activity/recovery.

Methodology

with enzymes and its corresponding pellet feed. Finally, the blank
feed (mash and pellet) enzyme activity was subtracted from the
mash and pellet feed enzyme activity. The xylanase enzyme was
assayed by Miller method (1959)and one unit of endoxylanase
activity was defined as the amount of enzyme that liberated
1mM reducing sugar (expressed as xylose) per min. under the
assay conditions. The endoxylanase activity expressed as xylose
is determined by mixing the diluted enzyme solution with xylan
as substrate, incubated at 42°C for 2 hours and dinitrosalicylic
acid is added. The color developed is read at 530nm in a UVVisible Spectrophotometer.

Results
The xylanase enzyme activity estimated in our
laboratory as soon as received from the manufacturer was 11,
55,369 IU/g and noticed that there was difference in enzyme
activity compared to the label claim (12, 03,510 IU/g). The
difference in enzyme activity may be due different laboratory
condition for estimation or estimation error. The difference in
activity claim for xylanase was 4.0 per cent.The xylanase enzyme
activity in mash feed and recovery rate after pelleting was
presented in the Table 1. The recovery rate ranged between
84.11 to 84.68 per cent and mean recovery percentage was
84.42 per cent. The average activity of xylanase in mash and
pellet feed was 110020 IU and 92854 IU respectively.

Conclusion
In the present study it can be concluded that the
average xylanase enzyme activity recovery rate after pelleting
(80-85oC with the maximum time duration of 45 seconds) in
broiler finisher pellet was 84.42 per cent.
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The enzyme xylanase activity was measured as soon
as received from the company by using standard protocols by in
vitro. The enzyme was added 100g/ton of feed. Standard broiler
finisher diet was formulated and the temperature during the
conditioning of mash was 80-85oC with the maximum time
duration of 45 seconds and pellet size of 4mm. The pressure
given for pelleting process was 40-45 psi. The enzymes activity
was estimated in mash feed without enzymes (blank), mash feed
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EFFECT OF EARLY POST HATCH FEEDING OF EARLY CHICK NUTRITIONAL
SUPPLEMENT ON THE GROWTH PERFORMANCE AND GUT HISTOMORPHOLOGY
OF COMMERCIAL BROILERS

Summary

RESULTS

A biological experiment was carried out to investigate
the effect of post hatch early chick nutritional supplement
(ECNS) feeding on growth performance of commercial broiler
chicken. The chicks were fed with various ECNS immediately
after hatch and continued till packing in chick transport box.
ECNS feeding reduced chick transit weight loss, early chick
mortality and increased liver and pectoral muscle glycogen
reserve in day old broiler chicks. Post hatch ECNS feeding
significantly improved the sixth week body weight, weight gain,
FCR, serum glucose, total protein, albumin and globulin levels
and livability compared to fasted control. The early post hatch
feeding of ECNS increased intestinal villi height, width, crypt
depth and surface area in broiler chicken. ECNS feeding
increased the net profit per kg of live weight compared to
control.


ECNS fed chicks lost significantly (P<0.01) less body
weight than control during transit. The sixth week body weight
gain was improved (1666.86 to 1655.47 g) significantly (P<
0.01) in ECNS fed broilers than control (1609.64 g). CBPSD fed
chicks consumed 9.60 g followed by CSF WS 9.41 g, EPWG was
9.03 g and it was the lowest in CSF WOS (8.78 g).The cumulative
feed consumption and feed conversion ratio (FCR) up to six
weeks of age were not significantly affected between the
treatments in this study. ECNS feeding significantly (P<0.05)
increased serum glucose, total protein, albumin and globulin
levels. ECNS fed group had better livability and ranged from
98.89 (EWPG and CSF WUS) to 100 per cent (CSF WS and
CBPSD) compared to control (96.67%). ECNS feeding
significantly (P<0.01) increased liver and pectoral muscle
glycogen in day old broiler chicks than fasted (12 hrs) chicks.
ECNS feeding did not have any significant influence on carcass
characteristics of broilers however, it produced heavier breast
yield compared to control at six weeks of age. At day old, CSF WS
and CBPSD produced significantly (P<0.01) tall ileal villi (326.58
and 312.32 µm) which were comparable with CSF WOS and
EWPG. Control birds have significantly the lowest villi height
(261.24 µm) and this was comparable with CSF WOS and EWPG.
Whereas, ECNS fed chicks produced significantly (P<0.01) taller
villi ranged from 745.40 to 893.95 µmthan control (606.46 µm)
during 2nd week. No significant difference in illeal villi width was
observed in chicks fed with ECNS at day old age. However, it was
increased more significantly in the 2nd week. CSF WOS and CSF
WS fed chicks had significantly (P<0.05) more ileal villi surface
area (57.14 and 59.05 µm2) and this was comparable with
CBPSD and EWPG fed chicks on day-old and control (43.78 µm2)
had significantly (P<0.1) the smallest surface area. On the
second week, the ileal villi surface area was high in CSF WS fed
chicks (340.65 µm2) and the lowest in control chicks (261.81
µm2). Among the ECNS fed chicks, those fed with CSF WOS has
the lowest surface area of 261.81 and this was comparable with
EWPG and CBPSD. The ileal crypt depth was not influenced by
ECNS feeding at day old but improved significantly (P<0.01)
afterwards. The present findings were concurred with the results
of Gokceyrek and Cifrci (2005) who reported that holding chicks
without feed and water after hatch for 48 h had resulted in
decreased intestinal villi height, width, crypt depth and surface
area in broiler chicken. The net profit per kg live weight was 9.19
in control and ECNS fed groups ranges from Rs 9.63 to 11.36.

BACKGROUND
Under field conditions, most of the broiler chicks were
subjected to fasting and receive feed and water 24-36 hours
after hatching, which results in mobilization of body reserves to
support metabolism, thermo regulation; decreases body weight
and impairs overall performance. Early chick feeding has an
overall, long-term beneficial effects as it reduces mortality and
transit weight loss; minimizes slow starters; increases average
daily gain, enhances immunity, improves livability, decreases
carcass condemnations, improves dressed weight and breast
meat yield in fast growing broilers (Panda et al, 2013). Early
access to feed and water (early chick nutrition) as quickly as
possible immediately after post-hatch is one of the most
effective tool in stimulating early digestive function and
sustaining performance throughout the growing period of
broilers. Hence, the present study was planned to investigate the
effect of early post hatch feeding of various ECNS on growth
performance and gut histomorphology of commercial broiler
chicken

Methodology
The broiler chicks were fed with various early chick
nutritional supplements (ECNS) viz. egg white protein+glucose
based ECNS (EWPG), corn-soyabean-fishmeal based ECNS
without steaming (CSF WOS), corn-soyabean-fishmeal based
ECNS with steaming (CSF WS) and commercial broiler prestarter diet (CBPSD) immediately after hatch in the hatcher tray
and was continued till packing in chick transport box. The birds
were fed ad libitum with pre-starter (1-10 days), starter (11-21
days) and finisher diet (22-42 days) prepared as per BIS (2007)
specifications. Standard broiler management (deep litter)
practices were followed throughout experimental period. Data
on hatch weight, chick transit weight loss, early chick mortality,
body weight and weight gain, feed consumption and feed
conversion ratio at biweekly interval, serum glucose, total
protein, albumin and globulin levels, carcass traits, gut
histomorphology and economics were recorded, calculated,
analysed by using Statistical Package for Social Science (SPSS, for
windows version 17) and the results were expressed as
mean±pooled SEM. Means were compared by Duncan multiple
range comparison test (Steel and Torrie, 1981) with 5 per cent
level of significance (P<0.05).

Conclusion
Early post hatch ECNS feeding improved growth
performance and net profit (Rs.2.17 per kg of live weight) in
commercial broilers.
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EFFECT OF ORGANIC ACID MIXTURE SUPPLEMENTATION ON THE PRODUCTION
PERFORMANCE AND GUT HEALTH OF COMMERCIAL BROILERS
P. Kanagaraju*,S. Rathnapraba and A. V. Omprakash
Assistant Professor, Department of Poultry Science, Madras Veterinary College, TANUVAS,
Chennai, India 600 007

Summary

histomorphometric measurements.

This study was carried out to investigate the effect of
BMD and organic acid supplementation on the production
performance of broilers. 250 day old commercial broilers were
divided into four groups, each with three replicates of twenty
birds each and they were fed with one of the following four
experimental diets: basal diet (T1), basal diet + Bacitracin
methylene disalicylate (BMD) (T2), basal diet+organic acids at
0.25 % (T3), basal diet+organic acids 0.50 % (T4). The result
indicated that organic acid supplementation significantly
(P<0.01) increased growth rate. Feed consumption and carcass
traits were not altered by the dietary treatments. Feed
conversion ratio was significantly (P<0.05) improved in BMD
and organic acid supplemented groups. Mean total cholesterol
significantly lowered whereas serum tri glycerides were not
affected in this experiment. Pathogenic organisms count in
duodenal contents was significantly (P<0.01) lowered in the
organic acid and BMD fed groups. Livability was not affected by
the treatments. Intestinal villi length and crypt depth were
significantly (P<0.05) increased in treatment groups. Organic
acids at 0.5% level had beneficial effect in broilers growth
performance.

Results
The result indicated that supplementation of organic
acids at the rate of 0.50 % significantly (P<0.01) increased
growth rate when compared to all other treatments. However,
the feed consumption was not altered by the organic acid
supplementation. Significantly superior feed conversion ratio
was observed in BMD and organic acid supplemented groups
when compared with control. Mean total cholesterol, low
density cholesterol, high density cholesterol, serum tri glycerides
were not affected by the organic acid supplementation.
Escherichia coli, Clostridium and salmonella count (log CFU/g
digesta) counts in duodenal contents was significantly (P<0.01)
lowered in the organic acid and BMD fed groups compared with
control. Livability was not affected by the treatments. In the
present study the carcass weight and dressing percentage were
not significantly (P>0.05) affected by organic acid
supplementation. Intestinal villi length and crypt depth were
significantly (P<0.05) increased in duodenum, jejunum and
ileum treatment groups when compared to control.

Conclusion
Keywords: Organic acids, broilers, growth performance, gut
development

Background

Due to potential development of antibiotic resistant
bacteria addition of antibiotic growth promoters in the feed of
farm animals including poultry has been banned in many of the
developing and developed countries (Roe & Pillai, 2003). This
situation forced the poultry nutritionist to find out alternatives to
antibiotics to promote the growth of the poultry, gut health and
would favour environmentally friendly poultry farming practices.
The alternatives that commonly used are probiotics, prebiotics,
phytobiotics and organic acids. Hence, the present study was
undertaken at Poultry Research Station, Chennai 600051 to
investigate the effect of dietary supplementation of organic
acids on the production performance and gut health of
commercial broilers.

From this present study we can conclude that the
supplementation of 0.5% organic acids mixture per tonne of feed
have positive effect on the growth performance and can be
considered as one of the alternative to the antibiotic growth
promoter in commercial broilers.
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Methodology
Two hundred and forty day old commercial broilers
were divided into four groups, each with three replicates of
twenty birds each and they were fed with one of the following
four experimental diets: basal diet (T1), basal diet+ Bacitracin
methylene disalicylate (BMD) (T2), basal diet supplemented
with organic acids at 0.25 % (T3), basal diet supplemented with
organic acids 0.50 % (T4). The experimental diets were
formulated and prepared according to BIS (2007) standard in
mash form. The chemical composition of the experimental
rations was analyzed as per the procedure of AOAC (2005).
Whereas the calcium, total phosphorus, lysine, methionine plus
cystine and metabolisable energy content were calculated from
the composition of the feed ingredients, according to BIS 2007.
Feed and drinking water were provided to birds ad libitum.The
data on body weight, feed consumption, FCR, livability, carcass
traits, total serum cholesterol, low density cholesterol, high
density cholesterol, glycerides, gut pathogens and intestinal
(duodenum, jejunum and ileum) histomorphometry were
determined. The gut samples (2 cms) were taken from ileum at
6th week of age, fixed in 10 per cent formalin, embedded in
paraffin and tissue sections of 5 µm thick were made. The tissue
sections were stained with haematoxylin and eosin stain and
examined in an Olympus BX 51 microscope for
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EFFECT OF IMMOBILIZED FUNGAL PHYTASE ON LOW DIETARY CALCIUM AND
PHOSPHOROUS IN BROILER CHICKEN
Sreeja Ajith, Divya Shet, Jyotirmoy Ghosh, A.V. Elangovan
NIANP, Jain University

Summary
A day old, ninety, unsexed, cobb chicks were randomly
divided into 3 treatment groups with 5 replicates having 6 birds
each. Diet for treatment (T1) was 0.45% non-phytate P (NPP)
during starter and 0.40% during the finisher phase with 1% Ca. T2
had 0.37% NPP during starter and 0.32% in finisher phase with1%
Ca and supplemental lab phytase at 500 FTU/kg. T3 was similar
to T2 with a lower Ca of 0.8%. Results indicated no significant
difference (P>0.05) among the dietary treatments with regard
to carcass traits, body weight gain, feed intake, feed conversion
ratio and Ca retention. However, a significant (P<0.05) was
observed in phytase supplemented groups, T2 and T3 as
compared to T1 in P retention. The study suggests the usage of
lower level of calcium (0.8%) along with a lower phosphorus diet
supplemented with phytase at 500 FTU/kg diet in broiler chicken.
Keywords: Broiler, phytase, Aspergillus foetidus, low Calcium

Background
Phytate is the main reservoir of phosphorus in plants
which also acts as a potent anti-nutrient to monogastric animals.
The environment menace caused due to excess P expelled
through feces is a major concern. Addition of di-calcium
phosphorous to animal feed is on practice making it the third
most expensive nutrient. Phytase is capable of hydrolyzing
phytate to inorganic phosphate and is also known to improve
feed digestibility thereby becoming a nutritional strategy globally
(Lalpanmawia et al., 2014; Manobhavan et al., 2015). Dietary
Ca: P ratio plays a key role in the efficacy of phytase. The current
study was ascertained to learn the effect of laboratory scale
produced phytase by immobilization technique, facilitating to
lower the Ca levels in poultry diet.

Methodology
A day old, ninety, unsexed, Cobb chicks were
distributed into 3 treatment (T) groups with 5 replicates under
each treatment with 6 birds in each replicate in a completely
randomized design. The experimental birds were housed group
wise in randomly allotted tiers of battery cages from 0-4 wk of
age. Feed and fresh water was provided ad libitum. The diet
consisted of T1 with standard available phosphorus (AP) of
0.45% non-phytate P during starter and 0.40% during the finisher
phase along with 1% Ca throughout. T2 diet was with low
phosphorus (0.37% during starter and 0.32% in finisher phase)
with supplemental lab phytase at 500 FTU/kg diet and 1% Ca.
Aspergillus foetidus MTCC 11682 was immobilized and used for
phytase production. The crude phytase was precipitated and
used in concentrated form. T3 diet was with low phosphorus
(0.37% during starter and 0.32% in finisher phase) and low

calcium (0.8% diet) with 500 FTU phytase /kg diet. Body weight,
feed intake (FI) and residual feed were measured on weekly
basis. Metabolism trail was conducted at the end of the study.
The left tibia was collected for mineral analyses by inductively
coupled plasma optical emission spectroscopy (ICP-OES).

Result
Body weight gain, feed intake and feed conversion
ratio did not differ significantly (P>0.05) among the three
treatment groups during the entire phase. Carcass traits
(dressed, eviscerated and giblet weight) were not influenced
(P>0.05) by dietary AP and/or phytase supplementation. There
was also no significant difference (P>0.05) in the bone
parameters like bone weight, diaphysis and distal epiphysis
width as well as Ca retention among treatments. An increased
level of P retention (P<0.05) was observed in low AP level with
phytase supplementation at 500 FTU/kg in treatment (T 2) with
49.3% and 51.1% in lower AP and Ca supplemented with phytase
at 500 FTU/kg in T 3 as compared to 42.2% in normal AP diet.
Total ash content of tibia and its minerals (Ca and P) were not
significantly (P>0.05) different. However, Zn retention had a
significant (P<0.05) effect with higher AP when compared to
phytase supplemented diets. The beneficial effects of phytase
have been reported by many studies withmechanism of releasing
the minerals and trace elements from complexes with phytic
acid and promoting the deposition of minerals in bone.

Conclusion
The result suggests the usage of lower level of calcium
(0.8%) along with a lower phosphorus diet supplemented with
phytase at 500 FTU/kg diet in broiler chicken.
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EFFECT OF FEEDING LOCALLY AVAILABLE MUSTARD OIL CAKE ON THE PRODUCTIVE
PERFORMANCE OF BROILER CHICKEN IN ASSAM
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Summary

Result

A feeding trial with 162 broilers was conducted where
mustard oil cake was incorporated at 5% and 7.5% of the total
ration. Two diets, broiler starter and broiler finisher were fed and
the experiment was conducted for six weeks. Results revealed
significant difference (P<0.05) on sixth week between control
and treatment groups. However, no significant difference was
observed between the treated groups. The highest body weight,
feed intake and feed efficiency was recorded in birds fed on
control diet. However, incorporation of MOC upto 7.5% did not
affect the carcass characteristics and nutrient utilization in
broilers.

The proximate composition of mustard oil cake
employed in this study was 31.05% CP, 12.20% EE, 5.00% CF,
7.25 Ash, 2.20% Ca and 2.42% P. The highest body weight was
recorded in birds fed control diet than those fed mustard oil
cake. Significant difference (P<0.05) was observed on the 6th
week between the control and the treated groups, although the
values did not differ significantly between the treated groups. No
significant difference (P<0.05) was observed in feed
consumption and feed efficiency among the various
experimental groups. However, higher feed intake and
apparently better feed efficiency was recorded in control group
than treated groups. Incorporation of mustard oil cake upto
7.5% did not affect the nutrient utilization in broilers. No
significant effects on carcass characteristic were also observed
when the birds were fed with different levels of mustard oil cake.
However, the cost of feed was found to be lowered with
inclusion of MOC. The lowest feed cost was found in T2M group
followed by T1M and T0M group respectively.

Poultry Nutrition

Background
Groundnut cake and soyabean meal are mostly used
as protein sources in the formulation of poultry feeds. These
ingredients are high in cost and its availability in Assam is pretty
low. Mustard oil cake (MOC) or rapeseed cake, which is locally
and abundantly available, is the only oilseed grown extensively in
Assam. Despite of its high protein content its use is restricted
due to presence of anti-nutritional substances. Keeping the
above facts in view an investigation was contemplated to study
the performance of MOC available in the local market for wider
applicability in promoting small scale, low cost poultry
production in Assam.

Methodology

Conclusion
Based on these results it can be concluded that mustard
oil cake can be safely incorporated up to 7.5% level in the diet of
broilers without affecting their performance in places where
mustard oil cake is cheaper and easily available to economise the
poultry feed for wider applicability in promoting small scale, low
cost poultry production in Assam.

An experiment was conducted in a completely
randomized design to determine the effect of dietary inclusion of
different levels of mustard oil cake on the productive
performance of broilers. A total of 162 broiler chicks were
equally divided into 3 groups i.e. T0M (control), T1M (5% MOC
of total ration) and T2M (7.5% MOC of total ration) which were
further divided into 3 replicates of 18 chicks in each. The
proximate composition of mustard oil cake of Assam was
analysed and two types of isonitrogenous and isocaloric diets
were prepared i.e. broiler starter and broiler finisher with
conventional feed stuffs at recommended levels. The feeding
trial was conducted for a period of six weeks under standard
managemental conditions. During the experimental period the
body weight, feed consumption, feed efficiency, economic traits
and mortality if any were recorded. At the end of sixth week, a 3
days balance trial was conducted on 3 randomly selected birds
from each treatment group and analysed for percent utilization
of nitrogen, ether extract, crude fibre, calcium and phosphorus
retention. At the end of the experiment, 3 birds from each
treatment group were randomly selected and processed to
study the different carcass traits.
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EFFECT OF LEAVES POWDER AS FEED ADDITIVES ON GROWTH PERFORMANCES,
BLOOD PARAMETERS AND IMMUNE RESPONSE OF BROILER CHICKENS
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Summary
The effect of dietary inclusion of turmeric, curry, bael,
and Moringa leaves powder on broiler chicks on growth
performances, carcass traits, blood chemistry, and immunity
parameters were studied in comparison to an antibiotic. A total
of 288 day-old broiler chicks were allocated to six treatments
with six replicates. The dietary treatments consisted of the basal
diet as control (T1), antibiotic with basal diet (T6), four treatment
of turmeric powder (T2) curry leaves powder(T3) bael leaves
powder(T4) and moringa leaves powder (T5) @2% added to the
basal diet. Results suggested that Incorporation of turmeric,
curry, bael, and moringa leaves powder did not improve carcass
parameter (0-6 wks) but improved immunity and decrease
triglyceride, cholesterol level in blood.
Keywords: Turmeric leaves, Curry leaves, and Bael leaves,
Moringa leaves, Blood Biochemistry, immunity, Chicken

Background
Dietary antibiotic growth promoters have played a key
role in poultry production. Now a day's antibiotic is not in
practice as feed additive due to public health concern regarding
their residues in the animal products and the development of
antibiotic resistance bacteria. Presently, there is an increase of
interest in phytogenic feed additives such as herbs and spices
are commonly incorporated into the diets. Beneficial effects of
bioactive plant substances in the feed may improve appetite and
feed intake, the digestive enzyme secretion, activation of
immune responses and antibacterial, antiviral and antioxidant
actions (Toghyani et al., 2011). The active and main ingredient in
turmeric is curcumin, which was found to have antioxidant,
(Karami et al.,2011) and antibacterial and anti-inflammatory
activities. M. oleifera leaves in the diets of broiler chicken
enhanced immune responses. Curry plant has been reported to
have anti-oxidative, cytotoxic, antimicrobial, anti-ulcer
properties.

Methodology
A total of 288 day-old broiler chicks were allocated to
six treatments with six replicates. Each replicate consists eight
chicks. The dietary treatments consisted of the basal diet as
control (T1), four level of leaves powder: Turmeric leaves
powder2% (T2)-, Curry leaves powder-2.0% (T3) Bael leaves
powder -2.0 %(T4) and Moringa leaves powder-2.0% (T5)
added to the basal diet and T6 (antibiotic- BMD: 0.02% in basal
diet). Chicks were weighed and recorded as day-old weight. The
experiment was conducted in battery brooder cage for forty-two
days under similar management condition. The diets were fed
starter diet from 0-21 days and finisher diet from 21-42 days of
age. At the end of the experiment, 10 chicks from each treatment
were randomly selected, weighed and slaughtered for
determining the cut-up parts and organ weight. Blood samples
were taken. Blood samples were analyzed for total protein,
cholesterol, triglyceride, aspartate aminotransferase (AST),
alanine aminotransferase (ALT). The standard kits of Coral
Clinical System, Ltd. were used to estimate the serum protein,

enzymes and lipid profile of birds. For the cellular response on
the 22nd day of experimental feeding, 8 birds from all the
treatment were injected with PHA-P (1mg/ml of PBS) intradermally to monitor the in vivo cell-mediated immune response
by measuring the foot pad index. For humeral response, on 29th
day of experiment,0.2 ml of 10%(v/v) of SRBC suspension was
injected intravenously and about 2 ml blood was collected on 5th
day of post-injection from wing vein for antibody titer detection.

Results

A study on the inclusion of turmeric, curry, bael, and
moringa leaves powder revealed that Moringa leaves powder
among all treatments improved weight gain, but no significant
effect was observed on feed conversion ratio of broiler chickens
in comparison to control or antibiotic fed broilers. The carcass
characteristics did not differ significantly in the entire treatment
except giblet yield. Higher giblet yield was significantly (p<0.05)
observed in T2 and T3 and T6 had lowest giblet yield. No
significant difference was found in weight of immune organs
amongst different treatment groups; however, treatment group
T4 showed the highest yield of bursa and spleen. Treatment T1
and T6 showed lowest percent weight of spleen and bursa as
compared to other treatment groups. The cell-mediated
immune response did not differ significantly among all the
treatment groups however treatment groups T2, T3, T4, and T6
showed the higher numerical value of foot web index as
compared to control T1. The result of humoral immune
response differed significantly (p<0.01) among all the
treatments groups. Treatment group T5 showed highest HA titer
value. High HA titer in T2, T3, andT4 was also observed as
compared to control T1. Triglycerides and total cholesterol were
significantly (p<0.01) lowest in group T5 in respect to other
treatment groups. Other treatment groups containing leaf
powders i.e T2, T3 and T4 showed the reduced concentration of
triglycerides and total cholesterol as compared to the antibiotic
(T6) and control (T1) treatment groups. The serum levels of
SGOT and SGPT at 42 days age among different treatment
groups were not significant. However, the treatment group T5
showed lower levels of SGPT and higher levels of SGOT as
compared to control (T1) and antibiotic (T6) groups.

Conclusion
Results suggested that Incorporation of Moringa of
leaves powder @2% in diet performed better than all other
groups in terms of better body weight gain, lower FCR, immunity
lowered lipid profile.

References
Karami, M., Alimon, AR., Sazili, A.Q., Goh, YM., and Ivan M. 2011.
Meat Sci. 88:102-108.
Toghyani, M., Toghyani, M., Gheisari, A.A., Ghalamkari, G. and
Eghbalsaeid, S. 2011. Livestock Science, 138:167-173

*Email: dsdivyasharma714@gmail.com
Innovations for Safe and Sustainable Poultry Production

132

Poultry Nutrition

PNR-62

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

PNR-63

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

RESPONSE OF FEEDING DIFFERENT LEVELS OF AVAILABLE PHOSPHORUS AND
VITAMIN D3 ON PRODUCTION, EGG QUALITY TRAITS AND BLOOD
BIOCHEMICAL PROFILE IN LAYING HENS
Chandra Deo, A.B. Mandal, Praveen K Tyagi, Pramod K. Tyagi and Divya Sharma
Avian Nutrition and Feed Technology Division, ICAR-CARI, Izatnagar

Poultry Nutrition

Summary
An experiment was conducted in laying hens to study
the effect of feeding different levels of available phosphorus (AP)
and vitamin D3 on production performance. Six dietary
treatments were formulated having two levels of AP (0.40 and
0.30 %) each with three levels of vitamin D3 (1600, 2400 and
3200 IU/kg) in a 2Ã—3 factorial experiment. The most of the
production parameters were significantly higher at 1600 IU/kg
vitamin D3 than other levels of vitamin D3. Significantly higher
egg shell %, egg shell ratio and egg shell thickness were observed
in a dietary combination of 0.40 % AP with 1600 IU/kg vitamin D3
than those observed in other dietary groups. The most of egg
quality parameters were found significantly higher at 0.40 % AP
than 0.30 % AP. Significantly higher yolk index, egg shell %, egg
shell ratio and egg shell thickness were found at 1600 IU/kg than
those observed at other levels of vitamin D3. Results concluded
that a dietary combination of 0.40 % AP with 1600 IU/kg vitamin
D3 was found adequate to obtain optimum production and egg
quality traits in laying hens.
Keywords: Available phosphorus; vitamin D3; laying hens;
production performance; egg quality traits; blood biochemical
profile

Background
In the attempt to solve the problems of frequent incidence
of osteoporosis and egg shell quality in layers, poultry nutritionist
worked mainly on the optimal nutrition with main minerals
calcium, phosphorus, and calcium to phosphorus ratio and
vitamin D3. Majority of research finding suggested that
adequate nutrition with these nutrients is essential. Scanty
information is available on the requirements of vitamin D3 and
interaction with available phosphorus in diets of laying hens.
There has been a big gap between the requirements of vitamin
D3 prescribed by NRC (1994) 200 IU/kg and actually being used
commercially (1200 to 2000 IU/kg) and prescribed by BIS (2007)
1600 IU/kg diet for laying hens. In view of the above, present
study has been undertaken to study response of feeding
different levels of available phosphorus and vitamin D3 on
production performance, egg quality traits and blood
biochemical profiles in laying hens.

Methodology
Twenty five weeks old laying hens (n=84) were
allocated randomly to six dietary groups of 14 birds each and
housed in individual laying cages under similar manage mental
conditions. Six dietary treatments having two levels of AP (0.40
and 0.30 %) each with three levels of vitamin D3 (1600, 2400
and 3200 IU/kg) were formulated in a 2Ã—3 factorial CRD. The
feed intake, egg production, egg weight and body weight
changes were recorded up to 36weeks of age. For egg quality
traits, eight eggs from each dietary group were collected on the
1st three consecutive days after 25days, 50days and 75days of
experimental feeding for evaluation of egg quality traits. The
length and width of the egg was measured using Vernier caliper.
Egg shell was broken and the albumen and yolk heights were
measured with spherometer, whereas, the length and width of

albumen and yolk was measured using Vernier caliper. The shell
thickness was measured at three points on the equator using
screw gauge. The dried egg shell weight was expressed as
percentage of egg weight. At the end of feeding trials 10 birds
were selected from each dietary treatment for collection of
blood samples for evaluation of blood biochemical profile.

Results
Results indicated that production performance traits
includes egg production, feed intake, feed conversion ratio (FCR)
per kg egg mass, per dozen egg, net FCR, net feed efficiency
index and body weight change did not differ significantly due to
interaction between phosphorus and vitamin D3 levels in the
diets. However, significantly (p<0.05) better FCR per kg egg
mass and net FCR were observed at 0.40% (AP) than that
recorded at 0.30 % AP. Significantly (p<0.05) higher net feed
efficiency index was observed at 0.40 % AP than that recorded at
0.30 % AP. The other parameters did not change statistically due
to different levels of AP. Significantly higher egg production
(p<0.01) and net efficiency index (p<0.05) were observed at
1600 IU/kg vitamin D3 than those observed at other levels of
vitamin D3 in the diet. Significantly better FCR per kg egg mass,
per dozen eggs and net FCR were observed at 1600 IU/kg vitamin
D3 than those observed at other dietary levels of vitamin D3. The
body weight did not change significantly either main effect or
due to interaction between AP and vitamin D3 levels in the diets.
Significantly higher egg shell % (p<0.01), egg shell ratio
(p<0.01) and egg shell thickness (p<0.05) were observed in a
dietary combination of 0.40 % AP with 1600 or 2400 IU/kg
vitamin D3 than those observed in other dietary combinations.
Significantly higher egg weight, egg shell %, egg shell ratio and
egg shell thickness and yolk index were recorded at 0.40 % AP
than that observed at 0.30 % AP. Significantly (p<0.01) higher
yolk index, egg shell %, egg shell ratio and egg shell thickness
were observed at 1600 IU/kg vitamin D3 than those observed at
other dietary levels of vitamin D3. Egg weight, egg shape index
and albumin index did not differ significantly due to different
levels of vitamin D3 in the diets. Serum biochemical parameters
such as serum calcium, phosphorus, alkaline phosphatase,
serum protein, albumin and serum globulin did not change
significantly either main effect or interaction between
phosphorus and vitamin D3 levels in the diet. However, serum
alkaline phosphatase was significantly higher at 0.30 % AP than
that observed at 0.40 % AP in the diet.

Conclusion
Based on the results it was concluded that a dietary
concentration of 0.40 % available phosphorus with 1600 IU/kg
vitamin D3 was found adequate to obtain optimum production
performance, egg quality traits and blood biochemical profiles in
white leghorn layers during 25-36 weeks of age.

References
BIS. (2007). Nutrients requirements for poultry IS: 1374, Bureau of
Indian Standards, New Delhi
NRC. (1994). Nutrient Requirements of Poultry, 9th Edition. National
Research Council, National Academy Press, Washington, DC

*Email: deocari@rediffmail.com

133
133

Innovations for Safe and Sustainable Poultry Production
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Summary
Feed is the major component of poultry industry as 80
per cent of the total expenditure is on procurement of feed. Feed
additives are a group of nutrient and non-nutrient compounds
which helps in improving the feed efficiency and thus reducing
the cost of feed. In the past, antibiotics were routinely used as
feed additives. However, nowadays use of antibiotics is not only
limited but also banned in many countries due to the reasons like
alteration of natural gut microflora and drug resistance in
bacteria and humans. Hence, an alternative to antibiotics like
probiotics, prebiotics, synbiotics and phytobiotics are being tried
in poultry rations to improve growth, productivity and immunity
against diseases.

Background
Garlic and nilavembu as natural growth promoters can
be potential alternatives for common artificial growth promoters
like antibiotics. Garlic is a spice proven as herbal medicine for the
prevention and treatment of various diseases, whereas
Nilavembu is known in India as Maha-tikta literally meaning "king
of bitters". The effect of garlic and nilavembu has been studied
separately in a few researches. But the phytochemical screening
of garlic and nilavembu revealed the presence of same
phytochemical compounds which are common to each other.
Hence, the present experiment was conducted to study the
combined effect of garlic and nilavembu on broiler performance.

Methodology
A total of 300 straight-run day old Cobb chicks were
randomly distributed into 5 treatment groups with three
replicates and 20 chicks in each replicate for a period of 6 weeks.
The chicks were fed with corn-soya based basal diet (control T1) 5 g of Garlic + 1 g of Nilavembu / kg of feed (T2), 10 g of
Garlic + 1 g of Nilavembu / kg of feed (T3), 5 g of Garlic + 2 g of
Nilavembu / kg of feed (T4) and 10 g Garlic + 2 g of Nilavembu /
kg of feed (T5), respectively. Body weight, body weight gain, feed
consumption and feed efficiency were recorded at weekly
interval. Whereas, at the end of 6th week, two birds from each
replicate were taken randomly for the studying the carcass traits
such as eviscerated carcass weight, abdominal fat per cent, cutup parts yield and giblets yields. The economics of feeding with
graded levels of garlic and nilavembu were also calculated.

Result
The results of this study revealed that there was a
highly significant (P<0.01) difference exist between the
treatment groups with respect to body weight and body weight

gain due to dietary supplementation of garlic and nilavembu
throughout the study period. At the end of 6th week, dietary
supplementation of 10 g of garlic and
2 g of nilavembu (T5) had significantly (P<0.01) higher body
weight (2151.79 Â± 13.43 g) when compared to control group
(1976.57 Â± 19.98 g).Feed conversion ratio revealed that there
was a highly significant (P<0.01) difference exist between the
treatment groups throughout the study period except at the age
of 1 to 3 weeks. At sixth week of age, the group supplemented
with 10 g of garlic and 2 g of nilavembu (T5) recorded
significantly (P<0.01) better feed conversion ratio (1.69 Â±
0.02) than other treatment and control group (1.83 Â± 0.02).
Statistical analysis of data on eviscerated carcass weight and
abdominal fat per cent showed a highly significant (P<0.01)
whereas, ready-to-cook yield showed a significant (P<0.05)
difference except giblets percentage among all the treatment
groups including control group. It was observed that the
supplementation of 10 g garlic and 2 g nilavembu (T5) showed
higher mean eviscerated carcass weight (72.14 Â± 0.30 %),
ready-to-cook yield (76.95 Â± 0.37 %) and had lower abdominal
fat (1.02 Â± 0.01 %), when compared to control group (65.17
Â± 0.21, 71.13 Â± 0.66 and 2.61 Â± 0.12, respectively).
However, cut-up-parts (breast, drumstick and thigh) showed a
significant (P<0.05) difference among the various treatment
groups. It was observed that the supplementation of 10 g of
garlic and 2 g of nilavembu (T5) showed highest breast (36.01
Â± 0.02), drumstick 15.01 Â± 0.03) and thigh (14.20 Â± 0.03)
yield, when compared to all other groups.The net profit per bird
was highest in T5 group (Rs. 25.47) and the lowest in T1 group
(Rs. 10.72). In this study, the cost effectiveness of broiler chicken
fed with various level of garlic and nilavembu showed increased
net profit per kg live weight in T5 (Rs.11.85) group. This may be
due to increased body weight gain of the birds, which received
10 g of garlic and 2 g of nilavembu.

Conclusions
It may conclude that the supplementation of garlic and
nilavembu at various concentration had better result in
production performance. However, the higher concentration of
garlic and nilavembu (T5) had a better result with respect to body
weight, weight gain, feed conversion ratio and better economic
viability. Garlic (Allium sativum) has definitely proved itself to
have antimicrobial activity and nilavembu (Andrographis
paniculata) has got antiviral property. The combination of these
two phytobiotics have definitely brought about synergistic effect
on the production and enhanced immunity in broilers.
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Summary
The present study was conducted to investigate the
efficacy of ajwain as herbal feed additive in terms of growth
performance of chicken broilers.

Poultry Nutrition

Background

among all the treatments at all ages. The daily weight gain values
recorded at weekly interval ranged from 10.67 (T2) to 11.35 (T1
and T5), 28.98 (T1) to 30.59 (T3), 42.54 (T4) to 45.67 (T3), 58.02
(T2) to 61.98 (T5), 76.39 (T4) to 83.71 (T2) and 75.73 (T3) to 77.67
(T2) grams at 1, 2, 3, 4, 5 and 6 weeks, respectively.

Conclusion

Growth promoters are agents added to poultry feeds
in order to enhance the feed conversion efficiency and body
growth and broadly can be categorized as Antibiotic growth
promoters (AGP) and Non–Antibiotic growth promoters (NAGP).
In the past the major growth promoters were antibiotics because
these AGPs have been found helpful in improvement of growth
performance and feed conversion ratio in poultry. However,
constant treatment of poultry by antibiotic may result in residues
of these substances in poultry products and bacteria resistance
against treatments in human body. Due to such threats to human
health, use of antibiotics in poultry is banned in many countries.
On the other hand, use of NAGP is commonly regarded as
favourable alternatives to AGP in poultry production. The main
advantage of NAGP over AGP is that they usually do not bear any
risk regarding bacterial resistance or undesired residues in meat.
Addition of NAGP to feeds of poultry may have a number of
beneficial effects, including rapid development of a healthy gut
microflora and stabilization of digestion along with improved
feed efficiency. NAGP include predominantly organic acids,
probiotics, prebiotics, synbiotics, phytogenics, feed enzymes
and immune stimulants. Among these alternatives, phytogenics
are drawing much attention now-a-days.

Dietarysupplementation of ajwain does not have
significant effect on weekly and daily weight gain of chicken
broilers reared for an experimental period of 42 days.
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Methodology
Two hundred and twenty five one-day old unsexed
broiler chicks were used on a completely randomized design in 5
groups with 3 replicates, each consisting of 15 broilers. The
treatments included the control group [T1] (basal diet) and four
groups with basal diet + Ajwain powder @ 0.1% in feed [T2],
basal diet + Ajwain powder @ 0.2% in feed [T3] and basal diet +
Ajwain seeds soaked in drinking water over nightly @ 0.1% [T4]
and basal diet + Ajwain seeds soaked in drinking water over
nightly @ 0.2% [T5] respectively.

Results
The average body weight gain/bird/week of broilers
showed statistically non-significant differences among various
treatments at all ages (Table 1). The data recorded at weekly
interval ranged from 74.67 (T2) to 79.44 (T1), 202.84 (T1) to
214.13 (T3), 297.81 (T4) to 319.66 (T3), 406.14 (T2) to 433.83
(T5), 534.75 (T4) to 585.97 (T2) and 530.08 (T3) to 543.72 (T2)
grams during 1, 2, 3, 4, 5 and 6 weeks of experiment,
respectively.The values showed non-significant differences
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Summary
Aloe vera as non-antibiotic growth promoter in poultry
production has great potential in terms of body weight gain, feed
efficiency, nutrient utilisation and cost of production.

Background
The basic objectives of modern broiler farming are
faster growth, high feed conversion efficiency and livability. The
economics of production is very important criteria for broiler
production where feed is the major important factor affecting
the productive performance and economics of broiler
production, next to genetic potential. To ensure more net return
and to minimize high expenditure on feed are the main
challenges, for which many research strategies have been
practiced such as introducing feed supplements and feed
additives.

Methodology
Two hundred and forty one-day old unsexed broiler
chicks were used on a completely randomized design in 4
groups with 4 replicates, each consisting of 15 broilers. The
treatments included the control group (basal diet) and three
groups with basal diet mixed with aloe vera powder @ 0.5% in
feed, gel @ 2% in feed and fresh aloe vera juice @ 2% in drinking
water respectively.

efficiency and energy efficiency was found to be significantly
different during last week among the treatment groups. Values of
performance index and production number showed nonsignificant results. The cost of production calculated at the end
of experiment revealed that net profit on drawn weight (`/kg)
were 3.96 (powder form), 7.39 (gel form) and 8.77 (juice form)
as compared to control group having only standard broiler diet.

Conclusion
The supplementation of aloe vera proved useful for
better feed efficiency, improved body weight, weight gain, and
nutrient utilization efficiency as well as economical when it was
supplemented for the period they were reared, which was 42
days under the present study.
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Results
The results obtained regarding performance of the
broilers showed that no significant difference was observed in
body weight and body weight gain.The mean body weight of day
old chicks was about 45.82g (45.75 to 45.90g). On
supplementation of diet with aloe vera, the average body weight
of broiler chicks showed statistically non-significant differences
among various treatments at all ages. The corresponding body
weights of broilers recorded on 7, 14, 21, 28, 35 and 42 days of
age ranged from 124.75 (T2) to 128.40 (T4), 294.22 (T2) to
312.45 (T4), 592.03 (T2) to 624.50 (T4), 1008.32 (T2) to 1053.10
(T4), 1575.69 (T2) to 1636.30 (T1), and 2165.07 (T2) to 2212.37
(T3) grams, respectively. However, feed intake and feed
conversion ratio between the groups treated by Aloe vera and
the control group differ significantly (P<0.05).The mean values
of feed consumption of broilers ranged from 108.16 (T2) to
114.05 (T4), 469.01 (T3) to 486.55(T1), 1133.3 (T4) to 1170.4
(T1), 2023.3 (T4) to 2073.7 (T1), 3187.7 (T4) to 3347.0 (T1) and
4438 (T2) to 4782.6 (T1) grams at 7, 14, 21, 28, 35 and 42 days of
age, respectively. The FCR values ranged from 1.35 (T3) to
1.40(T1), 1.56 (T4) to 1.60 (T1), 1.96 (T4) to 2.11 (T2), 2.0 (T4) to
2.12 (T2), 2.0 (T4) to 2.11 (T1 and T2) and 2.10 (T4) to 2.23 (T1) at
7, 14, 21, 28, 35 and 42 days of age, respectively. Protein
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Background
Indigenous chicken are an important source of animal
protein and could be very helpful in combating the nutritional
deficiencies and generating income for the rural masses,
especially in the developing countries like India. Generally, feed
alone accounts for 60-70 per cent cost of production in any type
of livestock and poultry rearing. There are many unconventional
feed sources such as tamarind seed, azolla, acacia seed, etc.
that have been included in the ration to minimize the cost of feed
in poultry industry. Ghee residue is one such alternate feed
ingredient which is a brownish solid mass obtained as a byproduct of ghee industry. About 33 per cent of total milk
produced in India is being utilized for ghee preparation and the
average yield of ghee residue is calculated as one tenth of ghee
produced. Ghee residue proved to be a good source of protein,
energy and minerals, especially calcium and phosphorus.
Though the ghee residue has been used in food industry, most of
the times, it is considered as a waste. Hence, an experiment was
conducted to study the effect of feeding ghee residue in native
chicken (Aseel) for a period of 12 weeks.

Methodology
Three hundred day-old, unsexed, Aseel native chicken
belonging to single hatch were wing banded, weighed and
randomly allotted into four treatment groups. All the treatment
had three replicates and each consists of twenty five chicks. The
treatment groups were fed with corn-soya basal diet containing
ghee residue at different inclusion levels, i.e. 0 per cent (T1control), 5 per cent (T2), 10 per cent (T3) and 15 per cent (T4).
Feed consumption and livability were recorded daily, however
the body weight was recorded once in every two weeks and feed
conversion ratio was worked out at bi-weekly interval. At the end
of 12 weeks of age, six birds per treatment group were randomly
selected and slaughtered to study the carcass traits. The
economics of feeding with graded levels of ghee residue were
calculated at the end of biological experiment.

Results

12 weeks of age. At the end of experimental period, the
cumulative feed consumption per bird (gm) for T1 (control) T2 (5
per cent), T3 (10 per cent) and T4 (15 per cent) group were
3978.29 Â± 1.15, 3958.92 Â± 3.60, 3983.66 Â± 0.92,
3978.08 Â± 0.83, respectively.Data on cumulative feed
conversion ratio revealed highly significant (P<0.01) difference
in native chicken throughout the study period except 2nd and
4th weeks of age. At 12 weeks of age, the group fed on
experimental diet incorporated with 5 per cent ghee residue (T2)
recorded significantly (P<0.01) better feed conversion ratio than
all other treatment groups.Statistical analysis revealed that there
was no significant difference in New York dressed weight,
eviscerated carcass weight, ready-to-cook yield and cut-up
parts yield between treatment groups. However, giblets yield
showed significant difference (P<0.05) among treatment
groups. Birds fed with 5 per cent ghee residue recorded higher
giblets yield (5.88 Â± 0.08) when compared to other treatment
groups.The total feed cost per bird was highest in group T1 i.e.,
control (Rs. 104.74) followed by group T2 (Rs.102.92) and
lowest in group T4 (Rs.97.46). The net profit per bird ranged
from Rs. 54.26 to Rs. 76.08. The net profit per bird was highest in
T2 group (Rs. 76.08) and the lowest in T1 group (Rs. 54.26).In
this study, the cost effectiveness of native chicken fed with
various level of ghee residue showed increased net profit per kg
live weight in T2 group. This may be due to increased body
weight gain of the birds receiving 5 per cent ghee residue and
decreased cost of feed per kg than control.

Conclusion
It may be concluded that inclusion of ghee residue in
native chicken ration showed highly significant difference
(P<0.01) in body weight, body weight gain and feed conversion
ratio between treatment groups. Birds fed with 5 per cent
inclusion of ghee residue recorded better growth performance.
Carcass characteristics except giblets yield (P<0.05) did not
differ significantly between the treatment groups. Inclusion of
ghee residue at 5 per cent level resulted in lower feed cost per
bird and with highest net profit.

The results of this study revealed that there was highly
significant difference between treatment groups (P<0.01) in
body weight due to dietary inclusion of ghee residue throughout
the study period except during the 2nd week. At the end of
experimental period i.e., at 12 weeks of age, dietary inclusion of
5 per cent ghee residue (T2) had significantly higher body weight
and weight gain than all other treatment groups. The dietary
inclusion of 15 per cent ghee residue (T4) had lower body weight
and weight gain among all treatment groups.Dietary inclusion of
ghee residue did not show any significant difference on the
cumulative feed consumption of native chicken reared from 1 to
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The present experiment was conducted on 320
commercial day old (Vencobb-400) broiler chicks up to 42 days.
The birds in control group (A) offered basal diet adequate in all
nutrients as per BIS (2007). The birds in dietary treatment groups
B, C and D were offered diet containing cDDGS at 5, 10 and 15%
level and birds in groups E, F and G were offered diet cDDGS at 5,
10, and 15% level with multienzyme (DSM, Mumbai),
respectively. At 6th week, the body weight and cumulative weight
gain were significantly (P<0.01) higher in treatment groups B
and E having 5% cDDGS with or without multienzyme than all
other groups. The inclusion of 5% cDDGS with or without
multienzyme was observed significantly (P<0.05) higher feed
intake than all treatment groups, except treatment group F. The
significantly increased (P<0.05) feed conversion ratio (FCR) in
treatment group D (15% cDDGS) was observed as compared to
control group. The highest net profit in terms of rupees per kg
live weight was observed in treatment groups E followed by B, F,
C, G, A and D. It may be concluded that the inclusion of cDDGS at
5 and 10% levels in broiler diets was found to be beneficial.
Moreover, the inclusion of cDDGS at 5 and 10% with
supplementation of multienzyme was found to be more
beneficial in terms of growth performance and economics of
broiler production.
Key words: Corn DDGS, Multienzyme, Broilers, Performance,
Economics

Background
Distillers Dried grains with solubles (DDGS) are byproducts of the spirit industry and of bioethanol production.
Dried grains of cereal distillers are rich in protein, exogenous
amino acids, B-group vitamins, biotin and mineral compounds
including phosphorus (Min et al., 2008). Investigations have
been conducted on the possibility of using DDGS in feed for
various animal species, including broiler chickens. Furthermore,
the DDGS are richer in fibre, protein and fat and also contain
significant amounts of non-starch polysaccharides (NSPs). The
use of appropriate enzymes to hydrolyze these compounds can
increase the nutritional value of DDGS and promote greater
inclusion in poultry diets (Juanpere et al., 2005). In view of the
above facts the present investigation was planned to study the
effect of feeding cDDGS and multienzyme supplementation on
performance of broilers.

in groups E, F and G were offered diets cDDGS at 5, 10, and 15%
level with multienzyme (Ronozyme Max Act (GT), DSM) at
recommended dose 400 g/ton of feed, respectively.

Results
At 6th week, live body weight and weight gain were
significantly (P<0.01) higher in treatment groups B and E with
inclusion of 5% cDDGS with or without Multienzyme than all
treatment groups (Table 1). The significantly (P<0.05) higher
feed intake was recorded in treatment groups B and E (5 %
cDDGS with or without multienzyme) than all treatment groups,
except treatment group F (10% cDDGS with multienzyme) at 6th
weeks. The significantly (P<0.05) poor FCR was observed in
treatment group D (15% cDDGS) as compared to control group
at 6th week of age. However, the supplementation of enzyme was
found to enhance the FCR in birds fed 15% cDDGS. However, the
inclusion of 5, 10 and 15% cDDGS with multienzyme numerically
improved FCR than non supplementation of multienzyme
groups. The highest net profit rupees per kg of live weight was
observed in treatment group E followed by B, F, C, G, A and D.

Conclusions
The results of the present experiment suggested that
the inclusion of cDDGS at 5 and 10% levels in broiler diets was
found to be beneficial. Moreover, the inclusion of cDDGS at 5
and 10% with supplementation of multienzyme was found to be
more beneficial in terms of growth performance and economics
of broiler production.
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Methodology
The experiment was conducted on 320 commercial
day-old (Vencobb-400) straight broiler chicks for 42 days. The
birds were randomly distributed into seven dietary treatments
groups with three replicates of 20 birds each. The birds in control
group (A) offered basal diet adequate in all nutrients as per BIS
(2007). The birds in dietary treatment groups B, C and D were
offered diets containing cDDGS at 5, 10 and 15% level and birds
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An experiment was conducted to find out the efficacy
of super dosing phytase supplementation in broiler chicken with
four dietary treatments consisting of one positive control diet
without any phytase enzyme and three negative control diets
with supplemental enzymes @ 500, 2500 and 5000 FTU / kg
diet. Each dietary treatment had six replicates and each replicate
had seven chicks. The trial duration was 35 days. At the end of
the trail 2 birds/replicate were scarified for evaluation of carcass
traits. The results indicated super dosing of phytase increased
body weight which in turn increases carcass traits. It could be
concluded that super dosing of phytase in low phosphorus diet
may have a significant role on the carcass traits of broiler
chicken.

The results obtained during the trial were presented in
the Table 1. Chicks fed in the group III and IV ate more and gained
more (p< 0.05) than chicks fed in the group I and II during the
trial period. The highest body weight was noticed in group IV
(1.806±0.04 kg) and lowest in group II (1.463±0.05 kg). The
carcass weight of broiler chicken was significantly higher in group
IV receiving phytase 5000 FTU/kg diet and lower in group II
receiving phytase 500 FTU/kg diet. The cut-up parts (breast,
thigh, drumstick, back) weight followed the same trend of
carcass weight.
Conclusion

Keywords: Broiler, carcass traits, phytase, super dosing.

It could be concluded that super doses of phytase (at
2500 FTU) in low-phosphorus diet are beneficial than the normal
standard dose (at 500 FTU) of phytase in the diet of broiler
chicken with reference to body weight and carcass weight.

Background

References

Dietary phytate, a mixture of phytic acid and its salts
recognized as an anti-nutrient due to its ability to chelate
minerals and other nutrients. Phytase enzyme is generally
supplemented at a dose of 500 FTU/kg to replace 0.12% of
phosphorus in broiler chicken diet. However, recently super
dosing of phytase is gaining attention because of releasing more
phosphorus, less residual phytate, generating some lipotropic
factors (Cowieson et al., 2011; Walk et al., 2013; Farhadi et al.,
2017). The objective of the present study was to explore the
effect of super dosing of phytase in low phosphorus diet of
broiler chicken with reference to carcass traits parameters.
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Wladecki, H.,Honaker, C. and McElroy, A. P. 2013. Extraphosphoric effects of superdoses of a novel microbial
phytase.Poult. Sci. 92:719–725
Farhadi , D., Karimi A., Sadeghi, Gh., Rostamzadeh.J. and
Bedford. M. R.2017.Effects of a high dose of microbial
phytase and myo-inositol supplementation on growth
performance, tibia mineralization, nutrient digestibility,
litter moisture content, and foot problems in broiler
chickens fed phosphorus-deficient diets. Poult. Sci. 96
(10):3664–3675

Methodology
An experiment was planned with four dietary
treatments in a completely randomized design in broiler
chickens. Each dietary treatment had six replicates and each
replicate had seven chicks. The dietary treatments consisted of
one positive control diet, Group I without any phytase enzyme
(0.45% available P during starter and 0.40% during finisher
phase), and three negative control diets- Group II, III, IV (0.32%
available P during starter and 0.28% during finisher phase) were
supplemented with commercial phytase @ 500, 2500 and 5000
FTU / kg diet, respectively.Chicks were housed in battery cages as
groups in random manner, fitted with heating arrangements,
feeders, waterer and dropping trays, with 24 hr light, proper air
ventilation and reared under standard managemental
conditions. At the end of 35 days of experimental period 12 birds
from each dietary group (2 bird/ replicate) making a total of 48
birds were selected randomly and sacrificed by cervical
dislocation for evaluation of carcass traits.

Results
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FORTIFIED HIGH QUALITY CASSAVA PEEL FINE MASH AS PARTIAL SUBSTITUTE
FOR MAIZE IN BROILER DIETS
S.Anandan*1, Adebayo Raji2, Sunil Bordoli2, Anand Burra2, Amole, Tunde1, Okike Iheanacho1 and
Michael Blümmel2
1

International Livestock Research Institute, Ibadan Nigeria, 2Amo Farm sieberer Hatchery Ltd,
3
Awe, Oyo state, Nigeria, International Livestock Research Institute, Addis Ababa Ethiopia
Summary

Results

Fortification of high quality cassava peel (HQCP)
finemash with full fat soy, oil and methionine tomatch the
nutrient profile of maize was found to be a good substitute for
maize. Incorporation of fortified HQCP fine mash at 10,17 and
25% of the diets replacing the maize on weight basis, the
performance of broilers in terms of weight gains and feed
conversion ratios were found to be similar or statistically
(P<0.05) superior to controls fed maize soy based diets.
Findings of the study are relevant to major cassava producing
countries where the peels obtained during cassava processing
can be fortified to partly replace maize in broiler diets.

Weekly body weights of the birds and FCR in different
groups were recorded (Table 1) and the datawere
analyzedstatistically using ANOVA.Results of the broiler trial
indicated that fortified HQCP fine mash can be a good substitute
for maize and it could be incorporated at 25% of the diet
replacing maize on weight to weight basis. This was evidenced
by comparable or superior performance of birds fed graded
levels of fortified HQCP fine mash.

Growing demand for maize and high prices of maize
during off season provides ample opportunities for exploring
alternative sources of energy. Cassava peels is one of the
byproducts produced in large quantities in Nigeria, the largest
producer of cassava globally. Cassava peelsis perishable and
International Livestock Research Institute (ILRI) developed a
patented process (Iheanacho etal.,2015) for converting
perishable cassava peels into stable product- High quality
cassava peel (HQCP) finemash.Compared to maize,HQCP fine
mash is low in protein and energy and to be able to substitute
maize on equivalent basis it needs to be fortifiedto match the
nutrient profile of maize.

Based on the growth rate and FCR of broilers, it can be
concluded that fortified HQCP fine mash is a good energy
supplement equivalent to maize and it be incorporated up to
25% of the diets. Findings of the study are relevant to cassava
producing countries where the demand for maize is high and
fortified HQCP fine mash use as energy supplement in poultry
diets can release substantial quantity of maize for alternate uses.

References
Iheanacho Okike.,AnandanSamireddypalle.,Lawrence
Kaptoge.,Claude Fauquet.,Joseph Atehnkeng.,Ranajit
Bandyopadhyay.,Peter Kulakow.,Alan Duncan.,TunrayoAlabi
and Michael Blummel (2015). Technical innovations for
small-scale producers and households to process wet
cassava peels into high quality animal feed ingredients and
a f l a s a f e ™
s u b s t r a t e .
Fo o d
Chain.https://doi.org/10.3362/2046-1887.2015.005

Methodology
Fortified HQCP fine mash mixtures was prepared using
HQCP fine mash, full fat soy, oil and methionine at 66,22,12 and
0.2% respectively. Cost of maize was 120 Naira while cost of the
fortified HQCP fine mash was 90 Naira. A total of 144 day old
broiler chicks were allocated to four dietary treatments with six
replicates having six birds each following completely
randomized design. Dietary treatments comprisedof maize soy
based control diet (T1) and graded levels of fortified HQCP mash
fine at 10% (T2), 17% (T3) and (25%)T4 of the diet replacing
maizethroughout the starter,grower and finisher phase. All the
birds were housed in well ventilated sheds under uniform system
of management and body weights and feed conversion ratios
were recorded for 42 days to arrive at the optimum level of
maize replacement with fortified HQCP mash fine.
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EFFICACY OF THERMOSTABLE NEWCASTLE DISEASE LIVE VACCINE IN BACKYARD
CHICKENS
Surajit Baksi
Quality Control Department, Hester Biosciences Limited, Ahmedabad, Gujarat, Pin-380006, India

Summary

Results

Newcastle disease is very virulent, world-wide
prevalent disease. It also affects backyard poultry business.
Backyard poultry has a key role in rural development. Looking at
difficulties faced in cold chain transport of vaccines, present
study was targeted to investigate the efficacy of thermostable
Newcastle disease vaccine in backyard chickens. The study
results showed that the vaccine effectively protected the
backyard chickens from Newcastle disease.

Newcastle disease virus has haemagglutinating
property. Hence, HI test is considered as a standard method for
evaluation of sero-conversion. Pre-vaccination HI titre in log2
was 0 in both the groups. The mean HI titre in log2 was 2.3 and
4.3 respectively for 7 and 14 days in vaccinated group. The HI
titre of unvaccinated group remained 0 throughout the study. All
the control birds died within 4 days of challenge. The post
mortem lesions of Newcastle disease were found in all the
control birds. All the vaccinated birds survived with no signs of
Newcastle disease. Serum was collected at 21 and 28 days from
vaccinated group and mean HI titre in log2 was 6.2 and 6.4
respectively.

Background
Newcastle disease affects layers and broiler flocks
across the globe and causes significant economic losses.
Backyard poultry business is a vital part of poultry industry of
Asian and African countries. Poor people run their families on
village poultry business. Because of lack of awareness of the
disease and its vaccination, it becomes difficult to protect the
birds. Additionally, transportation of the live vaccines to remote
areas with cold chain facility increases the expenses. Taking into
consideration above details, the thermostable Newcastle
disease live vaccine is developed with LaSota strain.

Methodology
In the present study, 60 healthy backyard chickens
were selected and 30 birds were vaccinated with thermostable
Newcastle disease live vaccine, keeping 30 birds as control.
Serum was collected before vaccination, 7 and 14 days after
vaccination. After 14 days of vaccination, all birds were
challenged with virulent strain of Newcastle disease virus and
observed for 14 days. Again, serum was collected at 21 and 28
days post vaccination.

Conclusion
The results showed that thermostable Newcastle
disease live vaccine was able to produce specific immunity
against Newcastle disease after 14 days of vaccination in
backyard chickens. The vaccinated birds were also able to
withstand the challenge with virulent Newcastle disease virus.
The thermostable Newcastle disease live vaccine may be very
helpful to control the disease in backyard chickens.

References
Musako C and Abolnik C (2012). Determination of the
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Onderstepoort Journal of Veterinary Research 79 (1): 4.
Ritha TL, Rajeshwar JJ, Harikrishnan TJ, Sukumar K, Srinivasan P and
Kirubakarn JJ (2016). Studies of effectiveness of oral pellet
vaccine in improving egg production and egg quality in desi
chicken. Veterinary World 9 (8): 900-903.

Email: surajit.baksi@hester.in
Innovations for Safe and Sustainable Poultry Production

141

Poultry Health and Welfare

PHW-01

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

PHW-02

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

OUTBREAK OF INFECTIOUS BURSAL DISEASE AND ITS CONTROL IN A
COMMERCIAL LAYER FARM
V. Sravani* and E. Tirupathi Reddy1
*Final B.V.Sc & A.H. student and 1Asst. Professor, Department of Poultry Science, College of Veterinary
Science, Proddatur-516360.

Summary

Result

An outbreak of Infectious bursal disease (IBD)
occurred in a commercial layer farm of 15000 chicks batch aged
7 weeks. The clinical findings and the post mortem lesions were
suggestive of IBD. Immediate treatment and preventive
methods executed by our team (doctor, farm owner and farm
labor) resulted in a loss of 933 birds, bringing the mortality to
6.22%. If any delay in execution of control measures or
negligence by farm owner, mortality might have gone to 30%
because it was such an acute IBD outbreak. Adoption of strict
bio-security measures and proper treatment reduced the losses.

A total of 933 birds were died by the end of 10th week.
Reduction in day to day mortality and improvement in bird's
condition was observed from 9th week onwards. Birds are able
to tap the nipple to drink water. Feed intake became normal and
body weights were increased slowly.

Poultry Health and Welfare

Background
A total of 15,000 layer chicks were housed for
brooding in the month of April, 2016. However, when the batch
aged 7 weeks, birds started dyeing and the farmer brought the
birds for post mortem examination to the college. The
symptoms (anorexia, dehydration and loss in body weight) and
the post mortem lesions (hemorrhagic bursa and petechial
hemorrhages on thigh muscles) were suggestive of IBD. IBD
outbreak in the present study was due to lack of owner
supervision and trust on vaccinator, where the vaccinator had
vaccinated the birds with diluents only without reconstituting the
virus.

Conclusion
Though disease outbreak was very severe, quick
responding and implementation of strict bio-security measures
executed by our team (doctor, farm owner and farm labor),
reduced the occurrence of heavy losses. Otherwise, mortality
might have gone up to 30% (OIE, 2004), because it was such an
acute IBD outbreak. Results have clearly demonstrated the
significance of farm owner supervision and bio-security in
commercial poultry operations.

Reference
OIE. (2004). Manual of diagnostic test and vaccines for terrestrial
animals 5th Edn. Chapter 2-7-1, part 2 section 2-7.
Sunil, K., Narang, G., Jindal, N., Mahajan, K., Sharma, P.C., & Rakh,
N.K. (2010). Epidemiological studies on Infectious Bursal
disease in broiler chickens in Haryana, India. International
Journal of Poultry Science, 9(4), 395-400.

Methodology
IBD vaccination program was scheduled on 15th and
28th day of age. Conduct of post mortem examination for the
dead birds and the information regarding previous outbreaks in
that farm was collected from the farmer. Vaccinator was
prosecuted for vaccine purchase bills and labels after
vaccination. With immediate notice of the disease, within no
time, treatment was started in the flock and initiated stringent
bio-security principles ranging from isolation of weak birds and
farm workers to special feeding, watering and aerial disinfection
of the premises. Total flock was treated with jaggery water to
reduce renal load and amoxicillin for 7 days to prevent secondary
bacterial infection and immunomodulators were supplemented
through the drinking water for 14 days. Birds were kept on
crumble feeding for 4 weeks from start of infection.
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SCREENING OF AVIAN LEUKOSIS VIRUS (ALV) SHEDDERS IN COLOURED
BROILER PARENTS BY P27 ANTIGEN SANDWICH ELISA
T. R. Kannaki*, E. Priyanka, M. R. Reddy and B. L. N. Reddy
Avian Health lab, Directorate of Poultry Research, Rajendranagar, Hyderabad-30

Summary

Results

As a part of ALV control program the breeding stocks
have been screened for group specific antigen (Gag)/ p27
antigen by using sandwich ELISA. A total no. of 458 coloured
broiler parent line including 29 males and 429 females were
screened. The cloacal swabs were tested by p27 antigen
sandwich ELISA. Out of 429 females, 11 were positive and out of
29 males, all were negative by ELISA method. The overall
prevalence of shedders was 2.4%. In the previous generation,
overall shedders were 4.04 %. After removing the shedders, the
present flock was regenerated by selective breeding.

The samples to positive (S/P) ratios of 0.2 and above
were considered as positive shedders.Out of 429 females, 11
were positive and out of 29 males, all were negative by ELISA
method. The overall prevalence of shedders was 2.4%.

Background
Avian leukosis virus (ALV) is one of the most common
infections in poultry. Although it causes less than 2% mortality
due to neoplasm, the major loss is due to subclinical infection
that cause drop in production due to immunosuppression.
Eradication or control of exogenous ALV from pureline flocks
involves identification and elimination of ALV shedders.
Coloured broiler breeder male line (PB1) is a pedigreed
population maintained for producing coloured broiler crosses for
backyard rearing and had undergone 26 generation of selective
breeding for body weight improvement. ALV control program
had been implemented for few generations in this line.

Conclusion
The overall prevalence of shedders was 2.4%. In the
previous generation, overall shedders were 4.04 %. After
removing the shedders, the present flock was regenerated by
selective breeding. There was a reduction of 1.64 % in the
infection level. All the positive shedder birds were recommended
for culling to achieve ALV free flock. The control program needs
to be continued with at least three times screening during the life
of the bird to achieve complete eradication from the flock.
REFERENCES
Dougherty, R.M., Ball, R.F. and Clark, D.P. (1981) Analysis of avian
leukosis virus infections with an enzyme immunoassay.
Infection & Immunity 32(2): 716-722.
Ignjatovic, J. and Bagust, T.J. (1983) Practical application of ELISA for
detection of vertical transmission of leukosis virus in
commercial layer hens. Avian Pathology 12(4): 515-519.

Methodology
A total of 458 parent birds including 429 females and
29 males were screened before regeneration. Cloacal swabs
were collected from individual birds and kept in sample dilution
buffer at -20˚C. Antigen p27 based sandwich ELISA was
performed in the samples following the protocol given by
manufacturers (IDEXX Kit, USA). Absorbance was taken at
650nm and from the OD of each well sample to positive ratio
was calculated and interpretation was done.
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IDENTIFICATION OF BIOFILM FORMING SALMONELLA SPECIES FROM LAYERS
Smita Bordoloi, Anju Nayak*, Varsha Sharma, Neeraj Shrivastav and Rama Soni
Department of Veterinary Microbiology, College of Veterinary Science and Animal Husbandry, NDVSU,
Madhya Pradesh-482001, INDIA

Summary

Result

A total of 181 samples consisting of cloacal swab, dry
faeces, feed, water (18) and egg shell were collected in buffered
peptone water in rainy, winter and summer season from tribal
area of Hosangabad district of Madhya Pradesh. A total of 17
Salmonella organism were isolated and identified phenol
typically. Pheno typically identified Salmonella isolates were
further subjected for genotypic characterization using 16S rRNA
and invA, Salmonella enterica ser. Typhimurium and Salmonella
enterica ser. Gallinarum-Pullorum genes by PCR.

On the basis of conventional method, 17 isolates were
confirmed as Salmonella species. Percentage of isolation of
Salmonella species from cloacal swab were 14.63 % (06/41),
5.26% (02/38) and 10.00% (03/30) in rainy, winter and summer
season, respectively. From dry faeces, egg shell and water
sample percentage of isolation of Salmonella species were
33.33% in rainy season. The overall incidence of salmonellosis in
layers from tribal area of Hoshangabad district was 9.39%. All the
17 isolates were phenotypically characterized by motility,
oxidase, catalase, indole, methyl red, Voges Proskauer, triple
sugar iron agar, urease and later confirmed by latex agglutination
test. A total of 17 phenotypically identified Salmonella isolates
were further subjected for genotypic characterization using 16S
rRNA and invA gene by PCR. Isolates from cloacal swabs for all
the 03 seasons for 16S rRNA and invA gene were 100 % (17/17)
positive. Salmonella enterica ser. Typhimurium gene were found
64.70% (11/17), while 35.29 (06/17) were remain unidentified.
In biofilm forming assay after 48 hrs. of incubation, all the 17
Salmonella species isolates were biofilm producers and
genotypically all of them were invasive. Majority of our
Salmonella species isolates were found to be strong biofilm
producers followed by moderate and weak biofilm producers.

Poultry Health and Welfare

Background
Salmonella causes a large group of acute and chronic
diseases in fowls and is the most important cause of mortality
and morbidity in poultry. Occurrence of Salmonella in feed and
feed ingredients is a well-recognized problem worldwide. This
constitutes a considerable risk of Salmonella infection in poultry
and subsequently in the consumers of infected products. Due to
biofilm formation some Salmonella isolates seem to be able to
persist in the dry faeces, feed and environment for several years.
These virulent and resistant salmonella strains can easily have
passed to human through food chains resulting in serious
consequences in terms of treatment failure and rapid outbreaks
of salmonella. The present experiment was designed to identify
the invasive salmonella organism.

Methodology
A total of 181 samples consisting of cloacal swab
(109), dry faeces (18), feed (18), water (18) and egg swab (18)
were collected in rainy, winter and summer season from
individual clinically ill birds. The Salmonella organism was
isolated by conventional methods following methodology of
Markey et al. (2013) with some modifications. All the
phenotypically confirmed isolates were subjected to polymerase
chain reaction (PCR) for 16S rRNA and invA, Salmonella enterica
ser. Typhimurium and Salmonella enterica ser. GallinarumPullorum gene.

Conclusion
Phenotypically and genotypically the overall incidence
of salmonellosis in layers from tribal area of Hoshangabad
district was 9.39% (17/181). All the isolates were strong biofilm
producers.
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STUDIES ON IMMUNE RESPONSE TO RANIKHET DISEASE VIRUS IN COMMERCIAL
BROILERS FED WITH LACTOBACILLUS REUTERI PIA16 ISOLATED FROM THE GUT
OF ASSAM INDIGENOUS CHICKEN
G. Gonmei1*, D. Sapcota1*, J. D. Mahanta1, J. K. Talukdar1, N. Kalita1, G. K. Saikia2 and B.N. Saikia3.
1
Department of Poultry, 2Department of Microbiology, 3Department of Animal Nutrition, College of
Veterinary Science, AAU, Khanapara, Guwahati, Assam

Summary
The present study aimed to investigate the effects of
feeding isolated Lactobacillus reuteri PIA16 with or without
prebiotic on the immunity of broiler chickens against Ranikhet
disease virus. The results showed significant influence on the
immune response to RD virus through dietary supplement of
Lactobacillus reuteri PIA16 with or without prebiotic. The
Lactobacillus fed groups had higher antibody titres as compared
to that of the control counterpart. A non significant increase of
cutaneous basophilic hypersensitivity (CBH) response to
Phytohaemagglutinin-P (PHA-P) was also observed in broilers
fed with Lactobacillus reuteri PIA16 with or without prebiotic
than the control birds.
Key words: Lactobacillus reuteri PIA16, MOS, Immune
response, Ranikhet disease virus.

Background

14th, 21st and 28th day of post-vaccination (DPV) of RD
vaccine. Cell mediated immune response was estimated
through response to PHA-P and expressed as web index.

Result
Significant influence on the immune response to RD
virus through dietary supplement of Lactobacillus with or
without prebiotic was observed. The log2 RD-HI antibody titre
did not differ significantly (P>0.05) among different dietary
groups till the 5th day of pre-immunization and remained in the
range of 2.50±0.17 to 2.70±0.15. However, the titre started
increasing in all the dietary groups and this trend continued till
21st day of post vaccination (DPV) and thereafter, declined.
Nonetheless, the titre levels of all the Lactobacillus fed groups
were found higher than that of the control group. When
Lactobacillus was fed along with prebiotic, the titre level reached
to highest level of 6.40±0.16 as recorded on 21st DPV in T5
group. The mean skin thickness values in response to PHA-P in
different dietary groups, though increased marginally due to
Lactobacillus feeding, showed no significant difference among
all the five dietary groups.

Ranikhet disease is an infectious and one of the most
devastating diseases affecting the poultry, causing very high
mortality in chickens and huge productivity losses. The broiler
intestine harbors a diverse microflora, consisting of both
beneficial and pathogenic microorganisms (Baurhoo et.al.,
2009). The resident microbiota plays a pivotal role in shaping the
immune system repertoire (Mohiti et al., 2007). The present
work aimed at evaluating the immune status against Ranikhet
disease virus of the broiler chicken fed with Lactobacillus reuteri
PIA16 isolated from the gut of Assam local chicken with or
without prebiotic supplementation.

The Assam indigenous chicken isolated L. reuteri
PIA16 along with MOS when fed to commercial broilers chickens
was found to enhance the immunity traits viz. humoral immunity
and cell mediated. Therefore, L. reuteri PIA16 along with MOS
may be used in commercial broiler production for enhancing
immunity

Methodology

Reference

The two strains of Lactobacillus reuteri PIA16 (ACE5
and AJ3) isolated from the different gut regions of Assam
indigenous chicken were fed singly or in combination with
prebiotic, mannan oligosaccharide (MOS) to the broilers. Day
old commercial broiler chicks were randomly distributed into five
dietary treatments of eight replicates with six chicks in each
replicate reared under cage system for 35 days. The
experimental design consisted of: T1-basal diet (Control), T2basal diet+ 1.85x10 8 cfu of L. reuteri PIA16 (ACE5)/gm
fermented feed, T3- basal diet+ 1.89x108cfu of L. reuteri PIA16
(AJ3)/gm fermented feed, T4- T2+ MOS @ 0.25% and T5T3+MOS @ 0.25% of feed. Probiotic and prebiotic feeding was
throughout the experimental period from first day of age. The
humoral immune response was studied by estimating the RD-HI
antibody titres by Haemagglutination inhibition (HI) test. The
birds were immunized with RD vaccine on 5th and 21st day.
Serum was collected from ten broilers each treatment groups for
HI test at day-old and 5th day prior to immunization and at 7th,

Conclusion
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containing different concentrations of
mannanoligosaccharide or antibiotics on growth
performance, intestinal development, cecal and litter
microbial populations, and carcass parameters of broilers.
Poultry Science, Vol. 88, pp. 2262-2272.
Mohiti, A.M., Hosseini, S.A., Lollahian, H. and Shariatmadari, F.
(2007) Effect of probiotics, yeast, vitamin E and vitamin C
supplements on performance and immune response of
laying hen during high environmental temperature.
International Journal of Poultry Science, Vol. 6, pp. 895-900.
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BROILER WELFARE WITH SPECIAL REFERENCE TO STOCKING DENSITY AND
LIVABILITY IN COMMERCIAL BROILER PRODUCTION OF TAMIL NADU
M. Murugan* and A.Ragavan
Professor of Poultry Science, Tamil Nadu Veterinary and Animal Sciences University, Tamil Nadu

Summary

Results


Though, stocking density is an economic decision in
broiler production, the broiler welfare and performances are over
riding factors in deciding the stocking density in commercial
production. The critical welfare quality measures of mean
stocking density and livability (17.82±0.16 kg per square meter)
(94.02±0.12 per cent) in Indian broiler production systems
indicates the reasonable welfare base of broilers in commercial
broiler production facilities for their rearing system of open sided
deep litter housing systems of India.


The mean floor space and chick placement per batch
were 7470±46.33 square feet and 5947±46.82. Mean floor
space allowance per bird was 1.26±0.01 square feet. Mean
market age, market live weight and feed efficiency up to market
age were 41.17±0.14 days, 2.20±0.01 kg and 1.71±0.00
respectively. The mean stocking density and livability were 17.82
± 0.16 kg per square meter and 94.02±0.12 per cent.

Poultry Health and Welfare

Background

Broiler welfare is one of the most debated and least
studied issues in commercial broiler production areas of India.
Broiler welfare is often a subjective issue and assessment of
welfare in commercial broiler production is also complex with
various over riding factors. Welfare standards of west may not
rightly suit to Indian conditions due to the wide variations in
housing, management and processing. In welfare quality
assessment, two factors namely, stocking density and livability
are critical and they can be assessed directly as resource and
animal based measure. Basically, stocking density is a function of
two factors namely, floor space allowance per bird and live body
weight and expressed as kilogram of live weight grow out per
square meter of floor space. Over stocking density is also an
associate with various problems like wet litter, increased
ammonia, respiratory problems, poor feathering, podo
dermatitis, leg weakness, high culled outs etc. Livability is
worked out from the observed mortality, which is essentially
animal based welfare quality measure. In this context, a study
was carried out to assess the stocking density and livability
issues of commercial broiler production.

Conclusion

Based on the results of the above study, it is concluded
that, considering the critical quality measures of mean stocking
density (17.82±0.16 kg per square meter) and livability (94.02
± 0.12 per cent), the welfare base of broilers in commercial
broiler production facilities is reasonably good for their housing
system of open sided deep litter house rearing. However, the
recommended stocking densities vary from 25-35 kg in western
recommendations for environmentally controlled deep litter
houses.

References
Charlotte Berg and Jenny Yngvesson (2012). Optimal stocking
density for Broiler optimal for whom. Proceedings of XXIV
World's Poultry Science Congress, Poultry Welfare and
Environment. pp:3-6.

Methodology

Infrastructural and production data were collected
from 221 commercial broiler farms of integrated broiler
production in the year 2016. The total floor space of the house,
batch wise chick placement, feed consumption, live weight
output, mortality, etc. were collected and mean live weight, feed
intake, feed efficiency, floor space allowance per bird, stocking
density and livability were worked out by suitable statistical
analysis for drawing conclusions.
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PARASITIC PROVENTRICULITIS AN ECONOMIC CONSTRAINT FOR BACKYARD
POULTRY
Ch. Jyothi Sree1*, V. Samatha2, B. Manasa3
Department of Veterinary Parasitology, NTR College of veterinary Science, Gannavaram-521101, AP,
India,

Summary

Results


Necropsy studies of 63 free ranged desi fowls
revealed proventricular lesions due to nematode parasites of
Acuaria spiralis and Tetrameres spp. The died birds showed the
clinical symptoms of retarded growth, weakness and anemia.
Out of 63, 23 birds were found positive for Acuaria spiralis and
40 birds revealed positive for Tetrameres spp. in which mixed
infection couldn't be detected. Necropsy studies revealed
emaciate carcasses and enlarged proventiculus. Grossly, the
proventriculus was round and hard in texture. The lumen of the
proventriculus revealed thickened nodular mucosa along with
deeply buried slender parasites and morphologicaly identified as
Accuaria spiralis. Whereas female Tetrameres spp. were
embedded in proventricular glands and visible through serosa of
proventriculus. Histopathologically proventriculus revealed
hyperplasia of proventricular glands and cut section of the
parasites with infiltration of inflammatory cells especially
eosinophils in lamina propria in acuariosis and dilatation of
proventricular glands with desquamation of glandular epithelium
with fibrous proliferation and infiltration of macrophages and
lymphocytes in proventriculus in Tetrameres spp. infection.

Grossly the birds were very weak, anemic with pale
mucous membranes and conjunctiva, emaciated, feathered
condition with atrophied muscles especially in pectoral muscles.
Systematic examination the 23 bird's visceral organs evidenced
with extensive thickening of proventriculus, hard to touch, when
it cut opened narrow lumen was blocked with whitish slimy
mucous exudates. Upon scraping of superficial layers, a massive
white coiled parasites were observed with deeply invaginated
anterior portions in the mucosal layers of proventricular glands
and their posterior portions were freely hanging towards the
luminal surface. Histopathological studies of proventricular
glands revealed cut section of the adult parasites with severe
hemorrhages in the mucosal layers and also degenerative
changes in the proventricular glands. Some histological sections
showed cystic spaces of proventricular gland with intraluminal
infiltration of inflammatory cells. Infiltration of RBC, eosinophils
and chronic inflammatory cells along with giant cells were also
noticed in few proventricular glands. Morphologically adult
worms were short, stout, coiled and white in colour.
Morphometric analysis of male worms revealed 3-4 cm in length
and female worms were 6-7 cm in length. The males are 3.1 to
4.3 mm in length have two unequal spicules, left spicule was long
and slender compared to right spicule which was short and
stout. Females larger than males with 5.2 to 7.1 mm in length
with vulva opening at its posterior region. Both the males and
female worms have characteristic cuticular thickenings called
cardons were present extend from the base of the lips and
recurrent back towards the anterior end without anastomosis
evidenced that the worms were A. spiralis. Out of 63, 40 birds
revealed thickened and inflamed proventriculus and the serosal
surface of proventriculus revealed dark red markings upon fine
insition of serosal layers bright red spherical worms were
extruded from the proventricular glands. Microscopic
examination revealed transparent cuticle with prominent
anterior and posterior ends and internally the uterus fully packed
with eggs represents a female Tetrameres spp. Histopathological
section of the affected proventricular gland revealed dilated
proventricular gland with cut section of female tetramers in the
lumen. Desquamation of glandular lining epithelial cells, fibrous
proliferation, infiltration of macrophages and lymphocytes in
proventriculus.

Background
India ranks first position in production of poultry meat
in the world among which back yard poultry (Gallus gallus) met
15% of total poultry output (Landes et al., 2004). Domestic fowl
was widely reared traditionally in tropics for meat and egg
production which were have high commercial values compared
to exotic breeds (Fakae et al. 1991). Traditionally reared
domestic fowls in villages were markedly prone for parasitic and
other infections with poor manage mental practices and lack of
veterinary care (Zuk et al .1998). The spirurid nematodes of
Acuaridae and Tetrameridae found in the mucosa of
proventriculus and causes apparent infections in poultry
(Soulsby, 1982).

Methodology
A total of 63 dead domestic fowl chicks aged between
five to seven months old were presented to local veterinary
Dispensaries for necropsy studies surrounding the Gannavaram
Veterinary College, in Andhra Pradesh during the period of June
2015 to march 2016 to know the etiology of the deaths and
prevent further deaths from the flocks. According to their
information the chicks were dying at an early age and few weeks
before commencement of death they are exhibiting the
symptoms like anemia, drastic weight loss, anorexia and
weakness. Systematic examination of body was conducted
during postmortem, in which some of the proventriculus showed
bunch of small nematodes with anterior ends penetrated in the
mucosal layers of the proventriculus and in others spherical
shape blood red colour markings were observed through the
serosal layers of proventriculus. The worms were carefully
extracted from the mucosal and serosal layers of the
proventriculus and washed in the normal saline to make them
free from digestive contents and fixed in the 10% formaline for
further processing. Formaline fixed specimens were treated with
lactophenol for detailed morphological studies as per the
guidelines of (Yamaguti, 1961) and (Soulsby, 1982). Tissues from
proventriculus were fixed in 10% neutral buffered formalin,
embedded in paraffin blocks for tissue sections and stained with
haematoxylin and eosin (Luna et al., 1960) for histopathological
studies.

Conclusions

The parasitic proventriculitis mainly caused by the two
nematode parasites were A. spiralis and Tetrameres spp.
transmitted by the consumption of orthopteran species. Back
yard poultry are mainly reared on free ranged system it is highly
difficult to restrict the movement of the bird to words the
intermediate host, so the farmers has to take care of bedding
material devoid of moist ness and use of phytochemical sprays
which are lethal to arthropod vectors.
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SEROLOGICAL RESPONSE OF WHITE PEKIN AND KHAKI CAMPBELL AGAINST
VELOGENIC FORM OF NEWCASTLE DISEASE
A. Arun bharathi*, P. Muthusamy, S. Rathnapraba, S. T. Selvan, G. Srinivasan
Tamil Nadu Veterinary and Animal Sciences University (TANUVAS)

Summary

Result

Newcastle Disease (ND) is a highly contagious and
fatal viral disease affecting domestic poultry, exotic and wild bird
species. Ducks are natural reservoir and carrier of NDV. To
investigate the immunization of ducks against Newcastle
Disease Virus (NDV), the present study was conducted with two
exotic breeds of ducks namely Khaki Campbell and White Pekin.
They were challenged with velogenic form of Newcastle Disease
virus (vNDV) and the antibody response was studied through
Haemagglutination inhibition test. White Pekin ducks shown
higher antibody response than Khaki Campbell indicates that the
White Pekin ducks are highly resistant to NDV.

There was no maternal antibody observed through HI
test in both duck breeds before challenging with the vNDV. In the
control birds, there was no rise in the antibody titre in the serum
whereas surge in antibody titre was observed in the treatment
group of both duck breeds. The HI titre of White Pekin ducks was
4.39±0.22, 5.08±0.15 and 2.43±0.16 and Khaki Campbell was
2.20±0.21, 3.47±0.18 and 1.39±0.00 on 7th, 14th and 21st
day of post challenge of virus, respectively. Significantly
(P<0.01) higher HI titre (expressed as log2) was observed in
White Pekin than Khaki Campbell ducks against vNDV. The
antibody titre was high on 14th day of post challenge in both
White Pekin and Khaki Campbell ducks. There was highly
significant difference observed between White Pekin and Khaki
Campbell ducks. White Pekin had the highest HI titre and Khaki
Campbell had the lowest HI titre on 7th, 14th and 21st day of
post challenge. HI titre was found to reduce after 14th day of
post challenge in both two breeds of ducks.

Background
Newcastle disease (ND) is caused by virulent
Newcastle disease virus (NDV) genus Avian Paramyxovirus
belongs to the family Paramyxoviridae. It is a zoonotic disease
causes severe conjunctivitis to humans. The NDV strains can be
classified into two classes as class I and II based on its genome
size. The NDV strains belonging to class II have been isolated in
chicken; however, class I have been isolated from waterfowl
worldwide. There were reports of isolation of NDV in ducks with
no clinical symptoms. Antibody plays an important role in
inhibition of virus replication.

Methodology
Two breeds of ducks (Khaki Campbell and White Pekin)
with twenty five birds in each group were utilized for this study.
Each group of ducks was divided into control (10 birds) and
treatment (15 birds). The ducklings were reared in the cage and
provided with adlibtum water and feed. The control group was
injected with normal saline whereas the treatment group was
injected with Velogenic (highly virulent) form of Newcastle
disease virus at the dose rate of 105 Egg Infectious Dose 50
(EID50) on 15th day of age. The serum was collected from the
birds (Control and treatment) on 7th, 14th and 21st day of post
challenge of virus and was subjected to Haemagglutination
Inhibition test.

Conclusion
Antibody response against vNDV was significantly
higher in White Pekin than Khaki Campbell due to the genetic
makeup, immune status and adaptability to the environment.
The high antibody titre was observed on 14th day of post
challenge in both breeds and was found to reduce after 14th day
of post challenge. This indicates that the decrease in HI titre as
the days of post immunization advanced due to the weaning of
antibodies in the blood stream.

References
OIE Terrestrial Manual, 2012. Newcastle Disease (Infection with
Newcastle Disease Virus) pp. 555-574.

*Email: arunbharathinithya@gmail.com

148

Innovations for Safe and Sustainable Poultry Production

MOLECULAR CHARACTERIZATION OF CLOSTRIDIUM PERFRINGENS ISOLATED
FROM POULTRY IN KASHMIR VALLEY, INDIA
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Maqbool1, Aasim Habib Wani1, Md. Isfaqul Hussain1, Zahid Amin Kashoo1, Sabia Qureshi1 and
Aamir Salam Teeli2
1
Division of Veterinary Microbiology & Immunology, F.V.Sc &A.H, SKUAST-K, Srinagar,
* M.V.Sc., scholar Poultry Science, Central Avian Research Institute, 2Division of Animal Reproduction,
I.V.R.I, Izatnagar, Bareilly, U. P-243122

Background

Results

Enteric disorders are frequently associated with an
overgrowth of Clostridium perfringens, a Gram-positive spore
forming anaerobic bacterium. Infections with this bacterium in
poultry can cause necrotic enteritis (NE), necrotic dermatitis,
cholangiohepatitis, as well as gizzard erosion. C. perfringens is
one of the most frequently isolated bacterial pathogens in
foodborne ailment episodes in humans. C. perfringens type A
isolates are also associated with food poisonings in humans.
Different meats, including poultry meat, have frequently been
reported as the most well-known nourishment vehicles. Keeping
in view the above mentioned facts, the present study was
envisaged with the aim to study the occurrence, identification,
and molecular characterization of C. perfringens from different
species of poultry of Kashmir valley. Samples were collected
from apparently healthy and clinically affected poultry of Govt.
poultry farms of Hariparbat, Mattan and Instructional Poultry
Farm, Shuhama. Samples were also taken from private poultry
farms of district Ganderbal, Srinagar and Budgam and Division of
Veterinary Pathology, FVSc & AH, Shuhama that were received for
postmortem examination.

A total of 63 (28.12%) isolates (chicken-51, turkey-9
and duck-3) of C. perfringens were obtained. Highest (33.63%)
occurrence of C. perfringens was observed in 2-6 weeks old
broilers than the older layer birds (18.91%). All the isolates were
found to be C. perfringens type A by a multiplex PCR assay for
cpa, cpb, cpb2, etx, cpi, and cpe genes. In addition to cpa gene,
9 (17.64%) isolates from chicken also carried cpb2 gene. None
of the isolates carried cpe gene.

Conclusion
It is thus concluded that Clostridium perfringens is
prevalent in poultry in Kashmir. Thus, could be associated with
causation of disease in them. The presence of Clostridium
perfringens in healthy poultry birds draws attention towards their
presence as reservoir of clostridial infection, which may lead to
colossal lossed to the poultry industry.

Methodology
A total of 224 samples (chicken-184, turkey-29 and
duck-11) comprising of feacal material and intestinal contents
were collected. Robertson cooked meat media was used and
found to be effective for isolation and isolates produced
appreciable growth on Sulphite Polymixin Sulphadiazine (SPS)
agar. The typical black and cream colonies on SPS agar,
suggestive of C. perfringens were further streaked on the 5%
sheep blood agar plates and egg yolk agar plates and incubated
anaerobically for 24 hr. The colonies producing characteristic
double zone of hemolysis around them on blood agar and
producing zone of opalescence around the colonies on egg yolk
agar were suggestive of C. perfringens. The isolates were also
microscopically investigated by Gram staining and Capsular
staining. DNA was isolated by boiling method three microlitres
(Î¼l) of the supernatant was used as the template for PCR. The
identity of the isolates as C. perfringens was ascertained using
species-specific alpha gene amplification which depicted
expected 324 bp product. After that all the C. perfringens
isolates were screened for six different toxin genes using a
multiplex PCR. These six toxin genes include a-toxin (cpa), btoxin (cpb),e-toxin(etx), i-toxin(cpi), b2-toxin (cpb-2) and
enterotoxin (cpe).
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DETERMINATION OF MATERNAL ANTIBODY AGAINST INFECTIOUS BURSAL
DISEASE IN NIGERIAN LOCAL CHICKEN
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Summary
The objective of this study was to determine the decay
rate of maternal antibodies against a major chicken pathogen;
infectious bursal disease virus. A total of 40 one-day-old
Nigerian-local-chicks were obtained from three villages in TalataMafara Local Government Area of Zamfara State, North-west
Nigeria. These chicks were retrieved from local parent flocks that
have never received nor had history of a routine vaccination
program or medication. Chicks were bled at nine-day-old.
Maternal antibody titres were measured by ELISA for infectious
bursal disease virus (IBDV). The average titre of 2.99 (2,144) was
obtained out of the 40 samples analysed. Six (6) of the samples
were negative. Half-life and decay estimates of maternal
antibody titres were subjected to the Deventer formula with a
figure of 5.0 and 32days respectively. With this significant and
extended delay in the decay of maternal antibody, the Nigerian
Local Chicken proves to be protected.

Background
In developing countries, the local chickens play a
significant role in increasing incomes, gender equity and
household food security (Kitalyi, 1998). over the years, the
Nigerian local chicken has increasingly been raised extensively in
the rural areas with a low efficient output per bird.In this study,
we determined the presence of mAbs against IBDV in the
Nigerian Local Chickens under field (free range) condition and
for how long can the antibody protect the chicks from IBDV.

Methodology
Experimental Birds: Fifty-day-old local Nigerian chickens were
purchased from different households in two settlements in Gurbi
village, Talata-Mafara Local Government Area of Zamfara State.
The chicks were housed in an environmentally controlled room in
the poultry experimental unit housing of the faculty of veterinary
medicine, Usmanu Danfodiyo University, Sokoto. The parent
stock of the chickens had neither history of medication nor that
of vaccination. Commercial chic-mash feed and water were
available ad-libitum. Light was provided continuously
throughout the study period.
Sampling and Serological Analysis: On the ninth day, the birds
were bled via the cardiac puncture and the blood samples were
allowed to clot; sera were then separated and frozen at -150C
until use for antibody determination. Commercial ELISA kits
(ID.vet, Grabels, France) was used to determine the titre of mAb
(IgG/IgY) IBDV. The ELISA kits were used according to the
manufacturerâ™s protocol using an automated microplate
reader (Optic ivymen system, 2100C, Rayto Life and Analytical
Sciences Co., Ltd. P. R China). The antibody titre in each
individual sample was quantified using the formula provided by
the manufacturer. All serum samples were read against positive
and negative control antisera provided by the kit and used in
each run.

positive control represented a significant IBDV antibody level in
chicken plasma (absorbance > 0.3). For analysis of the data, an
S/P ratio is required (sample value related to positive control
value). The following formula was applied using mean
absorbance values for both controls and paired samples and the
antibody titre was calculated using the equation provided in the
ELISA kit:
Statistical Analysis: The Deventer formula (de Witt, 2001) was
used to calculate the rate of decrease in the mAb and estimated
vaccination date. The formula is as follows;
Vaccination age = {(log2 titre bird% - log2 breakthrough) x t1/2}
+ age at sampling + correction 0-4

Result
The results of ELISA tests for MDA performed on the
blood of chicks obtained from the two flocks (A and B) (Table 1)
revealed that the antibodies of chicks decreased continuously
from day 9 to day 35 after hatching based on the Deventer
formula calculation. The level of MDA varied between the flocks.
Flock A had 1245.00±1795.18 and Flock B 2295.14±1778.28.
The MDA values of 6 chicks (3 each from flock's A and B were
negative).The uniformity of the chicks was estimated by
serological profiling and expressed as a percentage coefficient of
variation (CV%) in the Deventer formula. In the Deventer formula,
the estimation is not based on the mean titre of the flock, but on
the titre level when a certain percentage of the flock can be
successfully vaccinated i.e. when mAb has waned, enough to
allow vaccine take. A coefficient of variation 77% and 144% were
recorded for the two flocks, A and B respectively (Figure 1).
Based on field experience the Deventer formula uses 75% as a
default percentage. The general principle is that vaccination
should be delayed until the last chicken will respond because it
will place the whole flock at risk for too long. Also, it is not
necessary to wait for the last responsive chicken, because the
vaccine will spread for several days after the vaccination through
the flock.

Conclusion
The present study clearly presents presence of a high
level of mAb in the Nigerian local chicken with an extended
protective cover to the chicks against infectious bursal disease
virus. Although little is known about the gene that is responsible
for resistance against IBDV in the local chicks, advances in
genomic mapping may assist in identification of such genes. An
urgent need be channeled in preserving the local breed and
crossbreeding for a resistant hybrid against infectious bursal
disease.
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Calculation of Result: The presence or absence of mAb was
determined by comparing the absorbance (450) value of the
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IMMUNE RESPONSES OF TURKEYS REARED UNDER DIFFERENT STOCKING
DENSITIES DURING WINTER
R. Sirohi, P. K. Shukla, A. Bhattacharyya, D. N. Singh and A. Kumar
College of Veterinary Science and Animal husbandry, DUVASU, Mathura

Summary
One week old turkey poults were distributed into 3
treatment groups. T-1: Standard stocking density (SD) (0.232
m2 per bird)/ (4.305 birds per m2; T-2: High stocking density
(0.116 m2 per bird)/ (8.625 birds per m2); T-3: Low stocking
density (0.464 m2 per bird)/ (2.152 birds per m2). No significant
difference was found among treatments for total
immunoglobulins (log2) values in response to sheep red blood
cells. In vivo PHA-P response as footpad index did not differ
significantly among treatment groups. Hence, turkeys can be
reared under high stocking density without any adverse effect
during winter.

Background
Turkey is a poultry species which is gaining popularity
in the world poultry market. Commercial turkey production has
gained heights in America & Europe but is almost non-existent in
India. These are generally maintained as backyard birds. Turkey is
a rapidly growing bird and its nutritional as well as managemental
needs are different from chicken. For commercial farming the
requirements of the birds need to be standardized. The stocking
density is the key for any intensive production system. Moreover,
the seasonal variation in the environment also play significant
role in determining optimum stocking density, so the experiment
was conducted to standardize the stocking density for intensive
turkey production in winters.

Methodology
Day old turkey poults were procured during winter
months were wing banded and reared under standard
managemental conditions for a week, thereafter, distributed
randomly on uniform body weight basis into three treatment
groups.- T-1: Standard stocking density (2.5 ft2 per bird)/ (0.232
m2 per bird)/ (4.305 birds per m2); T-2: High stocking density
(1.25 ft2 per bird)/ (0.116 m2 per bird)/ (8.625 birds per m2); T3: Low stocking density (5 ft2 per bird)/ (0.464 m2 per bird)/
(2.152 birds per m2). During the experimental period, the poults
were provided turkey starter ration till 8 weeks of age and turkey
grower ration there after till 12 weeks of age. General innate
immune-competence status of turkey poults was assayed by
measuring two important immune competence traits viz.
antibody response to SRBC and cell mediated immune response
to PHA-P after 12 week of age. The micro titer plate
haemagglutination procedure as described by Siegel and Gross
(1980) with slight modifications was followed to measure total
HA antibody titers in turkey poults on day 5 post injection.

called Mercaptoethanol Sensitive Antibodies (MES or IgM)
against SRBC and the titer was expressed as log 2 value (MES
=Total HA titer-MER). The cellular immune response was
assessed by cutaneous basophilic hypersensitivity test in vivo by
using PHA-P (Phytohaemagglutinin lectin from Phaseolus
vulgaris). Birds were injected intra-dermal between 3rd and 4th
toe of the right foot with 0.1 mg PHA-P in 0.1 ml of PBS (1 mg
PHA-P/ml of PBS). The left foot received 0.1 ml of PBS and
served as control. The thickness of inter-digital skin was
measured using micrometer (AMES) at 0 and 24 hr after
injection. The skin swelling was calculated by subtracting the skin
thickness at 0 hr from that of after 24 hour of injection. The foot
web index (FI) was determined as the difference between interdigital swelling values of PHA-P injected and control foot.
Foot web index (in mm) = [(thickness after 24 hrs
injection of PHA-P of right foot - thickness before injection of the
same foot)]/[(thickness after 24 hrs of injection of PBS of left foot
- thickness before 24 hrs of injection of PBS of the same foot)].
Data were analyzed statistically as per the standard procedure
and difference between the treatments means was obtained by
using Duncan multiple range test.

Result
No significant difference was found in different
stocking density treatment in winter season for total
immunoglobulins, mercaptoethanol sensitive (IgM) antibody
titre and mercaptoethanol resistant (IgG) antibody titre (log2)
values in response to sheep red blood cells. Cell mediated
immune response (in vivo PHA-P response as footpad index) did
not differ significantly among the treatment groups.

Conclusion
The results of the experiment revealed that the turkey
can be reared under high stocking density till the age of 12 weeks
without any bad effect on the immune responses during the
winter.
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Mercaptoethanol Resistant Antibodies (MER or IgG)
against SRBC were determined by means of a Mercapto-Ethanol
(ME) HA test as per the method described by Martin et al. (1989)
with slight modification. 0.2 M Mercaptoethanol (2ME) was
prepared by adding 1.4 ml of 2-Mercaptoethanol to 98.6 ml of
PBS. The reduction of total titer due to 2-ME treatment was
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COMPARISON OF SERUM ANTIMICROBIAL ACTIVITY OF DIFFERENT POULTRY
BREEDS AGAINST SALMONELLA TYPHIMURIUM
M. Lakshmi*, J. Niharika, K. Venkatesh, C. Venkata Sesha Reddy, B. Sujitha, T. Prasada Rao, M.
Kalyan Chakravarthi, C. Chandra Shekar, L.V. Rao, A. Prasanna Vadhana, P. Pavan Kumar
*BVSc & AH Student, College of Veterinary Science, Proddatur, SVVU, Andhra Pradesh

Summary
Our native poultry breeds well known for disease
resistance. The resistance may be due genetic makeup which
contributes for the ability to resist the various pathogens. The
serum has many antimicrobial components such as
complements, immunoglobulins and other factors which are
associated with genetic makeup of the species. In this study, we
found the serum antimicrobial activity against Salmonella
typhimurium was highest in Silkies followed by Aseel, Kadaknath,
Turkey, Bantam, Naked neck, Guinea fowl, White leghorn and the
least was found in Rajasri.

Results

Background

Poultry Health and Welfare

healthy that include Aseel, Rajasri, Kadaknath, Bantam, Naked
neck, Silkies, Turkey (Broad breasted white), white leghorn, and
Guinea fowl. From each breed, 50 µl of serum was added to the
tube containing 1 ml phosphate buffered saline (PBS) and the
100 µl fresh culture of S. Typhimurium. The tubes were incubated
at 42 °C for overnight. After incubation, the culture was serially
diluted and plated on hektoen enteric agar plates and then
incubated at 42 °C for overnight. The control tube was
maintained with only culture and PBS. The colony forming units
calculated for each breed and the results were compared with
control.

Serum usually has antimicrobial activity towards
various pathogens including Salmonella spp which is one of the
major foodborne zoonotic pathogen. Selection of appropriate
diseases resistant breed may be one of solutions for the control
of zoonotic diseases.

The least number of colony forming units was
observed for breed Silkies (7x105 CFU/ml) followed by the Aseel
(1x107 CFU/ml), Kadaknath (4x107), Turkey (6x107), Bantam
(7x107), Naked neck (9x107), Guinea fowl (11x107), White
leghorn (16x107), Rajasri (36x107) and control (76x107).

Conclusion

Methodology
In the present study, we have compared the serum
antimicrobial activity of different breeds of poultry against field
strain of Salmonella typhimurium. The serum was collected
aseptically from 9 different poultry breeds which are apparently

Our data shows that the serum antimicrobial activity
against Salmonella Typhimurium was highest for Silkies, Aseel
and Kadaknath and it was least for Rajasri.
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ASSESSMENT OF STRESS LEVEL OF BROILER CHICKEN REARED UNDER DIFFERENT
SOURCES OF LIGHT
S. S. Nissa, I. U. Sheikh, M. T. Banday, A. A. Khan, Bushra Zaffer and Shehrish Shafiq
Division of Livestock Production and Management, Faculty of Veterinary Sciences and Animal
Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir, Shuhama,
Srinagar-190006, India

Summary
Light is one of the major microclimate factors for
poultry production that influences growth, development and
physiological functioning. Light manipulation has been an
effective measure to improve poultry production Light
stimulation can impact the ability to cope with stressors and has
effects on brain organization that influence behavioral
responses, including fearfulness. Therefore, a study was
conducted to investigate the effect of different light sources viz.
Incandescent, CFL and LED on the stress level of broiler chicken
reared under deep litter systems of management.
Key Words: Stress level, light source, Broiler chicken

Background
The lighting conditions within a production facility
could potentially impact the physiological stress response of the
broilers. Stress response in poultry may be measured by a variety
of methods depending on the degree and duration of the stress
being applied. Two such methods include testing of blood
samples for relative levels of plasma corticosterone and
comparing ratios of white bloods cells, specifically heterophils to
lymphocytes (H:L), in the blood of broiler chicken.

Methodology
One hundred and sixty day old commercial broiler
chicks from a single hatch were procured and brooded in cages
for a week. After a week the chicks were distributed into different
light treatment groups having 40 chicks in each which were again
subdivided into four replicates of 10 chicks each. Each treatment
group was housed in a light proof enclosure. The light intensity
was kept uniform for all the treatment groups. The birds were
reared upto six weeks of age under deep litter systems of
management. Blood samples were collected at 2nd, 3rd and 5th
weeks of age and plasma was separated. The heterophil
lymphocyte ratio was estimated by Wright Giemsa method and
plasma corticosterone was estimated by commercial ELISA kit.
The data was analysed by one way analysis of variance (ANOVA)
as per Snedecor and Cochran (1994).

0.004, 0.39±0.004 and 0.38±0.006 in Incandescent, CFL and
LED groups, respectively. Again significantly (P<0.05) higher H:L
ratio was found in Incandescent group compared to CFL and LED
groups. The H:L ratio was found to be consistently lowest in
birds under LED light group and highest in Incandescent light
group. The corticosterone levels (ng/ml) at 2nd week of age were
found to be significantly (P<0.05) higher in Incandescent light
group (11.07±0.39) followed in decreasing order by CFL
(9.19±0.13) and LED (8.79±0.18) groups. During 3rd week of
age again significantly (P<0.05) higher corticosterone levels of
9.54±0.39 were found in Incandescent light group followed by
levels of 8.94Â±0.10 and 8.48Â±0.21 in CFL and LED groups
respectively. The corticosterone levels at 5th week of age were
again found to be significantly (P<0.05) higher in Incandescent
light (7.66±0.10) followed by CFL (5.96±0.23) and least in LED
(5.17±0.22) groups. The plasma corticosterone levels were also
found to be consistently higher in birds reared under
Incandescent light group and lower in LED light group.

Conclusion
The birds reared under Incandescent light have
consistently and significantly higher levels of heterophil
lymphocyte ratio and plasma corticosterone levels than the birds
reared under CFL and LED light sources indicating that these light
sources improved bird welfare by reducing fear and stress.
Therefore, these light sources might be suitable for replacement
of incandescent light source in commercial poultry rearing to
optimize production efficiency without compromising welfare of
broilers.

References
Archer, G. S. 2015. Comparison of Incandescent, CFL, LED and bird
level LED lighting: Growth, Fear and Stress. International
Journal of Poultry Science. 14(8):445-449.
Hajra, D. K., Kumar, S., Korde, J. P., Ghosh, A. K. and Kumar, D. 2011.
Incandescent and fluorescent light source: stress,
performance and welfare of broiler. Indian Journal of Poultry
Science. 46(3): 356-360.

Results
The Heterophil Lymphocyte ratio (H:L) at 2nd week of
age was found to be significantly (P<0.05) higher in the birds
reared under Incandescent light group (0.55 Â± 0.004) followed
by CFL (0.46±0.002) and LED (0.43±0.002) groups. Similar
trend was continued in the 3rd week of age with significantly
(P<0.05) higher H: L ratio found in Incandescent light (0.46±
0.004) followed by CFL (0.43±0.007) and LED (0.42±0.002)
groups. At 5th week age the H: L ratio was recorded as 0.45±
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EXPRESSION OF HOST INNATE IMMUNE GENES AGAINST NEWCASTLE DISEASE IN
NATIVE AND EXOTIC DUCK BREEDS
P. Muthusamy*, A. Arun Bharathi, S. T. Selvan, S. Rathnapraba, G. Srinivasan, S. Saranya,
K. Vijayarani and K. Kumanan
Tamil Nadu Veterinary and Animal Sciences University, Chennai - 600 051

Poultry Health and Welfare

Summary
Even though Ducks are resistant to Newcastle
Disease, few breeds of ducks are susceptible. This experiment
was aimed to study the expression of Retinoic acid-Inducible
Gene-I (RIG-I) and other immune response genes like Melanoma
Differentiation Associated gene (MDA-5) and Toll like receptors
in two breeds of ducks. Two genetic groups of ducks (Arani and
White Pekin) with twenty five birds in each group were utilized for
this study. Each groups of ducks was divided into control (10
birds) and treatment (15 birds). The control group was injected
with normal saline whereas treatment group was injected with
single dose of Velogenic (highly virulent) form of Newcastle
disease virus.At1st and 3rd day of post infection, 3 birds from
each group were sacrificed and lung and spleen tissues were
collected for RNA isolation. The isolated RNA was converted to
cDNA and subjected to Real Time Polymerase Chain Reaction to
study the expression of RIG-I gene and certain immune
responsible genes (MDA5, TLR). Significant difference was
noticed in the expression of RIG-I, MDA5, TLR3 and TLR7 genes
and expression varied with breed, time and tissue. Based on this
study, it can be concluded that ducks are resistant to Newcastle
disease due to expression of RIG-I which is absent in chicken and
due to various expression of other immune response genes
(MDA5, TLR3, TLR7) when compared with chicken.

Background
The rapid development in the modern poultry industry
witnessed evolving of newer promising poultry strains with
higher production potentiality. This was mainly achieved by
stringent selection and breeding of poultry with better
understanding of the genetic makeup of the poultry species.
Even though Ducks are resistant to Newcastle Disease, few
breeds of ducks are susceptible. The exploration of the genetic
nature of different duck breeds will provide the best tool for
selection and breeding of ducks not only to improve the
productivity but also to evolve a strain of ducks with better
disease resistance. This experiment was aimed to study the
expression of Retinoic acid-Inducible Gene-I (RIG-I) and other
immune response genes like Melanoma Differentiation
Associated gene (MDA-5) and Toll like receptors in two breeds of
ducks.

and 3rd day of post infection, 3 birds from each group were
sacrificed and lung and spleen tissues were collected for RNA
isolation. The isolated RNA was converted to cDNA and
subjected to Real Time Polymerase Chain Reaction to study the
expression of RIG-I gene and certain immune responsible genes
(MDA5, TLR). The results were statistically analyzed.

Result
Significant difference was noticed in the expression of
RIG-I, MDA5, TLR3 and TLR7 genes and expression varied with
breed, time and tissue. Arani had significantly (P<0.01) the
higher RIG-I gene expression than Kuttanadu in case of native
duck breeds, whereas in exotic breeds, White Pekin had the
higher expression of RIG-I than Khaki Campbell in which the Rig-I
gene expression was downregulated. In case of Melonoma
Differentiation Associated gene-5 (MDA5) expression, Khaki
Campbell ducks had significantly (P<0.01) the higher expression
than other duck breeds. TLR3 and TLR7 were highly expressed in
native breeds when compared with exotic breeds, but White
Pekin had higher expression than Khaki Campbell in case of
exotic breeds.

Conclusion
Based on this study, it can be concluded that ducks are
resistant to Newcastle disease due to expression of RIG-I which
is absent in chicken and due to various expression of other
immune response genes (MDA5, TLR3, TLR7) when compared
with chicken.

Reference
Wilden, H., P. Fournier, R. Zawatzky and V. Schirrmacher, 2009.
Expression of RIG-I, IRF3, IFN-g and IRF7 determines
resistance or susceptibility of cells to infection by Newcastle
Disease Virus. Int. J. oncol.34: 971-982.

Methodology
Two genetic groups of ducks (Arani and White Pekin)
with twenty five birds in each group were utilized for this study.
Each groups of ducks was divided into control (10 birds) and
treatment (15 birds). The control group was injected with normal
saline whereas treatment group was injected with single dose of
Velogenic (highly virulent) form of Newcastle disease virus.At1st
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PROFILING OF ENDOCRINE VARIATIONS AND HSP70 GENE EXPRESSION AS
POTENTIAL BIOMARKER FOR DETERMINATION OF HEALTH AND WELFARE STATUS
OF BROILER CHICKENS UNDER ACUTE THERMAL STRESS AND RECENT CLIMATE
CHANGE SCENARIO

Summary
This study was conducted to investigate the plasma
endocrine profiles namely corticosterone, T3 and T4 in blood
plasma during different hours(0, 2, 3, 5, 10 hours) of thermal
exposure in heat exposed and control birds along with HSP70
gene expression study and to quantify the profiles of HSP70 in
blood plasma and tissue lysates to understand the kinetics of
HSP70 in different visceral organs under acute heat stress
condition that in turn can lead to determine appropriate health
and welfare status of broiler chickens which is directly related to
safe and sound human food chain.

Background
The severe heat stress along with aggravating humidity
and solar radiation plays the significant impediment factors for
broiler production in India and all over the world. Further these
cumulative effects of abiotic stresses deteriorate the quality of
meat which is recognized as the prime non-vegetarian dish
across the continent. Therefore, it is very much essential to know
the threshold and amplitude of thermal stress through
determination and profiling of stress biomarkers during different
hours of heat exposure in poultry to assess their health and
welfare status before introducing it as food items for acceptable
human consumption and for augmentation of production
throughout the year.

Methodology
Two groups (n=16 in each group) of birds were
maintained at Experimental Livestock Unit of NIANP, Bangalore,
India. These experiments were carried out in a specially designed
climatic chamber as per our need. During this experiment the
heat treated birds were exposed at 38.0±2.00C temperature and
relative humidity of 35%(THI=86ï‚±2) and control group
(THI=69±2) was maintained at normal room temperature
(26.0±1.00C) with relative humidity of 35%. The birds of both the
groups were supplemented with recommended feed and ad
libitum quantity of water. The plasma level of corticosterone, T3,
T4 and HSP70 were quantified by using commercially available
species specific ELISA kits (Cusabio Life Sciences, PRC). The
detection of HSP70 in different tissues were carried out by
through highly sensitive chemiluminescence-based Western blot
technique using monoclonal antibody; and the HSP70 gene
expression study in tissues of different visceral organs of broiler
birds were carried out through Real Time PCR (Biorad, USA). We
kept the constant record of respiratory rate and core
temperature to observe the external health and welfare status of
both the group of birds. All the experimental data were subjected
to statistical analysis for test of significance.

Result
The mean plasma level of corticosterone varied from
10.54±0.14 to 17.40±0.17 ng/ml during different hours of heat
exposure in comparison to 8.03±0.21 ng/ml of control group.
The level of tri-iodothyronine(T3) varied from 0.56±0.15 to
0.99±0.30 ng/ml during different hours of heat exposure in
comparison to 1.36±0.22 ng/ml of control group; and
thyroxine(T4) level varied from 12.97±1.30 to 14.67±1.72
ng/ml during different hours of heat exposure in comparison to
17.22±2.12 ng/ml of control group. The mean plasma level of

HSP70 varied from 6.04±1.16 to 7.60±1.15 ng/ml during
different hours of heat exposure in comparison to 5.86±1.24
ng/ml of control group. Further the HSP70 was also quantified in
liver and skeletal muscle tissue lystaes. Similarly, in control birds,
the level of HSP70 in skeletal muscle total homogenate varies
from 3.69±0.51 ng/Î¼g of protein to 4.02±0.63 ng/Î¼g of
protein; the level of HSP70 in heart muscle total homogenate
varies from 3.79±0.52 ng/Î¼g of protein to 4.24±0.58 ng/Î¼g
of protein and in liver tissues total homogenate varies from
2.51±0.54 ng/Î¼g of protein to 3.14±0.54 ng/Î¼g of protein;
But during heat exposure the value varies from 9.52±0.41
ng/Î¼g to 12.58±0.64 ng/Î¼g of protein in skeletal tissues; from
9.49±0.53 ng/Î¼g to 11.43±0.52 ng/Î¼g of protein in heart
tissues and from 4.39±0.88 ng/Î¼g to 6.09±0.49 ng/Î¼g of
protein in liver tissues. The mechanism of thermotolerance is
associated with HSP70 induction, and heat conditioning
resulted in an increase in the expression of HSP70 when animals
were further challenged with more stressful stimuli. So, increase
in HSP70 helps the cells to recover from previous stressors and
provide them a transitory degree of protection. The HSP70
mRNA expression study through Real time PCR showed that in
brain (1.5 to 2.0 fold), skeletal muscle (more than 2.5 fold),
heart, liver and kidney tissues (1.0 fold each) the expression was
up-regulated in three, five and ten hours heat exposed broiler
birds respectively. The comparison of data illustrated that the
kinetics of HSP70 expression is both tissue and time dependent.
The variation in HSP70 profile in plasma and different tissues
were positively correlated with increment of duration of heat
exposure and the profiles of T3 and T4 was negatively correlated.
We have also supplemented electrolytes (KCl and NaHCO3) and
vitamin (Vit-C) to the heat exposed birds and observed that the
cumulative effect of these electrolytes and vitamin is far more
prominent than individual supplementation towards adaptation
to the thermal stress in broiler chickens and that has significantly
contributed towards the normalcy of the health and welfare
status of these birds.

Conclusions
From this comprehensive investigation, it was
concluded that the gene expression study of HSP70 along with
its tissue and plasma profile changes; and in combination with
plasma profiles of corticosterone, T3 and T4 can act as potential
biomarkers of acute heat stress in poultry birds and can clearly
indicate the welfare and health status of these birds; and these
can lead to as an essential managemental approach for better
poultry production system in India.

References
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PATHOLOGICAL EFFECT OF DIFFERENT LEVELS OF AFLATOXIN B1 ON JAPANESE
QUAILS
T.G. Soma1*, B. Chacko2, P. Anitha3and S. Sankaralingam4
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Summary

The study was conducted to evaluate the pathological
effect of different levels of aflatoxin B1 on Japanese quails
(Coturnix coturnix japonica). The five treatments diets
containing <5 (control), 20, 40, 60 and 80 ppb AFB1 were
applied during 7 to 26 weeks of age.The different levels of
dietary aflatoxin studied in the experiment had adverse effect on
the liver of breeder Japanese quails.In all dietary treatments
ovary, oviduct and testis were normal and no gross or
histopathological lesions were observed.

Poultry Health and Welfare

Background
Aflatoxins (AF) are metabolites of certain strains of fungi,
chiefly Aspergillus flavus and Aspergillus parasiticus. Aflatoxin B1
is the most potential, toxic and carcinogenic metabolite found
naturally in agricultural crops. High levels of aflatoxin has been
found at all stages of poultry feed processing. The potential
impact of aflatoxin on liver and reproductive organs of Japanese
quails is not well known. The present study was conducted in
breeder Japanese quails to evaluate the pathological effect of
different levels of aflatoxin B1 on Japanese quails.

diet revealed no pathological gross lesions attributable to
aflatoxin. Microscopically, the liver of birds fed with 20 ppb AFB1
showed extensive fatty change, hepatocyte destruction, and
central venous congestion. While in birds fed with 40 and 60 ppb
AFB1 showed fatty infiltration, hepatocytolysis, diffused central
venous congestion, change in hepatic lobule pattern, fatty
infiltration and widespread vacoulation. The group fed 80 ppb
AFB1 showed liver lesions like multifocal and diffused hepatic
necrosis, haemorrhage, congestion, central venous congestion.
Histopathological examination of liver of birds on control diet
revealed no changes. Similar microscopical lesions in liver was
reported by Sureshkumar (1999) and Oliveira et al. (2002)
inJapanese quails. In all dietary treatments ovary, oviduct and
testis were normal and no histopathological lesions were
observed.

Conclusion

It could be concluded that aflatoxin B1 level at 20 ppb
and above affected the liver of birds, emphazing the importance
of controlling aflatoxin contamination in diet of breeder Japanese
quail birds.

References

Methodology
One hundred and twenty female and forty male
Japanese quails of six week of age were uniformly distributed to
five dietary treatments T1, T2, T3, T4 and T5containing <5
(control), 20, 40, 60 and 80 ppb AFB1, respectively. Each having
four replicates of eight quails each (3:1 female to male ratio)
using completely randomized experimental design. Aflatoxin B1
was produced in maize as per the standard procedure (Shotwell
et al., 1966). Aflatoxin concentration of the representative
sample of ground mouldy maize powder was quantified by
Enzyme Linked Immuno Sorbent Assay. All rations were prepared
without toxin binder using Bajra – Soybean meal. The quails were
fed experimental diets ad libitum and water throughout the
experimental period from 7 to 26 weeks of age. At the end 26
weeks of age birds were slaughtered and samples of liver, ovary,
oviduct and testis from birds in each treatment group were
collected. Samples were fixed in 10 per cent neutral buffered
formalin and processed for histopathological examination.

Oliveira, C.A.F., Rosmaninho, J. F., Butkeraitis, P., Correa, B., Reis, T. A.,
Guerra, J. L., Albuquerque, R. and Moro, M. E. G. 2002.
Effect of low levels of dietary aflatoxin B1 on laying
Japanese quail. Poult. Sci. 81:976-980.
Sureshkumar, M. 1999. Immunopathological response of the
Japanese quail (Coturnix coturnix japonica) in
experimental aflatoxicosis. MVSc thesis, Kerala
Veterinary and Animal Sciences University, Pookode,
Wayanad, 90p.

Results

The different levels of dietary aflatoxin studied in the
experiment had adverse effect on the liver of breeder Japanese
quails. On gross examination, lesions observed in liver were
enlargement and fatty change for 20 ppb, pale-yellowish,
enlarged, friable, greasy and fatty changes for 40 and 60 ppb,
pale, enlarged, greasy, friable and severe fatty changes for 80
ppb group. On gross examination, liver of birds fed on control

*Email: soma.gopi@ymail.com

156

Innovations for Safe and Sustainable Poultry Production

EFFECT OF LIGHTING PROGRAMME ON DEVELOPMENT OF BONES AND GAIT OF
TURKEYS
R. Sirohi*, P. K. Shukla, R. P. Pandey, A. Bhattacharyya, Y. Singh, D. N. Singh and A. Kumar
College of veterinary science & animal husbandry, DUVASU, Mathura

Summary
One week old turkey poults were distributed into 3
treatment groups and 3 replicates of each treatment. T-1: The
birds were subjected to conventional lighting programme (16L:
8D) T-2: The birds were subjected to continuous lighting
programme (24L: 0D) T-3: The birds were subjected to
intermittent lighting programme (16L:3D:2L:3D). Average femur
weight (p<0.01) and average tibia weight (p<0.05) was
significantly higher in continuous lighting programme than
conventional and intermittent lighting programmes. There was
no significant difference in average length, average cortex,
average medulla of femur and tibia. There was no significant
difference in radiographic density of femur and tibia among three
lighting programmes. No significant difference was found in
walking ability at different stages of rearing of turkey poults for
different lighting programmes.

Background
Turkey is a rapidly growing bird and its nutritional as
well as managemental needs are different from chicken. For
commercial farming the requirements of the birds need to be
standardized. Lighting is one of the powerful and critical
environmental factor which control vision, thereby many
physiological and behavioral processes in the birds. As an
environmental factor light consists of three different aspects viz.
intensity, wavelength and photoperiod. Light intensity, color and
photoperiodic regime can affect the physical activity of broiler
chickens. Photoperiod i.e. light duration is the second major
aspect of light after intensity that can alter bird's performance.
When photoperiod is maintained at a constant level throughout
the growth cycle of broiler chickens, shorter day length is
associated with slower growth. The slower growth rate is a
reflection of reduced feed intake associated with shorter day and
reduced leg abnormalities. Continuous light disrupts the diurnal
rhythm and has some welfare concerns. Among those are high
prevalence of leg and skeletal disorders in poultry It is also
known that prolonged periods of continuous lighting or
complete darkness cause major lesions in avian eyes which can
lead to blindness. One of the first changes to occur is a rise in
intraocular pressure with subsequent swelling of the chambers
of the eye leading to a condition clinically known as buphthalmia
(enlargement of the globe).

Methodology
Day old turkey poults were procured from Central
Avian Research Institute, Izatnagar, Bareilly were wing banded
and reared under standard managemental conditions for a week,
thereafter, these were weighed individually and distributed
randomly on uniform body weight basis in the treatment
groups.T-1: The birds were subjected to conventional lighting
programme (16L: 8D) T-2: The birds were subjected to
continuous lighting programme (24L: 0D) T-3: The birds were
subjected to intermittent lighting programme (16L:3D:2L:3D).
The poults were distributed into 3 treatment groups with 3
replicates and 16 poults in each group. The birds were reared
with standard housing density. During the experimental period,
the poults were provided ad lib turkey starter ration upto 8 weeks
of age and turkey grower ration there after till 12 weeks of age.
The birds were reared on deep litter and natural light was
provided during the day time and after that artificial light with

bulbs was given. During the experiment at 8 weeks of age and at
12 weeks of age the gait performance test was carried on
randomly selected 9 birds (one bird per replicate). Care was
taken at 12 week stage to avoid using the same birds which were
used at 8 week stage. After catching, one bird at a time was
allowed to walk freely on a wire-net enclosure (floor area: 1x2m)
inside the house. Gait performance was evaluated from a
distance of 1.5 to 2.0 m on a six point scale ranging from 0 to 5
according to the Bristol Gait Scoring Method described by Kestin
et al. (1992). Each chick was observed for 2 to 3 min. If the chick
hesitated or remained immobile, a long stick was used to
encourage it to walk.
At the end of the 12th week of age, 4 birds from each
group were selected depending on the average weight for
studying the dimensions of the bones. Tibia and femur were
separated from the sacrificed birds and dried in an oven at 1050C
for 72 hours. There after cooling down to room temperature, the
bones were weighed. Digital radiographs of the bones were
taken by Konica Minolta Regius 110S CR System keeping the
machine attributes and the exposure factors fixed. The
dimensions of the bones were measured using digital calipers of
CR system. The thickness of bone cortex and medulla were also
measured. The bone density measurement at the extremities
and in the medulla was done by measuring the mean pixel
density in a area of fixed dimensions using histogram tool of
Adobe Photoshop software. The data were analyzed statistically
as per the standard procedure and difference between the
treatments means was obtained by using Duncan multiple range
test.

Results
Average femur weight was significantly higher
(p<0.01) in continuous lighting programme than conventional
and intermittent lighting programmes. Similarly, average tibia
weight was significantly higher (p<0.05) in continuous lighting
programme than conventional and intermittent lighting
programme. However, there was no significant difference
between the birds reared in conventional and intermittent
lighting programme. Further, there was no significant difference
in average length, average cortex, average medulla of femur and
tibia. There was no significant difference in radiographic density
of femur and tibia among three lighting programmes. No
significant difference was found in walking ability at different
stages of rearing of turkey poults for different lighting
programmes.

Conclusion
The results of the experiment revealed that the turkey
can be reared under continuous lighting programme till the age
of 12 weeks without any bad effect on the bone development
and Gait performance.

Reference
Kestin SC, Knowles TG, Tinch AE, Gregory NG. 1992. The prevalence
of leg weakness in broiler chickens and its relationship with
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EFFECT OF LIGHTING PROGRAMME ON DEVELOPMENT OF EYES OF TURKEYS
R. Sirohi*, P. K. Shukla, R. P. Pandey, A. Bhattacharyya, Y. Singh, D. N. Singh and A. Kumar
College of veterinary science & animal husbandry, DUVASU, Mathura

Summary

Poultry Health and Welfare

One week old turkey poults were distributed into 3
treatment groups and 3 replicates of each treatment. T-1: The
birds were subjected to conventional lighting programme (16L:
8D) T-2: The birds were subjected to continuous lighting
programme (24L: 0D) T-3: The birds were subjected to
intermittent lighting programme (16L:3D:2L:3D). No significant
difference was found in the dimensions of the eyes of the turkey
poults at 12 weeks of age reared under different lighting
programmes. No significant difference was found in the weights
of the eyes expressed as numerical values and as percentage of
body weight of the turkey poults at 12 weeks of age reared under
different lighting programmes.

Background
Turkey is a poultry species which is gaining popularity
in the world poultry market. Turkey is a rapidly growing bird and
its nutritional as well as managemental needs are different from
chicken. For commercial farming the requirements of the birds
need to be standardized. Lighting is one of the powerful and
critical environmental factor which control vision, thereby many
physiological and behavioral processes in the birds. Light allows
them to establish rythmicity and synchronize many essential
functions, including body temperature and various metabolic
steps that facilitate feeding and digestion and control growth,
maturation and reproduction. As an environmental factor light
consists of three different aspects viz. intensity, wavelength and
photoperiod. Light intensity, color and photoperiodic regime can
affect the physical activity of broiler chickens. Photoperiod i.e.
light duration is the second major aspect of light after intensity
that can alter bird's performance. Continuous light disrupts the
diurnal rhythm and has some welfare concerns. It is also known
that prolonged periods of continuous lighting or complete
darkness cause major lesions in avian eyes which can lead to
blindness. One of the first changes to occur is a rise in intraocular
pressure with subsequent swelling of the chambers of the eye
leading to a condition clinically known as buphthalmia
(enlargement of the globe).

Methodology
Day old turkey poults were procured from Central
Avian Research Institute, Izatnagar, Bareilly were wing banded
and reared under standard managemental conditions for a week,
thereafter, these were weighed individually and distributed
randomly on uniform body weight basis in the treatment
groups.T-1: The birds were subjected to conventional lighting
programme (16L: 8D) T-2: The birds were subjected to
continuous lighting programme (24L: 0D) T-3: The birds were
subjected to intermittent lighting programme (16L:3D:2L:3D).
The poults were distributed into 3 treatment groups with 3
replicates and 16 poults in each group. The birds were reared

with standard housing density. During the experimental period,
the poults were provided ad lib turkey starter ration up to 8
weeks of age and turkey grower ration there after till 12 weeks of
age. The birds were reared on deep litter and natural light was
provided during the day time and after that artificial light with
bulbs was given. At the end of the 12th week of age, 4 birds from
each group (at least one from each replicate) i.e., total 12 birds
were selected depending on the average weight of the replicate
and that of the group as a whole for studying the dimensions of
the eyes. The head of the sacrificed birds were kept in formalin
for storage. The eyes were sonographically examined using 12
MHz linear transducer (MyLab 30 vet Gold). Various dimensions
of the eyes were measured by using electronic calipers of
ultrasound machine, after this the orbits were incised, the eyes
were taken out and weighed. The data were analyzed statistically
as per the standard procedure and difference between the
treatments means was obtained by using Duncan multiple range
test.

Result
No significant difference was found in the dimensions
of the eyes of the turkey poults at 12 weeks of age reared under
different lighting programmes. However, in the birds exposed to
continuous light the globe was found to have the longest optic
axis. Similarly, the length of the globe at equator was found to be
maximum in the birds exposed to continuous lighting
programme followed by the birds exposed to intermittent
lighting programme and minimum length of the globe at equator
was observed in conventional lighting programme. The length of
the anterior chamber was maximum in the birds exposed to
continuous lighting programme followed by the birds exposed to
intermittent lighting programme and minimum length of the
anterior chamber was observed in conventional lighting
programme. No significant difference was found in the weights
of the eyes expressed as numerical values and as percentage of
body weight of the turkey poults at 12 weeks of age reared under
different lighting programmes. However, the birds exposed to
continuous light were found to have the heaviest eyes. The eye
weight as percentage of body weight was found to be maximum
in the birds exposed to continuous lighting programme followed
by the birds exposed to intermittent lighting programme and
minimum in the birds exposed to conventional lighting
programme.

Conclusion
The results of the experiment revealed that the turkey
can be reared under continuous light till the age of 12 weeks
without any adverse effect on the eyes.
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ANTIMICROBIAL ACTIVITY OF DIFFERENT ANTIBIOTICS AND FEW HERBAL
EXTRACTS ON ESCHERICHIA COLI ISOLATED FROM CHICKEN
D. Suchitra Sena*, B. Prakash
ICAR- Directorate of Poultry Research, Rajendranagar, Hyderabad-500030

Summary

Results

Escherichia coli was isolated from liver swabs of
chicken and characterized based on colony morphology and
biochemical tests. Antibiotic sensitivity tests using 11 different
antibiotics was done and found 100 per cent resistance to
Erythromycin, Penicillin and Rifampicin. 60-70 per cent of the
isolates were resistant to fluoroquinolones and tetracycline.
Almost all the isolates were sensitive to aminoglycosides
(Gentamycin and Streptomycin). In vitro antimicrobial sensitivity
tests from shade dried herbal powders of ginger, turmeric, garlic,
tulsi, amla, cinnamon, and clove revealed alcoholic and ether
extracts of cinnamon and turmeric, ether extracts of ginger and
clove were effective for these isolates.

The colony morphology on nutrient agar revealed
large, thick, greyish white, moist, smooth and opaque colonies.
On MCA flat, dry, pink colonies with a surrounding area of
precipitated bile salts i.e., lactose fermenters are seen. The
colony morphology on EMB agar revealed smooth, circular, black
or green colour colonies with metallic sheen confirming
Escherichia coli. All the isolates were gram-negative, short plump
rod shaped bacteria, arranged in single, paired or in short chains.
Biochemical characterization of all the isolates for IMViC showed
indole and methyl red positive as well as VP and citrate negative.
All the isolates showed positive for carbohydrate (glucose,
sucrose) fermentation test. Urease and Nitrate tests were
positive and TSI slant showed acid butt with gas production. The
results of antibiotic susceptibility to different antibiotics are
shown in Table 1. 100 per cent resistance to erythromycin,
penicillin and rifampicin was observed. 60-70 per cent of the
isolates were resistant to fluoroquinolones and tetracycline.
Almost all the isolates were sensitive to aminoglycosides
(gentamycin and streptomycin). Antimicrobial drug sensitivity
test was performed by agar well diffusion method for alcoholic
and ether extracts of dried herbal powders of ginger, turmeric,
garlic, tulsi, amla, cinnamon, and clove for all the isolates. In
vitro antimicrobial susceptibility of these extracts revealed
alcoholic extracts of cinnamon, turmeric and ether extracts of
cinnamon, ginger, clove and turmeric were effective for E. coli
cultures.

Background
The WHO Global Principles document in 2000
provided the first comprehensive path forward for addressing
antimicrobials used in food animals with the goal of minimizing
the negative public health impact and its safe and effective use in
veterinary medicine. One of the ways to address this is to focus
research on finding alternatives to antimicrobial usage viz., plant
derivatives, microbial feed additives, enzymes etc. In this study,
antibiotic sensitivity with different antibiotics, antimicrobial
efficacy of few herbal extracts on different Escherichia coli
isolates cultured from the birds exhibiting lesions of colibacillosis
and egg peritonitis were considered.

Methodology
Liver swabs were collected aseptically from 26 birds of
different ages showing gross lesions of colibacillosis and egg
peritonitis. The swab samples were placed in nutrient broth and
incubated at 37oC overnight. A loopful of enriched nutrient broth
culture was then streaked onto nutrient agar, MacConkey agar
and Eosin Methylene Blue (EMB) agar plates and incubated at
37 o C for 18-24 hours, aerobically. The biochemical
characterization was done by gram staining, Indole, Methyl Red,
Voges -Proskauer and Citrate (IMViC), carbohydrate
fermentation, triple sugar iron (TSI) urease and nitrate tests.
Antimicrobial drug sensitivity test was performed for all isolates
with 11 antibiotic discs viz., erythromycin, tetracycline,
chloramphenicol, gentamycin, streptomycin, rifampicin,
penicillin, ampicillin, ofloxacin, norfloxacin, ciprofloxacin by disc
diffusion method as per the standard guidelines (Bauer et al.,
1966) and interpreted as per CLSI, 2017 standards. Fresh
rhizomes of ginger and turmeric, cloves of garlic, leaves of tulsi,
amla fruit cut into pieces were shade dried, powdered and
alcoholic and ether extracts were prepared. Alcoholic and ether
extracts were also prepared from cinnamon bark powder and
clove powder. Data was interpreted by zone of inhibition
exhibited by different extracts.

Conclusion
Erythromycin, penicillin and rifampicin are resistant to
E. coli cultures isolated from poultry, whereas flouroquinolones
and tetracyclines showed variable resistance. Based on the in
vitro antimicrobial efficacy of herbal extracts, cinnamon, ginger,
turmeric and clove can be thought of as an alternate to combat
multi-drug resistance seen in E. coli isolates.

References
Bauer, Kirby, Sherris and Turck, 1966, Am. J. Clin. Path., 45:493
Performance standards for Antimicrobial Disc Susceptibility Tests,
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DISTRIBUTION OF ANTIMICROBIAL RESISTANCE GENES IN ESCHERICHIA COLI
ISOLATES FROM POULTRY UNDER VARIOUS FARMING SYSTEMS OF A & N ISLANDS
Sunder J* and Sujatha, T
Division of Animal Science, ICAR-Central Island Agricultural Research Institute, Port Blair, A & N Islands
744105

Background

Results

Antibiotic resistance and the possible transmission to
human bacteria through animal food-borne pathogens have led
to increased public concern and scientific interest regarding the
administration of therapeutic and sub therapeutic antimicrobials
to animals. Numerous international meetings have been
organised, especially during the 1990s, to address the problem
of the emergence of antimicrobial resistance among bacterial
pathogens. Escherichia coli are commensal bacterium of
humans and animals. Surveillance data show that resistance in E.
coli is consistently highest for antimicrobial agents that have
been in use for longest time in veterinary medicine. Data are
though available in several countries through resistance
monitoring programs. The present study was conducted to
screen the presence antibacterial resistance in E. coli from
poultry in A&N Islands. This information will provide a broader
picture of evolution of resistance.

The results revealed that the mean of 40% of the E.coli
isolates from poultry under various farming systems were
multiple antimicrobial resistant. Poultry birds of commercial
farms showed higher resistance levels (45%) than organised
farms (36%) and desi birds (40%). Percentage of resistance to
co-trimoxazole and oxacillin (71.8%), gentamycin, erythromycin
and cloxacillin (59%), penicillin derivatives (43%) were high in
commercial farms. While the percentage of resistance to cotrimoxazole (65%), penicillin derivatives (40%), cloxacillin (50%)
were recorded in desi birds. There was low resistance level for
gentamycin in both organised farm and desi bird's isolates. A
total of 32% of E.coli isolates showed the presence of CTX-M1
(Cefotaxime) followed by 30.91 % of aac(3)-IV (Gentamicin).
None of the isolates showed the presence of tet A gene
(Tetracycline) which correlated with the antibiotic sensitivity
testing with tetracycline disc. Out of the 42 E. coli isolates each
of organised, commercial and desi birds tested, CTX-M1 and
aac(3)-IV genes were identified in 42.8% and 45.2% of isolates of
organised farm; presence of these genes was recorded in 16.6%
and 19% of isolates of commercial farms. Whereas, 38% and 28%
of isolates of desi birds possessed these genes.

Methodology
A total of 126 faecal samples were collected by cloacal
swabs from poultry of organised farm, commercial farm and free
range desi birds. E.coli isolates were identified based on colonial
morphology on EMB and MacConkey Agar plates and
biochemical tests. These isolates were tested against 18
antimicrobial agents such as Amoxyclav, Tetracycline,
Cephalexin, Erythromycin, Cloaxacillin, Co-trimaxazole,
Clindamycin, Ciprofloaxcin, Fusidic Acid, Gentamycin, PenicillinG, Trimethoprim, Sulphamethoxazole, Ampicillin, Carbenicillin,
Cephatoxime, Chloramphenicol and Oxacillin to determine the
prevalence of multiple antimicrobial resistances among them.
Genomic DNA was extracted from E.coli using a Genomic DNA
purification kit according to the manufacturerâ™s instructions.
The presence of genes associated with resistance to tetracycline
(tet A), cefotaxime (CTX-M) and Gentamycin (aac(3)-IV) were
determined by PCR and the set of primers used for each gene is
shown in Table 1.

Conclusion
The finding of this study indicated a high level of multidrug resistance is emerging even in desi birds. It is suggested
that an antimicrobial resistance surveillance program is needed
in A&N Islands in order to detect bacterial resistance among rural
poultry production as the 80 percentage of total poultry
population belong to desi birds.
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STUDIES ON PRODUCTION PERFORMANCE OF WHITE LEGHORN AND NATIVE
BIRDS OF KERALA FED WITH MARIGOLD PETALS, RED AMARANTH LEAVES, CURRY
LEAVES AND TURMERIC POWDER
C. S. Suja*, Binoj Chacko and Greeshma Girijan
Assistant Professor, AICRP on poultry for eggs, Mannuthy, Kerala

Summary

A feeding trial was conducted to study the production
performance of White Leghorn and Native layers of 40 and 45
weeks age respectively, fed with 1% dried Marigold petals
(Targetes erecta), Curry leaves (Murraya koenigii), Red amaranth
leaves (Amaranthus cruentus) and 0.1% Turmeric powder
(Curcuma longa) for a period of 6 weeks. A total of 30 birds were
divided into five treatment groups of six birds each in both White
leghorn and native layers. All birds were reared in cages with
standard managemental procedures. General production
performance characteristics including body weight, feed
consumption, egg production and layer house mortality were
recorded during the trial period. The study revealed no
significant differences in production performance among the
different treatment groups.

Background

Colour of egg yolk is one of the most important
parameter which influences consumer perception about table
eggs. Yolk colour is primarily determined by the content and
profile of carotenoid pigments present in the feed. The present
study evaluates the production performance of White Leghorn
and Native birds of Kerala, when fed with four locally available
herbal supplements in Kerala namely Marigold petals, Red
amaranth leaves, Curry leaves and Turmeric powder in White
Leghorn and Native layers.

Methodology

An experiment was conducted in commercial White
leghorn N strain layers (40 weeks of age) and Native birds of
Kerala (45 weeks of age) to evaluate the production performance
of White Leghorn and Native birds of Kerala fed 1% dried
Marigold petals (Targetes erecta), Curry leaves (Murraya
koenigii), Red amaranth leaves (Amaranthus cruentus) and 0.1%
Turmeric powder (Curcuma longa). A total of 30 birds were
divided into five treatment groups of six birds each in both White

leghorn and native layers group. The experimental layer feed
was formulated according to the Beuro of Indian standards (BIS
1992). Along with the basal layer feed, four experimental diets
were prepared by adding 1% dried Marigold petals, Curry leaves,
Common spinach leaves and 0.1% Turmeric powder. The layers
were reared in cages in gable roof open sided house under
standard managemental conditions for a period of six weeks.
General production performance characteristics including body
weight and feed consumption were recorded biweekly and egg
production and layer house mortality were recorded daily during
the trial period.

Result

The production performance characteristics including
body weight, feed consumption, egg production and layer house
mortality were not affected either in White Leghorn or in Native
birds of Kerala fed with Marigold petals, Red amaranth leaves,
Curry leaves and Turmeric powder. The study suggests that
without affecting the production performance characteristics,
the yolk colour can be increased significantly in both the groups
by feeding the commonly available herbs.

Conclusion

The study suggests that dietary supplementation of
dried Marigold petals may be used economically for production
of premium priced designer eggs without affecting the
production performance both in White Leghorn and native breed
birds of Kerala by adding 1% each dried Marigold petals or Curry
leaves or Red amaranth leaves or 0.1% Turmeric powder with the
most significant carotenoid enrichment shown by marigold
petals.

Reference
T. Sujatha, J. Sunder, A. Kundu and M.S Kundu. Production of pigment
enriched desi chicken eggs by feeding of Tagetes erecta
petals; Advances in Animal and Veterinary Sciences, March
2015 volume 3, issue 3, page 193.
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HISTOMORPHOMETRICAL DIFFERENCES IN JEJUNUM UPON DIETARY
SUPPLEMENTATION OF SYNTHETIC AND HERBAL METHIONINE IN BROILERS
Archana, K.*, Anil Kumar, C.2 and Raju, N. K. B.1
*Assistant Professor, 1Professor, Department of Veterinary Anatomy, 2Assistant Professor, Department
of Animal Nutrition, NTR College of Veterinary Science, Gannavaram - 521101, AP, India

Summary

Results

A total of eighty Vencobb birds were randomly divided
into two groups and were fed with corn-soy diet (T1) with 0.2%
DL methionine and (T2) with DL-Methionine 0.1 % + Methiorep
0.1 % for forty two days. Morphometric indices of jejunum were
measured following the trial period which included villus length
and width, crypt depth and thickness of Tunica muscularis. The
trend observed in the live weight was as a result of performance
of the birds fed with methionine supplemented diets. There was
no much significant increase in villar length and width in the
jejunal mucosa of broilers of T2 when compared to T1 group
which suggests that there is similar response in both the groups.
Hence it can be concluded that Herbal methionine (Methiorep)
can be added as 50% replacement to DL-methionine in broiler
diets.

The final body weights showed significant difference
(P<0.05) among treatments T1 to T2 containing various forms
of Methionine. In the present study there was slight increase in
the length and width of villi and the depth of the crypts. There
was no much significant difference in the thickness of Tunica
muscularis.

Key words: Methiorep, DL-Methionine, herbal amino acid,
jejunum, histomorphometry.

Background
Methionine is a sulfur-containing essential amino acid
in poultry, and is usually supplied as synthetic methionine in the
diet. DL-Methionine supplementation in growing chicks is a
common practice (Swick et.al., 1990). The use of synthetic
methionine is controversial in poultry production and herbal
methionine is in use in the poultry industry. Herbal methionine is
claimed to suffice synthetic methionine. Greater villus heights in
the jejunal mucosa indicate that the function of the intestinal villi
was increased (Ruttanavut and Yamauchi, 2010). Based on this
an experiment was conducted on eighty Vencobb broiler chicks
to study the efficacy of herbal sources of methionine to synthetic
upon growth & performance in relation to gut morphology.

Conclusions
The results obtained from the trial showed that dietary
supplementation of herbal methionine (Methiorep) enhanced
performance and increased body weight gain upon 50%
replacement to DL-methionine in broiler diets without much
significant change in the gut morphology.

References
Ruttanavut J., & Yamauchi K. 2010. Growth performance and
histological alterations of intestinal villi in broilers fed dietary
mixed minerals. Asian J Anim Sci. 4:96-106.
Swick, R.A., D.C. Creswell, J.J. Dibner and F.J. Ivey, 1990. Impact of
methionine sources on performance of broilers growing
under warm and humid conditions [abstracts]. Poult. Sci.,
69: 194.

Methodology
Eighty (80) VenCobb broiler strain were randomly
divided into two groups (n=40x4). A corn-soybean meal diet
that was complete in all ingredients except methionine was
prepared and fed to two groups. (T1) was offered basal diet
supplemented with 0.2% DL methionine and (T2) was
supplemented DL-Methionine @ 0.1 % + Methiorep @ 0.1%.
The diets and tap water were fed adlibitum from day of hatch to
42 d of age. The samples of jejunal segment of intestine were
fixed in 10% neutral buffered formalin and were processed using
standard paraffin embedding technique to get sections of 5mm
thickness and were stained with hematoxylin and eosin. Villus
length and width, depth of the crypts and thickness of Tunica
muscularis were calculated. General body weight gain and
intestinal morphometry was studied. Data were subjected to
statistical analysis and means were compared through duncan's
test using SPSS 17.0 version.
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EFFECT OF FEED WITHDRAWAL ON HISTOMORPHOLOGY OF IMMUNE ORGANS
M. Untoo, M. T. Banday*, A. A. Khan, I. Afzal and A. Khurshid
*Professor and Head, Division of Livestock Production and Management, Faculty of Veterinary
Sciences and Animal Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology of
Kashmir, Shuhama, Srinagar-190006, India

Summary

Results

Short period feed restriction show improvement of
feed efficiency as the birds reach a weight equal to those fed ad
libs during their rearing period. By reduced overall maintenance
requirements caused by a tangent decrease in basal metabolic
rate, the improvement in feed efficiency is perceived in feed
restricted.

In general, lymphoid follicles were normal in treatment
group (T1, T2 and T3). Lymphoid follicles were normal but in
some cases normal bursa with depletion of lymphoid were
observed in treatment group T4. In general, lymphoid follicles
were normal. In some cases normal bursa with mild to
moderated depletion of lymphoid were observed in treatment
group T5. Histopathologically thymus was normal in all
treatment groups (T1, T2, T3, T4 and T5). Spleen was normal in
most of the cases in all treatment groups (T1, T2, T3, T4 and T5).
Histological examination of Immune organs (bursa, thymus and
spleen) of birds on different treatments revealed that there was
not much difference between ad libitum fed group T1 and daily
10 hours feed restriction groups T2, T3, T4 and T5.

Background
Feed restriction is a method of feeding wherein time,
duration and amount of feed is limited which has an impact on
whether a bird is capable of achieving the same body weight as
unrestricted birds. In general feed restriction includes
quantitative and qualitative restriction. Quantitative restriction is
limiting the amount of daily feed given to animals whereas
qualitative restriction is related to nutrient dilution in the diet.
Feed restriction however has deleterious effects associated with
the stress induction. The present study was thus focused to see
the effect of feed withdrawal on status of immune organs in
broiler chicken.

Conclusion
Immune organs were normal or near to normal in most
of the cases indicating that there was no adverse effect of 10
hour feed restriction on histomorphology of immune organs.

References

Methodology

160 day old commercial broiler chicken were reared in
cages up to 42 days of age to evaluate the influence of daily feed
withdrawal on weight of immune organs (bursa, thymus and
spleen) during different periods. The chicks were individually
weighed and distributed randomly into 5 groups of 4 replicated
with 8 chicks each in each trial. The treatment groups were T1 Feed was fed ad lib throughout the experimental period, T2 -Feed
was withdrawn daily for 10 hours during Pre-starter phase (010days), T3-Feed was withdrawn daily for 10 hours during
Starter phase (11-25days), T4-Feed was withdrawn daily for 10
hours during Finisher phase (26-42days) and T5-Feed was
withdrawn daily for 10 hours during entire phase (0-42 days). At
the end of feeding trial, two birds per replicate were selected and
lymphoid organs (bursa, thymus and spleen) were collected and
weights recorded.

Adeyemo, G. O., Badmus, R. T., Longe, O. G. and Ologhobo A. D.
(2017) Effect of Ad-libitum, Split and Restricted Feeding on
Performance, Digestibility and Welfare of Broiler Chickens.
Biotechnology Journal International18(3): 1-7.
Jahanpour, H., Seidavi, A., Qotbi, A.A.A., Hoven, R.V.D., Silva, S.R.E.,
Laudadio, V. and Tufarelli, V. (2015) Effects of the level and
duration of feeding restriction on carcass components of
broilers. Archieves Animal Breeding 58: 99-105.
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STRATEGIES OF POULTRY WELFARE IN PRODUCTION SYSTEMS: OVERVIEW
Jyotirmoy Saharia*, Mukesh Tukaram Nampalle, Monika M, Suchismita Pradhan
MVSc Students, ICAR- Central Avian Research Institute, Izatnagar

Summary
Growing demand for meat and egg for human
consumption paves way for intense poultry production. At the
same time, animal welfare issues from start of rearing of poultry
to that of slaughter or selling of eggs are duly highlighted these
days. Chinese Agriculture vice minister Yu Kangzhen recently
quoted on animal welfare saying, promoting animal welfare has
become an important choice for the green development of
agriculture to ensure food safety and healthy consumption. This
is a review on the need of welfare in poultry production and the
ways to achieve poultry welfare in the present scenario.

Poultry Health and Welfare

Background
The Poultry sector being the super-wheeling industry
in the nation creates employment opportunities, Research &
Development works concerning varied fields, nourishes each
strata from nook and cranny, adding to the welfare and health of
the society. In return, these protein sources expect a drop-full of
care and compassion from their sink. 'Welfare', which literally
signifies well-being, happiness and thriving or successful
progress in life; in relation to animal gains another concept
varying with contexts and aspects.

Methodology
The five freedom principles and criteria for good
welfare proposed by United Kingdom's Farm Animal Welfare
Council (FAWC,1979) are Freedom to express natural behavior;
Freedom of not experiencing hunger, thirst and malnutrition;
Freedom from illness, injury or pain, Freedom from discomfort;
Freedom of not experiencing fear and distress. In India,
incorporation of Prevention of cruelty to Animals Act, 1960
although constituted several measures to humanely raise and
slaughter animals of food origin, same goal is yet to be achieved,
which may be due to economic incompatibility or producer
caused animal sufferings- Neglect, Abuse and Deprivation.

nest and a litter box. In addition to this, utmost care is to be taken
into consideration for expression of natural behavior by the hens.
In India, economic viability of farmers plays the pivotal role in
deciding the space allowance per cage per bird. Beaming into
commercial production of broilers, the major welfare issues are
related to leg health, lameness, metabolic disorders, stress, litter
quality driving conditions like ammonia burn, contact dermatitis
etc. Moreover, mutilations of breeder males with a view to
reduce excessive damage to hens during mating stages antiwelfare issues. Simultaneously, in commercial layer production
the most delineating welfare issue is the cage specification.
Welfare issues concerning backyard poultry sector mainly
highlights the scarcity of adequate nutrition, clean water and
prevalence of wide range of diseases due to non-vaccination.

Conclusion
Welfare of birds is achieved through humane rearing of
the birds in a way to optimizing their natural behavior.
Simultaneously, certain letups are mandatory to be incorporated
in the policy itself as welfare standards for birds demand region
and culture opined flexibilities for the economic welfare of the
farmers. NGOs, Scientists, Farmers and Policy makers should
therefore share a common platform for a voluntary agreement
rather than legal one, so that a balance amongst all the
contrasting arguments is attained.

References
S K Bhanja and P B Aswathi. Current scenario of poultry welfare
aspects across the globe with special reference to India.

Result
In May 2007, the European Commission agreed on a
directive covering the welfare of broilers that was to reduce the
stocking density by setting a maximum density of 33 kg per
meter square. Such guidelines are being duly followed in
developed nations like Sweden, Denmark, Germany, U.S.A. etc.
As far as India is concerned, there is no such regulation though
taking into account the climatic condition, a stocking density of
20-25 kg per meter square results to be more environment
friendly. Similarly, for the welfare of the commercial hens,
European Union directed standards which implied all the
traditional cages should be replaced by enriched cages. In an
enriched cage a hen has 750 cm square of cage area, a perch, a
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EFFECT OF GRADED LEVELS OF SHATAVARI ROOT MEAL ON THE BODY WEIGHT,
FEED CONVERSION RATIO, BIOCHEMICAL ATTRIBUTES AND IMMUNE
COMPETENCE TRAITS OF COLOURED CHICKEN
B. K. Yadav, P. K. Shukla, A. Bhattacharyya, D. Roy, A. Sharma and R. Sirohi
Department of Poultry Science, DUVASU, Mathura, India

Summary
210 straight run, day old coloured chicken (Chabro)
were distributed into seven dietary treatments: T1- basal diet
(broiler starter diet till 4 weeks, broiler finisher diet till eight
weeks), T2- T1+0.25% Shatavari root meal (SRM), T3- T1+0.5%
SRM, T4- T1+0.75% SRM, T5- T1+1% SRM, T6- T1+1.25%
SRM, T7- T1+1.25% SRM, having three replicates each. T2 birds
had a significantly better (P<0.05) FCR at 2nd week than T1, T6
and T7. T1 and T2 had significantly higher (P<0.01) plasma
cholesterol than the other treatment groups. T3 birds had
significantly better (P<0.01) cell mediated immune response
than T1, T4, T5 and T7.

Background
Efforts have been made to counteract adverse effects
of various levels of stress and augment the production potential
in broilers by using herbs possessing therapeutic potential.
Studies have also been undertaken to assess the effect of
Shatavari (Asparagus racemosus) root meal on the immunity,
blood biochemical attributes and carcass quality characteristics
of broilers (Kant et al. 2014; Dahale et al. 2014). However, detail
studies are necessary to assess the efficacy of Shatavari root
meal at various levels in different varieties of chicken. Thus, a
study was conducted to determine efficacy of Shatavari root
meal at graded levels in coloured chicken.

Methodology
Raw Shatavari root was obtained from the
Instructional Livestock Farm Complex Campus of University.
Fresh root was sun dried in clean, dust free environment and
ground to obtain fine powder. Powder formed was packed in an
airtight container. 210 day old Chabro chicks were divided into
seven treatment groups comprising three replicates of ten chicks
each. The birds of control group, T1 were fed basal or control diet
(BIS 2007; broiler starter diet till 4 weeks and there after broiler
finisher diet till eight weeks), T2- T1+0.25% Shatavari root meal
(SRM), T3- T1+0.5% SRM, T4- T1+0.75% SRM, T5- T1+1%
SRM, T6- T1+1.25% SRM, T7- T1+1.25% SRM, having three
replicates each. Weekly feed conversion ratio was calculated at
the end of the experiment. Plasma cholesterol, HDL cholesterol,
protein, uric acid, SGPT, SGOT, alkaline phosphate were
determined by using commercial kits of Span Cogent
Diagnostics Product, India, according to the manufacturer’s
instructions. General innate immune-competence status of
chabro birds was assayed by measuring two important
immunocompetence traits as antibody response to SRBC and
cell mediated immune response to PHA-P at 8 weeks of age.
Data were subjected to one-way analysis of variance in
completely randomized design using Statistical Package for
Social Sciences.

Result
There was no significant difference among the
different groups in the average weekly body weight during the
entire experimental period. However, the T2 group birds had an
apparently higher body weight compared to the other treatment

groups throughout the experiment. These observations
suggested that Shatavari root meal when supplemented in the
diet of coloured chicken had no adverse effect on body weight.
However, 0.25% level of Shatavari root meal supplemented
group birds had an apparently higher body weight compared to
the other treatment groups from 2nd week onwards till the end
of the experiment. However, at 4th week, broilers in 0.25% level
of Shatavari root meal supplemented group grew faster than the
birds in groups 0% and 0.5% Shatavari root meal supplemented
group. T2 coloured chicken had a significantly better (P<0.05)
feed conversion ratio than T1, T6, T7 during 2nd week. Further,
feed conversion ratio was comparatively higher in the Shatavari
root meal supplemented groups than the control group
throughout the experiment. Plasma protein was significantly
higher (P<0.05) in T4, T5, T6 and T7 than T1, T2 and T3. There
was no significant difference in plasma uric acid among the
treatment groups at 8 weeks of age. Plasma cholesterol levels
was significantly higher (P<0.05) in T1 than T3, T4, T5, T6 and T7
at 8 weeks of age in coloured birds. There was no significant
difference in total plasma GOT (plasma glutamate
Oxaloaacetate Transaminase) values among the treatment
groups. There was no significant difference in the total plasma
GPT (plasma glutamate pyruvate transaminase) values among
the treatment groups, at 8 weeks of age in coloured birds at 8
weeks of age in coloured birds. ALP values were significantly
lower (P<0.01) in T6 and T7 compared to other treatment
groups at 8 weeks of age in coloured birds. This shows the
hepatoprotective effect of Shatavari root meal when
supplemented at higher levels. There was no significant
difference was observed in HA and IgM response to 1% SRBC
(log2 titre) among the various treatment groups. Further, the HA
and IgM response to 1% SRBC was comparatively better in the T6
and T2 group respectively compared to the other treatment
groups. The results of the present study revealed that there was
no adverse effect of Shatavari root meal on the immune system
of coloured chicken. T3 group birds had a significantly higher
(P<0.01) foot web index compared to T1, T4, T5 and T7 (1.01
vs. 0.41, 0.48, 0.29 and 0.53) in response to PHA-P.

Conclusion
It may be concluded that dietary supplementation of
Shatavari root meal @ 0.25% increased the growth performance
and improved feed conversion ratio in coloured chicken.
Shatavari root meal feeding did not have any adverse effect on
the immunocompetence traits of coloured chicken. Further,
dietary supplementation of Shatavari meal @ 0.5% and above
may reduce plasma cholesterol in chicken.
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EFFECT OF DIETARY INCLUSION OF AZOLLA (AZOLLA PINNATA) IN RAW AND
MEAL FORMS ON THE PRODUCTION PERFORMANCE, IMMUNE COMPETENCE
TRAITS, DEVELOPMENT OF DIGESTIVE ORGANS AND CARCASS QUALITY TRAITS
OF COLOURED CHICKEN

Poultry Health and Welfare

S. K. Kashyap, P. K. Shukla, A. Bhattacharyya* and R. Sirohi
Department of Poultry Science, DUVASU, Mathura, India
Summary

Result

120 day old straight run coloured chicken (Chabro)
were distributed into four treatments: T1-basal diet, T2-5% of
basal diet replaced with Azolla meal on dry matter basis, T3Basal diet+Raw azolla after 4 weeks, T4- T2+Raw azolla after 4
weeks. Average weekly weight gain of T1, T2 and T3 were
significantly higher (P<0.01) than T4 birds at 2nd week. Humoral
immune response to 1% SRBC (log2 titre) and cell mediated
immune response to PHA-P was comparatively better in T2
group. Per cent gizzard weight was significantly higher (P<0.05)
in T2 than other groups. There was no significant difference
among the treatment groups in the carcass quality traits.

Average weekly weight gain of T1, T2 and T3 were
significantly higher (P<0.01) than T4 birds at 2nd week. Weekly
FCR showed no significant differences among the treatment
groups during the experiment. Though there were no significant
differences among the treatment groups but the response to 1%
SRBC (log2 titre) and cell mediated immune response to PHA-P
was apparently better in T2 group. No significant differences in
slaughter traits were recorded, only significant increase
(P<0.05) was observed in the per cent gizzard weight in T2. No
significant differences were found in the cut-up-parts and
gastrointestinal tract development traits among the treatment
groups.

Background
Poultry feed industry needs an integrated nutrient
supply system. This can be achieved by effective use of nonconventional feed resources and green feeding. Azolla pinnata is
a good source of protein and minerals (Pillai et al., 2002).
Feeding azolla to poultry improves the weight of broiler chickens
and increases the egg production in layers. However, detail
studies in coloured chicken are necessary to tap the beneficial
effects of azolla in rural poultry production. Thus, a study was
conducted to assess the effect of dietary inclusion of azolla
(Azolla pinnata) in raw and meal forms on the in coloured
chicken.

Conclusion
It may be concluded that Azolla meal can replace
poultry feed up to 5% level with higher humoral and cell
mediated immune responses without causing any adverse effect
on the production performance, development of digestive
organs and slaughter traits.

References
Pillai, P. K, Premalatha, S. and Rajamony, S. (2002). Azolla: A
sustainable feed for livestock. Leisa Magazine. 4(1):15-17.

Methodology
Raw Azolla pinnata was procured from 'Azolla
Demonstration Unit' of the University. Raw azolla was sundried in
a clean and dust free environment to obtain fine powder. The
powder formed was packed in an airtight container. 120 day old
straight run coloured chicken (Chabro) were distributed into four
treatments: T1-basal diet, T2-5% of basal diet replaced with
Azolla powder on dry matter basis, T3- Basal diet for 4 weeks,
thereafter the chicks got the access to ad lib raw azolla along with
basal diet, T4- T2+ after four weeks the chicks got t access to ad
lib raw azolla along with basal diet. Weekly body weight gain and
Feed conversion ratio was determined. General innate immunecompetence status of chabro birds was assayed by measuring
two important immunocompetence traits as antibody response
to SRBC and cell mediated immune response to PHA-P at 6
weeks of age. At 8 weeks of age, 4 birds from each group were
sacrificed to study the development of digestive organs and
carcass traits of coloured chicken. Data were subjected to oneway analysis of variance in a completely randomized design
using Statistical Package for the Social Sciences.
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EFFECT OF DIETARY SUPPLEMENTATION OF GRADED LEVELS OF CHROMIUM
PICOLINATE ON THE PRODUCTION PERFORMANCE, IMMUNE COMPETENCE
TRAITS, DEVELOPMENT OF DIGESTIVE ORGANS AND CARCASS QUALITY TRAITS
OF COLOURED CHICKEN
S. K. Kashyap, P. K. Shukla, A. Bhattacharyya and R. Sirohi
Department of Poultry Science, DUVASU, Mathura, India

Summary

Result

120 day old straight run, day old coloured chicken
(Chabro) were distributed into four treatments: T1-basal diet,
T2- T1+400ppb chromium picolinate (cp), T3- T1+800ppb cp,
T4- T1+1600ppb cp. There was no significant difference on
average weekly body weight gain of coloured chicken among
treatment groups. FCR was found significantly better (P<0.05) in
T1, T3 and T4 than T2 at 3rd week. Response to 1% SRBC (log2
titre) and cell mediated immune response to PHA-P were
comparatively better in T2 than other groups. There was no
significant difference among the treatment groups in the carcass
quality traits and cut up parts.

There was no significant difference on average weekly
body weight gain of coloured chicken among treatment groups.
FCR was found significantly better (P<0.05) in T1, T3 and T4 than
T2 at 3rd week. Response to 1% SRBC (log2 titre) and cell
mediated immune response to PHA-P were comparatively better
in T2 than other groups. There was no significant difference
among the treatment groups in the carcass quality traits, cut up
parts and development of digestive organs except lowest weight
for large intestine was found in T4 group.

Trace mineral supplementation is now widely
considered not only essential but also beneficial in poultry. They
are involved in numerous biochemical functions, making them
essential for optimal growth and health. Supplementation of Cr
has promising effects on the immune system due to relative
increase in lymphoid organ weight, decreased heterophillymphocyte ratio, enhanced antibody response against
infectious diseases and increased cell-mediated immune
response (Khan et al., 2014). Hence, a study was conducted to
assess effect of dietary supplementation of graded levels of
chromium picolinate on production performance, immune
competence traits, development of digestive organs and carcass
quality traits of coloured chicken.

It may be concluded that supplementation of
chromium picolinate at the level of 800 ppb revealed higher
humoral and cell mediated immune responses in coloured
chicken.

References
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Laudadio, V. and Tufarelli, V. (2014) Modes of Action and
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Production and Health: A Review. International Journal of
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Methodology
120 day old straight run, day old coloured chicken
(Chabro) were distributed into four treatments: T1-basal diet,
T2- T1+400ppb chromium picolinate (cp), T3- T1+800ppb cp,
T4- T1+1600ppb cp. Weekly body weight gain and Feed
conversion ratio was determined. General innate immunecompetence status of chabro birds was assayed by measuring
two important immunocompetence traits as antibody response
to SRBC and cell mediated immune response to PHA-P at 6
weeks of age. At 8 weeks of age, 4 birds from each group were
sacrificed to study the development of digestive organs and
carcass traits of coloured chicken. Data were subjected to oneway analysis of variance in a completely randomized design
using Statistical Package for the Social Sciences.
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EFFECT OF DIETARY SUPPLEMENTATION OF SEA BUCKTHORN AND GILOE LEAF
MEAL ON THE GROWTH, IMMUNOCOMPETENCE TRAITS, DEVELOPMENT OF
DIGESTIVE ORGANS, CARCASS TRAITS AND ECONOMICS OF TURKEY POULTS
A. Sharma, P.K.Shukla, A. Bhattacharyya*, U. Kumar, V. Kumar and R. Sirohi
Department of Poultry Science, DUVASU, Mathura, India

Summary

Result

84 day old turkey poults of small white variety were
distributed into four treatments having three replicates each with
seven birds. Poults were fed basal ration, T1- CP- 28%, ME-2800
Kcal/kg, T2- T1+sea buckthorn leaf meal powder @ 0.5%, T3T1+giloe leaf meal powder @ 0.5% and T4- T2+giloe leaf meal
powder @ 0.5%. There was no significant difference among
different groups in average weekly body weight. T2 poults had a
significantly better (P<0.05) FCR than T3 at 1st and 4th week.
Cost of feed per kg gain in weight was significantly higher
(P<0.01) in T1, T3, T4 than T2.

There was no significant difference among the
different groups in the average weekly body weight during the
entire experimental period. However, the T2 group birds had an
apparently higher body weight compared to the other treatment
groups throughout the experiment. SBT supplemented turkey
poults had a significantly better (P<0.05) feed conversion ratio
than the giloe supplemented group at 1st week and 4th week.
Further, feed conversion ratio was comparatively better in the sea
buckthorn and giloe supplemented groups than the control
group throughout the experiment. No significant difference was
observed in HA and IgM response to 1% SRBC (log2 titre) among
the treatment groups. However, HA and IgM response to 1%
SRBC (log2 titre) was apparently better in giloe supplemented
group as compared to the control group There was no significant
difference in foot web thickness in response to PHA-P among the
treatment groups. Percent shrinkage in live weight was
significantly higher (P<0.05) in T1 than T2 and T3. Percent liver
weight was significantly higher (P<0.05) in T3 than T1 and T4.
No significant difference in cut-up-parts such as thigh, breast,
back, neck and wings among the treatment groups was observed
except percent yield of drumstick, which was significantly higher
(P<0.05) in T1 and T2 as compared to T3 group at 8 weeks of
age. No significant difference was found in any of the digestive
organs among the treatment groups except percent small
intestine weight, which was significantly higher (P<0.05) in T3
and T4 groups as compared to T1 group at 8 weeks of age. Cost
of feed per kg gain in body weight was significantly was
significantly higher (P<0.01) in T1, T3 and T4 than T2.

Poultry Health and Welfare

Background
In recent years, phytobiotics have been used to elicit
the production performance of chicken. Studies on Sea
buckthorn (SBT) have portrayed its efficacy in eliciting the
production performance in poultry. Similarly, studies have
depicted that giloe feeding may be a viable proposition to elicit
the growth of broilers (Singh et al., 2014). Thus, a study was
conducted to determine the effect of dietary supplementation of
sea buckthorn and giloe leaf meal on the growth,
immunocompetence traits, development of digestive organs,
carcass traits and economics of turkey poults.

Methodology
Raw SBT leaves were ground and sun dried in a clean
and dust free environment to obtain fine powder. The powder
formed was packed in an airtight container. 84 day old turkey
poults were divided into four treatment groups comprising of
three replicates and seven turkey poults in each replicate. There
were four dietary treatments: T1- Basal or Control diet (turkey
s t a r t e r r a t i o n ; C P- 2 8 % , M E - 2 8 0 0 K c a l / k g ) , T 2 T1+supplementation of 0.5% SBT leaf meal, T3T1+supplementation of 0.5% giloe leaf meal, T4T2+supplementation of 0.5% giloe leaf meal. Weekly body
weight and weekly feed conversion ratio was determined.
General innate immune-competence status of chabro birds was
assayed by measuring two important immunocompetence traits
as antibody response to SRBC and cell mediated immune
response to PHA-P at 8 weeks of age. At 8 weeks of age, 4 birds
from each group were sacrificed to study the development of
digestive organs and carcass traits of coloured chicken. At the
end of the experiment, the feed and production cost was
calculated to find out the economics of production. Data were
subjected to one-way analysis of variance in a completely
randomized design using Statistical Package for the Social
Sciences.

Conclusion
It may be concluded that supplementation of sea
buckthorn leaf meal @ 0.5% may elicit growth performance of
turkey poults. Further, supplementation of 0.5% sea buckthorn
leaf meal in turkey poults may be economical due to decreased
feed cost per kg gain in body weight.
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COMPARATIVE ANALYSIS OF DISEASE RESISTANCE TO Salmonella enterica serovar
EnteritidisIN GUINEA FOWL AND CHICKEN
Girraj Goyal*1, Vikramaditya Upmanyu2, Ajay Kumar2, Sonal2, S. K. Bhanja3 and Late Deepak
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Summary
Comparative analysis of disease resistance in guinea
fowl (GF) and chicken (CK) may provide significant information
for better understanding of the mechanism of disease resistance
in poultry. Therefore, the In Vitro mRNA expression kinetics of
different cytokine genes, in Salmonella enterica serovar
Enteritidis (SE) induced and un-induced spleenocytes of GF and
CK, was estimated using Real time PCR. The expression levels of
pro-inflammatory cytokines were significantly higher in GF than
those of CK. In contrast the expression of anti-inflammatory
cytokine was significantly lower in GF which revealed that the
guinea fowl has unique response to infection in terms of
expression of immune molecules.

Background
The nature of the challenge presented by infectious
disease to poultry industry is continuously changing as the result
of climate change, pathogen evolution, changes in rearing,
welfare concerns and market legislation. Therefore, the control
strategies must be based on the development of detailed
knowledge of the mechanisms that determine the virulence of
pathogens and host mechanisms for resisting infection that can
be manipulated by vaccination, genetics or other means. Bearing
these points in mind, the ultimate aim of our research is
therefore to generate essential knowledge required for
development of novel solutions (vaccines and breeding for
disease resistance) for the infectious diseases.

Methodology
Differential expression analysis of different cytokines
in In Vitro cultured spleenocytes of guinea fowl and chicken was
performed. First of all screening of experimental birds for
circulating antibodies against Salmonella species was done.
Purity of SE culture was checked by bacterial culture.
Quantification of SE was done using spectrophotometer.
Standardization of primers and PCR conditions was done. Blood
collection, PBMCs isolation and culture, RNA harvesting, cDNA
preparation and amplification of various cytokine genes of
guinea fowl was carried out. TA cloning of various cytokine genes
of guinea fowl was done. Screening of recombinant clones was
performed by Colony PCR, Plasmid PCR and finally by Restriction
enzyme digestion. Gene specific standard curve was generated
using qRT-PCR. In Vitro mRNA expression kinetics of different
cytokine genes, in SE induced and un-induced spleenocytes of
guinea fowl (GF) and chicken (CK), was estimated by Real time
PCR. All analyses were performed using the GLM procedure of
JMP statistical program package (SAS Institute, 2005). Gene
mRNA expression level analysis for IL-1beta, IL-6, IL-10, TNFalpha and TGF-beta4 genes were performed on combined data

of SE infected and mock-infected samples. Differences were
considered significant at P < 0.05.

Result
In terms of LS mean adjusted 40-CT values, the IL-1 β,
IL-6 and IL-10 expression levels in induced spleenocytes were
significantly higher in GF than those of CK. Whereas, the
expression levels of TGF-β4 and TNF-α in induced spleenocytes
was significantly lower in GF than those of BC. Likewise, in terms
of fold change, the expressions of IL-1 β, IL-6 and IL-10 were upregulated in induced spleenocytes in GF relative to those of BC.
In contrast the expressions of TGF-β4 and TNF-α were downregulated in GF relative to those of BC. Interestingly, the
expression of the IL-10 (Th2) cytokine was exceptionally higher
in GF than BC.

Conclusion
The unique response of guinea fowl was in contrast to
those of broiler chicken which had the history of intense genetic
selection for the increased growth. Finally, the investigation has
revealed that the guinea fowl has higher resistance to Salmonella
enterica serovar Enteritidis (SE) compared to chicken.
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COMPARATIVE STUDY OF PHYSICAL AND BIOCHEMICAL ATTRIBUTES OF SEMEN
IN INDIGENOUS (NICOBARI, ANKLESHWAR) AND EXOTIC (WHITE LEGHORN)
CHICKEN BREEDS
Beulah Pearlin V *, Mukhtar Ahmad, Prabakar G, Gopi M, Tyagi J. S and Jag Mohan
Division of Avian Physiology and Reproduction, Central Avian Research Institute, Izatnagar, Uttar
Pradesh.

Summary
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The experiment was conducted to investigate the
different semen characteristics of the indigenous Nicobari and
Ankleshwar chicken breeds in comparison to the exotic White
leghorn breed (WLH). Twenty healthy adult cocks in each breed
was taken and the semen samples were evaluated for the various
physical (volume, motility, sperm concentration, live-dead,
abnormal spermatozoa) and biochemical (pH, total protein,
GPT, GOT, ALP, RRT) parameters. Significant breed differences
were recorded between the indigenous and white leghorn
chicken in almost all the parameters except pH. The White
Leghorn breed donated superior quality semen compared to the
native Nicobari and Ankleshwar breeds.

Background
The evaluation of semen characteristics emulates the
reproductive potential of the cock and hence the major
determinant of fertility. Moreover, the knowledge on semen
characteristics of different breeds of poultry is essential for the
complete success of artificial insemination in poultry. Such
studies are lacking in our native chicken breeds like Nicobari and
Ankleshwar. Nicobari breed, an endangered breed of Andaman
and Nicobar Islands is a highest egg producer among all the
native breeds while Ankleshwar breed of Gujarat has excellent
fertility. The study would also support the future research and
conservation strategies of native breeds through artificial
insemination.

Methodology
Twenty healthy adult males from the same hatch of
each breed i.e., Nicobari, Ankleshwar and White Leghorn (WLH)
were taken randomly and maintained in individual cages under
uniform husbandry conditions. The birds were given normal
breeder ration, ad libitum water and constant light 14 hrs/day.
Semen samples were collected by abdominal massage method.
Immediately after collection, semen volume was examined using
graduated tuberculin syringe from individual birds and the
motility was examined by placing a drop of semen under low
power of light microscope. Sperm concentration was measured
by taking optical density from spectrophotometer (550 nm) and
comparison with standard curve. The per cent live-dead sperm
and abnormal sperm were measured by examining the stained
smears using eosin and nigrosin stain under oil immersion
objective as described by Lake and Stewart (1978). The
biochemical parameters such as total protein, GPT (Glutamic
Pyruvate Transaminase), GOT (Glutamic Oxaloacetic
Transaminase) and ALP (Alkaline phosphatase) were recorded in
seminal plasma by standard procedures using kits procured from
coral clinical systems. The pH of semen was determined by
digital pH meter and the resazurin reduction test (RRT) ratio was
calculated by measuring the OD values at 580 and 615 nm
(Reddy and Bordekar, 1999).

Result
The semen attributes showed variation in quality and
quantity among the breeds taken for study. The mean value of

semen volume per ejaculate (ml) of White leghorn (WLH)
chicken was observed 0.22Â±0.02 while the value is
significantly greater in Nicobari (0.54Â±0.01) followed by
Ankleshwar chicken (0.42Â±0.01). The initial sperm motility, an
important criterion of fertilizing ability was observed higher
(p<0.05) in White leghorn (86.47Â±0.78) than the native
Nicobari (80.04Â±0.86) and Ankleshwar (80.97Â±0.84). In our
study, the sperm concentration (x 109 cells/ml), was recorded
higher in White leghorn cocks (4.83Â±0.11) than the Nicobari
(4.31Â±0.14) while Ankleshwar (4.47Â±0.18) lies
intermediate. The per cent live spermatozoa being the
determinant of sperm viability, was found higher in White leghorn
(90.46Â±0.44) than the indigenous breeds (86.53Â±0.34,
87.64Â±0.42) while the mean values of dead and abnormal
spermatozoa were observed more in indigenous than the white
leghorn chicken (p<0.05). The dead counts (%) were recorded
6.04Â±0.44, 8.40Â±0.38, 7.70Â±0.40 and the abnormal
counts (%) were recorded 3.50Â±0.15, 5.07Â±0.19,
4.56Â±0.15 in White leghorn, Nicobari and Ankleshwar breeds
respectively. The total protein concentration (g/dl) was found
significantly higher in the indigenous Nicobari (2.27Â±0.02) and
Ankleshwar (2.24Â±0.02) than the exotic White leghorn
(2.16Â±0.01). The average enzyme activity of GPT was
recorded higher in Nicobari (12.72Â±0.49) and Ankleshwar
(13.71Â±0.61) than the WLH (8.79Â±0.48). The GOT activity
was significantly high in Nicobari (183.85Â±1.02) than White
leghorn (174.39Â±1.42) while Ankleshwar (179.26Â±2.73)
was found to be intermediate. The difference in enzyme activity
between the breeds may be attributed to the breed differences
and enzyme leakage from dead spermatozoa. The alkaline
phosphatase activity (ALP) was found higher in White leghorn
(9.62Â±0.62) than the Nicobari (4.83Â±0.26) and Ankleshwar
(5.13Â±0.28) chicken. The hydrogen ion concentration of
semen showed no significant difference with respect to different
breeds and the values were near neutral. The pH was recorded
7.22Â±0.02, 7.21Â±0.02Â±, 7.18Â±0.02 in Nicobari,
Ankleshwar and White leghorn birds respectively. The resazurin
reduction test (RRT) ratio which is used to measure the
metabolic activity of spermatozoa showed higher ratio in white
leghorn (2.78Â±0.03) than the native Nicobari (2.55Â±0.03)
and Ankleshwar (2.58Â±0.03) chicken semen.

Conclusion
The semen characteristics observed in the present
study showed significant variations both in quality and quantity
of semen among the indigenous (Nicobari, Ankleshwar) and
exotic White leghorn chicken. White leghorn birds donated good
quality semen as compared to the indigenous Nicobari and
Akleshwar breeds. The study exhibits the variations in the
physical and biochemical attributes of semen among the
different breeds and hence their reproductive potential.
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Summary
The present study was conducted to investigate
influence of supplementation of L- threonine on immune
response and carcass traits in broilers. Three hundred straightrun 'Cobb 400' day-old broiler chicks were randomly distributed
into five treatment groups having three replicates containing 20
chicks in each and reared up to 6 weeks of age. The dietary
treatment groups were the threonine deficient diet-Negative
Control (A), Control diet containing threonine level as per NRC
(B), diet containing L- threonine 10% (C), 20% (D), 30% (E) above
NRC (1994) recommendation. At the end of 3rd week, antibody
titres against New Castle (ND) were significantly (P<0.05) higher
in treatment group C as compared to other treatment groups,
whereas, there was non-significant difference in 6th week of gae.
At the end of 3rd and 6th week of age the Infectious Bursal Disease
(IBD) antibody titres numerically higher in L-threonine
supplemented groups but, differences were non-significant
among all treatment groups. The edible carcass yield was slightly
higher in group E whereas, there was non-significant difference
in all treatment groups. The abdominal fat percentage was nonsignificantly reduced in the birds supplemented with L-threonine
as compared to control and threonine deficient group. The
results of the present trial suggested that the dietary
supplementation of L-threonine at 10% above NRC were found
to be beneficial in term of improved immune response and
carcass traits in broilers.
Keywords: L-threorinine; diet; immune response; carcass traits;
broilers

Background
Feed is the major input accounting 70-75% of the cost
of broiler production and feed cost is the major constraint but a
major mean for manipulating production cost and making
poultry enterprise profitable. An important objective of the least
cost formulation of broiler diets is to provide sufficient amounts
of most limiting amino acids to support the needs of tissue
maintenance and growth (Kidd, 2000). Marginal dietary
deficiencies of threonine may result in economic losses from
increased feed conversion and reduced breast meat accretion. It
is therefore, important to meet the minimum level of threonine in
a broiler diet. The threonine has its role in optimal growth,
therefore, meeting the threonine requirement in least cost
formulation with the supplementation of crystalline L-threonine
may reduce dietary CP, which ultimately can reduce the feed cost
(Khan et al., 2006). Keeping above facts in view, the present
study was conducted to investigate influence of
supplementation of L- threonine on immune response and
carcass traits in broilers.

Negative Control (A), Control diet containing threonine level as
per NRC (B), diet containing L- threonine 10% (C), 20% (D), 30%
(E) above NRC recommendation. All the diets were isocaloric
and isonitrogeneous with uniform and standard managemental
practices throughout the experimental period. Two birds from
each replicate and a total of six birds from each treatment group
were randomly selected for the blood collection at the end of 3rd
and 6th week of age. The serum was also used to ND antibody
titre @ 8 HAU and specific antibody titre against IBD as
quantified by enzyme-linked immunosorbent assay (ELISA). Six
birds from each treatment i.e. two birds from each replicate were
randomly selected at the end of 6th week of age and slaughtered
for carcass traits parameters.

Results
At the end of 3rd week, antibody titres against ND were
significantly (P<0.05) higher in treatment group C as compared
to other treatment groups. The L-threonine supplemented
groups C, D and E above NRC levels were numerically higher ND
antibody titres than control group B and threonine deficient
group A, but the difference was non-significant in all treatment
groups. At the end of 3rd and 6th week of age the IBD antibody
titres were non-significantly different among all treatment
groups. L-threonine supplemented groups showed numerically
higher IBD titres as compared to control group B and threonine
deficient group A. The edible carcass yield was slightly higher in
group E whereas, there was non-significant difference in all
treatment groups. It was observed that the abdominal fat
percentage in L-threonine supplemented groups C, D and E at
10, 20 and 30%, respectively above NRC numerically lower than
control groups B and threonine deficient group A. However,
there was non-significant difference was observed among all
treatment groups.

Conclusions
The results of the present trial suggested that the
dietary supplementation of L-threonine at 10% above NRC were
found to be beneficial in terms of improved immune response
and carcass traits in broilers.
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Methodology
Three hundred straight run 'Cobb 400' day-old broiler
chicks were randomly distributed into five treatment groups
having three replicates containing 20 chicks in each and reared
up to 6 weeks of age. The basal diet was formulated as per BIS
(2007), while threonine level was maintained as per NRC (1994).
The dietary treatment groups were the threonine deficient diet-
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Summary

The aim of the present study was to investigate the
effect of different antistressor products on the performance,
carcass traits, hematological, biochemical parameters and cost
of economics of broiler chicken. A 180 day-old broiler chicks
were randomly allotted into six treatment groups with six
replicates of five birds each. The results indicated that Stressroak
liquid had significantly (P<0.05) higher body weight gain and
better feed conversion ratio were recorded, however carcass
parameters were not influenced but low percentage of
abdominal fat, high leg yield and spleen & bursa weights were
significantly (P<0.05) higher. The haematological parameters of
WBC and RBC count, Hb (g/dl), haematocrit (PCV) higher and H/L
ratio, blood glucose, serum cholesterol & serum cortisol levels
were significantly (P<0.05) low in treatment groups compared
to control at 4th and 6th week of age. The mortality rate was
within the standard limits. The cost of economics revealed that,
highest profit per bird was recorded in all the herbal products
(except Geoforte liquid) compare with control. It was concluded
that all the herbal supplements ameliorated the heat stress in
broiler birds as well as resulted in better growth performance and
stress reducer.

Background
Heat stress is a major welfare problem in the poultry
industry leading to huge economic losses every year, because of
heavy mortality and decreased performance. In the past few
decades, a number of Ayurvedic herbal preparations have been
extensively used in poultry industry. Polyherbal products
containing different immunomodulator (Withania somnifera)
and antistressor (Phyllanthus emblica, Mangifera indica) herbs
have been used to protect tissues from superoxide radicals and
enhance cell survival by stimulating antioxidative enzymatic
systems (Sujatha et al., 2010).

Methodology
The experiment was conducted during the extreme
hot summer to early monsoon period (April 2017 to May 2017)
with a total 180 day-old commercial (Vencobb) straight run
broiler chicks were procured, wing banded and individually
weighed and randomly allotted into six treatments, each
treatment with six replicates, each replicate allotted five birds.
Growth trial was conducted in a completely randomized design
comprising 6 dietary treatments; T1: Control, T2: Stressroak
liquid through water @ 5ml/100 bids, T3: AV/ESL/16 liquid
through water @ 5ml/100 bids, T4: Stressroak premix in feed @
25 gm/100 kg feed, T5: Geriforte liquid through water @
5ml/100, T6: Stresscheck @ 25 gm/100 kg feed. The body
weight and feed intake was recorded from day old to 42 d at
weekly intervals. Blood samples were collected on 4th and 6th
week of age for estimation of haematological and biochemical
parameters by using standard diagnostic kits of Erba Pvt. Ltd. The
data were analyzed using by using SPSS 20.0 version.

Result

weight gain (2062 g) and better feed efficiency (1.49) was
recorded in Stressroak (T2) liquid group compared to other
treatments. The carcass parameters were not influenced, but,
the low percentage of abdominal fat and leg yields were
significantly (P<0.05) higher in all the test diets compared to
control. All the test groups had significantly (P<0.05) higher
spleen and bursa weights recorded compared to control. These
findings are in accordance with results of Karangiya et al. (2016).
Haematological and Biochemical parameters:The
haematological data revealed that there is no significant
difference (P>0.05) in WBC counts among all the groups during
4th week, however they differed significantly during 6th week.
The highest WBC count (103cells/µl) was noticed in Geriforte
liquid group (27.47) and the lowest in treatment T4 (26.86). The
values of RBC count 106cells/µl was significantly high in
treatment T6 followed by T3. The values of Hb (g/dl) were
significantly high in treatment T3 followed by T5 and T4. During
6th week the Hb values were highest in treatment T 5 and the
lowest in treatment T4. The haematocrit (PCV) values had
significantly no difference among all the groups during 4th and
6th weeks of age. Supplementation of antistress products
significantly lowered the H/L ratio in broiler chicken. A low H/L
ratio indicates low levels of stress due to increased number of
lymphocytes. The blood glucose levels were high in T1, which
can be contributed to heat stress both at 4th and 6th week of
age. High ambient temperature induces production and release
of corticosteroids, exerts catabolic effects through muscle
wasting and reduces growth rate (Sujatha et al. 2010). Similar
results were obtained in the present study, where serum cortisol
levels were significantly (P<0.05) higher in the control compared
to the treatment groups both at 4th and 6th week of age. Serum
cholesterol levels were significantly (P<0.05) reduced in
antistressors treated groups compared to control both 4th and
6th week of age.
ECONOMICS (Returns over feed cost): The highest profit per
bird was recorded in Stressroak liquid (Rs.18.47 / bird) followed
by AV/ESL/16 Liquid (Rs.7.20 / bird), Stresscheck (Rs.7.14/bird)
and Stressroak premix (Rs. 4.41 /bird) groups.

Concusion
Dietary supplementation of Stressroak herbal liquid, AV/ESL/16
liquid, Stressroak premix, Geoforte liquid and Stress check
containing natural vitamin C with bioflavonoids, Vit -E and
selenium ameliorated the heat stress by optimizing serum
cortisol levels and by lowering the H/L ratio in broiler.
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Performance, Carcass yield and Immune organs:Cumulative
body weight gain, feed intake and FCR of broilers were
significantly (P<0.05) influenced by addition of herbal
immunomodulators during 0-42 d of age. The highest mean
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Gurram Srinivas* and B. Swathi1
*
Assistant professor DPSc, 1Assistant Professor, VCC, PVNRTVU, College of Veterinary Science, Korutla,
Jagitial

Summary

using SPSS 20.0 version.

The aim of the present study was to investigate the
effect of dietary supplementation of probiotic, organic acid and
their combination on the performance and carcass traits of
broiler chickens with antibiotic and control. For this, 120 day-old
commercial male broiler chicks were randomly divided into four
treatment groups with six replicates of five birds each. The
experimental design consisted of; a control diet (flavomycin 650
g/ton), Probiotic (Protexin @ 500 g/ton), Commercial organic
acid (Biotronic SE @ 3 kg/ton) and combination of Probiotic +
organic acid at their respective inclusion rates. The results
indicated that Organic acid had significantly (P<0.05) higher
body weight gain followed by probiotic and probiotic + organic
acid group recorded the lowest body weight gain. No significant
(P>0.05) difference was observed on feed intake with all
treatment groups. But, feed efficiency was significantly (P<0.05)
improved in all dietary treatments. All dietary supplements did
not have significant (P>0.05) effect on various carcass traits,
blood glucose and triglycerides, except for abdominal fat
percentage and total cholesterol, which was significantly
(P<0.05) lower in all dietary treatments compared antibiotic
group.

Results

In post W.T.O regime the exports of poultry products
were affected and as such antibiotics are being taken out of
poultry and pig diets around the world and as a result the poultry
products without antibiotic residue encouraged the utilization of
suitable alternatives for antibacterial compounds. Several nonantibiotic feed additives like probiotics and organic acids have
been used as promising sources in minimizing the disease
incidence and achieving better performance in chicken.

The results indicated that supplementation of organic
acid (2089 g) and probiotic (2014 g) alone yielded significantly
(P<0.05) higher body weight gain at 42 days of age compared to
control and however, combination of organic acid with probiotic
recorded the lowest mean weight gain which was statistically
comparable to control. The results indicated that, there were no
significant (P>0.05) differences in overall feed intake among all
dietary treatments at 42 d of age. Supplementation of all dietary
groups significantly (P<0.05) improved FCR compared to
control at 42 d of age. Improvement in feed efficiency might be
obtained by several factors like alteration in intestinal pH,
suppression of growth of intestinal pathogens, enhancement of
growth of non pathogenic bacteria and improvement of nutrient
digestibility. All dietary groups did not shown any significant
(P>0.05) influence on carcass traits like dressing yield,
Eviscerated yield, Ready to Cook yield and giblet yield (liver, heart
and gizzard). However, abdominal fat percentage was
significantly (P<0.05) reduced in the all test groups compared to
control at 42 d of age. This result is in agreement with the results
of Rout et al. (2016). All dietary supplements did not have
significant (P>0.05) effect on various serum parameters like
blood glucose and triglycerides, except for total cholesterol,
which was significantly (P<0.05) lower in all dietary treatments
(53.62 mg/dL to 73.63 mg/dL) compared to control (82.80
mg/dL). The finding of our study and previous studies indicated
that feeding of probiotic and organic acid has a cholesterol
depressing effect in broiler chicken. Besides, it is reported that
some of the microorganisms present in the probiotic preparation
could utilize the cholesterol present in the gastro intestinal tract
for their own metabolism, thus, reduce to absorption the
amount cholesterol.

Methodology

Conclusion

Day-old commercial (Ven cobb) male broiler chicks
(120) were distributed randomly in to four dietary treatments of
six replicates with five chicks in each replicate. The experimental
design consisted of; a control diet (flavomycin 650 g/ton),
Probiotic (Protexin @ 500 g/ton), Commercial Organic acid
(Biotronic SE @ 3 kg/ton), and combination of Probiotic +
Acidifier at their respective inclusion rates. Individual body
weights were recorded and body weight gain was calculated as
mean of each replicate. The feed intake and feed conversion
ratio (FCR) was calculated from 0-6 weeks of age at weekly
intervals. At 42 d of age, one bird from each replicate was
selected and slaughtered to study the various carcass
parameters. On 42 day of experimental period, 3 ml of blood
was collected from wing vein from one bird of each replicate.
Serum samples were separated from the blood and were used
for the estimation of serum parameters by using standard
diagnostic kits of Erba Pvt. Ltd. The statistical analysis was done

From the present study, it can be concluded that
supplementation of organic acid and probiotic and their
combination significantly (P<0.05) improved the weight gain,
feed efficiency and reduced the abdominal fat & serum
cholesterol compared to control. Organic acid and probiotic can
be used as alternatives to antibiotic for improving efficiency of
production in broiler chicken.

Keywords: Probiotic, Organic acid, carcass, broiler chicken
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EFFECT OF SUPPLEMENTATION CERTAIN HEAT STRESS ALLEVIATING AGENTS ON
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Summary
Three-hundred-day old broiler straight run chicks of
'Vencobb 400' strain were equally and randomly distributed into
five treatment groups which subdivided three four replicates
containing 20 chicks in each. The dietary treatment groups were
the control diet (BIS, 2007, A), Basal diet + Vitamin C @ 250 mg/
kg diet (B), Basal diet + Chromium picolinate @ 2.5 mg/kg diet
(C), Basal diet + Magnesium sulphate @ 2.5 g/kg diet (D) Basal
diet + Vitamin C @ 250 mg/ kg diet + Chromium picolinate @
2.5 mg/kg diet + Magnesium sulphate @ 2.5 g/kg diet (E). The
birds fed heat alleviating agents had shown significantly higher
body weights and weight gain than control. Among the treated
groups combination of vit. C, chrominium picolinate and
magnesium sulfate and Chromium picolinate alone fed group
showed higher body weight. Feed intake and feed efficiency were
found to be improved in broilers fed different nutritional agents
in combination or alone. Economically, chromium picolinate
supplemented groups have given better performance.
Keywords: Broiler, Heat stress, Performance

Background

The modern poultry genotypes produce more body
heat, due to their greater metabolic activity (Deeb and Cahaner,
2002). In a recent study by Sohail et al. (2012) broilers were
subjected to chronic heat stress which had significantly reduced
feed intake (16.4%), lower body weight (32.6%), and poor feed
conversion ratio (+25.6%) at 42 days of age. A Vitamin C plays a
major role in the biosynthesis of corticosterone, a primary
glucocorticoid hormone involved in gluconeogenesis to enhance
energy supply during stress. However, under critically high
ambient temperatures, the production of Vitamin C in broilers is
inadequate for optimum performance. The primary role of
chromium in metabolism is in enhancing glucose uptake by living
tissues Chromium supplementation reduces the negative effects
of environmental stress. Supplemental chromium and vitamin C
significantly alleviated the cold stress suggesting that additional
vitamin C and chromium supplementation into diets may be
necessary under stress conditions. Recently the beneficial
effects of magnesium sulphate in alleviating heat stress have
been highlighted in the literature. Keeping above facts in view,
the present study have been planned to evaluate the effects of
certain heat stress alleviating agents viz. Vitamin C, Chromium
picolinate and Magnesium sulphate either alone or in
combination on performance of broilers.

five treatment groups which subdivided three four replicates
containing 20 chicks in each, reared on deep litter system in pens
up to 6 weeks of age. The diets were formulated as per BIS,
2007. The dietary treatment groups were the control diet
Control - Basal diet (A), Basal diet + Vitamin C @ 250 mg/ kg diet
(B), Basal diet + Chromium picolinate @ 2.5 mg/kg diet (C),
Basal diet + Magnesium sulphate @ 2.5 g/kg diet (D) Basal diet
+ Vitamin C @ 250 mg/ kg diet + Chromium picolinate @ 2.5
mg/kg diet + Magnesium sulphate @ 2.5 g/kg diet (E). All the
growth performance related parameters were assessed.

Results
The birds fed all the heat alleviating agents had shown
significantly higher body weights and weight gain than control.
Among the treated groups combination of vit C, chrominium
picolinate and magnesium sulfate i.e. E group and Chromium
picolinate had shown higher body weight. Feed intake and feed
efficiency were found to be improved in broilers fed heat
alleviating nutritional agents in combination or alone. The overall
mortality during whole experimental period up to 6th week of
age was lower in treatment groups compared to control.
Differences in dressing percentage, eviscerated yield and cut of
parts of broilers in all the treatment groups were found to be
similar. Economically, Chromium picolinate and combination of
CrPic, Vit.c and MgSO4 groups have given higher profit as
compared to other experimental and control groups.

Conclusion
Supplementation of chromium picolinate alone or in
combination with other heat stress alleviating agents had shown
significantly higher body weight, weight gain and improved feed
efficiency. Moreover, the chromium picolinate supplemented
groups have given economically better performance.
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Methodology
Three-hundred-day old broiler Straight run chicks of
'Vencobb 400' strain were equally and randomly distributed into
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STUDIES ON SERUM BIOCHEMICAL AND IMMUNE RESPONSE PARAMETERS
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Summary
Three hundred day old broiler Straight run chicks of
'Vencobb 400' strain were equally and randomly distributed into
five treatment groups. The dietary treatment groups were the
control diet (BIS, 2007, A), Basal diet + Vitamin C @ 250 mg/ kg
diet (B), Basal diet + Chromium picolinate @ 2.5 mg/kg diet (C),
Basal diet + Magnesium sulphate @ 2.5 g/kg diet (D) Basal diet
+ Vitamin C @ 250 mg/ kg diet + Chromium picolinate @ 2.5
mg/kg diet + Magnesium sulphate @ 2.5 g/kg diet (E). The lower
Heterophil Lymphocyte ratio for 21 and 42 day was observed in
combination of nutritional agents, chromium picolinate and vit.
C than control group. The serum total protein, serum albumin
and ALP were significantly increased; however, cholesterol and
glucose significantly decreased in diet supplemented with
chromium picolinate and combination of nutritional agents fed
birds. Improved antibody titer against IBD and RD was observed
in Chromium picolinate, Vit. C and combination of nutritional
agents fed birds.
Keywords: Broiler, heat stress, heamato-biochemical, immune
response

Background
High ambient temperature is of great concern in all
types of poultry operations. Feed intake, body weight,
hatchability, mortality, carcass characteristics, and other
important traits governing the prosperity of the industry are
adversely affected by severe heat stress (Sahin et al., 2002).
Heat loss in poultry is limited due to feathering and the absence
of sweat glands. When the temperature and RH exceed the
comfort level of a bird, it loses the ability to efficiently dissipate
heat. This leads to physiological changes that are accompanied
by a change in hormonal status and a reduction in FI to reduce
metabolic heat production. Heat stress have significant effect on
serum biochemical and electrolyte parameters of broiler
chickens, which assist preliminary evaluation of the damage
degree of corresponding organs (Haung et al, 2017). Keeping
above facts in view, the present study was planned to evaluate
the effects of certain heat stress alleviating agents viz. Vitamin C,
Chromium picolinate and Magnesium sulphate either alone or in
combination on heamatobiochemical and immune response in
broilers

Methodology
Three hundred day old broiler Straight run chicks of
'Vencobb 400'strain were equally and randomly distributed into
five treatment groups which subdivided three four replicates
containing 20 chicks in each, reared on deep litter system in pens
up to 6 weeks of age. The diets were formulated as per BIS,

2007. The dietary treatment groups were the control diet
Control - Basal diet (A), Basal diet + Vitamin C @ 250 mg/ kg
diet (B), Basal diet + Chromium picolinate @ 2.5 mg/kg diet (C),
Basal diet + Magnesium sulphate @ 2.5 g/kg diet (D) Basal diet
+ Vitamin C @ 250 mg/ kg diet + Chromium picolinate @ 2.5
mg/kg diet + Magnesium sulphate @ 2.5 g/kg diet (E).The
analysis of serum protein was carried out by using biochemical
kits manufactured by Span Diagnostics Ltd., G.I.D.C. Surat, India
with the help of Falcon - 260 Biochemistry Auto-analyser viz.
Total protein = Biuret end point method Albumin - BCG end
point method. Globulin Calculated by difference (Total protein Albumin). The Haemagglutination Inhibition (HI) test to detect
the antibody titter against New Castle Disease and Infectious
Bursal Disease followed by Beta procedure (Allan et al., 1978).
The heterophil lymphocyte ratio obtained by using standard
avian guidelines (Dein, 1986).

Results
The minimum Heterophil Lymphocyte ratio for 21 and
42 day was observed in combination of nutritional agents,
chromium picolinate and vit. C than control group. The serum
total protein, serum albumin and ALP were significantly
increased; however, cholesterol and glucose significantly
decreased in diet supplemented with chromium picolinate and
combination of nutritional agents fed birds. Improved antibody
titer against IBD and RD was observed in Chromium picolinate,
Vit. C and combination of nutritional agents fed birds. Higher IBD
antibody titter was found in chromium picolinate alone and in
combination group. Significantly higher RD titters was observed
in combination group. Significant increase in heterophil
lymphocyte ratio in heat stressed birds, however, significantly
lower values in heat stress alleviating agents supplemented
birds.

Conclusion
The dietary supplementation of heat stress alleviating
agents like vitamin C, Chromium picolinate and Magnesium
sulphate either alone or in combination proved beneficial to
ameliorate the heat stress based as evidenced from the
haemobiochemical parameters and also found helpful in
boosting immune response in broilers.
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Summary
Residual galactomannan (guar gum) content in
toasted guar meal (TGM) was estimated by galactomannan
assay procedure (Megazyme International Ireland Ltd) and it
was 56.7g/kg. Dietary inclusion of TGM at graded levels (0, 6, 9,
12, 15 and 18%) in broiler rations did not affect the footpad index
against PHA-P mitogen at 42nd day of age. However, HI titers
against ND virus decreased (P<0.05) at 15 and 18% level. The
concentration of serum glucose, total protein and triglycerides
remains unaffected (P>0.05), whereas cholesterol
concentration increased (P< 0.05) in birds fed TGM diets.

Conclusion

Background

Poultry Health and Welfare

micro haemagglutination inhibition (HI) test and the titers were
expressed as log 2 values. Antibody production decreased as the
dietary inclusion level of TGM increased. However, a better
immune response in our study at lower inclusion levels of TGM
might be due to pre-biotic effect of galactomannans present in
TGM. Blood serum analysis revealed that feeding graded levels
of TGM based diets to broilers had insignificant effect (P>0.05)
on the concentrations of serum glucose, total protein and
triglycerides, while concentration of total cholesterol in blood
serum increased (P<0.05) in broilers fed on TGM based diets
compared to the birds fed CD.

TGM sample was obtained from M/S Maha feeds,
New Delhi for broiler feeding experiments. Guar meal is a protein
rich by-product obtained from guar gum (GG) industry. However,
presence of residual GG and trypsin inhibitors limits its utilization
in broilers. So, hypothesis was tested by including TGM at graded
levels (0, 6, 9, 12, 15 and 18%) in broiler diets. Apart from
performance and nutrient retention, also measured the immune
and serum parameters of broilers to assess TGM feeding on
immuno competence and serum bio-chemical changes.

Methodology
Galactomannans are quantitatively hydrolysed to Dgalactose and manno-oligosaccharides by a mixture of amannanase and b-galactosidase (McCleary and Matheson,
1983). The released D-galactose is then quantitatively
determined using a mixture of a-galactose dehydrogenase. The
objective of the biological trial was to explore the replacement
value of TGM for soybean meal (SBM) in commercial broiler
diets. TGM based diets will be fed to commercial broilers (06wk) reared under battery brooders using completely
randomized design. Dietary treatment consists of five graded
levels (6%, 9%, 12%, 15% and 18%) of TGM and one SBM based
control diets to study the performance, immune response and
serum parameters in broilers.

Based on the experimental results it was concluded
that inclusion of TGM at higher level, the immune competence of
the birds was compromised due to higher intake of
galactomannan through TGM feeding and increased the serum
total cholesterol concentration in broilers fed TGM diets.
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Result
The estimated galactomannan content in TGM sample
was 56.7g/kg. Cell mediated immune (CMI) response in broilers,
evaluated in terms of cutaneous basophilic hypersensitivity
(CBH) to phytohaemagglutinin type P (PHA-P). The percent
increase in footpad thickness in response to PHA-P mitogen
injection was not altered (P>0.05) in broilers received control
and TGM test diets. However, it was noticed that broilers fed 15
and 18 per cent TGM diets had relatively lower measured
thickness of the foot pad index. Humoral immune response was
assessed by antibodies specific for Newcastle disease virus by
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Summary
Birds subjected to feed restriction for short period
show improvement of feed efficiency as the birds reach a weight
equal to those fed ad libs during their rearing period. The
improvement in feed efficiency perceived in feed restricted
chicken has been attributed to reduce overall maintenance
requirements caused by a tangent decrease in basal metabolic
rate.

Background

fed group (T1). Weight of spleen was significantly (P≤0.05)
higher in control group (T1) and least in treatment group (T5) in
which feed was withdrawn daily for 10 hours from 0-42 days. No
significant difference was found between treatment groups (T2,
T3, and T4) when compared to control. Weight of immune organs
was highest in ad libitum fed group compared to treatment
groups subjected to daily feed withdrawal for 10 hours and with
increase in duration of feed withdrawal there was decrease in
weight of immune organs.

Conclusion

Feed restriction is a method of feeding wherein time,
duration and amount of feed is limited which has an impact on
whether a bird is capable of achieving the same body weight as
unrestricted birds. In general feed restriction includes
quantitative and qualitative restriction. Quantitative restriction is
limiting the amount of daily feed given to animals whereas
qualitative restriction is related to nutrient dilution in the diet.
Feed restriction however has deleterious effects associated with
the stress induction. The present study was thus focussed to see
the effect of feed withdrawal on status of immune organs in
broiler chicken.

Methodology


Feed withdrawal did not exert any adverse effect on
immune organs (bursa, thymus and spleen) which means an
adaptive response of the body during refeeding period but as the
duration of feed withdrawal increased, there was a decrease in
weight of immune organs.
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160 day old commercial broiler chicken were reared in
cages up to 42 days of age to evaluate the influence of daily feed
withdrawal on weight of immune organs (bursa, thymus and
spleen) during different periods. The chicks were individually
weighed and distributed randomly into 5 groups of 4 replicated
with 8 chicks each in each trial. The treatment groups were T1 Feed was fed ad lib throughout the experimental period, T2 -Feed
was withdrawn daily for 10 hours during Pre-starter phase (010days), T3-Feed was withdrawn daily for 10 hours during Starter
phase (11-25days), T4-Feed was withdrawn daily for 10 hours
during Finisher phase (26-42days) and T5-Feed was withdrawn
daily for 10 hours during entire phase (0-42 days). At the end of
feeding trial, two birds per replicate were selected and lymphoid
organs (bursa, thymus and spleen) were collected and weights
recorded.

Results

Significantly (P≤0.05) lowest weight of bursa was
observed in birds which were subjected to daily feed withdrawal
for 10 hours from 0-42 days (T5) and significantly (P≤0.05)
highest weight of bursa was observed in the group of birds which
were fed ad libitum (T1). Weight of thymus was significantly
(P≤0.05) highest in control group and least in feed restricted
group (T4) in which feed was withdrawn daily for 10 hours from
26-42 days. No significant difference was found between
treatment group (T2, T3 and T5) when compared with ad libitum
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EFFECT OF EMULSIFIER ON PERFORMANCE OF BROILER CHICKEN FED WITH
LOW ENEGRY DIET
V.D. Lonkar*, A.S. Kadam, A.S. Ranade, P. Mahadik, S.S. Nadgauda, A.G. Daware, G.D. Yenge
KNP College of Veterinary Science, Shirwal Dist. Satara and Venkys AHP Division, Venkateshwara
Hatcheries Pvt. Ltd., Pune.

Summary
One hundred and forty-four Vencobb-400 broiler
chicks were divided into A, B, C and D groups with three
replicates of twelve chicks each for six weeks period. Group A
was control fed basal diet, B (Basal diet+ emulsifier @150
g/ton), C (Basal diet minus 50 Kcal ME + emulsifier @150 g/ ton)
and D (Basal diet minus 100 Kcal ME + emulsifier @150 g/ton).
Broiler chicken fed on a low energy diet containing emulsifier
resulted in performance comparable to energy rich diet
formulation. Broiler diet formulated with 50 Kcal/Kg low energy
with addition of emulsifier found to be more economical.

Poultry Health and Welfare

Background
Dietary emulsifier has proved to be a tool to improve
utilization of fats in birds. Dietary addition of an emulsifier
stimulates the formation of emulsion droplets which favors fat
digestibility. Fats and oils are important energy sources in feed
formulation and improving the energy efficiency of these raw
materials is of high interest from an economical point of view.
Nutritional emulsifiers can be used to improve fat digestibility
and thus improve the energy efficiency. The experiment was
designed to study the effect of emulsifier on broiler performance
fed with low energy diet.

The statistical analysis of the data on live body weight,
weight gain, feed intake and feed conversion ration found to be
non-significant among all groups A, B, C and D. The cost of
production of broilers per kg was found to be less in group C than
all other groups. Group C recorded higher net profit per kg body
weight than all other groups. Among group C and D, the group C
found to better than group D. This improvement in feed
conversion ratio of group C indicated the nutritional emulsifier
compensated for an energy reduction (50 Kcal/Kg) in broiler diet
without affecting growth parameters. The addition of the
emulsifier was able to compensate the energy reduction and
recovered the feed conversion back to the level of the normal
control.

Conclusions
Broiler chicken fed on a low energy diet containing
emulsifier results in performance comparable to energy rich diet
formulation. Emulsifier with 50 Kcal /kg low energy diet found to
be better than 100 Kcal /Kg low energy diet in terms of overall
feed intake and feed conversion ratio. The addition of emulsifier
in the broiler diet formulated with50 Kcal/Kg low energy level
found to be more economical.

Methodology

One hundred and forty four straight run commercial
day-old Vencobb-400 broiler strain chicks belonging to single
hatch were weighed and randomly allotted into four treatment
groups viz., A, B, C and D with three replicates of twelve chicks
each. The group A was the control fed basal diet, group B (Basal
diet+ emulsifier @150 g per ton), group C (Basal diet minus 50
Kcal ME + emulsifier @150 g per ton) and group D (Basal diet
minus 100 Kcal ME + emulsifier @150 g per ton). A compound
emulsifier ‘Emulso-V’ of high and low HLB value which contains
Glycerol monostearate (HLB value =3.8), Sucrose fatty acid
esters (HLB value =13) and Sorbitan fatty acid esters (HLB value
=4.7-5.0) was used in the study. The diets used were corn-soy
based with inclusion of rice bran oil in these groups. The broiler
pre-starter, starter and finisher diets were fed ad libitum to the
birds from 0-10, 11-21 and 22-42 days of age. The performance
parameters like body weight, weight gain, feed intake and feed
conversion ration were recorded at weekly interval. The cost of
production was calculated at the end of the experiment.

Results
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EFFECT OF IN OVO INJECTION OF SILVER NANOPARTICLES ON THE
HATCHABILITY AND POST-HATCH PERFORMANCE OF BROILER CHICKENS
Akshat Goel, Subrat Kumar Bhanja, Nibedita Nayak Manish Mehra, Karuppasamy K and Samir
Majumdar
ICAR-Central Avian Research Institute, Izatnagar, India-243122

Summary
Effect of administration of increasing concentration of
silver nanoparticles (AgNano) supplementation (AgNano 0,
12.5, 25 and 50 µg/egg) during early embryogenesis (7th
embryonic day) in broilers was examined for post hatch growth
performance, immunity and blood bio-chemicals. Egg weight,
chick weight and ratio were similar in all the treatment groups,
however, the hatchability decreased with increasing AgNano
concentration. Average daily gain was increased in all the
AgNano supplemented chicks with highest gain in 50 µg/egg
treatment. The bursa and spleen weight were increased in in ovo
>12.5 µg/egg and 12.5 and 50 µg/egg fed groups, respectively.
Cellular immune response to phytohaemagglutinin-P was
increased in 25 and 50 µg/egg AgNano while response to sheep
RBC was increased (p<0.05) only in 50 µg/egg AgNano. Serum
cholesterol was decreased in 12.5 µg/egg AgNano group.

Background
Nanotechnology is the immerging field of science that
deals with nano-size range (1-100 nm) with a large surface area
and more atoms exposed on the surface of the nanoparticles.
Silver has been used since time for the treatment of burns,
wounds and bacterial infections due to its effective biocidal
activity against a broad spectrum of Gram negative as well as
Gram positive bacteria. Moreover, due to its octahedral
structure, silver acts as a carrier of available oxygen and it is
speculated that NPs may be a potent modifier of metabolism.

Methodology
The colloidal AgNano solution aXonnite with average
particle size 3.5 nm (100 mg per litter, 99.9999% purity) was
obtained from Nano-Tech Poland Ltd. A total of 240 broiler eggs
were collected weighed, marked and distributed into four groups
of 60 eggs each. The treatments were in ovo administration of
AgNano with 0, 12.5, 25 and 50 µg/egg. The total volume of 500
µl AgNano was administered at the broad end in each egg on 7th
day of incubation using 26 gauge 13 mm needles. Per cent
hatchability was calculated on fertile egg set basis. Day old chick
weight, biweekly body weight, feed intake were recorded for
determination of average daily gain (ADG), average daily feed
intake (ADFI) and FCR. In vivo cellular immune (foot web index to
phytohaemagglutinin from Phaseolus vulgaris (PHA-P) injection)
and humoral (antibody against SRBC) response was assessed in
ten 21-day-old chicks. The weight of the bursa, thymus, spleen,
gizzard, intestine, liver and pancreas were recorded at 42nd day
post-hatch and expressed as mg.bwt-1. All the data were
subjected to statistical analysis for ANOVA using standard
procedure.

AgNano supplemented eggs throughout the experiment. Silver
nanoparticles (AgNano) are known to acts as a carrier of available
oxygen (O2) and with high surface reactivity may increase O2
consumption, enhance fat uptake (FU), and thus stimulates
growth in chickens (Pineda et al., 2012). The ADFI and FCR were
not affected by in ovo AgNano supplementation during
incubation.At 42nd d of age, the relative lymphoid organ weights
of the bursa and spleen was higher (p<0.05) in in ovo fed nanoparticle groups than the control group. Similarly, the cellular
immune response to PHA-P was increased (p<0.05) in 25 and
50 µg/egg, while humoral immune response to SRBC was
increased (p<0.05) only in 50 µg/egg AgNano supplemented
group in comparison to control. Bhanja et al., (2015) suggested
that silver nanoparticle modulates the humoral immunity by
involving Th2 cytokines. Increase in the immune response could
be due to the fact that, silver nanoparticle enhances the
susceptibility of macrophages to inflammatory stimulation after
releasing pro-inflammatory cytokines (Castillo et al., 2008). In
addition, the antibacterial effectiveness of silver and its
compounds is known to be directly proportional to the amount
of biologically active Ag+ ions released. No significant effect was
seen on the concentrations of glucose and total protein at 21 d
of age, but the concentration of serum cholesterol was
significantly decreased (p<0.05) in 12.5 µg AgNano
supplemented group in comparison to control.

Conclusion
The results of the present study suggest that the in ovo
injection of 25 and 50 µg/egg AgNano during 7th day of
embryogenesis is beneficial for improving post-hatch growth
and immune-competence of the broilers.
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Result
In ovo injection of silver nanoparticles had no adverse
effect on hatching parameters i.e, hatch weight, and egg weight
to chick weight ratio. The hatchability decreased with increasing
concentration of AgNano. Highest ADG was found in 50 µg
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EFFECT OF POLY HERBAL PREPARATION (AMINO ACID SUPPLEMENT AV/CAP/18)
ON BROILER GROWTH AND PERFORMANCE
Naga Raja Kumari K*, Srinivas Kumar D, Naga Mallika E, Anurag Borthakur
Sri Venkateswara Veterinary Universtiy

Proper nutrition is crucial thing to optimize growth rate
and performance in poultry as well as to decrease the adverse
effects on the environment (Zeng et al. 2015). Methionine and
lysine are the limiting amino acids in the corn soy based broiler
diets (Baker 1997). Many synthetic amino acids are available in
market, but safety of such practice of using synthetic amino
acids has been questioned. Hence a study was conducted to
evaluate the efficacy of AV/CAP/18 (Herbal amino acid source)
with synthetic amino acid supplementation in broiler diets.

treatments (Table). Body weight gains were significantly
(p<0.05) higher in treatment groups and highest values were
observed in birds fed with diet supplemented with DLMethionine at 1.25kg/T and AV/CAP/18 at 2kg/T (T2). Better FCR
(p<0.05) was observed in treatment groups than control. But no
significant variation in FCR with in the treatment groups.
Similarly, findings were observed by Kanduri et al. (2013) in
broilers by incorporation of synthetic and herbal amino acids in
diets.
Economics: profit over feed cost was significantly higher in birds
diet supplemented with DL-Methionine at 1.25kg/T and
AV/CAP/18 at 2kg/T (T2) and fed diet with supplementation of
synthetic amino acids (T4). In that also T2 group fetched
numerically higher profits.
Serum/blood parameters: serum/blood parameters were not
influenced either by incorporation of product or by combination
of amino acids. Serum biochemical parameters like total protein,
ALP, AST and LDH and blood parameters like haemoglobin, PCV,
H/L ratio and TLC were not influenced by the source of amino
acid in diet.
Slaughter parameters: slaughter parameters like carcass yield,
cooked yield and dressing percentage were significantly higher
at T2 and T4 groups. Increased carcass weights, cooked yield,
dressing percentage with incorporation of amino acids in diets
either of the source when compared to control and only
AV/CAP/18 supplemented groups.

Methodology

Conclusion

One hundred and fifty six day old (Vencob) broiler
chicks were procured and wing banded and randomly
distributed into 4 treatment groups with 3 replicates each
consisting of 13 birds. Basal diet without any synthetic/ natural
amino acids was prepared (control T1). Basal diet was
supplemented with DL-Methionine at 1.25kg/T and AV/CAP/18
at 2kg/T (T2), AV/CAP/18 at 2kg/T and with no additional
synthetic choline, lysine and Biotin(T3), Lysine@1kg/T, MHA at
2.5kg/T, Choline chloride 600g/T, Biotin 150g/T(T4). The birds
were offered adlibitum feed and water (1-38days).

The primary objective of the poultry farmers is to
maximize profit with minimum inputs, it can be concluded based
on the results of this trial that AV/CAP/18 @ 2Kg /T along with DLMethionine supplementation can be done in broiler diets instead
of only synthetic amino acids for optimum performance.

Summary

Poultry Health and Welfare

A study was conducted to evaluate the efficacy of
AV/CAP/18 and synthetic amino acid supplements on broiler
performance. Day old chicks (156) were distributed into 4
treatment groups (4X3X13). Basal diet (BD) without any amino
acids was prepared (control T1). BD was supplemented with DLMethionine at 1.25kg/T and AV/CAP/18 at 2kg/T (T2), AV/CAP/18
at 2kg/T (T3), Lysine@1kg/T, MHA at 2.5kg/T, Choline chloride
600g/T, Biotin 150g/T (T4) were prepared and fed (1-38 days).
Significantly increased BW, better FCR, more profit and higher
carcass yields were observed in T2 followed by T4 group. Basing
on the results it can be concluded that broiler diets can be
supplemented with AV/CAP/18 along with DL-Methionine
instead of synthetic amino acids for better performance.

Background

Body weights, Feed intake and feed efficiency were
measured. Blood was collected from wing vein on 38thday in
heparinized tubes for evaluation of blood biochemistry and in
vaccutinor tubes for serum analysis. Carcass weight, giblet
weight and dressing weights were recorded to calculate dressing
percentage and ready to cook percentage. Basing on the
bromark prices on that day profit over feed cost was calculated.
The experiment was conducted as per the institutional animal
ethics committee guidelines. Statistical analysis: the data
collected were subjected to one way ANOVA according to the
general linear procedure by using SPSS Inc. (2002).
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Results
Production Performance of broilers: Feed intake was increased
significantly (p<0.05) in treatment groups when compared to
control, but there is no significant variation in with in the
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EFFECT OF SUPPLEMENTATION OF CALCIUM PROPIONATE AND SODIUM
BUTYRATE AS AN ALTERNATIVE TO ANTIBIOTIC GROWTH PROMOTERS ON THE
PRODUCTION PERFORMANCE OF COMMERCIAL BROILERS
S. Naveenkumar*, N. Karthikeyan1, R. Narendra Babu2, P. Veeramani3 and G. Srinivasan
Tamil Nadu Veterinary and Animal Sciences University, Chennai - 600 051

Summary
A biological trial of six wks duration was conducted to
evaluate the effectiveness of replacing in-fed antibiotic growth
promoters (AGPs) such as lincomycin and bacitracin methylene
disalicylate with calcium propionate and sodium butyrate on the
production performance of commercial broilers. The results
showed that there was no significant difference in body weight
gain, cumulative feed intake, FCR and livability among the
treatment groups. However, the groups fed with calcium
propionate at higher (2000 ppm) levels had the highest body
weight gain with 6.48% more than its lower levels (1000 ppm).

Background
The European Union imposed a complete ban on the
use of AGPs in animal feed as it induces resistance to the
bacterial populations. Among the various alternatives organic
acids (OAs) could be the best alternative for securing the supply
of safe food. Acidification increases gastric proteolysis, protein
and amino acid digestibility and utilization of minerals and thus
improving the performance of birds (Haque et al. 2009). In the
un-dissociated state, organic acids penetrate the semipermeable membrane of bacterial cell wall, enter the cytoplasm
and decrease the internal pH of bacteria, preventing active
transport and interfering with signal transduction (Ricke 2003).

Methodology
An experiment was conducted with 240 number of
day-old commercial broiler chicks which were equally divided
into eight treatments with three replicates (10 chicks per
replicate). Treatment diets were un-supplemented control (C),
diet supplemented with lincomycin HCl (T1; 4.4 ppm), bacitracin
methylene disalicylate (T2; BMD 50 ppm), each two levels (ppm)
of calcium propionate (CP; T3, T4; 1000, 2000) and coated
sodium butyrate (SB; T5, T6; 500, 1000) either alone or in
combination (CP+SB; T7; 1000+500). The experimental period
divided into three phases, namely pre-starter (0-14 d), starter
(15-28 d) and finisher (29-42 d). The respective commercial
broiler diet (mash) was prepared as per COBB 400 specification
and fed ad libitum up to six weeks of age from day one. The birds
were provided with 450 and 929 cm2 floor spaces per bird in
cages during brooding (0-14 d) and growing periods (15-42 d),
respectively. Drinking water was made available through nipples.
Weekly live body weight, feed consumption and mortality were
recorded at the end of every week before feeding. From this,
weekly body weight gain, feed efficiency and livability were
calculated.

Result

The results revealed that supplementation of either
AGPs or OAs would not influence the body weight and weight
gain significantly (P>0.05). However, the group supplemented
with calcium propionate at higher level (T4; 2000) had the

highest body weight gain which was 6.48% more than the
respective treatment group supplemented at lower levels (T3;
CP; 1000). The cumulative body weight gain among the groups
ranged from the lowest 1865 g in T3 (CP 1000) to the highest
1989 g/ bird in T4 (CP 2000) during the entire experimental
period of six weeks. Dose dependent response was noticed in
the body weight gain in the groups supplemented with any of the
OAs either alone or in combination. It was observed that higher
the concentration of organic acids, either calcium propionate
(2000 ppm) or coated sodium butyrate (1000 ppm) had a higher
body weight gain than their respective lower doses treatment
(T3 and T5) groups. This trend of dose dependant increase in
body weight gain is noted during the entire duration of the
experimental period. It was contemplated that the group (T7)
fed with lower doses of organic acids in combination had a better
body weight gain (1895 g) than the treatments were fed
individually (T3 and T5). The sixth week cumulative body weight
gain in those groups fed with calcium propionate 1000 ppm or
coated sodium butyrate 500 ppm alone were 1865 g and 1881
g, respectively. The cumulative feed consumption (FC) ranged
from the lowest 3305 g (BMD -50 PPM) to the highest 3557 g
(CP; 2000 ppm; T4) did not differ significantly (P>0.05) among
the dietary groups though an apparent increase in FC was
noticed on the groups supplemented with calcium propionate at
higher level (2000 ppm; T4). The mean feed efficiency (FE) was
ranged from better 1.751 (C) to poor 1.817 (T6; SB 1000)
among treatments.There was a hundred per cent livability up to
the age of five weeks. Even though mortality was occurred during
sixth week due to heat stroke, the difference was non-significant
(P>0.05). Groups supplemented with OAs at the lower
concentration had 100 per cent livability when compared to
other treatment groups. Apparently, OAs supplemented groups
had better livability (92.66 per cent) than AGPs supplemented
(88.33 per cent) and control group (76.66 per cent).

Conclusion

Salts of organic acids (OAs) such as calcium propionate
and coated sodium butyrate could be safely supplemented as an
alternative to antibiotic growth promoters (AGPs) in the
commercial broiler diet without affecting the standard
production performance such as body weight, body weight gain,
cumulative feed consumption, feed efficiency and livability.
Calcium propionate could be considered as the best choice for
achieving the overall performance.
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AN ULTRASTRUCTURE (SEM) VIEW OF GUT INTEGRITY OF BROILERS
SUPPLEMENTED WITH ANTIBIOTIC GROWTH PROMOTERS VS SYNBIOTICS
Rayala Reddy V1*, Ravinder Reddy V2, Panda A K3,ChinniPreetam V4and Baswa Reddy P5
M.V.Sc Scholar, 2Professor & Uni.Head, Department of Poultry Science, CVSc, Rajendranagar,
Hyderabad,3Principal Scientist, ICAR-CIWA, Bhubaneswar,Orissa 4Professor & Head, Department of
Poultry Science, CVSc, Korutla. 5Senior Scientist, ICAR- National Research Centre on Meat, Hyd.
1

Background

Results

Poultry is one of the world's fastest growing sources of
meat. The modern production unit can produce market ready
broiler chickens in less than six weeks. This development arose
from genetic selection, improved feeding and health
management practices involving usage of antibiotics as
therapeutic agents to treat bacterial diseases in intensive
farming systems. They may also be used as prophylactic agents
in the water of healthy birds and as growth promoters at subtherapeutic concentrations in feed. The feed cost accounts
around 70-80 percent of the total cost of broiler production.
Antibiotic feed additives as growth and health promoters
supplemented to poultry diets to stabilize the gut microflora,
improve performance and prevent some specific intestinal
diseases and for optimizing productivity (Waldroup et al., 1995;
Hashemi and Davoodi., 2011). Feed conversion ratio (FCR) is
one of the key measures of cost of broiler production. The
economic and health advantages of using antibiotics have
revolutionized intensive poultry and livestock production. The
growth promoters increase broiler's weight gain, improve feed
conversion rate and lower mortality through decreasing
microbial load in the intestinal tract, ultimately resulting in more
nutrients available for broilers. Tetracyclines such as
oxytetracycline (OTC), chlortetracycline (CTC) and doxycycline,
have played an important role in veterinary medicine and feed
additives for decades due to their broad spectrum activity and
economical advantages (Donoghue, 2003) along with
bacitracin, chlortetracycline, tylosin, avoparcin, neomycin,
virginiamycin and others used for these purposes

During the experiment weekly body weight, weekly
feed intake and FCR were recorded regularly. For the study of
histopathology and ultrastructure morphology (SEM) during
slaughtering intestine samples of 2 cm were collected from mid
portion of jejuno-ileal junction. The results indicated that the
body weight gain of broilers were increased significantly
(P<0.05) in the dietary groups on supplementation of OTC, CTC
or synbiotics. Supplementation of AGPs or synbiotics did not
have any significant (P>0.05) influence on cumulative feed
consumption and feed conversion ratio of broilers during prestarter and finisher phases and during overall period (0-42 d).
There was a significant (P<0.05) influence observed in the length
of intestinal villi on supplementation with AGPs and synbiotics in
broilers up to 42 d. The higher villi length was found in CTC 200
mg/kg followed by OTC 100 mg/kg diet groups. No significant
pathological findings observed in the intestinal villi of various
dietary treatments.

Conclusion
It can be concluded that supplementation of AGPs@200 mg/kg
diet improved the performance of broilers and can be practiced
in broiler production following withdrawal periods about 5-7
days and synbiotics can also be used as alternative to the AGPs in
the broiler production.

Methodology
A study was carried out to investigate the effect of
dietary supplementation of antibiotic growth promoters (AGPs)
(Oxytetracycline OTC and Chlortetracycline CTC) and synbiotics
on the performance and gut integrity of broilers. A total of 400
day old commercial male broiler chicks were randomly divided
into 10 treatment groups with 8 replications of 5 birds each
(10x8x5) and reared up to 42 d of age. The broilers were fed corn
soya based broiler pre-starter (0-14 d), starter (15-28 d) and
finisher (29-42 d) diets. The control diet (T1) was prepared with
corn-soya diets without antibiotics, for remaining treatment
groups (T2- T10) diets were formulated by corn-soya diets with
different levels of antibiotics, OTC@ (100 mg/kg (T2,T3), OTC@
200 mg/kg (T4,T5), CTC @ 100 mg/kg (T6,T7), CTC @ 200 mg/kg
(T8,T9) and synbiotics @250 mg/kg (T10) for 42 days. On 36th
day, antibiotics (OTC, CTC) were withdrawn from T3, T5, T7, and
T9 dietary treatments while the other treatment diets were
continued with antibiotics till the end of experiment.
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EFFECT OF COMPETITIVE EXCLUSION CULTURE (AVIFLORA) TO PREVENT
PATHOGENIC E.COLI COLONIZATION AND GROWTH PERFORMANCE IN BROILER
CHICKEN UNDER INDUCED CHALLENGE
P.H. Murade*, M.M. Kadam, D.B. Bhaisare, A.R. Patil, N.V. Kurkure and A.P. Dhok
Nagpur Veterinary College, Nagpur, M.A.F.S.U, Nagpur, Maharashtra,

AVIFLORA (AF) acts by Competitive Exclusion (CE) to
prevent colonization by transient pathogenic bacteria and helps
the bird rapidly establish, restore or maintain a balanced and
healthy intestinal flora. These beneficial bacteria colonise the
intestine to prevent future pathogenic bacteria from becoming
established. The competitive exclusion bacteria occupying all of
the ecological niches in the guts of the birds and so denying
pathogenic bacteria space to establish themselves. Considering
the wide prevalence of the bacterial disease and its ability to
cause economic losses due to high mortality and widespread
issue of antibiotic resistance the present work was planned to
investigate the evaluation of competitive exclusion culture
(Aviflora) against pathogenic E-coli challenged commercial
broiler chicken

72 hour of hatch) group, it was found that CE supplementation to
chicks at hatchery recorded improvement in BWG (2106 g/ 1.57)
of broiler birds (P<0.001) compare to the birds challenged with
E.coli (1787 g/1.81) and reared without any supplementation.
Body weight gain was significantly higher among chicks that
received treatment of CE (Aviguard) recorded by Hofacre et al.,
(1998). The mortality was well within limit in CE supplemented
treatment as compare to non supplemented group. The E.coli
challenged birds showed distinctly pronounced pathological
changes in the intestinal (jejunum) tissue, whereas, the birds
supplemented with Competitive Exclusion exhibited improved
intestinal histology. This develops the matured and increased villi
height suggesting an increased surface area for the absorption of
available nutrients which ultimately leads to better growth
performance of the birds. Abudabos (2013) reported
supplementation of Competitive Exclusion has been observed to
improve intestinal histology, such as villus height, cell area and
cell mitosis. The colony forming unit observation inference that
the use of competitive exclusion supplementation at hatchery
level at day old age is more appropriate to combat E.coli
infection among broiler chicken in infectious (E. Coli) as well non
infectious conditions. The birds received CE supplementation at
hatchery level showed significantly higher antibody titre against
NCDV in infectious (E.Coli) conditions, Moreover the birds
received the CE at hatchery showed best titre value compare to
the birds devoid of supplementation of CE. The additional cost of
Competitive Exclusion culture does not increase the cost of
production rather it will act as medium to replace use of
antibiotic growth promoter through feed or water. It indicates
that in near future Competitive Exclusion culture can be good
alternative for antibiotic for supporting the bird performance
without affecting cost of production in infectious or non
infectious conditions.

Methodology

Conclusion

The experimental commercial broiler chicks (n=240)
were randomly divided into four treatments with four replicate
containing 15 birds in each. The maize soya base mash diet was
fed to the experimental birds. The treatments were divided into A
(birds fed on maize soya basal diet), B (Birds fed on basal diet +
supplemented with AF on first day at hatchery level through beak
dipping), C (Birds fed on basal diet + supplemented with AF on
first day at hatchery level through beak dipping and challenged
with pathogenic E. coli strain (MTCC-443, Chandigarh) after 72
hrs of hatch), D (Birds fed on basal diet and challenged with
pathogenic E. coli strain after 72 hrs of hatch). The Live body
weight, feed intake and FCR were recorded on weekly basis. At
the 21st day of age, small intestine tract was removed aseptically
of sample birds for histological procedure. On 7th day of
challenge dose (after 72 hour of hatch) intestinal content
(caecum) of birds were collected aseptically for Escherichia coli
count. Humoral immune response was judged by estimating
haemagglutination inhibition titre against New castle Disease
virus on 0, 21 and 42nd day of age of birds. The data obtained in
the experiment was subjected to statistical analysis using SPSS
(17) in complete randomized block design.

The study concludes that the supplementation of the
Competitive Exclusion culture (Aviflora) at hatchery location
(dose @12.5 g/1000 chicks) recover the bird performance to
gain more profit per bird in induced challenge as well in non
infectious condition. The supplementation of the Competitive
Exclusion culture at hatchery improved the growth performance
of commercial broiler chicks in term of live body weight, FCR,
higher immune response, better villi length and overall health
status which ultimately lead to earn maximum profit per bird.

Summary
The experiment was carried out in commercial broiler
chicks to investigate the effect of competitive exclusion culture
(Aviflora) in Escherichia coli challenged birds and to monitor the
growth performance, immune response, gut health, cost of
broiler production fed with and without competitive exclusion
bacteria under challenged (E.coli) condition. The aviflora is in the
form of unique freeze-dried culture derived from healthy,
pathogen-free gut of the chicken. The study concludes that the
supplementation of the Aviflora at hatchery improved the growth
performance of commercial broiler chicks in term of live body
weight, FCR health status which ultimately lead to earn
maximum profit per bird.
Keywords: competitive exclusion; E.coli; broilers

Background

Result

Acknowledgement: The Competitive Exclusion culture (Aviflora)
was procured from Lallemand Animal Nutrition Pvt. Ltd, France
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At the end of 42 d the results of the body weight gain
and FCR indicated that the supplementation of the CE to the
chicks at hatchery level achieve higher (P<0.001) BWG (2175 g)
and best FCR (1.55) as compare to the non supplemented
control group (1895 g/ 1.61). Similarly in E.Coli challenge (after
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Summary
Seventy-five White Leghorn layers at 23 weeks of age
were randomly divided into five groups consisting of one control
diet (C) with 0.33% non-phytate P (NPP) and four low P diets
comprising of (0.24 or 0.16% NPP) with two diets (T1 & T2) of
0.24% NPP + 250 FTU/kg laboratory produced phytase and
commercial phytase and another two diets (T3 & T4) of 0.16%
NPP + 500 FTU/kg laboratory produced phytase and commercial
phytase with complete replacement of inorganic phosphorus.
The results indicated no significant differences (P > 0.05) in egg
production performance and quality of egg during the first two
months of trial. However, in next two months, a significant drop
in egg production and feed intake was observed in birds fed diets
with low phosphorus and 500 FTU/kg supplementation of
laboratory produced phytase. The non phytate phosphorus
supplementation in control feed affected only the bone ash
percentage whereas phytase has not affected any bone
parameters between the treatment groups. The current data
demonstrated that 250 FTU/kg supplementation of laboratory
produced phytase with 50% less NPP supplementation and 500
FTU/kg supplementation of commercial phytase even without
NPP in diet can maintain the egg production.

Background
Poultry diet is comprised of plant based ingredients
which contain high amount of organic phosphorus. Since poultry
lack the intestinal phytase are not capable of utilizing the plant
based organic phosphorus available in the gastrointestinal.
Phytase is shown to improves feed digestibility (Selle and
Ravindran, 2007; Lalpanmawia et al., 2014) and enables the
reduction of anti-nutritional factors. In addition, phytase lowers
the fecal excretion of phosphorus, consequently the
environmental pollution and help in reducing the amount of
inorganic phosphorus salts. Keeping the above background in
mind the current study was designed to understand the
comparative efficacy of low P diets supplemented with
laboratory produced phytase derived from fungal and
commercially available phytase on egg production of White
Leghorn hens.

Methodology
Seventy-five White Leghorn layer birds at 15 weeks of
age were procured from commercial layer farm, housed in
individual laying cages fitted with individual feeder and water
supply. The cages were illuminated with 24-h lighting. Birds were
fed standard diet till 22 weeks of age and then shifted to
experimental diet by 23 weeks of age when all the birds were in
peak egg production. Birds were randomly assigned to five
treatment groups and each treatment group had 15 replicates.
Dietary treatment groups consisted of one control diet (C) with
0.33% non-phytate phosphorus (NPP) and four low P diets
comprising of two treatment diets (T1 & T2) of 0.24% NPP + 250
FTU/kg laboratory produced phytase or commercial phytase and
another two treatment diets (T3 & T4) of 0.16% NPP + 500
FTU/kg laboratory produced phytase or commercial phytase with
complete replacement of inorganic phosphorus. All the birds
were offered ad libitum feed during the entire 17-wk
experimental period. The experimental diet contained 2,600 ME
(kcal/kg), 17% CP and 3.5% Ca in all the groups.

Egg production, egg weight and egg shell quality: Egg
productions were recorded daily on individual basis. Daily
weighed amount of feed was added and residue was recorded
every four wk interval. Egg weights of each bird were taken
weekly twice whereas the eggshell weight and the thickness
were determined individually at two weekly intervals.
Bone mineralization: At the end of feeding trial, five birds were
randomly sacrificed from each group by cervical dislocation. The
left tibial bones were collected and freed from soft tissues and
diaphysis. The width of the mid-shaft and each epiphysis
(proximal and distal width) as well as the total length of the tibia
bone, was measured with Vernier calipers.

Result
The egg production performance remained the same
(P > 0.05) during the first two months of trial from 23 to 31
weeks. There was a significant drop in egg production from
90.3% to 73.6% and feed intake during 32 to 40 weeks in birds
fed diets with low P and laboratory produced phytase at 500
FTU/kg. In the other three groups, the production performance
remained unchanged. The results of this study indicated that
laboratory produced phytase at 250 FTU/kg was able to replace
0.7% NPP supplementation whereas the commercial phytase at
500 FTU/kg was able to replace whole of inorganic P in layer diet.
Feed conversion ratio was better (P < 0.05) in the diets with low
P and laboratory produced phytase at 500 FTU/kg probably due
to lower feed intake in this group. Egg quality in terms of egg
weight, eggshell weight and shell thickness did not differ (P >
0.05) during 23 to 31 weeks and 32 to 40 weeks of laying among
the treatment groups.Dietary phytase and NPP level effected
bone ash percentage which showed significant (p<0.05)
differences in between the groups, the group with highest level
of NPP level in control and the treatment group with 500FTU/kg
commercial phytase indicated the maximum bone ash. Bone
weights, length, width, proximal and distal measurement were
not affected (p>0.05). And mineral concentration in the bone
was not affected (P>0.05) by the variation in the dietary phytase
and NPP level.

Conclusion
The current data demonstrated that 250 FTU/kg feed
supplementation of laboratory phytase is capable of maintaining
similar production and egg quality performance in layer birds
with 50% less NPP supplementation. The commercial phytase at
500F TU/kg feed supplementation can maintain the production
and egg quality even without NPP in diet.
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Summary
The present study was conducted to study the effect
of dietary supplementation of guar meal with b-mannanase on
performance of broilers. Results at the end of 6th week revealed
significantly (P<0.05) higher live weight significant differences
(P<0.05) observed for weekly gain in weight, weekly feed
consumption and weekly feed conversion ratio when the diet
was supplemented with b-mannanase enzyme up to 5 percent
level of incorporation of guar meal (GM). There were no
significant differences with the litter moisture. However, profit
per bird was more in the control group supplemented with bmannanase enzyme @ 5 g /100 kg of feed followed by GM
supplemented @ 5 % with b- mannanase enzyme @ 5 g /100 kg
of feed.

Background
Due to shortages and cost consideration of Soybeal
meal, it is inevitable that more consideration is given to
alternative protein supplements to be utilized in poultry feeds.
Cluster bean (Cyamopsis tetragonoloba) commonly known as
guar is derived from Sanskrit word “GAU AAHAR” meaning cow
fodder is also known by many other names such Khutti, Davari
etc. India leads the list of the major guar producing countries of
the world contributing to around 80% in world's total production
of around 7.5 lacs to 10 lacs tons, Tyagi et al. (2011). The major
antinutritinal l factors in GM is galactomannan gum. The
galactomannan gum can be efficiently neutralized with the help
of supplementation of b-mannanase enzyme.The present study
was conducted in day old broiler birds to evaluate the effect of
dietary supplementation of guar meal with b-mannanase on
performance of broilers.

Methodology
Three hundred twenty one-day old broiler chicks were
randomly allotted to eight dietary treatments for a period of 42
days with two replicates of twenty birds in each replicate. The
dietary treatments were a maize soybean based standard control
diet, Standard control diet supplemented with 5 g b-mannanase
enzyme/100 kg of feed, Toasted GM incorporated @ 5%
replacing the soybean meal without supplementation of bmannanase, Toasted GM incorporated @ 5% replacing the
soybean meal with supplementation of b-mannanase @ 5 g bmannanase, Toasted GM incorporated @ 10 % replacing the
soybean meal without supplementation of b-mannanase
enzyme, Toasted GM incorporated @ 10% replacing the
soybean meal with supplementation of b-mannanase @ 10 g,
Toasted GM incorporated @ 15% replacing the soybean meal
without supplementation of b-mannanase enzyme, Toasted GM
incorporated @ 15% replacing the soybean meal with
supplementation of b-mannanase enzyme @ 15 g. The
experimental diets were made iso-caloric and iso-nitrogenous.
The data pertaining to live weights, body weight gain, FCR, litter
moisture, mortality was recorded on weekly basis. The

economics of the broiler production was carried out at the end of
the experimentation considering the cost of chicks, feed,
medicine, electricity, b-mannanase enzyme and miscellaneous
costs etc.

Results
Significant improvement (P<0.01) in body weight,
feed intake, FCR was achieved in treatment group B standard
control diet supplemented with b-mannanase 5gm/100kg feed
over rest of the treatment groups. Similar trend of significant
increase in body weight gain, was observed for treatment group
D diet with toasted guar meal @ 5% replacement of soya Doc
supplemented with b-mannanase @ 5gm/100kg of feed. Rest of
the treatment groups had weekly body weight lower as
compared to the control group (A). This clearly indicates that the
growth depression properties of toasted guar meal may be
ameliorated by treating the diet with b-mannanase enzyme
capable of hydrolyzing the b -mannanans. It has been found that
supplementation of b-mannanase enzyme to toasted guar meal
based diet up to 5% replacement to soybean meal helps in
overcoming the growth depressing properties of toasted guar
meal. However, beyond 5% replacement of soya Doc with
toasted guar meal had deleterious effects on body weight. These
negative impacts on body weight may be related to intestinal
viscosity, diarrhea, and increased intestinal viscosity and
decreased digestive enzyme activity throughout the small
intestine. The net profit per bird was highest for standard control
diet supplemented with b-mannanase @ 5gm/100kg followed
by the group having 5% GM supplemented with b-mannanase @
5gm/100kg.The results in the present study are in agreement
with Rama Rao et al. (2014), Khaled et al. (2017) and Nikam et al.
(2017) also observed improved growth rate by supplementation
of b-mannanase.
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Summary

Results

An experiment was conducted to evaluate the
performance of broiler, meat quality and immune status by
supplementation of essential oils. The treatment groups A was
control, B, C, D, E and F were supplemented with essential oils
through feed @ Garlic oil 100mg /kg. Garlic oil 200mg/kg, Neem
oil 100mg/kg. Neem oil 200mg/kg and Garlic oil 100mg + Neem
oil 100mg/kg of feed, respectively. The pre-starter, starter and
finisher rations were formulated as per BIS (2007). The weekly
cumulative weight gain. feed consumption and feed conversion
ratio were significantly affected (P <0.01) by supplementation of
essential oils. significantly lower mortality was observed for
essential oils supplemented groups compared to control group.
The TBA value (mg/kg) of broiler for breast and thigh meat at 15th
day of storage revealed significant (P < 0.01) influence. The
significant differences (P < 0.01) were observed for serum titer
values at 42nd day of age. Neem essential oil @ 100mg/kg
supplemented group (D) had numerically higher antibody titer
against IBD. The net profit per bird was highest for Treatment
group D (Rs.20.00), followed by B (Rs.19.95), C (Rs.19.92), A
(Rs.19.22), E (Rs.17.64) and F (Rs.17.33). It is concluded that
supplementation of garlic @ 200 mg/kg of feed is beneficial from
the point of production parameters.

The analysis of variance for overall cumulative weight
gain revealed highly significant (P < 0.01) difference among
various treatment groups. It was revealed that the birds of
treatment group C receiving diet supplemented with 200 mg
Garlic E.O./kg recorded significantly higher cumulative gain in
weight at 6th. Cumulative feed consumption at 6th week
revealed decreasing trend for garlic and neem essential oil
supplemented treatment groups compared to control (A). The
cumulative feed conversion ratio of broilers with different EOs
revealed significant (P < 0.01) influence on feed conversion ratio
the improvement could be attributed to allicin an organosulphur
compound contained in garlic. Non-significant influence was
observed on mortality pattern in different groups. TBA value
(mg/kg) of broiler breast and thigh meat at 15th day of storage
with different essential oils revealed significant (P < 0.01)
influence on keeping quality of meat, indicating improvement in
shelf life of meat. Significant influence of garlic and neem
essential oil in combinations on antibody titer against Ranikhet
disease (RD) inferred improved immune status of broiler. Nonsignificant influence of EOs on antibody titre against Infectious
bursal disease (IBD). The supplementation of neem essential oil
@ 200 mg/kg and combination of garlic and neem oil @
100mg/kg showed decrease in profit/kg of body weight when
compared with control.

Background
The major active ingredient of Essential Oils of garlic is
allicin, S-ally cycteine. Garlic has been found to demonstrate
antimicrobial activity (Adibmoradi et al., 2006) in broiler chicks.
The effect of garlic as an EO on the growth performance of a
broiler and positive impact on gut microflora, contributing to
some extent to health maintenance (Dieumou et al., 2009). It
also has been recognized for its strong stimulating effect on the
immune system, in addition to its positive effects on digestion in
birds due to very rich aromatic essential content of garlic (Demir
et al., 2005). Neem (Azardiranchta indica) may be used
therapeutically to control respiratory problems, constipation and
also as health promoter (Agarwal, 2002). Neem also plays an
important role in strengthening the immune system of the body.
Increase in antibodies against new castle and infectious bursal
disease viruses have been observed when neem product is
incorporated in poultry feed.

Methodology
Experimental Birds and Data Collection: The experiment was
carried out on 360 day old Vencobb400 commercial straight run
broilers for a period of 42 days after arrival of chicks, distributed
randomly into six treatment groups viz, A, B, C, D, E and F with
three replicates of 20 chicks each. The cumulative weight gain,
feed consumption, FCR and mortality were recorded replicate
wise at weekly interval. The economics of broiler production was
calculated, TBA values of meat were evaluated for oxidative
rancidity and immune status was evaluated by Antibody titre
against RD and IBD.
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EFFECT OF SUPPLEMENTING MORINGA (MORINGA OLEIFERA) LEAF MEAL AND
POMEGRANATE (PUNICA GRANATUM) PEEL MEAL ON PERFORMANCE, CARCASS
ATTRIBUTES, IMMUNE AND ANTI-OXIDANT RESPONSES IN COMMERCIAL
BROILER CHICKENS

Summary
An experiment was conducted to study the benefits of
dietary supplementation of Moringa (Moringa oleifera) leaf meal
(MLM) and Pomegranate (Punica granatum) peel meal (PPM) on
performance, carcass attributes, immune and anti-oxidant
responses in broiler chicken. A total of 450 Cobb-400 broiler
male chicks raised in wire floor stainless steel battery brooders in
an open side poultry house were divided into 5 experimental
groups with 18 replicates of 5 chicks each and fed a standard
control diet (CD) and the test diets supplemented with MLM
(500 and 1000 mg/kg) or PPM (250 and 500 mg/kg). Body
weight gain, feed conversion efficiency, carcass attributes, cell
mediated immune (CMI) response were not affected (P>0.05).
The antibody titre against Newcastle disease vaccine was
significantly improved by supplementation of MLM or PPM at 42
d of age. Lipid peroxidation in PPM group was significantly lower
than those fed MLM. The activity of glutathione peroxidase
(GSHPx) was significantly improved in PPM group.

Background
Industrial poultry farming in many tropical countries
includes rearing of chicken in open sided poultry houses.
Deviations in temperature and humidity will induce stress and
compromise immune responses and reduced performance in
chicken. Dietary modulations are one of the proven approaches
to minimize the ill effects of environmental stress. Feed additives
from plant origin are gaining more acceptability in recent times
both in human health practices and livestock production.
Moringa (Moringa oleifera) leaf meal (MLM) was reported to
have an antioxidant effect (Luqman et al. 2012). Pomegranate
(Punica granatum) peel meal (PPM) has higher affinity to
scavenge hydroxyl and superoxide anion radical (Kanatt et al.
2010). Considering the potential benefits of MLM and PPM, the
present experiment was conducted to study the beneficial
effects of supplementing MLM and PPM on anti-oxidant and
immune responses, production performance and carcass
attributes in broiler chicken reared in an open sided poultry
house during natural hot and humid season in tropical
environment.

Methodology
A total of 450 Cobb-400 broiler male chicks were
randomly distributed into 90 raised wire floor battery brooder
pens (610 x 762 x 457 mm) containing 5 chicks per each in an
open side poultry house. A maize-soybean meal based standard
diet having the recommended levels of nutrients were prepared
for starter (1-21 d) and finisher (22-42 d of age). The diets were
supplemented with MLM (500 and 1000 mg/kg) and PPM (250
and 500 mg/kg) each at two different concentrations and the
standard diet without supplementing these feed additives were
fed as the control. Each of the 5 diets was allotted randomly to
18 replicates and fed ad libitum from 1 to 42 d of age. Body

weight gain (BWG) and feed intake (FI) per unit weight gain were
calculated from 1 to 21 and 42 d of age.One bird representing
the mean BW of the treatment was slaughtered by cervical
dislocation on d 43 to study dressing yield (DY), relative weights
of abdominal fat, liver and breast meat. Humoral (titres against
Newcastle disease vaccine) and cell mediated (coetaneous
basophilic hyper sensitivity to phytohaemogglutinin phosphate)
immune responses were recorded at 21 and 42 d of age.
Coetaneous delayed type hypersensitivity response elicited in
chickens by an intra dermal injection of phytohemagglutinin
phosphate was used to assess the in vivo cell mediated immune
response (CMI). Stress responses in terms of lipid peroxidation
(LP), activities of glutathione peroxidase (GSHPx, EC 1.11.1.9),
glutathione reductase (GSHRx, EC 1.6.4.2) and super oxide
dismutase (SOD, EC 1.15.1.1) were estimated. P value
considered at 5%

Results
The TPC and ARA in MLM and PPM were 377 and 516
mg GAE/g and 63 and 73%, respectively. BWG, FE, carcass
attributes and CMI response to PHA-P were not affected due to
dietary supplementation of MLM or PPM (Table 1). At both d 21
and 42 d of age, the HI titres improved significantly with
supplementation of MLM or PPM at both inclusion levels
compared to the control group except at d 21. The LP in liver of
broilers fed the herbal additives was reduced significantly
compared to those fed the CD. The activity of GSHPx was
improved (P<0.05) in PPM group compared to those fed the CD.
Activities of anti-oxidant enzymes (SOD, GSHPx, GSHRx) in
spleen were not influenced by the treatments employed in the
study. However, the degree of LP in 500 mg PPM group was
significantly lower compared to those fed the CD.

Conclusions
Based on the results, it is concluded that
supplementation of MLM (500 and 1000 mg/kg) or PPM (250
and 500 mg/kg) in diets improved humoral immune response
(against ND vaccine) at 42 d of age and reduced LP in liver in
commercial broilers. Supplementation of PPM (250 and 500
mg/kg) significantly improved the activity of GSHPx in liver of
broiler chicken without showing any negative effects on
performance and carcass attributes.
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Background
Natural herbs and herbal products including spices
have drawn a great attention from both the scientific community
and general people due to their various beneficial health effects.
Turmeric (Curcuma longa) is a perennial herb belonging to the
Zingiberaceae family has been a popular spice in Asian and
Middle East cuisines since centuries (Chattopadhyay et al.,
2004). Curcumin a major component in turmeric has potent
biological activities like antioxidant activity, anti-inflammatory,
antimicrobial, antifungal hypocholesteremic, hypolipidaemic,
immunostimulant and hepatoprotective properties. Curcumin
also tend to stimulate body metabolism, improve digestion and
thereby improve productivity of broiler chicken (Qasem et al.,
2015)

Methodology
This study was undertaken to determine the effects of
turmeric powder on the haematology of commercial broilers
chicken in a completely randomized design experiment that
lasted for 6 weeks. The birds were grouped into four treatment
diets (T0, T1, T2 and T3) with the turmeric powder added at the
level of 0.00%, 0.25%, 0.50% and 0.75%, respectively. Each
treatment had 36 number of birds replicated 3 times at 12 birds
per replicate. The chicks were maintained following uniform
managemental practices under deep litter system of rearing. At
the end of 6 weeks, for estimation of hematological parameter
like hemoglobin (Hb), Packed Cell Volume (PCV), total Red Blood
Corpuscles (RBC), total White Blood Corpuscles (WBC) and WBC
differential count, about 2ml of blood was collected from the
wing vein aseptically with anticoagulant randomly from 5 birds of
each group. Then the blood was estimated for the above
parameters using the instrument 'Automatic Haematolyzer'. The
haematological parameters comprising of haemoglobin (g/dl),
Packed Cell Volume (%), total RBC count (million/mm3), total
WBC count (thousand/mm3) and WBC differential count
(Neutrophil, Eosinophil, Monocyte and Lymphocyte) were
studied at the end of the experimental period of 42 days.

Results
All the haematological parameters were estimated
except total RBC count and lymphocyte count recorded in the
present study did not differed significantly (P>0.05) among the
different treatment groups. The mean haemoglobin values under
different treatment groups were recorded as 9.50±0.20, 9.96 ±
0.12, 9.90±0.12 and 9.66±0.25 g/dl for T0, T1, T2 and T3
groups, respectively. There was no significant (P>0.05)
difference of haemoglobin values among the different treatment
groups of broilers. The mean percentage of PCV values under
different treatment groups were recorded as 32.66 Â± 0.49,
35.44±1.02, 33.70±1.47 and 34.76±1.16 % for T0, T1, T2 and
T3 groups, respectively. There was no significant (P>0.05)

difference of percentage of PCV values among the different
treatment groups of broilers. The total RBC count of T0, T1, T2
and T3 groups were recorded as 2.46±0.02, 2.55±0.03, 2.52 ±
0.04 and 2.59±0.03 million/mm3 respectively and showed
significantly (P>0.05) higher values in T3 group as compared to
T0 group. However, there were no significant differences in value
of total RBC count between T0, T1 and T2 groups. The total
WBC count of T0, T1, T2 and T3 groups were recorded as 14.13
±0.80, 14.61±1.30, 17.41±1.49 and 17.45±0.58
thousand/mm3 respectively. There was no significant (P>0.05)
differences in total WBC count among the different treatment
groups of broilers. The mean lymphocyte values under different
treatment groups were recorded as 82.98±3.67, 91.58±3.38,
93.84±1.97 and 93.86±0.75 thousand/mm3 for T0, T1, T2 and
T3 groups, respectively. The mean lymphocytic count was
significantly (P>0.05) lower in control group as compared to
turmeric powder treated groups (T1, T2 and T3). However, there
was no significant (P>0.05) difference in the mean neutrophil,
eosinophil and monocytes count values among the different
treatment groups of broilers.
Estimation of haematological parameters of five blood
samples randomly collected from each treatment groups (T0,
T1, T2 and T3) were done at the end of the trial. Using Automatic
Haematolyzer, the blood samples were analyzed for
haematological parameters like haemoglobin, PCV, RBC count,
WBC count and WBC differential count. All the haematological
parameters except total RBC count and lymphocyte count
recorded did not differed significantly among the different
treatment groups. The total RBC count was significantly
(Pâ‰¤0.05) higher in T3 group as compared to T0 group. The
total lymphocyte count was significantly (P>0.05) lower in
control group as compared to the turmeric treated groups and it
gradually increased numerically with the increase in the turmeric
powder concentration from 0.25 to 0.75%.
It is concluded that, the inclusion of turmeric powder at the rate
of 0.75% showed improvement in the total RBC count in broiler
chicken compared to other groups. Moreover, the total
lymphocyte count in blood increased in all the three levels (0.25,
0.50 and 0.75%) of turmeric powder as compared to control
group indicating the immunomodulatory effect of turmeric
powder and thereby helps in activation of immune responses.
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FEEDING VALUE OF RICE GLUTEN MEAL FOR BROILER CHICKENS AND ITS EFFECT
ON BODY COLORATION
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S. K. Bhanja, Mukesh Singh, J. S. Tyagi, M. A. Wani and Hishey Ongmoo
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Summary
One biological experiment of 192 birds for six weeks
was undertaken with completely randomized design (CRD)
divided into six treatments with 32 birds with four replicates per
treatment. Six experimental diets as per ICAR (2013) were
prepared by incorporating four levels of RGM (0, 10, 15, 20, 25
and 30 %). Chemical analysis indicated that RGM is high in both
protein (49.94%) and gross energy (kcal/kg) 4742 on DM basis.
In vitro pepsin-pancreatin digestibility (IVPPD) of RGM was
found 81.92%. Biological trial result showed that rice gluten meal
(RGM) can be safely incorporated in broiler chickens diets up to
the inclusion level of 15% as alternate protein meal along with
improved yellowish coloration of skin and shank for economic
broiler production.

Background
Rice gluten meal (RGM) is a by-product of wet-milling
of rice obtained during starch extraction and syrup preparation.
It is relatively a new feedstuff having brownish coloured and
coarse powdery texture. Regarding the feeding value of RGM,
only one study has been done in poultry upto inclusion level
12.5% (Metwally and Farahat, 2015) and one in calves (Kumar
et.al.2016). There is no other review of literature is available
regarding feeding value of RGM. So, there is need to explore its
chemical composition and feeding value as low cost alternate
feed ingredient.

Methodology
One biological experiment of six weeks was
undertaken with completely randomized design (CRD) on broiler
chickens (CARIBRO Vishal/white variety) to investigate the
effects of rice gluten meal (RGM) feeding on the growth
performance, nutrient utilization, gut viscosity, skin/ shank
coloration and cost economics of broiler production. A total of
192 birds were taken and divided into five groups with 32 birds in
each treatment. Each replicate consists of 8 birds housed
together in battery cages and 4 replicates allocated for each
treatment. Corn-soya meal (CS) based whole mash type isocaloric and iso-nitrogenous diets to meet ICAR (2013) standard
for broiler chickens were formulated. Six experimental diets were
prepared by incorporating rice gluten meal (0, 10, 15, 20, 25 and
30 %).The diets along with all the used ingredients including RGM
were analysed for proximate, calcium, phosphorus, fibre
fractions and in vitro pepsin-pancreatin digestibility (IVPPD)
using standard procedures. Growth performance were recorded
in terms of weekly body weight (BW), body weight gain (BWG),
feed intake (FI), feed conversion ratio (FCR) and liveability of the
birds. Nutrient utilization was recorded during metabolism trial
conducted during fourth week. Cost economics were calculated
as per existing market price of used feed ingredients. Data
analysis was done by one way ANOVA using SPSS software
version 16.0.

Results
RGM analyzed and reported in this study contained
(%) Moisture 7.64,Dry matter (DM) 92.36,Crude protein (CP)
49.94, Ether extract (EE) 5.79,Crude fibre (CF) 7.43, Total ash
(TA) 3.31,Acid insoluble ash (AIA) 0.89,Nitrogen free extract
(NFE) 33.53, Calcium 0.84, Phosphorus 0.98, Neutral detergent

fibre (NDF) 43.41, Acid detergent fibre (ADF) 16.24, Acid
detergent soluble (ADS) 27.17, Acid detergent lignin (ADL) 1.54
and Gross energy (kcal/kg) 4742 on DM basis. In vitro pepsinpancreatin digestibility (IVPPD) of RGM was found
81.92%.Growth performance studies showed at the end of
experiment (sixth week) that body weight (BW), body weight
gain(BWG), feed intake (FI), feed conversion ratio (FCR) and
liveability of the broiler chickens did not differ significantly
(P>0.05) up to inclusion level of 15% RGM as compared to
control. At 20% level of rice gluten meal BW, BWG, FI and
liveability of the birds did not differ significantly (P>0.05) but
FCR was significantly (P<0.05) poor as compared to control. At
25 and 30 % level of rice gluten meal BW and BWG were
significantly (P<0.05) low; FCR and FI were significantly
(P<0.05) poor but liveability of the birds did not differ
significantly (P>0.05) as compared to control. Nutrient
utilization in terms of nitrogen retention, dry matter and energy
metabolizability (%) did not differ significantly (P>0.05) up to
inclusion level of 15%. At 20% inclusion of RGM nitrogen
retention and DMM (%) did not differ significantly (P>0.05) but
energy metabolizability (%) was significantly (P<0.05) lower and
DMM (%) was numerically lower as compared to control. At 25
and 30% inclusion level of rice gluten meal (RGM) nitrogen
retention, dry matter and energy metabolizability (%) were
significantly (P<0.05) lower as compared to control. Birds
excreta moisture content were indirect indicative of effect of
RGM on gut viscosity. Birds excreta moisture content did not
differ significantly (P>0.05) up to 20% RGM level but excreta
moisture content were significantly (P<0.05) higher at 25 and
30% RGM level. RGM at the inclusion level 15% and above
significantly (P<0.05) improved the shank and skin yellowish
coloration as measured by Roche color fan and visual
photographs which may be due to accumulation of provitamin A
(carotenoids) pigments present in RGM. Feed cost is significantly
(P<0.05) lower at the inclusion level of 15% and above RGM as
compared to control. Current price of RGM is Rs. 25 per kg while
soybean meal (SBM) is Rs.32 per kg. So, RGM based diets at
recommended level can be incorporated for economical broiler
production.

Conclusion
Rice gluten meal (RGM) chemical analysis indicated
that it is high in both crude protein (49.94%) and gross energy
(kcal/kg) 4742 on DM basis. In vitro pepsin-pancreatin
digestibility (IVPPD) of RGM was found 81.92%. Biological trial
result showed that that rice gluten meal (RGM) can be safely
incorporated in broiler chickens diets up to the inclusion level of
15% without affecting growth performance, nutrient utilization,
gut viscosity and improved yellowish coloration of skin and
shank as alternate protein meal for economic broiler production.
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ECONOMICS OF COMMERCIAL BROILERS FED WITH LACTOBACILLUS REUTERI
PIA16 ISOLATED FROM THE GASTROINTESTINAL TRACT OF ASSAM INDIGENOUS
CHICKEN
G. Gonmei1*, D. Sapcota1, J. D. Mahanta1, J. K. Talukdar1, N. Kalita1, G. K. Saikia2 and B. N. Saikia3
1
Dept. of Poultry Science, 2Dept. of Microbiology, 3Dept. of Animal Nutrition, College of Veterinary
Science, AAU, Khanapara, Guwahati, Assam

Summary

Results

The present study was aimed to isolate and identify
Lactobacillus spp. from different segments of gastro intestinal
tract of indigenous chicken of Assam to evaluate the efficacy of
the isolated Lactobacillus spp. The isolated Lactobacillus reuteri
PIA16 from G.I. tract of Assam indigenous chicken was found
with probiotic potential when fed to commercial broilers and had
positive effect on the economy.

The Broiler Performance Efficiency Index for the
groups T1, T2, T3, T4 and T5 were recorded as 83.83, 96,30,
96.89, 105.16 and 109.09, respectively. In the Lactobacillus
alone fed group, the index was increased to 14.87 (T2) and
15.58 (T3) per cent, while the Lactobacillus with prebiotic fed
groups showed the values of 25.44 (T4) and 30.13 (T5) per cent
more as compared to control counterpart. The livability in all the
groups was recorded to be cent per cent. The production cost
per broiler (Rs.) was recorded highest in the group T5 (136.86)
and lowest in T1 (127.52). The values for all the remaining
groups fell in between the range. Despite higher production cost
in the Lactobacillus fed groups, the gross profit per broiler (Rs.)
was recorded highest in T5 (31.14) followed by T4 (28.53), T3
(22.17) and T2 (19.51) while lowest gross profit was recorded in
T1 (12.48) notwithstanding the low production cost.

Key words: Lactobacillus reuteri PIA16, Prebiotic, MOS, Broiler
Performance Efficiency Index, Cost of production.
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Background
The price hike in broiler feed is a major hitch faced by
the broiler industry. The target of the poultry industry has been
continually to lower the cost of production with lower feed
conversion ratio and good body weight of broilers at marketable
age. In the present study, Lactobacillus spp., being known for its
beneficial effects was isolated from the different regions of gut of
Assam indigenous chicken and identified as Lactobacillus reuteri
PIA16 to evaluate the productive performance of the broiler
chicken on feeding Lactobacillus reuteri PIA16 and analyze its
economic impact.

Methodology
The two isolated strains of Lactobacillus reuteri PIA16
(ACE5 and AJ3) from the different gut regions of Assam
indigenous chicken were fed singly or in combination with
prebiotic, mannan oligosaccharide (MOS) to the broilers. For the
experiment, 20% of L. reuteri PIA16 culture at 108cfu/ml dose
was used for fermenting 20% daily broiler ration and MOS@
0.25%.Two hundred and forty broiler chickens were reared under
cage system for 35 days and assigned five groups (T1-T5) of 48
birds containing six numbers in each of eight replicates of mixed
sex per group provided with different dietary treatments i.e., T1basal diet (Control), T2- basal diet+ 1.85x108cfu of L. reuteri
PIA16 (ACE5)/gm fermented feed,T3- basal diet+ 1.89x108cfu
of L. reuteri PIA16 (AJ3)/gm fermented feed, T4-1.85x108cfu of
L. reuteri PIA16 (ACE5)/gm fermented feed+ MOS @ 0.25% and
T5-1.89x10 8 cfu of L. reuteri PIA16 (AJ3)/gm fermented
feed+MOS @ 0.25% of feed. Probiotic and prebiotic feeding
was throughout the experimental period from first day of age.
The economy of the different dietary groups was measured in
terms of Broiler Performance Efficiency Index (BPEI), livability
and cost of production per kg live broiler.

Conclusion
Feeding dietary L. reuteri PIA16 when supplemented
together with MOS generated high gross profit despite higher
production cost in commercial broiler chickens. The Broiler
Performance Efficiency Index (BPEI) reflected an increase in the
index in all the Lactobacillus fed groups showing a positive
impact on the economy.
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EFFECTS OF IN OVO INJECTION OF SILVER NANO PARTICLES ON POST-HATCH
GROWTH, IMMUNOCOMPETENCE AND GUT MICROBIAL STATUS OF BROILER
CHICKENS
Pradeepta Kumar Rath, Subrat Kumar Bhanja*, Akshat Goel, Manish Mehra, Samir Majumdar,
Asit Baran Mandal, Vishesh Kumar Saxena
ICAR-Central Avian Research Institute, Izatnagar, Bareilly, UP-243122, India

Summary
In ovo administration of silver nano particles (AgNPs)
was carried out in 18d embryonated eggs to assess it’s role in
post-hatch growth, immunocompetence and gut microflora.
Growth was unaffected. Coliform bacterial counts were reduced
in the intestine, whereas Lactic acid bacteria were reduced (p <
0.05) in the caecal samples. In vivo immune response to
phytohaemagglutinin-P was increased (p < 0.05). The
expressions of IL-2 and IL-6 genes were also up-regulated in the
AgNPs treatment group in comparison to the control groups (p <
0.01).
Key words: in ovo injection; silver nano particle; growth,
immunocompetence; broiler chickens

Background
The smaller size of AgNPs allows for easy penetration
inside tissues and enables them to cross cell membranes. They
have strong antimicrobial activity and also affected
immunocompetence in broiler birds. Hence, this research was
conducted to explore it’s role in gut micro flora, immunity status
and overall growth performance of broiler chickens.

response to phytohaemagglutinin-P was increased in group T1 in
comparison to control groups (p < 0.05). The expressions of IL2 and IL-6 genes were up-regulated (p < 0.01) in AgNps group in
comparison to groups T2 and T3.

Conclusion
From the present study it is concluded that in ovo
administration of AgNps at 18th embryonic day, can modulate
the gut microflora and immunocompetence without affecting
the post-hatch growth.
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Methodology
In ovo administration of silver nano particles (AgNPs),
50 µg/egg (T1) was carried out in 18d embryonated eggs
(n=200) using a 24G hypodermic needle (25 mm long).
Additionally, one sham control (injected placebo, T2) and uninjected control group (T3) of 200 fertile eggs each were also
maintained to evaluate the effect of AgNPs. Each treatment
group were reared in replicates of 8x10 birds. Intestinal samples
(ileum and caecum) were collected at 14th and 21st day post
hatch for gut microbial counts. Spleen samples were collected at
different ages (7, 14 and 21days post-hatch) for gene expression
studies.

Results
No significant difference was found in the hatchability,
day-old chick weight, chick to egg weight ratio, average daily
weight gain, average daily feed intake and feed conversion ratio
for overall growth period (42d) between the groups. No variation
was seen in the weight of thymus and bursa; however, spleen,
liver, gizzard and intestinal weights were increased (p < 0.05) in
the birds at 14th d post hatch in AgNPs injected birds. H/L ratio
showed a statistically insignificant, but higher value in T1 birds.
AgNPs were found to reduce the numbers of Coliform bacteria in
the intestine, whereas Lactic acid bacteria were reduced (p <
0.05) in the caecal samples. But, total plate counts were
comparable with the control group samples. The in vivo immune
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GARLIC SUPPLEMENTATION TO COMBAT OXIDATIVE STRESS TO AUGMENT EGG
PRODUCTION OF WHITE LEGHORN CHICKEN
R.K. Gorti1*, David C.G.1, I.J. Reddy1, K.P. Suresh2and Manpal Sridhar1
ICAR-National institute of Animal Nutrition and Physiology, Bangalore, India,
2
ICAR-National Institute of Veterinary Epidemiology and Disease Informatics, Bangalore, India
1

Summary

Methodology


The productive period of white leghorn hens is up to
72 weeks and beyond 72 weeks egg production decreases which
mark the beginning of senescence. This decrease in egg
production is associated to oxidative stress. The role of garlic in
combating oxidative stress has been known and hence an
attempt has been made to study the effect of garlic at 1 per cent
level to growing and laying chicken in combating stress, enhance
egg production. The study was conducted in white leghorn
Babcock-300 strain birds (n-120), reared in individual cages and
fed on standard layer ration (CP 16% and ME 11.28 MJ/Kg) ad
libitum from 16 to 90 weeks of age. The birds were divided into
two equal groups (n=60) and garlic was fed @1% to
experimental group. Hen day egg production was calculated for
20-40, 41-60, 61-72 and 73-90 wks. Five birds were sacrificed at
40, 60, 72 and 90 weeks of age by cervical dislocation.
Recruitment of follicles into follicular hierarchy was confirmed by
counting the number of large and small, yellow and white
follicles. The markers of oxidative stress including TBARS, protein
carbonyls and DNA fragmentation were measured. The numbers
of yellow to white follicles were significantly increased in birds
fed with 1% garlic. The levels of TBARS, protein carbonyls
showed an age related decline in birds fed on garlic mixed ration
which was found to be statistically significant (P<0.05). DNA
damage was minimal as measured through comet assay.


The study was conducted in white leghorn Babcock300 strain birds (n-120), reared in individual cages and fed on
standard layer ration (CP 16% and ME 11.28 MJ/Kg) ad libitum
from 16 to 90 weeks of age. The birds were divided into two
equal groups (n=60) and garlic was fed @1% to experimental
group. Hen day egg production was calculated for 20-40, 41-60,
61-72 and 73-90 wks. Five birds were sacrificed at 40, 60, 72
and 90 weeks of age by cervical dislocation. Recruitment of
follicles into follicular hierarch was confirmed by counting the
number of large and small yellow and white follicles. The
apoptotic indices like TBARS (Yagi, 1976), protein carbonyls
(Levine et al., 1990) and DNA fragmentation (Nakamura et al.,
2000) were measured in the ovary.

Key words: garlic, laying hens, egg production, TBARS, protein
carbonyls, stress

Results
Overall Egg production increased by 1.78% for the
period of egg lay (20-90 weeks, P<0.001). From 54th week
onwards there is a significant increase in egg production in
experimental birds as against control birds. For the period of 61st
-72nd week the hen day production was 83.54% vs 78.67% in
experimental and control birds. The numbers of yellow to white
follicles were significantly increased in birds fed with 1% garlic.
The levels of TBARS, protein carbonyls showed an age related
decline in birds fed on garlic mixed ration which was found to be
statistically significant (P<0.05). DNA damage was minimal as
measured through comet assay.

Conclusion

Background
Egg production in white leghorn chicken is related to
the level of stress the birds are subjected to during different
phases of their life span. Oxidative Stress causes damage to
macromolecules such as proteins, lipids as well as DNA and
induces apoptosis of the ovarian follicles resulting in early
reproductive senescence. The use of herbal remedies to combat
stress has been well studied in human alternative medicine.
Garlic has been traditionally known for its anti inflammatory,
hypolipidemic effects in Indian and Chinese medicine. Of late in
veterinary practice too herbal preparations to alleviate various
ailments is gaining momentum. Hence, an attempt is made to
study the effect of garlic at I per cent level to growing and laying
chicken in combating oxidative stress and augment egg
production in white leghorn hens. It is concluded that feeding
garlic benefitted recruitment of more white follicles towards
maturation and minimized the oxidative damage to proteins,
lipids and DNA in the ovarian tissue, all of these augmented egg
production.

It is concluded that dietary supplementation of 1%
garlic increases egg production by preventing apoptosis of small
white follicles and by decreasing oxidative damage to macro
molecules like lipids, proteins and DNA thereby inducting more
white follicles into the follicular pool thus enhancing production
and productive age of the hen beyond 72 weeks of age.
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EFFECT OF GARLIC IN COMBATING REPRODUCTIVE SENESCENCE WITH
PARTICULAR REFERENCE TO EGG PRODUCTION IN LAYING FOWL (GALLUS
DOMESTICUS)
R.K. Gorti1*, David C.G.1, I.J. Reddy1, K.P. Suresh2 and Manpal Sridhar1
1
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Summary
The laying potential of the hen is therefore hampered
by several stress stimuli. If stress could be combated then the
performance of layers could be improved resulting in percent
increase in egg production. An effort has been made to study the
use of garlic at 1 per cent level as a feed supplement to ageing
birds to combat stress and improve laying performance beyond
72 week period. The study was conducted in white leghorn
Babcock-300 strain birds (n-120) of which birds of the
experimental group (n=60) were fed with layer ration
supplemented with 1% garlic. Hen day egg production, egg
quality parameters were calculated from 20th to 90th week
whereas feed consumed per egg produced was calculated from
60th till 90th week. An overall increase in egg production of 1.78
per cent was observed from 20th to 90th week. Egg production
in experimental group did not vary significantly till 54th week but
increased by 4.87 % (61st -72nd week) and 5.48% (73rd - 90th
weeks), with lower feed consumption per egg produced. From
these results it is concluded that supplementation of 1% garlic in
layer ration enhances egg production beyond 72 week up to 90
weeks.
Key words: garlic, laying hens, egg production, senescence

Background
Domestic hen is under constant stress beginning from
growing period during laying and senescence which may have a
negative effect on the recruitment of follicles and subsequent
laying period. This may also produce a latent effect on
production in senescent birds thus reducing the total laying
potential of the bird. In spite of several stress forces acting up on
them on an average of 320 eggs are laid during the laying period
up to 72 weeks. The laying potential of the hen is therefore
hampered by several stress stimuli. If stress could be combated
then the performance of layers could be improved resulting in
percent increase in egg production. The use of herbal remedies
to combat stress has been well studied in humans. However, of
late in veterinary medicine also use of herbal preparation to
alleviate various ailments is gaining momentum. Hence, an effort
was made to study the use of garlic at 1 per cent level as a feed
supplement to ageing birds to combat stress and improve laying
performance beyond 72 week period.

Hen day egg production was calculated for 20-40, 41-60, 6172, 73-90 wks. Egg production was recorded every day at 11 AM
and the hen day and hen house egg production were calculated
from the egg inventory maintained. Egg quality parameters viz.,
Egg weight, Length and width, Albumin weight, height and
Albumin (as % of egg), Yolk weight, Yolk (as % of egg), Albumin Yolk ratio, Haugh Unit and eggshell thickness were measured
following standard protocols. Feed consumption per egg
produced was calculated from 60th week till 90th week of age.

Results

Egg production did not differ significantly between
experimental birds supplemented with 1% garlic and control
birds till 54th week. Overall Egg production increased by 1.78%
for the period of egg lay (20-90 weeks, P<0.001). From 54th
week onwards there is a significant increase in egg production
experimental birds as against control birds. For the period of 61st
-72nd week the hen day production was 83.54% vs 78.67% in
experimental birds and control birds. The difference was 4.87 %
(P< 0.000). Similarly, the difference in hen day egg production
between the two groups for the period of 73rd -90th week was
5.48% (P<0.000). Feed consumption per egg was significantly
lower in experimental birds @ 127.54±1.80 vs 136.92±4.03g in
control group for the period 61st-72nd week. Corresponding
feed consumption figures for the period of 73rd to 89th weeks
are 136.17±4.25 vs 160.19±16.56g. Egg parameters did not
vary significantly.

Conclusion
It is concluded that the supplementation of garlic at
1% level throughout the egg laying period (16 to 90 weeks of age)
will increase egg production with enhanced FCR

Methodology

The study was conducted in white leghorn Babcock300 strain birds (n-120), reared in individual cages and fed on
standard layer ration (CP 16% and ME 11.28 MJ/Kg) ad libitum
from 16 to 90 weeks of age. The birds were divided into two
groups (n=60) and garlic was fed @1% to experimental group.
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INFLUENCE OF AGE, SEX AND SEASON ON PHYSIOLOGICAL AND PERFORMANCE
PARAMETERS IN ASEEL AND KADAKNATH CHICKEN
Muthuvel S., Tyagi J. S.*, Gopi M., Gautham K., Mohan J. and Sharma S.K.
Avian Physiology and Reproduction Division, Central Avian Research Institute, Izatnagar-243122.

Poultry Health and Welfare

Summary
The present study was aimed to evaluate the effect of
season, age, breed, sex and rearing system in Aseel and
Kadaknath chicken under hot-humid and winter season on their
physiological responses. Body temperature (back, comb,
cloacal) and respiration rate were not affected (P>0.05) by age,
breed or sex in Aseel and Kadaknath birds. Elevated (P<0.05)
body temperature and respiration rate were observed in hot and
humid than winter season. Body weight and weight gain were
influenced (P<0.05) by breed and rearing season. Aseel breed
had higher (P<0.05) body weight than Kadaknath. Hotâ
humid season had shown (P<0.05) favorable result for weight
gain. Sex effect was apparent in later part of ages (9th week
onwards). Improved (P<0.05) weight gain was recorded under
cage system. Feed conversion ratio was found better in Aseel as
compared to Kadaknath birds.

Background
High temperatures cause increase in body
temperature and in other vital parameters like heart rate,
respiratory rate etc. Birds under stress spend less time feeding,
more time drinking and panting, as well as more time with their
wings elevated, less time moving or walking and more time
resting (Mack et al., 2013). Thermal stress causes the rostral
cooling centre of the hypothalamus to stimulate the medial
satiety centre, which inhibits the appetite centre, resulting in
reduced feed intake (Albright and Allison, 1972). There is a
paucity of information on physiological responses for indigenous
birds, therefore, present investgaton was aimed to evaluate the
effect of season, age, breed, sex and rearing system in Aseel and
Kadaknath chicken under hot-humid and winter season on their
physiological responses.

season in 3 week old Aseel female 105.06±0.10. Highest
respiration rate 138.67±1.33 counts/min was noticed in Aseel
male in cage system of rearing in hot-humid season at 12 weeks
of age whereas lowest values 39.57±0.29 counts/min in Aseel
male in winter at 6 weeks of age. The overall mean body weights
at 2, 4 and 6 weeks of age in hot-humid season were
61.69±0.46 g, 123.36±1.11g and 225.29±2.47g and in winter,
were 48.88±0.59g, 79.01±1.36g and 157.12±2.57g,
respectively. Weights recorded in hot -humid conditions were
higher than those in winter. 8th week and 10th week body weight
gain for Aseel and Kadaknath were 60.39±1.34, 26.49±1.05
and 73.12±1.65, 41.59±1.41, respectively. Highest feed intake
in 1-6 weeks of 810.03±8.33 was recorded by Aseel male in
winter. Feed intake during 8th, 10th and 12th weeks for caged
birds and birds on deep litter were 272.43±22.65g,
417.56±12.13g, 481.33±22.13g and 247.91Â±15.02g,
323.65±16.36g, 420.66±16.09g, respectively. Lowest FCR
recorded was 2.26±0.19 by Kadaknath female in 1st week and
highest 10.51±0.45 by Kadaknath male on litter system at 11
week of age during hot-humid season. Mortality (%) recorded
during hot -humid for Aseel male, Aseel female, Kadaknath male
and Kadaknath female was 5.10%, 1.64%, 3.83% and 2.37%,
respectively, however, Mortality (%) recorded during winter for
Aseel male, Aseel female, Kadaknath male and Kadaknath
female was 5.80%, 5.23%, 8.414% and 18.32%, respectively.

Conclusion
In overall, it may be concluded that Aseel birds
showed better performance under hot-humid conditions.
Further, physiological prameters known in this study may be
utilized to know the health status and improvement for
indigenous birds.

References

Methodology
A total of 400 hatching eggs of each breed (Aseel peela
and Kadaknath) were incubated and day old chicks were sexed
by Japanese method of vent sexing and were reared for a period
of 12 weeks in two seasons i.e. hot- humid and winter season. All
the birds were maintained under the standard management
conditions with ad libitum feed and water. In first phase (0-6
weeks) chicks were maintained in cages and afterwards (7-12
weeks) in both cage and litter till 12th week of age. Performance
parameters and physiological responses were estimated using
standard protocols.

Albright, J.L. and Allison, C.W. 1972. Effects of varying the
environment upon performance of dairy cattle. J. of Anim.
Sci., 32: 66-577.
Mack, L. A., Felver Gant, J. N. Dennis, R. L. and Cheng, H. W. 2013.
Genetic variation alters production and behavioural
responses following heat stress in two strains of laying hens.
Poult. Sci., 92: 285-294.

Results
Highest cloacal temperature recorded was
109.04±0.20°F in hot-humid season in 3 week old Kadaknath
female. Lowest cloacal temperature was observed in winter
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ANTIOXIDANT POTENTIAL OF LACTOBACILLUS PLANTARUM IN FERMENTED
CHICKEN SAUSAGES PREPARED AFTER FERMENTATION OF MINCED CHICKEN
MEAT WITH LACTOBACILLUS PLANTARUM AND SUPPLEMENTED WITH MALTED
OAT FLOUR

Background

Results

Recently, more emphasis is being given to improve the
product quality and functionality of meat products with addition
of prebiotic in food products to boost the potentiality of
probiotic bacteria. Probiotic bacteria are preferred as these are
inhabitant of human and animal's intestinal ecosystem and fulfill
the criteria of being natural bioactive entities. Among all
probiotic bacteria, Lactobacillus plantarum being one of the
most resourceful species with better attributes in so many health
enhancing aspects especially in terms of its antioxidant is being
preferred by the researchers. Taking the consideration of various
functional health aspects associated with L. plantarum and
malted oat flour, the present study was executed to evaluate the
antioxidant potential of L. plantarum in chicken sausages
prepared after fermentation of minced chicken meat with L.
plantarum in combination with malted oat flour.

The results of this study showed that sausages made
on 0 day and after 24 hr of fermentation for all of the Lp treated
groups with additional malted oat flour were higher in their
antioxidant potential as compared to control group without Lp,
however, Lp control without malted oat flour was also higher in
its antioxidant potential as compared to control group without
Lp. Group incorporated with 2% (w/w) malted oat flour showed
highest antioxidant activity. TBA and FFA value was higher for
control group as compared to that of treatment groups. pH value
of treatment groups was lower than control group without Lp.
Proximate parameters did not change except crude fiber which
was higher in all treatment groups as compared to control group
before and after fermentation. TPC and coliforms counts were
found similar on 0 day of fermentation and after 24 hr of
fermentation, however, counts increased significantly(P<0.05)
in control group as compared to treatment groups. Yeast and
mould count did not change in treatment groups but higher yeast
& mould count was observed in control group. Salmonella count
was not detected at any point of evaluation. The sensory scores
were also found significantly higher for each of the treatment
groups as compared to that of control; however, Lp control was
better in every aspect as compared to that of control group
without Lp but was comparatively less scores for sensory
parameters than treatment groups.

Methodology
In this study, different concentrations (T-1, 1.0%, T-2,
2.0%, T-3, 3.0% and T-4 ,4.0% w/w) of malted oat flour were
incorporated in minced chicken meat along with incorporation of
L. plantarum, a concentration of 108 cells /gm and minced
chicken meat with Lp (Lactobacillus plantarum with 108 cfu/gm
with no addition of malted oat flour) and minced chicken meat
without addition of both Lp and malted oat flour were kept as Lp
and control groups. Then from each controland treatment
groups, samples were drawn for analysis of microbiological
(total late count, coliform count, yeast & mold count and
Salmonella count), biochemical analysis (Superoxide (SASA),
ABTS radical scavenging activities, pH, TBA, free fatty acid
value(FFA) and titrable acid(TA) value and sensory attributes.
Then the minced chicken minced was subjected to fermentation
at a temperature of 208C with a relative humidity of 90±5 % for
24 hr. After 24 hr of fermentation, fermented sausages were
prepared by fermented minced meat of each group and were
subjected to evaluation of microbiological, biochemical and
sensory attributes. Based on the microbiological biochemical
and sensory scores, the best group was selected amongst the
different groups and the proximate analysis of this group was
carried out.

Conclusion
On the basis of the results, group in which 2% (w/w)
malted oat flour used, found as the best group from sensory
point of view as well as antioxidant attributes in terms of ABTS
and SASA scavenging activities. Thus, fermentation of minced
chicken meat with L. plantarum and with malted oat flour at 2.0%
(w/w) level could be used in development of chicken meat
sausages with functional attributes.

*Email: ajitsinghcari@rediffmail.com
Innovations for Safe and Sustainable Poultry Production

195

Poultry Health and Welfare

Mitam Halder, A.S. Yadav, Ashim. K Biswas and Geeta
Division of Post-Harvest Technology, ICAR-Central Avian Research Institute, Izatnagar-243122 UP

PHW-58

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

EFFECT OF THERMAL CONDITIONING ON THE PRODUCTION PERFORMANCE OF
DIFFERENT STRAINS OF CHICKEN
S. Sivaramakrishnan*, A.V. Omprakash, S. Ezhilvalavan, K.G. Tirumurugaan and A. Varun
Madras Veterinary College, TANUVAS, Chennai-600 007.

Summary
An experiment was conducted to investigate the effect
of different thermal conditioning on the production performance
of Aseel, Nandanam Broiler-3, Nandanam Chicken-4 and
Nacked Neck. A total of 360 chicks (90 chicks from each strain)
were randomly assigned in to three treatments with three
replicates and each replicate contain 30 chicks. The birds were
thermally conditioned at different temperatures and different
time intervals in the thermal chamber and production
parameters were recorded. It was concluded that during thermal
conditioning body weight was decreased, whereas at later stage
the body weight increased due to compensatory growth.

Poultry Health and Welfare

Background
I n p o u l t r y, h i g h t e m p e r a t u r e b e y o n d t h e
thermoneutral zone (18-240C), especially when coupled with
high humidity causes environmental heat stress. Chicken is the
most vulnerable species to heat stress when compared with
other domestic animals because of their feather covering, lack of
sweat glands and their higher body temperature. During summer
months, the temperature has reached up to 450C and this higher
temperature will leads to adverse effects on the poultry industry,
mainly decreased the production performance.

Methodology
The experiment was carried out at Poultry Research
Station, Tamil Nadu Veterinary and Animal Sciences University,
Chennai -600 051. For this experiment, four different strains
were utilized namely Aseel (Native chicken), Nandanam
Chicken-4 (Synthetic layer, developed by TANUVAS), Nandanam
Broiler-3 (Broiler strain, developed by TANUVAS) and Naked
Neck (Broiler strain). A total of 360 chicks (90 chicks from each
strain) were randomly assigned into three treatment groups with
three replicates. Birds were exposed to thermal conditioning
during 0-14 and 29-42 days of age, apart from the exposure
periods birds were reared under ambient temperature.
Treatment (T1) served as the control group, in which birds reared
under the ambient temperature for a period of 12 weeks.
Treatment (T2) birds were exposed to thermal stress at 370C for 4
hours and treatment (T3) birds were exposed to thermal stress at
390C for 2 hours. During the heat exposure period ad libitum feed
and water were provided.

Results
Early thermal conditioning at 0-14 days of age at both
370C for 4 hours and 390C for 2 hours had non-significant
difference with respect to body weight and body weight gain in
different strains. Whereas at the 2nd thermal conditioning (2942 days), there was a significantly (P<0.05) decreased body
weight and body weight gain observed among all the treatment
groups. Birds were conditioned at 390C showed decreased body
weight and body weight gain, compared to 370C conditioned
group and control group. Same trend was followed during 56
and 70 days of age with respect to body weight and body weight
gain irrespective of strains. At 84 days of the age, Aseel and
Nandanam chicken-4 showed non-significant difference with
respect to body weight and body weight gain. However, there
was a significant (P<0.05) difference noticed in broiler strains
namely Nandanam broiler-3 and Naked neck, where in the birds

exposed at 370C had higher body weight and body weight gain
(2112.92; 2497.81 and 2070.93; 2456.08 g), when compared
with 390C conditioned birds (2041.50, 2437.08 and 1998.87,
2395.18 g) and control (2051.58; 2439.92 and 2008.82;
2397.90 g) birds, respectively. Thermal conditioning resulted in
growth retardation followed by an immediate compensatory
growth at later stage (Yahav and McMurty, 2001).Early thermal
conditioning during 0-14 days of age at both 370C for 4 hours
and 390C for 2 hours had no significant difference with respect to
feed consumption among the different chicken strains, whereas
at 2nd thermal conditioning (29-42 days), there was a
significantly (P<0.05) decreased feed consumption among all
the treatment groups. Birds conditioned at 390C showed
decreased feed consumption, compared to 370C conditioned
group and control group. Same trend was followed during 56
and 70 days of age with respect to feed consumption
irrespective of strains. Similar trend was also noticed in 84 days
of age especially in Aseel, Nandanam chicken-4 which was nonsignificant. However, there was a significant (P<0.05) difference
noticed among the treatment groups especially in Nandanam
broiler-3 and Naked neck, where in the birds exposed at 370C
had higher feed consumption (1981.27 and 2226.62 g), when
compared with 390C conditioned birds (1974.75 and 2219.34 g)
and control (1975.83 and 2220.26 g) birds respectively.
Feed efficiency during early thermal conditioning at 014 days of age at both 370C for 4 hours and 390C for 2 hours had
non-significant difference among different strains. Whereas at
2nd thermal conditioning (29-42 days), there was a significantly
(P<0.01) poor feed efficiency noticed among all the treatment
groups. Birds conditioned at 390C showed poor feed efficiency,
compared to 370C conditioned group and control group. Same
trend was followed during 56 and 70 days of age with respect to
feed efficiency, irrespective of strains. At the end of experimental
period (84th day) Aseel and Nandanam chicken-4 showed nonsignificant (P>0.05) difference. Whereas, Nandanam broiler-3
and Naked neck had a significant (P<0.01) difference especially,
where in the birds exposed at 370C had better feed efficiency
(2.94 and 2.83), when compared with 390C conditioned birds
(3.04 and 2.91) and control (3.03 and 2.90) birds.

Conclusion
From the present study, it was concluded that broiler
chicken strains conditioned at 370C showed a significantly
increased body weight and better feed efficiency when
compared to the birds conditioned at 390C and control. Increase
in body weight at market age might be due to compensatory
growth occur in broiler strains such as Nandanam broiler-3 and
Naked neck.
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EFFECT OF GRADED LEVELS OF SHATAVARI ROOT MEAL ON THE GROWTH,
DEVELOPMENT OF DIGESTIVE ORGANS AND CARCASS QUALITY TRAITS OF
COLOURED CHICKEN
B. K. Yadav, P. K. Shukla, A. Bhattacharyya, D. Roy, U. Kumar and R. Sirohi
Department of Poultry Science, DUVASU, Mathura, India

Summary

Results

210 straight run, day old coloured chicken (Chabro)
were distributed into seven dietary treatments: T1- basal diet
(broiler starter diet till 4 weeks, broiler finisher diet till eight
weeks), T2- T1+0.25% Shatavari root meal (SRM), T3- T1+0.5%
SRM, T4- T1+0.75% SRM, T5- T1+1% SRM, T6- T1+1.25%
SRM, T7- T1+1.25% SRM, having three replicates each. T2 birds
had a significantly higher (P<0.05) body weight gain than T1 and
T6 at 2nd week. FCR was comparatively better in T2 than other
groups during 0-8 wks of growth phase. No significant difference
was observed in the development of digestive organs, carcass
quality parameters.

T2 coloured chicken had a significantly higher
(P<0.05) body weight gain than T1 and T6 at 2nd week of age.
Further, T2 coloured chicken had an apparently higher body
weight gain compared to the other treatment groups throughout
the experiment. FCR was comparatively better in T2 as
compared to other treatment groups during 0-4 wks, 4-8 wks
and 0-8 wks of growth phase. No significant difference was
observed in the development of digestive organs among the
different treatment groups. No significant difference was
observed on the carcass quality parameters and cut up parts
among the different treatment groups.

Background

Conclusion

Shatavari (Asparagus racemosus) possesses nutritive,
antistress, adaptogenic, immunomodulatory, galactogogue,
anabolic and performance enhancing properties. Efforts have
been made to study the effect of dietary supplementation of
Shatavari root meal in the diet of broiler chicks to augment the
growth of broilers (Sharma et al., 1986; Mane et al., 2012).
However, detail studies are necessary to assess the efficacy of
Shatavari root meal at various levels in different varieties of
chicken. Hence, an experiment was designed to study efficacy of
Shatavari root meal at graded levels on the growth performance,
development of digestive organs and carcass quality traits of
coloured chicken.

It may be concluded that dietary supplementation of
Shatavari root meal @ 0.25% although not significant but
increased the growth performance and improved feed
conversion ratio in coloured chicken.

Methodology

References
Mane, A. G., Kulkarni, A.N., Korake, R. L. and Bhutkar, S. S. (2012)
Effect of supplementation of Ashwagandha (Withania
somnifera) and Shatavari (Asparagus racemosus) on
growth performance of broilers. Research Journal of
Animal Husbandry and Dairy Science 3: 94-96.
Sharma, S., Dahanukar, S. and Karandikar, S. M. (1986) Effects of
long term administration of the roots of Ashwagandha
(Withania somnifera) and Shatavari (Asparagus
racemosus) in rats. Indian Drugs 23: 133-139.

Raw Shatavari root was obtained from the
Instructional Livestock Farm Complex Campus of University.
Fresh root was sun dried in clean, dust free environment and
ground to obtain fine powder. Powder formed was packed in an
airtight container. 210 day old Chabro chicks were divided into
seven treatment groups comprising three replicates of ten chicks
each. The birds of control group, T1 were fed basal or control diet
(BIS 2007; broiler starter diet till 4 weeks and there after broiler
finisher diet till eight weeks), T2- T1+0.25% Shatavari root meal
(SRM), T3- T1+0.5% SRM, T4- T1+0.75% SRM, T5- T1+1%
SRM, T6- T1+1.25% SRM, T7- T1+1.25% SRM, having three
replicates each. Weekly body weight gain and Feed conversion
ratio was determined. At 8 weeks of age, 4 birds from each group
were sacrificed to study the development of digestive organs
and carcass traits of coloured chicken. At the end of the
experiment, the feed and production cost was calculated to find
out the economics of production. Data were subjected to oneway analysis of variance in a completely randomized design
using Statistical Package for the Social Sciences.
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INFLUENCE OF CORDYCEPS AND ESSENTIAL OILS ON GROWTH AND CARCASS
CHARACTERISTICS OF BROILERS
H. C. Indresh*, M. C. Shivakumar, C. T. Chandregowda, B. N. Suresh, B. C. Girish and
M. A. Sunil kumar
* Assistant Professor, Department of Poultry Science, Veterinary College, Bangalore, Faculty of the
Department of instructional Livestock Farm Complex, Veterinary College, Hassan.

Poultry Health and Welfare

Summary
An experiment was to study the influence of dietary
inclusion of Cordyceps or essential oils or together on the growth
response and carcass characteristics of broilers. A commercial
diet without antibiotic was served as negative control (T1) and
with added antibiotic served as positive control (T7). Five test
diets were prepared by supplementing commercial diet with
Cordyceps and essential oil at different levels individually and in
combination. Each diet was offered to triplicate groups of 10
day-old straight run commercial chicks each. The body weights
and feed conversion efficiency of birds were significantly higher
in group fed diet supplemented with Cordyceps and essential
oils together. The carcass characteristics at the end trial revealed
that the non-significant (P<05) differences except gizzard
among different groups. The inclusion of Cordyceps and
essential oils together in the diet has beneficial effects on growth
performance of broilers.
Keywords: Broilers, Cordyceps, Essential oils, Growth, Carcass
characteristics

Background
Antibiotics were the principal growth promoting
agents used in poultry. However, the use of antibiotics as feed
additives is risky due to cross-resistance amongst pathogens
and residues in tissues. Cordyceps and essential oils are such
potential substances alternative to antibiotics in the diet of
poultry. Essential Oils are important aromatic components of
herbs and spices and their biological activities include
antibacterial, antifungal, anti-oxidant and anti-inflammatory
effects amongst others activities (Cross et al., 2002). Cordyceps
sinesis, a fungus is rich sources of nutraceuticals which are
deemed essential for their antioxidant, anti-tumor, and
antimicrobial properties. In this context, a trial was undertaken
to study the efficacy of a Cordyceps and essential oils
individually or together at different levels as a substitute for
antibiotic in the diet of broilers (Elagib et al., 2013).

Methodology

A total of 210 one day-old commercial broiler chicks
were distributed in to 21 groups comprising 10 chicks each. A
commercial diet without antibiotic was served as negative
control diet (T1) and with added antibiotic (Zinc bacitracin @ at
recommended dose) served as positive control (T7). Test diets
were prepared by supplementing commercial diets with
Cordyceps @ 50g/kg (T2) and 100g/kg (T3), essential oils @
125g/kg (T4) and 250g/kg (T5), Cordyceps @ 50g/kg and
essential oils 125g/kg (T6). Each diet prepared for pre-starter (014 days), starter (15-28 days) and grower (29-42 days) was
offered randomly to triplicate groups of 10 day-old straight run
commercial chicks each. Body weight, FCR and different carcass
traits were recorded at weekly interval and at the end of the trial.

were significantly (P<0.05) different among different groups
with the highest value in group fed diet supplemented with
Cordyceps and essential oils together. However, during fifth and
sixth week (finisher phase), the body weights were statistically
similar (P>0.05) among different groups. Thus, the cumulative
average body weights of birds were found to be similar in all the
groups. Further, it was noticed that the group supplemented with
Cordyceps and essential oils together had numerically highest
body weight than the group fed with diet containing no
antibiotic, antibiotic, Cordyceps or essential oils. Similar to this,
Cross et al., (2002) reported that the inclusion of essential oils
improved the body weights of broilers. The body weight gains of
chicks were significantly better in Cordyceps and avilamycin fed
groups when compared to control as reported by Elagib et al.,
(2013).

The FCR was found to be non-significant (P>0.05)
among different groups during second, third and fifth week of
trial. However, the FCR values were significantly different for first,
fourth and sixth week with better cumulative FCR of 1.770 in
Cordyceps and essential oils group and poor FCR of 2.049 in
antibiotic free negative control. Feed efficiency was enhanced
with the supplementation of Cordyceps or essential oils or
together, however not consistent with the level of inclusion in the
diets. Similar results were observed by Cross et al., (2002) who
opined that the supplementation of essential oils improves FCR
in broilers.The dressing percentage, thigh and breast meat yield
(percent of live weight) of birds under different treatment groups
were found to be statistically (P<05) similar. The relative
weights of giblets organs viz., liver and heart except gizzard
among different treatment groups remained non-significant
(P<05). This indicated a positive effect of Cordyceps and
essential oils supplementation on the carcass quality and
development of vital organs in the body. The similar results were
observed by Cross et al., (2002) with supplementation of
essential oils in broilers.

Conclusion

It was concluded that the addition of Cordyceps @
50g/kg and essential oils (125g/kg) together can significantly
improve the production parameters and carcass quality of
broilers.
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Results
The effect of different treatments on body weights,
feed conversion ratio and carcass characters were presented in
Table 1. During first four weeks, the average body weight of birds

*Email: drindreshpsc@gmail.com

198

Innovations for Safe and Sustainable Poultry Production

EFFECT OF SUPPLEMENTATION OF BACILLUS SUBTILIS ON SERUM BIOCHEMICAL
PARAMETERS IN BROILER CHICKEN
Balraj. S*, Simmi Tomar, V.K. Saxena, Jaydeep Rokhade, Sudhir Jaiswal, Sajid Ayaz, Indrajit Bera,
Vinay Jagdhane
ICAR-Central Avian Research Institute, Izatnagar-243122 (U.P.)

Summary

Result

This experiment was aimed to determine the effect of
supplementation of Bacillus subtilis on serum biochemical
parameters on broiler chicken. A total of 300 birds were taken
and divided into three treatments with four replicate of twenty
five chicks each. All chicks were reared up to 6 weeks in deep
litter condition under standard managemental and feeding
condition throughout the experiment period. The treatment
groups consisted of basal diet T1 (basal diet), T2 (basal diet +
Bacillus subtilis, 500mg/ton) and T3 (basal diet + BMD,
250mg/ton). The result showed that the serum total protein and
glucose showed a non significant difference (P >0.05) among
the dietary treatments. The total cholesterol revealed a
significant (P<0.05) difference between treatments.

The serum total protein and glucose showed a non
significant (P >0.05) difference among the dietary treatments.
The total cholesterol revealed a significant difference (P < 0.05)
between treatments. The total cholesterol level was significantly
reduced in probiotic treated group compare with control.

Background
The poultry industry during the past two decades has
been one of the most dynamic and ever expanding sectors in the
world; it helps to fill the gap between requirement and availability
of high quality protein for human consumption. Continuous use
of antibiotics in animal feed may result in antibiotic residues in
animal products and the development of drug-resistant
microorganisms in humans. Probiotics are live microbial food
ingredients that may have a beneficial effect on health and can be
used as an alternative to antibiotics. Probiotic supplementation
has been shown to reduce the cholesterol concentration in egg
yolk (Haddadin et al., 1996) and serum in chicken (Mohan et al.,
1996). The present study was undertaken to investigate the
effect of dietary supplementation of Bacillus subtilis on serum
biochemical parameters in broiler chicken.

Conclusion
Supplementation of the probiotic (Bacillus subtilis)
@500 mg/ton reduces the serum cholesterol. Thus, this plays an
important role in conserving the health of consumers.
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Methodology
The present study was conducted with three hundred
day- old, Broiler (CARI-BRO Vishal) chicks. These chicks were
randomly allotted into three treatment groups with four replicate
of twenty five chicks each. All chicks were reared up to 6 weeks in
cages under standard feeding and managemental condition
throughout the experiment period. The treatment groups
consisted of basal diet T1 (basal diet), T2 (basal diet + Bacillus
subtilis 500mg/ton) and T3 (basal diet + BMD, 250mg/ton). At
the end of the experiment (42nd day) eight birds per treatment
group were randomly picked up, blood sample were collected
for measuring the serum biochemical parameters. Blood
samples were allowed to clot and centrifuged for 20 min at 1500
rpm to separate the sera. The sera sample stored at -200C for
estimation of Total protein, cholesterol and glucose by kit
method (coral clinical systems).
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MONITORING CEACUM BACTERIAL CHANGES IN PATHOGEN CHALLENGED
BROILER CHICKEN SUPPLEMENTED WITH PREBIOTIC
C. Jayaram, Sohini Roy, A.P. Kolte, A. Dhali, S. Senani, Manpal Sridhar, A.V. Elangovan and A. K.
Samanta*
ICAR-National Institute of Animal Nutrition and Physiology, Adugodi, Bengaluru - 560 030

Owing to the apprehension on antibiotic usages in
food animals, there is a growing interest on plant sourced feed
additive such as prebiotic xylooligosaccharides (XOS) as it
address the issues of health concerns and consumer feelings.
The gastrointestinal tract (ceacum) of broiler chicken houses
billions of microbes belonging to both beneficial and harmful
category. Even though, numerous studies has been reported on
the effect of feed additives on caecal microflora, but limited
information is available on T-RFLP analysis of ceacum microflora
in broiler chicken supplemented with XOS. Under this scenario,
the current research was undertaken to evaluate the potentiality
of XOS on caecal microflora in pathogen challenged broiler
chicken applying TRFLP analysis.

enzyme were identified as beneficial/ commensal, whereas,
OTUs generated by BsuRI were identified as pathogens/
opportunistic pathogens. The identified beneficial bacteria were
Lactococcus lactis (33bp; MspI), Lactobacillus (162bp; MspI),
Eubacterium halli (220bp; MspI), Blautia producta (222bp;
MspI), Selenomonas ruminantium (295bp; MspI). The
pathogens identified were Odoribacter splanchnicus (92bp;
MspI), Burkholderia sp (143bp; MspI, 77bp; BsuRI), Clostridium
hathewayi (207bp; MspI), Exiguobacterium acetylicum (243bp;
BsuRI), Enterococcus cecorum (245bp; BsuRI), Parvimonas
micra (272bp; BsuRI), Enterococcus faecalis (321; BsuRI). The
commensal bacteria were Clostridium polysaccharolyticum
(205bp; MspI), Anaerofilum pentosovorans (36bp; BsuRI), and
Clostridium cellulolytics (163; BsuRI). The abundance of
Lactococcus lactis and Lactobacillus increased in pathogen
challenged birds supplemented with 0.5% XOS (group V) over
the control (group I). Lactobacillus also showed increased
abundance in broiler chicken receiving xylan (group II). The
abundance of Eubacterium halli increased in group V than group
I. The abundance of Blautia producta significantly increased in
group II, IV and V as compared to group I. Similarly, the
abundance of Selenomonas ruminantium was also higher in
group IV and V as compared to group I. The abundance of
opportunistic pathogens Odoribacter splanchnicus reduced in
group IV and V than group I. The abundance of Clostridium
hathewayi increased in group III, while it decreased in group IV
a n d V. S i m i l a r l y, t h e a b u n d a n c e o f g u t p a t h o g e n s
Exiguobacterium acetylicum, Enterococcus cecorum,
Parvimonas micra, and Enterococcus faecalis was significantly
reduced in group V following supplementation with XOS.

Methodology

Conclusion

Fifty day old commercial chicks were divided into five
group's viz., Group I Control with standard diet; Group II:
standard diet + 0.5% xylan; Group III: standard diet + E. coli
(ATCC10536; 2 x 109 cells/bird); Group IV: standard diet + E. coli
(ATCC10536; 2 x 109 cells/bird) + antibiotic (Chlortetracycline:
200 mg/kg diet); Group V: standard diet + E. coli (ATCC10536; 2
x 109 cells/bird) + 0.5% XOS. The caecal contents were collected
after three weeks and subjected to DNA isolation using ZR fecal
DNA extraction kit. The 16S rRNA gene of caecal DNA was
amplified using universal primers 27F and 907R (Samanta et al.,
2015). The forward primer was 5/ labeled with 6carboxyfluorescein (FAM). The amplified gene product was
digested with MspI and BsuRI restriction enzymes to generate
the labeled terminal fragments. The fragments were separated
by capillary electrophoresis on ABI 3730 automated DNA
analyzer. T-RFs with < 2bp size was merged and rounded to the
nearest number between samples to generate OTUs. Taxonomy
of OTU was assigned using Microbial Community Analysis III
(MiCA3) Virtual Digest database (Shyu et al., 2007).

In nutshell, 0.5% XOS supplementation in pathogen
challenged broiler chicken increased the abundance of beneficial
bacteria followed by reduction in the population of pathogenic
as well as opportunistic pathogenic bacteria in the ceacum.

Summary
The current study was aimed to assess the potentiality
of xylooligosaccharides in broiler chicken challenged with
pathogen. Fifty day old commercial chicks were divided into five
groups with ten in each. The challenged pathogen was E. coli
(ATCC 10536). After experimental feeding for a period of three
weeks, caecal contents were collected for T-RFLP analysis of
microflora changes. T-RFLP analysis of caecal microflora
reflected increased abundance of beneficial bacteria with
concomitant decrease of pathogenic bacteria in the pathogen
challenged birds receiving prebiotic xylooligosaccharides. The
results substantiated the potentiality of prebiotic
xylooligosaccharides against gut pathogens in broiler chicken.

Poultry Health and Welfare

Background
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Results
Following data normalization, it was found that MspI
restriction enzyme generated 22 OTUs, while, BsuRI generated
13 OTUs. The fragment length of OTUs ranged from 33-574 bp
with MspI, while 36-335 bp with BsuRI. The cluster and nMDS
analysis revealed considerable variance in the abundance
response of OTUs among different groups (Figure1). The
abundance of OTUs varied significantly in group IV and V
(antibiotic vs. XOS). The taxonomic assignment of OTUs (10
OTUs generated by MspI and 8 OTUs generated by BsuRI) was
done using MiCA microbial community analysis virtual database.
According to the virtual database, the identified bacteria were
categorized as beneficial, commensal and pathogens/
opportunistic pathogens. Most of the OTUs generated by MspI
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CONCENTRATIONS OF TESTOSTERONE, CORTISOL, GROWTH HORMONE,
INSULIN-LIKE GROWTH FACTORS-I, THYROID HORMONES IN HATCHED BROILER
CHICKS, EXPOSED TO GREEN SPECTRUM OF LIGHT DURING
EMBRYOGENESIS.
I. J. Reddy*1, Ashish Mishra2, Sukanta Mondal1,V. B. Awachat3 and R. K. Gorti4
Principal Scientist,2Senior Scientist, Animal Physiology Division,3Technical Officer, ELU, 4Senior
Scientist,BE and ES Division,ICAR-NIANP,Hosur Road, Adugodi, Bangalore- 560 030, India.
1

Summary

Results

Somatotropic axis hormones growth hormone (GH)
and insulin like growth factor -1 (IGF-I) along with steroid
hormones are the most important contributor to chicken growth
promoted by green light stimuli during embryogenesis.

Compared with the controls, chicks incubated under
the green light showed significantly (P<0.05) higher growth
hormone (GH) insulin like growth factor (IGF-I), testosterone. No
significant (P>0.05) differences were found in plasma thyroxin,
triiodothyronine and cortisol of hatched chicks between the two
groups.

Of late it was found that, it is not the light, it is the
intensity /wavelength of light plays a key role on broiler chicken
production.Our earlier studies showed that green LED lighting
during embryogenesis improved post hatch body weight and
growth of pectoral muscle of broiler chicken.

It is concluded that that GH, IGF-I and testosterone
may be the most important contributor to chicken growth
promoted by green light stimuli during embryogenesis.

Methodology

References

In this experiment, we further investigated whether
the regulation of broiler embryonic or post hatch growth by green
light stimulus during incubation is associated with the changes of
some important hormones at different ages of embryos and
broiler chickens. 66 Fertile broiler eggswere pre-weighed and
randomly divided into two groups as control group (475nm: no:
33) and green light group (565 nmno;33) and incubated in the
incubator per standard specifications till the day of hatching. The
lighting systems sourced from light-emitting diode lamps were
equalised at the intensity of 15 lux (lx) at eggshell level. After
hatch, blood samples were collected from day old chicks
obtained from the both groups. Plasma was separated for
estimation of testosterone, cortisol, growth hormone, insulinlike growth factors-I and thyroid hormones by
radioimmunoassay.

Florini, J.R.,Ewton,D.Z. and Coolican,S.A. (1996). Growth hormone
and the insulin-likegrowth factor system in myogenesis.
EndocrineReviews 17:481–517.
Coleman,M.A. and Mcdaniel,G.R. (1976). Light alterated changes in
the embroynic ageversus incubation age of White Leghorn
embryos. Poultry Science55:2483–2485.

Conclusion
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IN OVO AND EX OVO PHOTO STIMULATION WITH GREEN MONOCHROMATIC
LIGHT ON GNRH, GNIH, GROWTH HORMONE RECEPTOR (GHR) MRNA
EXPRESSION IN BROILER CHICKEN.
I. J. Reddy*1, Ashish Mishra2, Sukanta Mondal1,V. B. Awachat3 and R. K. Gorti4
Principal Scientist,2Senior Scientist, Animal Physiology Division,3Technical Officer, ELU, 4Senior
Scientist,BE and ES Division,ICAR-NIANP,Hosur Road, Adugodi, Bangalore- 560 030, India.
1

Summary

Results

In-ovo, as well as post-hatch photo stimulation of
b r o i l e r c h i c k e n a p p e a r t o a l t e r t h e ex p r e s s i o n o f
hypothalamicGnRH,GnIH mRNAand growth hormone
receptors(GHr)mRNA.

In-ovo photo stimulation with green LED lights
increases hypothalamic GnRH, GHr, and lowered GnIH mRNA
compared to controls. Ex ovo photo stimulation with green LED
did not show any significant effect over the in ovophoto
stimulation.

Poultry Health and Welfare

Background
The only light source for chickens in light controlled
houses is an artificial one. Thus, source, spectra, intensity and
regimen of light supplementation became major factors in
modern meat type bird management. Light spectra affect
growth in meat type birds both in ovo and post hatch. Broilers
photo stimulatedin ovo with green light gained significantly more
weight than birds incubated under dark conditions. The objective
of this study was to examine the effect of in-ovo, and post hatch
photo stimulation with green light, on the pattern of expression
of hypothalamic GnRH, GnIH, in the hypothalamus and Growth
hormone receptor (GHr) mRNA in the liver cells of broiler
chicken.

Conclusion
In-ovo and post-hatch photo stimulation with green
light could activate hypothalamic photoreceptors, GnRH, GHr
and advance the desired weight again of broiler birds.
References
Rozenboim, I., Robinzon, B.and Rosenstrauch, B.(1999). Effect of
light source andregimen on growing broilers. British Poultry
Science 40: 452–457.
Colemanandm.A. and Mcdaniel,G.R. (1976). Light altered changes in
the embryonic ageversus incubation age of White Leghorn
embryos. Poultry Science 55, 2483–2485.

Methodology
100 fertile eggs were divided into 2 groups. One group
was incubated under green light (560nm) provided by 5 light
emitting diodes (LED) per egg at (0.1 W/m2) at the upper
eggshell surface and the other group was incubated in the
normal light, and served as control. Chicks hatched from control
group was reared under white lights (white light: 30 lx), whre as
chicks hatched from green LED light was reared under green light
(560nm, 30 lx). Hens' were fed ad-libitum; diet contained 16%
crude protein and 2,750Kcal/Kg
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COMPARATIVE STUDIES ON HAEMATOLOGICAL PARAMETERS OF BROILERS ON
DIETS CONTAINING GERMINATED SORGHUM AND MULTIENZYME COMPLEX
M. Gautam, Archana Jain, J. Shakkarpude, M. K. Mehta, Laxmi Chouhan and M. A. Khan
Department of Veterinary Physiology, College of Veterinary Science & A.H., Mhow, NDVSU (MP)

Background
Poultry industry is one of the most dynamic and
rapidly expanding segments of our livestock economy. A number
of feed additives including antibiotics, probiotics, enzymes,
vitamins, hormones and medicinal plants have been used to
increase the output of meat and eggs. One of the most
important methods to increase the nutritive value of the grains,
cereal and oil seeds is to germinate them. Sprouting has been
used to improve the nutritional value of the grains. Sprouting of
grains has resulted in increased protein quantity and quality.
Sprouting also increases the concentration of certain nutrients
including sugars, minerals and vitamin contents.

Methodology
A total of two hundred (200) day old broiler chicks of
Vencobb strain were purchased from VENKY'S (INDIA) Ltd.,
Indore, (M.P.). On arrival, the chicks were weighed and randomly
distributed five groups of 40 chicks each.The experiment was
carried out for 42 days. The experimental chicks were kept in five
different pens. Each treatment group had 4 replications
accommodating 10 birds in each replication. The control group
(G0) was given commercial sorghum - DOC soya based diet.
Group G1 was given diet containing sorghum as cereal grain
along with multienzyme complex. Group G2 was given diet
containing germinated sorghum at 50% level of the cereal
component. Group G3 was given diet containing germinated
sorghum at 75% level of the cereal component. Group G4 was
given diet containing germinated sorghum at 100% level of the
cereal component. For this study, 5.0 ml blood was collected
from each bird on 43rd day from wing vein using 22-24 gauge
needle in a clean dry vial containing 2.0 mg/ml Ethylene di-amine
tetra acetic acid, (EDTA) as an anticoagulant.

Mean corpuscular hemoglobin (MCH) (pg): There was no
significant change in MCH in treated groups as compared to
control group.
Mean corpuscular hemoglobin concentration (MCHC) (g/dl):
There was no significant change in MCHC in treated groups as
compared to control group.
As per the result there are no significant differences in the
haemoglobin, total erythrocytes, total leucocytes, packed cell
volume, MCV, MCH and MCHC in the treated groups as
compared to control group. All the values of these parameters
although slightly higher but were found within physiological
range. The observations of the present study are in closed
agreement with the findings of Makled and Afifi (2001), Jain
(2008), Manwar and Mandal (2009).

Conclusions
On the basis of the observations for present
research work it was conclude that. There was no significant
difference found in hematological parameters.

References
Makled, M.N. and Afifi, O.S. (2001).Sorghum plus methionine
supplementation as a substituent for yellow corn in broiler
diets. Journal of Poultry Science, 21 (2):381-397.
Manwar, S.J. and Mandal, A. B. (2009). Effect of reconstitution of
sorghum with or without enzymes on production
performance and immunocompetence in broiler chicken.
Journal of the Science of Food and Agriculture, 89(6):9981005.

Results
Total erythrocyte count (TEC) (million/cu.mm): There was no
significant change in total erythrocyte count in treated groups as
compared to control group.
Total leucocytes count (TLC) (thousand/cu.mm): There was no
significant change in total leucocytes count in treated groups as
compared to control group.
Hemoglobin (Hb) (gm/dl): There was no significant change in
haemoglobin concentration in treated groups as compared to
control group.
Packed cell volume (PCV %): There was no significant change in
PCV in treated groups as compared to control group.
Mean corpuscular volume (MCV) (fl): There was no significant
change in MCV in treated groups as compared to control group.
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INTESTINAL HISTO-MORPHOMETRY AND GUT HEALTH STATUS OF BROILER
CHICKENS FED DIET INCORPORATED WITH PREBIOTICS
Avishek Biswas*, Mandal, A. B., Namit, M., Nasir, A.M., and Qadri, S. S. N.
Avian Nutrition and Feed Technology Division, ICAR-Central Avian Research Institute, Izatnagar-243
122, India
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Summary
A total number of 240 (6 x 5 x 8), day-old broiler chicks
were randomly assigned to one of 6 dietary treatments for 6
weeks. A basal corn-soybean meal diet were formulated and
served as a control (T1) and the rest five test diets were prepared
by adding BMD 20 mg/kg diet (T2), Mannan oligosaccharides
(MOS) @ 0.1 or 0.2% (T3 and T4) and Fructo oligosaccharides @
0.1 or 0.2% (T5, T6 respectively) with basal diet. Villus height
(VH), width (VW) and crypt depth (CD were significantly
increased (P<0.05) at 21d and 42 d in the prebiotic i.e., MOS
(0.1 or 0.2%) supplemented groups but the ratio between villus
height and crypt depth (VH: CD) in 21 and 42 d did not differ
among the dietary supplemented groups. Coliforms and total
anaerobes counts were significantly (P<0.05) reduced at 21 and
42d at ileum and caecal in T3 group (0.1% MOS) compared with
other treated as well as control group, whereas, lactic acid
bacteria (LAB), lactobacilli count were significantly (P<0.05)
increased in all the probiotics supplemented groups. Significant
(P<0.05) increased were also observed in lactobacillus count in
crop, proventriculus, gizzard, ileum and caecal at 21 and 42 d in
all the prebiotics (MOS or FOS) supplemented groups. The
result of the present study led to conclusion that 0.1% MOS
inclusion in basal diet improved histo-morphometry in intestine
and gut health in broiler chickens and it is a better alternate feed
additive to replacement of antibiotic growth promoter.
Key words: Prebiotics, Gut health, Gastro intestinal tract,
Antibiotic, Broiler

Background
During the past 50 years, antibiotics growth
promoters (AGP) have been used for the intensive poultry
production system as a feed additive to promote growth,
production and feed conversion ratio through improving gut
health and reduction of sub-clinical infections. In spite of its
tremendous beneficial use, antibiotics are losing public image
and increasing the interest of finding alternatives to antibiotics
growth promoter in poultry production system due to growing
concerns about antibiotic resistance and the potential threat for
using antibiotic growth promoters in many countries in the
world. Therefore, search for different categories of feed
additives for farm animals are referred to as natural growth
promoters (NGP), which include prebiotics, probiotics,
synbiotics, phytobiotics, feed enzymes, acidifiers etc in
replacement of alternatives to antibiotic growth promoters. The
objective of the present study was to evaluate the effect of
prebiotics (Mannan oligosaccharides-MOS and Fructo
oligosaccharides-FOS) on intestinal histo-morphometry and gut
health status of broiler chickens.

Methodology
Two hundred and forty (240) day old broiler chicks
were distributed randomly in to 30 groups each of 8 chicks (6
treatments -5 replicates). A basal corn-soybean meal diet were
formulated and served as a control (T1) and the rest five test

diets were prepared by adding BMD 20 mg/kg diet (T2), Mannan
oligosaccharides (MOS) @ 0.1 or 0.2% (T3 and T4) and Fructo
oligosaccharides @ 0.1 or 0.2% (T5, T6 respectively) with basal
diet. Three birds / treatment on d 21 and 42 (total 36 birds) were
used for villus height measurement. One-cm segment of the
midpoint of the ileum was removed, then washed the segments
with physiological saline solution, and fixed in 10% buffered
formalin. Histological sections were examined microscopically.
Fifteen measurements were taken per bird for this variable.
Gastrointestinal tract contents were squeezed from ileum and
caecal segments into sterile glass bottles on day 21 and 42.
Three freshly samples (1 g) from each treatment was diluted and
plated on to MacConkey agar, MRS and plate count agar (PCA)
for enumeration of coliform, Lactic acid bacteria (LAB)
Lactobacilli spp and total anaerobes, respectively. A general
linear model was used on logarithmically-valued counts to
determine the effect of treatment and time on microbial levels.
The data obtained in different studies were subjected to test of
significance by SPSS-20 in a completely randomized design
(Snedecor and Cochran, 1994), and means were compared
using Duncan's multiple range test at P < 0.05.

Results
Villus height (VH), width (VW) and crypt depth (CD
were significantly increased (P<0.05) at 21d and 42 d in all the
prebiotic i.e., MOS (0.1 or 0.2%) supplemented groups
compared with other treated groups. Whereas, the ratio
between villus height and crypt depth (VH: CD) in 21 and 42 d
did not differ among the dietary supplemented groups. This
indicates that the absorptive function in the ileum of these
chickens was higher compared with control treatments. The
result of the present study indicated that coliforms and total
anaerobes counts were significantly (P<0.05) reduced at 21 and
42d at ileum and caecal in T3 group (0.1% MOS) compared with
other treated as well as control group, whereas, lactic acid
bacteria (LAB), lactobacilli count were significantly (P<0.05)
increased in all the probiotics supplemented groups compared
with control diet and antibiotic treated group. Probiotic
supplementation reduced the population of entero-bacteria in
the ileum and caeca compared to the control groups. There were
significant (P<0.05) increased in lactobacillus count in crop,
proventriculus, gizzard, ileum and caecal at 21 and 42 d in all the
prebiotics (MOS or FOS) supplemented groups compared with
basal and antibiotic treated group. The lactobacillus count in
antibiotic treated group were significantly lower (T3) than in
basal diet.

Conclusions
It is concluded from this study that Mannan
oligosaccharides (MOS) at 0.1% inclusion in basal diet improved
histo-morphometry of intestine and gut health status of broiler
chickens It is also recommended that Mannan oligosaccharides
(MOS), is a better alternate feed additive to replacement of
antibiotic growth promoter.
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GUT PATHOGENIC MICROBIAL LOAD AND INTESTINAL PH IN BROILERS
SUPPLEMENTED WITH BACTERIAL PROBIOTICS IN FEED
Malathi. V*., Prashanth, J. K, Srikrishna Isloor, Kamal Hassan and Jayanaik,
Department of Poultry Science, Veterinary College, Bangalore, KVAFSU

Summary

Results

An experiment was conducted evaluate the effects of
two bacterial probiotics on the gut health in terms of pathogenic
microbial load viz., E. coli, salmonella and Clostridium
perfringens and intestinal pH in broilers. Supplementation of
both the probiotics significantly reduced the counts of E. coli,
Samonella and Cl. perfringens when compared to the group
without probiotic. Simlarly, intestinal pH was lower in all
probiotic supplemented groups.

The results indicated that supplementation of both the
probiotics significantly reduced the counts of E. coli, Samonella
and Cl. perfringens when compared to the control group. Both E.
coli and Samonella counts were lowest in group 4 (5.345 cfu/g
and 4.201 cfu/g). Cl. Perfringens counts was lowest in group 2
(2.96 cfu/g) followed by group 4 (3.50 cfu/g) and group 3 (3.71
cfu/g). Intestinal pH reduced in all the probiotic supplemented
groups, with least pH recorded in group 4 (7.1) as compared to
the control (7.63). The results suggested that supplementation
of both the probiotics had beneficial effect on reducing the
pathogenic microbial load and pH in the intestines of broilers and
among the two, probiotic 2 was better in reducing E. coli and
Samonella counts and intestinal pH.

Key words: Gut health, E. coli, Salmonella, Cl. perfringens,
broilers

Background
Enteric diseases are an important concern to the
poultry industry because of lost productivity, increased mortality,
and the associated contamination of poultry products for human
consumption. With increasing concerns about antibiotic
resistance and potential for a ban on subtherapeutic doses of
antibiotic usage, there is increasing interest in finding
alternatives to antibiotics for poultry production and probiotics
are one such alternatives. Many bacterial and fungal probiotics
have been evaluated for their beneficial effects in poultry (Zhang
and Kim, 2013). However, work on Bacillus subtilis spores is
limited and hence this trial was conducted to evaluate two
bacterial probiotics in broilers.

Methodology

Conclusion
The results of this study strongly indicate that
supplementation of bacterial probiotic improves gut health by
reducing the pathogen load and pH. Among the two probiotics
evaluated, probiotic 2 was found to be better.

Reference
Zhang, Z.F. and Kim, I.H., 2013. Effects of probiotic
supplementation in different energy and nutrient density
diets on performance, egg quality, excreta microflora,
excreta noxious gas emission, and serum cholesterol
concentrations in laying hens. J Anim. Sci., 91: 47814787

A total of 180 number of broilers were procured from a
commercial hatchery and divided into 4 groups with 45 birds
each, with 3 replicates and 15 birds each. Group 1 was a control
group without probiotic supplementation. Group 2 and 3 were
supplemented with probiotic 1 (Bacillus subtilis spores) @ 100
g/ton feed and 200 g/ton feed respectively. Group 4 was
supplemented with Probiotic 2 (commercial probiotic) @ 500
g/ton feed. At the end of the 6 weeks trial, 6 birds from each
treatment were slaughtered, intestinal contents were collected
aseptically and subjected to enumeration of Escherichia coli,
Salmonella and Clostridia perfringens using standard protocols
and the counts were expressed as cfu/g of intestinal content. pH
of the intestinal contents (from proximal end of duodenum till
ileocaecal junction) was measured immediately using a digital
pH meter.
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EFFECT OF GARLIC (ALLIUM SATIVUM) AND NILAVEMBU (ANDROGRAPHIS
PANICULATA) ON HEMATOLOGICAL, SERUM BIO-CHEMICAL AND IMMUNE
PARAMETERS OF COMMERCIAL BROILER CHICKEN
Torali Arify1, S. Ezhilvalavan2*, A. Varun1, A. Sundaresan3, K. Manimaran4
Department of Poultry Science, 2Instructional Livestock Farm Complex, 3Directorate Centre for Animal
Production Studies, 4Central University Laboratory, Tamil Nadu Veterinary and Animal Sciences
University (TANUVAS)
1

Summary

Poultry Health and Welfare


The fast growing nature of broilers and their short
generation interval has been associated over the years with the
use of antibiotic growth promoters in animal feeds in order to
improve the quality of the product. There are some important
reasons that restrict the use of antibiotics such as the drug
resistance in bacteria and the drug residues in meat. The
utilization of growth promoters of natural origin become of an
interest in recent years. Hence, an alternative to antibiotics like
probiotics, prebiotics, synbiotics and phytobiotics are being tried
in poultry rations to improve growth, productivity and immunity
against diseases.

Background
Garlic is the king of the medicinal plants, which has
anti-bacterial, anti-viral, anti-fungal, anti-cancer, anti-oxidant,
immunomodulatory, anti-inflammatory, hypoglycemic and
cardiovascular properties. Nilavembu in Tamil meaning “neem
of the ground” and its isolates like andrographolide,
neoandrograholide, dehydroandrographolide,
isoandrographolide, etc. are reported to possess antiinflammatory, hepato-protective, astringent and anti-pyretic
properties. The phytochemical screening of garlic and nilavembu
revealed the presence of some same compounds which are
common to each other. Hence, the present experiment was
conducted to study the combined effect of garlic and nilavembu
on hematological, serum bio-chemical and immune parameters
in commercial broiler chicken.

Methodology

A total of 300 straight-run day old Cobb chicks were
randomly distributed into 5 treatment groups with three
replicates and 20 chicks in each replicate for a period of 6 weeks.
The chicks were fed with corn-soya based basal diet (control –
T1) 5 g of Garlic + 1 g of Nilavembu / kg of feed (T2), 10 g of
Garlic + 1 g of Nilavembu / kg of feed (T3), 5 g of Garlic + 2 g of
Nilavembu / kg of feed (T4) and 10 g Garlic + 2 g of Nilavembu /
kg of feed (T5), respectively. Three ml of blood was collected
randomly from six birds per treatment, at six weeks of age for
haematological parameters. The serum bio-chemical
parameters like total protein, cholesterol and triglyceride levels
were estimated in A15 Biosystem auto analyser by using
commercial available AGAPPE kit based on Direct Biuret method,
CHOD- PAP methodology and GPO –PAP method, respectively.
Antibody titre was done at 21st day using New castle disease
virus “F” strain.

the treatment groups with highest count in (T5) 10 g of garlic and
2 g of nilavembu fed group (11.60 ± 0.49) when compared with
control (7.21 ± 0.28) group. Whereas treatment groups T1, T2
and T3 had a comparable WBC count. It was also found that,
there was a non- significant difference exist among the various
treatment groups with respect to PCV (%), Hb (g/dl) and RBC (x
106) count. Statistical analysis of data on differential count
showed that lymphocyte had significant (P<0.05) influence in
the group fed with 10 g of garlic and 2 g of nilavembu (58.80 ±
0.73) and was comparable with T4 (57.83 ± 1.19) and control
(56.00 ± 1.06) group. Whereas, heterophils, eosinophils,
basophils and monocytes count showed a non-significant
difference among the various treatment group and control
group. It was also observed that, there is a non-significant
different exist among the different treatment groups with
respect to MCV, MCH and MCHC respectively.
Statistical analysis of data on total serum cholesterol
and triglyceride revealed highly significant (P<0.01) difference
upon the supplementation of garlic and nilavembu among the
different treatment group, where as a non-significant difference
exist among the treatment groups with the respect to total
serum protein. The lowest total serum cholesterol and
triglyceride were found in 10 g of garlic and 2 g of nilavembu (T5)
supplemented group (132.81 ± 0.86) and (66.42 ± 1.09),
respectively, and was significantly (P<0.01) lower than all the
other treatment groups. From this experiment, it was found that
with increase in garlic and nilavembu levels in the feed, there was
a decrease in cholesterol and triglyceride level in serum. The
results of this study revealed that there was a significant
(P<0.05) difference in titre among the various treatment groups
with respect to the antibody titre against Newcastle disease virus
at 21st day. The higher antibody titre was observed in the birds
fed with (T5) 10 g of garlic and 2 g of nilavembu (7.83 ± 0.70)
when compared with the control group (6.17 ± 0.40), whereas
all the treatment group had a comparable antibody titre.

Conclusions
It may be concluded that the supplementation of
garlic and nilavembu at various concentration had better result in
hematological, serum bio-chemical and immune parameters.
However, the higher concentration of garlic and nilavembu (T5)
had a better result with respect to WBC, lymphocyte count,
antibody titre and also had lower serum cholesterol and
triglyceride. The combinations of two phytobiotics such as garlic
for antimicrobial and nilavembu for antiviral property have
definitely brought about synergistic effect on the enhanced
immunity in broilers.

Results
The results of this study showed that WBC (x 103)
count revealed highly significant (P<0.01) difference between
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OCCURRENCE OF DUCK HEPATITIS A VIRUS IN KERALA, INDIA
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Summary

Results

A study was conducted to identify the etiological
agent which caused fatal and rapidly spreading infection among
3-4 day- old ducklings in Kerala. Duck hepatitis A virus (DHAV),
earlier known as duck hepatitis virus type- I (DHV-I), belongs to
the genus Avihepatovirus under the family Picornaviridae was
isolated by allantoic route of inoculation of liver homogenate
from infected ducklings. One-step RT-PCR was standardized to
confirm the DHAV, using primers targeted the RNA-dependent
RNA polymerase (3D gene). It yielded an amplicon of 467 bp.
The specificityof the primers was checked against E. coli,
Salmonella, Pasteurella multocida, Riemerella anatipestifer and
duck plague and its sensitivity was arrived as 104 dilution.
Pathogenicity studies were conducted to identify the virulence of
the four isolates obtained and the agent was reisolated from the
dead birds and was confirmed by the developed RT- PCR.
Histopathological examination of the paraffin embedded tissues
revealed lesions in liver, brain and spleen. This study forms the
first confirmed occurrence of the disease in India.

Clinical signs and post-mortem lesions: In many cases,
death was noticed without any clinical symptoms. In less acute
cases, ducklings loose their balance, fall on their sides and
develop spasmodic contractions of their legs prior to death. The
head is usually drawn back in opithotonus position with one leg
stretched forward and other backward. Enlarged liver with
spotted hemorrhages are the main gross lesions observed.

Background
Two important diseases normally occurring in ducks,
duck pasteurellosis and duck plague, have been extensively
studied and regular vaccination is practiced in India. An acute
disease of ducklings with very high mortality rate (90%) was
reported from Alapuzha district of Kerala. The gross and
histopathological lesions of various organs studied were
suggestive of a viral infection. The preliminary studies on duck
mortality suggest the role of duck hepatitis A virus (DHAV) as a
causative agent. After which, the disease was reported from
different parts of the state and soon become common. Hence, a
detailed investigation was attempted to identify the etiological
agent.

Isolation of the virus: On allantoic route of inoculation of the liver
homogenate, death of the embryo commenced at 48 hrs and by
3rd or 4th day PI, 100 % of the embryos were died. On harvesting,
the outstanding and pathognomonic lesions found were edema
of the dead embryos, necrotic liver, discolored, frequently green
or orange. Patechae were also observed on the liver surface. On
3rd passage onwards, greenish allantoic fluid was noticed.
Identification of the virus: By one-step RT-PCR, a DNA fragment
of 467 bp was amplified. RNA extracted from uninfected
duckling liver did not yield any amplicons under the same
condition. On specificity checking of the selected primers, no
amplicons were obtained from DNA of E. coli, Salmonella,
Pasteurella multocida, Riemerella anatipestifer and duck plague.
The sensitivity of these primers i.e, the minimum RNA
concentration at which the amplification occurred was checked
by the RNA extracted from the serial ten-fold dilutions of the
infected allantoic fluid and arrived as 104dilution.
Pathogenicity studies:On inoculating four ducklings per isolate
with 0.5 ml of infected allantoic fluid subcutaneously, death were
noticed from 24 hrs onwards and by 3rd day, all ducklings were
died with characteristic opisthotonic posture and on necropsy,
patechia on the liver surface was noted. The virus was re-isolated
from the liver of the dead ducklings, further confirmed by RTPCR.

Methodology
High mortality among ducklings was reported from
five different regions of the state. Clinical signs and gross lesions
were noted. Dead and ailing birds were collected from the
outbreak areas and brought to the Department of Veterinary
Microbiology, College of Veterinary and Animal Sciences,
Mannuthy, Thrissur for detailed investigation. Liver samples
were collected for virus isolation and molecular studies.
Homogenised liver samples were inoculated into embryonated
duck eggs by allantoic route. The RNA from both liver
homogenate and from the harvested allantoic fluid was
extracted by trizol method and then, subjected to one- step RTPCR using Quiagen kit. The primers were selected against the
gene encoding RNA-dependent RNA polymerase (Kim et al.
2007). A gradient thermal cycler was used and the reverse
transcription was performed at 45ºC for 30 min, enzyme
inactivation at 94 ºC for 5 min. PCR amplification was conducted
with an initial denaturation at 94 ºC for 20 sec followed by 40
cycles of annealing at 52 ºC for 30 sec, extension at 94 ºC; and a
final extension at 72 ºC for 5 min. The PCR products obtained
were separated by electrophoresis in 1.5 % agarose gels using
tris borate buffer (1X). For pathogenicity studies, twenty oneday-old ducklings were used for testing the virulence of the four
isolates obtained. Liver, brain, spleen and kidneys were collected
in 10 per cent neutral buffered formalin for histopathological
studies.

Histopathological studies: The microscopic lesions observed by
H and E staining was as follows: Liver: Dilation of sinusoids,
vascular degeneration, and bile duct hyperplasia. Vacuolation of
hepatocytes may be fatty changes/ hydropic degeneration.
Brain: Cerebral congestion and hemorrhage. Perineuronal
edema. Spleen: necrotic foci, inflammation and reticular cells
hyperplasia. Kidney: In some cases, renal tubular epithelium
showed vascular degeneration. Deposition of casts in tubules of
the kidney, where eosinophils infiltrated interstitially.

Conclusion
The study was developed and optimed the one-step
RT-PCR, which has been recommended by OIE terrestrial
manual, 2009 as a rapid and sensitive method for detection of
DHAV from clinical samples. It seems clear that the outbreak
occurred among ducklings in Kerala was caused by duck hepatitis
A virus. Continuous surveillance is essential to identify the strain
variation and an effective vaccine should be developed to
control the disease.
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ANTIFUNGAL ACTIVITY OF CITRAL AND CARVACROL ON ASPERGILLUS
PARASITICUS GROWTH IN VITRO
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Summary
Phytochemicals, Citral and Carvacrol were evaluated
for their antifungal activity against A.parasiticus (IMTECH 2797
growth in vitro. The phytochemicals were tested at 0.01, 0.05,
0.1, 0.2, 0.4, 0.6, 0.8 and 1.0% concentrations. Citral exhibited a
100% inhibitory effect on the growth of A. parasiticus at
concentrations of 0.05% and above while carvacrol exhibited a
similar effect at 0.1 -1% levels. Both Citral and Carvacrol were
found to be potential antifungal agents against A. parasiticus.

Poultry Health and Welfare

Background
Feed quality is a key for poultry health and productivity.
One of the major contaminats of poutlry feeds and feed
ingredients are the aflatoxins produced by the toxigenic
Aspergillus parasiticus and Aspergillus flavus fungi. These fungi
grow on feeds stored under high moist conditions and alter the
nutritional quality of grains in addition to producing aflatoxins.
Consumption of aflatoxin contaminated leads to reduced
performance, liver damage, immunosupression and mortality
and results in economic losses. Indiscriminate use of fungicides
to control toxigneic fungi has resulted medical problems due to
residual toxicity. Therefore, present study was conducted to
evaluate efficacy of phytochemicals, Citral and Carvacrol to
inhibit A. parasiticus (IMTECH 2797) growth in vitro.

Methodology
A. parasiticus (IMTECH 2797) was procured from
Institute of Microbial Technology, Chandigarh, India and
subcultured in potato dextrose agar (PDA) media. Fungal spores
were harvested, serially diluted with distilled water and
countable number of colonies was identified by spread plate
technique. Phytochemicals, Citral and Carvacrol (Sigma
Chemical Co) were used for the study. To PDA, 60.0ml of water
and citral or carvacrol were added at 0.01, 0.05, 0.1 ,0.2, 0.4,
0.6, 0.8 and 1.0% concentrations, autoclaved and the agar with
the test compound was poured to petriplates. The PDA medium
without phytochemicals served as control. To these plates, 0.1
ml diluted spore suspension of Aspergillus parasiticus (IMTECH
2797) was added, spread and incubated at 27-30°C for 5 days.
On day 5, colony counting was done to judge the anti-fungal
properties of the compounds.

citral did not show any antifungal effect at 0.01% concentration
while exhibited 100% antifungal activity at 0.05, 0.1 ,0.2, 0.4,
0.6, 0.8 and 1.0% concentrations (Fig. 1).
Citral is the major phytochemical present in
Cymbopogon citratus, a spice plant commonly known as
Lemongrass. Citral is identified as one of the major biologically
active compound with fungicidal properties in C. citratus
(Elagayyar et al. 2001). The observed inhibitory effect of citral
could be due to the penetration of plasma membrane and
rupture of plasmalemma of fungal cells, duly aided by the
lipopilic nature of the compound. Carvacrol is a predominant
monoterpenic phenol occurring in many essential oils of the
family Labiatae. The inhibitory effects of Carvacrol could be
related to its nonpolar nature that favors its movement through
cell membrane and a hydroxyl group with a system of
delocalized electrons that confers acidic nature leading to
membrane destabilization (Pizzolitto et al., 2015). Further
Carvacrol also inhibits fungal growth by binding to ergosterol
present in fungal cells and by increasing membrane permeability
and destabilization (Nobrega et al., 2016).

Conclusion
The phytochemicals, Citral and Carvacrol may eventually
become natural antifungal agents against Aspergillus fungi;
however, further studies are needed to elucidate the entire
mechanism of action of these compounds.
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Results
The results showed high antifungal activity for both the
studied phytochemicals. At 0.01 and 0.05% concentrations,
Carvacrol was observed to inhibit A. parasticus growth by 4 and
15% respectively. However, at all the studied concentrations
ranging between 0.1 to 1.0% carvacrol exhibited 100% antifungal
effect against the studied fungal strain. In contrast to Carvacrol,
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Summary

Results

The financial impact on poultry farmers, duck
hatcheries, control costs, and impact on market reactions due to
Avian Influenza (AI) outbreaks occurred in Kerala during 2014
was assessed. The primary data through cross sectional survey
among poultry farmers and secondary data from published
sources were used for analysing and deriving appropriate
conclusions. The major loss due to AI was observed in
commercial duck farms that are reared for meat purpose
followed by dual purpose (meat and egg) and backyard farms.
The loss incurred by small scale broiler and backyard poultry
farms was Rs.0.29 and Rs.0.026 lakh, respectively. The loss
incurred by small and large duck hatcheries was Rs.3.75 lakh and
Rs.7.74 lakh, respectively due to culling of hatchlings, young
birds and destroying eggs. The government invested around five
crore rupees for outbreak control and containment operation.
The price of duck, and broiler declined, whereas fish and beef
prices increased in the immediate aftermath of outbreaks. From
the study, it is inferred that financial impact of AI was high and to
minimize the losses preventive action like regular screening in
high risk regions and adoption of bio-security measures is
essential.

The estimated loss per duck farm were 5.94 lakh, 2.52
lakh and 0.10 lakh rupees in case of commercial farms reared for
meat, dual purpose and backyard farms, respectively. The culling
loss was high than other losses since the difference in expected
and compensated price per bird was high. The difference in price
for more than 2 months old ducks ranged between Rs.30 to
50/duck reared for meat purpose, Rs.100 to 150/duck reared for
dual purpose and for less than 2 months old the difference
ranged from Rs. 0.00 to 20. The loss incurred by small scale
broiler and backyard poultry farms was 0.29 and 0.026 lakh
rupees, respectively. The total loss of Rs.7.74 lakhs, Rs.3.75
lakhs were incurred by large and small duck hatcheries,
respectively. The government invested Rs.4.8 crore for outbreak
control and containment operation. The price of duck, and
broiler declined, whereas fish and beef prices increased.

Keywords: Avian Influenza, Economic impact, Kerala

Background
Avian Influenza (AI) is known as “bird flu”, is an
influenza caused by infection of influenza virus primarily in
poultry (Alexander and Brown, 2009). In India, the studies on
impact of AI is very limited except preliminary report by Ganesh
Kumar et al., (2008). The financial impacts of AI outbreaks help in
assessing the magnitude of impact in rupee terms and helps for
planning and implementing the intervention strategies. Hence,
the present study assessed short-run impact of AI to farmerproducers, outbreak control cost and market reactions of own
and substitute products consumed in the outbreak region.

Conclusion
The estimated cost of AI outbreak is a case of worst
case scenario as comprehensive financial impact on various
stakeholders, market reactions and consequential impact of
outbreak control were assessed. The transfer payments had
alleviated the loss partially to the farmer-producer and
hatcheries but could not offset other stakeholders. Hence, to
minimize the losses and to mitigate future AI outbreaks,
preventive action like regular screening of poultry birds in the
high-risk regions and adoption of bio-security measures is
essential.
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Methodology

The primary data through cross sectional survey and
secondary data from published sources were used for analysing
and deriving appropriate conclusions.Multistage sampling
design was adopted for undertaking the primary survey. The
primary data from 91 poultry farms (duck farms, broilers chicken
and backyard poultry), and four hatcheries were collected
through pre-tested schedules developed for the purpose.
Appropriate deterministic models were employed to estimate
the financial impact of AI in the duck farms, poultry farms, and
hatcheries. The percentage analysis and trend graph was used to
assess the market reaction.
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Summary

Results

The study evaluated health beneficial effects of
functional chicken meat bites (FCMB) as assessed using mice
model study. For this, the FCMB were developed using plant
based bioactive compounds and that were fed to 18 adult male
Swiss Albino mice for a period of 90 days. Serum biochemical
profiles indicated that feeding of FCMB lowered LDL and total
cholesterol, TGL, AST, ALP and catalase enzymatic activity but
increased HDL cholesterol and GPx. Histopathological and
morphometric parameters of different vital organs were normal.
This study confirmed that diet containing FCMB had many
functional health benefits towards human beings.

Results indicated that T2 fed mice showed better
serum total protein turn-over, higher HDL but lower LDL
contents, triglycerides (TGL) aspartate aminotransferase (AST),
alkaline phosphatase (ALP) and catalase activity. Serum samples
from this group of mice also showed lower total cholesterol
content but did not differ from control (C) or T1 fed group of
mice. However, the glutathione peroxides (GPx) activity was
higher in T2 group. Glycemic Index did not vary significantly from
corn based diet fed mice. Though percent body weight gain was
nearly similar for all groups of mice, T1 fed mice showed belly fat
deposition. Histopathological and morphometric parameters
were normal amongst the different mice groups since there was
no change in the any vital organs (heart, liver, kidney, lungs,
spleen and small intestine).

Background
Recent consumer demand on health oriented meat
products lead to develop functional meat products which are
nutritious, safe and healthy. Functional chicken meat products
are formed using different bioactive compounds derived from
fruits, vegetables and medicinal plants (Biswas et al., 2015).
These compounds have been reported to possess various
biological actions including anti-inflammatory, antioxidant,
antibacterial, antiallergic, anticarcinogenic and
immunomodulator activities. Many in-vitro analyses were
conducted for functional activity assessment of health oriented
meat products but lack sufficient studies on human clinical trials.
Since there were limited human volunteers, so it is meaningful
and logical that functional health benefits of meat products may
be confirmed using laboratory mice model study as they are
providing ample informations which are closely related to human
beings.

Methodology
To achieve the goal, three groups of mice (total= 18
adult male Swiss Albino mice) were maintained, in which control
group (C) was fed corn based diet (basal diet). The corn based
diet contained standard formulation (maize, wheat, milk and
salt). The other two groups of mice were provided control (T1)
and functional (T2) chicken meat bites in combination with basal
diet. In the first fifteen days, all the mice were fed common basal
diet, and thereafter, they were shifted to experimental diets
(Basal diet + bites, 50:50 combination). Periodical changes in
body weight gain, serum lipid profiles, total protein content,
glycemic index, enzyme concentration and antioxidant oxidant
activity (AOA) were assessed at 30, 60 and 90th day of feeding
interval. After the end of the feeding trails all the mice were
sacrificed and evaluated for changes in different
histopathological and morphometric parameters.

Conclusion
Feeding of functional chicken meat bites greatly
influenced all the biochemical parameters of experimental mice,
and also that depended on length of feeding time. Thus, it is
indicated that diet containing functional chicken meat bites
could have health beneficial effects.
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OPTIMIZATION OF µ-CALPAIN ASSISTED POST-MORTEM AGEING OF BREAST AND
THIGH MEAT FROM SPENT FOWL (RIR) DURING HOLDING AT 27±2°C
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Summary

Result

The present study envisaged effect of micro (µ-)
calpain, a calcium dependent thiol-protease on post-mortem
ageing of spent chicken meat during holding at room (27±2 °C)
temperature. For this, it was extracted, purified, separated from
m- calpain and calpastatin, and finally, identified on casein
Zymogram (calpains) and SDS-PAGE (calpains and calpastatin).
The target compound was also quantified through biochemical
test. Changes in pH and Warner-Bratzler shear force value were
recorded to understand the effect of calpain on post-mortem
ageing of meat. It is observed that µ- calpain has ampoule
influence in post-mortem ageing up to 3 hrs during holding at
27±2°C temperature.

Casein zymography study indicated that substantial
amount of µ-calpain present in the breast muscle during initial
hours of holding (0 h) but µ-calpain present in thigh muscle could
not catalyze the substrate present in gel. It was observed that for
both the muscles µ-calpain and calpastatin activity decreased
significantly at each interval during holding periods. The
presence of µ-calpain activity was clearly observed up to 3 hrs for
breast muscle from both male and female, however it was
completely absent at 6 hrs during post-mortem ageing. Similar
trend was also observed for the activity of m-calpain since was
completely absent at 6 hrs. Shear force values and pH were
decreased greatly with the increase of aging time showing the
presence of ample tenderness of breast and thigh muscles.

Background
Calpains, the calcium-dependent thiol-proteases are
widely distributed and expressed as ubiquitous and tissue
specific isoforms. It has been reported that there are two tissue
specific isoforms- µ- and m-calpains, and that have been
implicated in various important cellular processes including cell
motility, signal transduction pathways, apoptosis, cell
differentiation, ageing of meat etc. Amongst these two calpains,
micro (µ-) calpain has key role in post-mortem ageing of meat
which ultimately improves tenderness, flavour, juiciness and
other eating quality. So, this study was conducted to optimize µcalpain assisted ageing of breast and thigh meat of spent chicken
during holding at room (27±2°C) temperature.

Methodology
A total 24 samples of breast and thigh meat from
spent fowl (Rhode Island Red, male and female birds above 72
wks age) were collected from the dressed carcasses
immediately after slaughtering operation is over. Samples were
packed and held at room temperature for evaluation of calpain
activity and different meat quality parameters at 0, 3, and 6 hrs
interval. For analysis, calpains (µ- and m) and their potential
inhibitor calpastatin were extracted, purified by dialysis (12 kDA
MWCO), separated on anion exchange chromatography (DEAE
Sephacel), and finally, identified on casein gel (calpains) and
SDS-PAGE (calpains and calpastatin). All these enzyme
concentrations were also quantified spectrometrically based on
biochemical test. Changes in physic-chemical parameters like
pH and Warner-Bratzler shear force value were determined to
understand the effect of calpain on post-mortem ageing of
meat.

Conclusion
It is concluded that for breast muscle µ-calpain
mediated PM ageing was optimized at 3 hrs during holding at 27
±2°C.
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STANDARDIZATION OF SPROUTED BLACK GRAM DAL IN PROCESSING OF
FUNCTIONAL TURKEY MEAT LOAF
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Summary

Results

Present study was carried out to optimize sprouted
black gram dal (SBGD) in processing of functional turkey meat
loaf. SBGD was added at the rate of 2, 3 & 4% for T1, T2, & T3,
respectively while vitamin E, fructo-oligosaccharides (FOS) and
rosemary were added @ 0.08, 0.6, and 0.1%, respectively in all
samples. Results indicated that T2 sample had highest emulsion
stability, cooking yield & product pH. Values of proximate
composition were differed non-significantly, except protein
content that was higher in T2 sample. Sensory profiles indicated
higher acceptability for T2. Thus, addition of 3% SBGD was
optimum in processing of good quality turkey meat loaf.

Results indicated that amongst the all samples T2 had
highest emulsion and cooked product pH as compared to
control, T1 and T3. Cooking yield was also recorded highest for
T2 sample. With regards to proximate composition, moisture
content was highest in T1 sample. However, the protein content
was greater in T2 sample and its numerical value recorded to be
25.80 %. The ether extract/fat content however did not vary
significantly amongst the control and treatment samples. Total
ash contain was numerically greater in T2 sample. Data relating
to sensory attributes viz., colour and appearance, flavour;
texture, juiciness and overall acceptability indicated that
amongst the treatments there were significant differences in
scores as rated by expert panel members. It was observed that
amongst all samples T2 had significantly higher value than rest of
treatments.

Background
The demand of functional meat products is increasing
at the fast pace throughout the world. Most consumers want
balance diets in their food chart since high calorie and unhealthy
diet may cause increase incidence of cardio vascular diseases,
obesity, cancers etc. So, development of functional meat
product is required to tackle current diet related health
problems. Turkey meat is famous for its leanness and delicacy.
So, for sustaining demand, research exploitation for processing
of value added functional meat products is required. The
objective of this study was to standardize level of sprouted black
gram dal in development of functional turkey meat loaf.

Methodology
The experiment was designed to develop functional
turkey meat loaf incorporated with antioxidant, prebiotic and
sprouted black gram dal. In processing, a total 3 different
treatments were assigned in which sprouted black gram dal was
added at the rate of 2, 3 & 4% for T1, T2, & T3, respectively.
Other functional ingredients viz., vitamin E, fructooligosaccharides (FOS) and rosemary were added @ 0.08, 0.6,
and 0.1%, respectively in all samples. A control sample of
standard formulation standardized earlier was also prepared. All
the added ingredients for the treated samples were replaced
with the lean meat. The meat emulsions were prepared, filled in
aluminum molds; steam cooked, cooled to room temperature
and finally, evaluated different physicochemical parameters,
proximate composition & sensory attributes.

Conclusion
Product processed with the incorporation of 0.1%
rosemary, 0.6% FOS, 0.08% vitamine E and 3% sprouted black
gram dal were most suitable than the other two products
including control. Thus, it is concluded that turkey meat loaf
formulation containing 3% SBGD was optimum in processing of
good quality turkey meat loaf.
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INFLUENCE OF DIFFERENT LEVELS OF ENERGY AND PROTEIN ON CARCASS
CHARACTERISTICS OF BROILER IN ENVIRONMENTALLY CONTROLLED HOUSING
SYSTEM
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Department of Poultry Science, Veterinary College and Research Institute, Namakkal- 637 002.
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Background
Indian poultry sector has been growing at around 8-10
per cent annually over the last decade and at more than 12 per
cent in last three years. The domestic poultry meat production is
estimated to have increased from less than one million tonne in
2000 to 3.4 million tonne in 2012 with per capita availability
from 0.8 kg to 2.8 kg. Environmentally controlled housing system
pave way to overcome the ill effects of climatic variation inside
the poultry house. Accordingly, now-a-days, due to
advancement in production system, broiler rearing in
environmentally controlled houses are coming up for easy
operation and exploiting the maximum genetic potential of the
broilers. Prevailing conditions of increasing ambient temperature
and the system of rearing in tropical countries are the major
concern in broiler production. The future of broiler industry may
increasingly depend on environmentally controlled poultry
house rather than open sided poultry house, due to conditions
like global warming.

Methodology
The biological experiment was carried out with 288
sex separated, day-old, commercial broiler chicks belonging to
single hatch purchased from local hatchery. The chicks were wing
banded, weighed and randomly allotted into nine treatment
groups with four replicates of eight chicks in environmentally
controlled housing system. All the birds were grown up to five
weeks of age under standard managemental condition in
environmentally controlled housing system. At the end of the
experimental period (35th day), four males and four females,
totally eight birds from each treatment group were randomly
selected and slaughtered as per the method of Arumugam and
Panda (1970). The pre-slaughter weight, eviscerated carcass
weight, ready-to-cook carcass weight, giblets weight and
abdominal fat weight were recorded. The data collected were
subjected to statistical analysis as per the method suggested by
Snedecor and Cochran (1989). The treatment groups of the
experiment were presented in Table-I

groups T7 and T8 (1.92 and 1.91%, respectively). The groups T2,
T3,T5, T6, T7 and T8 showed higher yield of gizzard (2.14, 2.25,
2.11, 2.14, 2.32 and 2.11%, respectively) than groups T1, T4 and T9
(2.02, 2.00 and 2.04% respectively). In case of giblets yield,
except T4 (4.44%) all the remaining groups showed better yield
(4.56 to 4.91%).The results are in partial agreement with the
findings of Al-Batshan and Hussein (1999) and Tang et al. (2007)
who also reported that increasing dietary energy had significant
effect on dressing percentage, carcass weight and carcass yield
in broilers. The results are in agreement with the findings of
Kamran et al. (2004) and Yadav and Sah (2005) who stated that
reduction of crude protein increased the average dressing
percent in broilers.
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Results
The mean (± S.E.) carcass characteristics of broilers
reared in environmentally controlled housing system as
influenced by different levels of energy and protein are
presented in Table II.The result revealed that in environmentally
controlled housing system, feeding of different levels of energy
and protein had significant (P<0.05) influence on eviscerated
weight, liver, gizzard, giblet and abdominal fat yields at fifth week
of age in broilers. In environmentally controlled housing system
group T1 recorded higher eviscerated and ready to cook
percentage (74.31 and 78.52) followed by T7 (73.19 and 77.89)
and the lowest yield recorded in group T4 (71.85 and 76.32). The
groups T1, T2, T3,T4, T5, T6 andT9 recorded higher liver yield (2.15,
2.03, 2.09, 1.94, 2.00, 2.04 and 2.02%, respectively) than
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EFFICACY OF PLANT LEAF EXTRACTS BASED SENSOR TO MONITOR FRESH
CHICKEN MEAT QUALITY AT REFRIGERATED (4±1°C) STORAGE
S. Talukder, S. K. Mendiratta, G. Chauhan, I. Prince D., R. K. Agarwal, R. R. Kumar, A. Soni, S.
Chand
ICAR-Indian Veterinary Research Institute, Izatnagar, Bareilly-243 122 (U.P.), India

Summary

Results

Supply of quality meat to the end users in its safest
form is the biggest challenge to meat processors. Therefore,
monitoring of product quality during supply chain is essential.
Food packaging can play a crucial role to protect the product
from environment and communicate with the consumer. An
attempt was made to develop a plant extracts based intelligent
packaging sensor to monitor aerobically packed fresh chicken
meat quality stored at refrigerated (4±1ºC) condition. With the
progress of storage period there was deterioration of quality of
meat which was ascertained by evaluating the changes in quality
attributes. Developed sensor was showing a distinguishable
color change collaterally with the changes in quality attributes.

Stored meat become visibly spoiled on 8th day, which
was correlated with color change of sensor from its initial
reddish-pink color on 1st day to light green on 7th day and finally
to green on 8th day. A significant difference (P<0.5) was
observed in DE value for color change in sensor during storage
and maximum value (11.84) was calculated on 8th day of
storage. In fresh chicken meat pH, Total volatile basic nitrogen
(TVBN), Ammonia, Tyrosine, Free amino acid concentration
increased significantly (P<0.5), whereas Glucose, Titrable
acidity and Shear force value decreased significantly (P<0.5) on
8th day of storage as compared to 1st day. Lovibond Tintometer
color value showed increasing trends for redness (a*) and
chroma whereas yellowness (b*) and hue angle showed
decreasing trends. On progression of storage sensory score for
color, odor, general appearance and over all acceptability
decreased significantly (P<0.5). Total plate count, Psychrophilic
and Pseudomonas cont (cfu/g) increased significantly (P<0.5)
on 8th day as compared to 1st day of storage.

Background
At present there is huge demand for strategies to real
time quality monitoring of packed food in supply chain.
Monitoring of meat quality during transportation and storage by
application of intelligent packaging system may assure its quality
and safety to consumer. Designing of plant based environment
friendly and cost effective intelligent food quality indicator
sensors can fulfill all the present requirements. To develop
sensor, filter paper strips of suitable dimension (2 cm x 2 cm)
were coated with plant-A leaf extracts mixing with suitable
humectants and were attached inside fresh meat packets such a
way that it could visible from outside of the packet.

Conclusion
On the basis of results observed it could be concluded that
developed sensor is expected to provide a convenient aid to
monitor quality and shelf life of chicken meat during storage at
refrigeration.

Methodology
Standardized extraction protocol was adopted to
obtained plant-A leaf extracts. Agarose at 3% level was used as
humectants with 15% extracts to prepare indicator solution.
Filter paper strip was used as carrier. Sensor were attached inside
of fresh chicken packet and stored at refrigeration until visible
signs of spoilage observed. Monitoring of color changes in
sensor and evaluation of quality attributes of chicken meat were
done at every one day interval. Hunter color lab was used
calculate DE value to evaluate color change in sensor during
storage. Standardized procedures were used to determine
changes in various physico-chemical parameters, sensory
attributes and microbiological parameters in chicken meat
during storage. Suitable statistical methods were applied to
analyze the obtained data.
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PURIFICATION AND CHARACTERIZATION OF ANTIOXIDANT PEPTIDES FROM
SPENT HEN MEAT
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Poultry Management and Product Processing

Summary
This work was undertaken to isolate, purify and
characterize few important bioactive peptides from spent hen
meat. Protein hydrolysates were prepared by incubating spent
hen meat extract with proteolytic enzymes at appropriate pH
and temperature for different incubation period. Significant
(P<0.05) increase in % Degree of Hydrolysis (DH) ranging from
15% to 60% was observed in spent hen meat extract incubated
with all the enzymes. Highest %DH was observed for samples
treated with Pronase-E. Few fractions generated from protein
hydrolyzed samples indicated significantly higher (P<0.05)
DPPH radical scavenging activity suggesting the presence of
antioxidant peptides.

Background
Meat is a good source of bioactive compounds and
protein derived peptides viz, immunomodulatory, antimicrobial,
antithrombotic, antioxidant and antihypertensive peptides.
Meat proteins contain bioactive sequences, which are inactive or
incomplete within the parent proteins and only via proteolytic
digestion, active peptide fragments are released from native
proteins. Bioactive peptides can be harvested from meats and
offal through aging of meat, fermentation and enzymatic
treatment. Although information on bioactive peptides
generated from meat proteins is limited, there is a possibility of
extracting important peptides from spent hen meat for
developing novel functional meat products. Therefore, present
study was conducted to optimize the procedures for extraction,
purification and generation of protein hydrolysates/peptides
from spent hen meat.

Methodology
Protein extract was obtained from 20g of spent hen
meat by diluting with 1:10 portion in 200 mL of 0.02M
phosphate buffer PH 7.4 and then homogenised with help of
mixer grinder for 2 minutes followed by centrifugation at 15570 g
for 20 minutes at 4 °C. Supernatant was used as meat extract or
start up for further experiments. The protein extract was
subjected to enzyme hydrolysis in presence of purified ginger
protease (1:200), Proteinase-K (1:100), Pronase-E and Pepsin
(1:100) and control at pH 7.0-8.0. The reaction mixes were
incubated at 37°C for 4 hours. Both the control and enzyme
treated samples were collected, precipitated after stopping the
reaction at 90°C for 10 minutes in the 20% TCA and centrifuged
at 15,570 g at 4°C for 15 minutes and finally supernatant was
collected and utilized for determination for percentage degree of
hydrolysis. The protein concentration was determined by
Lowry’s method. The % degree of hydrolysis was estimated for
control and treated extracts by measuring the protein content

soluble in 10% TCA. The antioxidant activity (DPPH radical
scavenging activity) was evaluated from control and treated
fractions obtained after gel filtration chromatography.

Results
Our findings indicate that use of 1:1000 (sample:
enzyme) will hydrolyze the protein samples in case of
Proteinase-K and Pronase-E. Purified ginger protease prepared
in our laboratory is also effective in hydrolysing the proteins @
1:10. Significant increase (P<0.05) in % degree of hydrolysis and
SDS-PAGE results indicate generation of hydrolysates/peptides.
The SDS-PAGE of crude, filtered and gel filtered fractions
indicates significant breakdown in large molecular weight
proteins and appearance of small molecular weight peptides.
The antioxidant effect of crude and gel filtered fractions was
evaluated using DPPH radical scavenging activity. Few fractions
generated from protein hydrolyzed samples indicated
significantly higher (P<0.05) DPPH radical scavenging activity
suggesting the presence of antioxidant peptides. The gel filtered
fractions were freeze dried and the gel bands will be submitted
for mass spectrometry analysis to look for antioxidant peptides
present in spent hen meat.

Conclusion
Although, bioactive peptides, such as antioxidant
peptides, have not yet been utilized in the meat industry, meat
products with such activity could open up a new market. Also,
bioactive peptides generated from meat proteins could be
developed as novel functional food ingredients. Further research
efforts in the area of identifying and charactarizing bioactive
peptides from different meats, by-products and cooked meat
products and their potential application in development of
innovative functional meat products must be undertaken.
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CALCIUM KINETICS AND BIOMINERALIZATION OF THE EGG IN AGING HENS
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1
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Epidemiology and Disease Informatics, Bangalore, India

Summary
In poultry industry, an estimated 13 to 20 per cent
eggs produced are cracked or broken between oviposition and
retail sale which causes loss to poultry industry. This incurs
considerable loss to the poultry entrepreneur. Though the factors
responsible for egg shell quality viz. breed, age and rearing
conditions, moulting and particle size of calcium supplements
are studied in detail, our understanding on biomineralization of
the egg is not comprehensive. Further, improving egg shell
quality warrants a comprehensive research on basic
mechanisms responsible for better egg shell quality through
improved biomineralization of the egg. Hence, we attempt to
study the age associated changes in the calcium kinetics during
biomineralization of the egg and its influence on egg shell
strength during the ovulatory cycle in white leghorn hens. The
productive period of white leghorn hens is between 18 to 72
weeks and beyond 72 weeks egg production decreases which
mark the beginning of senescence. This decrease in egg
production is associated with increasing incidence of laying of
eggs with poor shell thickness, and strength. The decrease in hen
day egg production and occurrence of broken or poor quality egg
shells due to aging can be attributed to decrease duodenal up
take of calcium, low carbonic anhydrase activity and a reduction
in basal HCO3- ion transport across the epithelium of the egg
shell gland.
Keywords: Ovulatory cycle, ion transport, calcium uptake, shell
strength

Background
The productive period of white leghorn hens is
between 18 to 72 weeks during which period the hen lays
approximately 320 eggs. During this period, the egg shell quality
varies between very-good to poor and is dependent on varied
reasons. However, as the bird ages, the shell quality is
compromised. Decreased shell quality is one of the major
problems in poultry industry which results in the production of
shell less eggs to varying degrees of abnormalities and breaks in
the egg shell. Biomineralization of the egg operates at several
levels, beginning with dietary calcium levels to duodenal
absorption and the final deposition of calcium carbonate
occurring for several hours in the egg shell gland prior to
oviposition. These processes are influenced by hormones
vitamin D3 and parathormone (PTH) as well as the basal HCO3ion transport across the epithelium of the egg shell gland. Since
our understanding on biomineralization of the egg is not
comprehensive, we attempt to study the age associated
changes in the calcium kinetics during biomineralization of the
egg and its influence on egg shell strength during the ovulatory
cycle in white leghorn hens.

Methodology

The study was conducted in white leghorn Babcock
300 strain birds (n-60), reared in individual cages and fed on
standard layer ration (CP 169.9 and ME 11.28 MJ/Kg) ad libitum
from 16 to 90 weeks of age having free acc. Hen day egg
production was calculated for 20-40, 41-60, 61-72 wks. Egg

shell breaking strength was measured using texture analyzer as
described by Anderson et al (2004). Blood samples were
collected through brachial venipunture, on 40, 60, 72 and 90
weeks of age. Serum was separated was stored at -80°C for
analysis of Vitamin D3 and PTH using commercially available kits
as per the manufacturer's instructions. Five birds were sacrificed
at 40, 60, 72 and 90 weeks of age by cervical dislocation. The
duodenal loop was dissected out and stored in ice cold
phosphate buffered saline (pH 7.4) and processed for in vitro
calcium up take studies as described Al-Batshan et al. (1994).
Egg shell glands removed and stored at -80°C and carbonic
anhydrase was estimated as described by Brion et al. (1988).
Samples of duodenum, ovary, oviduct, egg shell gland etc., were
collected in buffered fomol saline (pH 7.0) stained with
hematoxaline and eosin and histomorphology examined.

Results
The hen day egg production increased gradually up to
60th week which thereafter declined during 61 to 90 weeks
period. The age related decline in egg production was associated
with a concomitant decline in the egg shell breaking strength
(31.34±6.15 to 16.21±5.40 (N/sec). The deterioration in the
eggshell strength was associated with concurrent decline in (a)
duodenal calcium uptake (349.47±7.37 to 141.74±6.12
nM/g/min) (b) carbonic anhydrase activity in the egg shell gland
(288.00±20.14 to 108.00±10.71 µg/g) (c) reduction in basal
HCO3- ion transport across the epithelium of the egg shell gland
(72±2.14 to 12±0.72) (d) Circulating levels of Vitamin D3 and
PTH with increasing age. The absorptive and secretory surfaces
viz. villi length of duodenum and ileum, gland depth in isthmus,
magnum and egg shell gland showed age associated changes.

Conclusion
We conclude that the age associated decline in egg
shell quality is due to the reduced absorption of dietary calcium
from the intestinal tract, basal HCO3- ion transport across the
eggshell gland epithelium. These factors result in decreased
deposition of calcium carbonate over the shell due to reduced
carbonic anhydrase activity despite the longer stay of the egg in
the uterus.
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Summary
Egg shell quality has been an important consideration
for better storage and marketability of chicken eggs around the
globe. Moulting has been in vogue to enhance egg production in
aged birds usually beyond 70 weeks of age. To elucidate the role
of moulting in enhancing eggshell strength, layer hens were fed
with a high zinc diet (ZnO @ 20000 mg.kg-1 feed) for 10 days
beginning at 70 weeks of age. Egg shell breaking strength and
shell thickness were measured during 72, 90 and 110 weeks and
compared with those collected from hens fed on rations without
ZnO. Results indicated that moulting enhanced shell strength
and shell thickness. We also tested the effect of moulting on the
duodenal uptake of calcium and the carbonic acid activity along
with the basal HCO3 ion transport across the eggshell gland to
correlate with the deposition of calcium carbonate during the
shell formation. Birds were sacrificed on day 5, 10 of moult, and
on 90 and 110 weeks of age for this purpose. Moulting has
significantly (P>0.05) enhanced the duodenal uptake of
calcium, carbonic anhydrase activity and basal HCO3- ion
transport across the eggshell gland. Moulting enhances egg shell
quality by improved dietary calcium absorption, enhanced
secretion of HCO3- ion transport across epithelium and carbonic
anhydrase activity in the eggshell gland.
Keywords: Moult, zinc oxide, ion transport, calcium uptake,
shell strength

Background
In poultry industry, an estimated 13 to 20 per cent
eggs produced are cracked or broken between oviposition and
retail sale which causes loss to poultry industry. This incurs
considerable loss to the poultry entrepreneur. Biomineralization
of the egg operates at several levels, beginning with dietary
calcium levels to duodenal absorption and the final deposition of
calcium carbonate occurring for several hours in the egg shell
gland prior to oviposition. Moulting has been shown to improve
egg production in aged hens since our understanding on post
moult biomineralization of the egg is not comprehensive, we
attempt to unravel the physiological basis of biomineralization
during transition from moult to post moult production period.

Methodology

Sixty-five weeks old white leghorn Babcock 300 strain
birds (n=80), reared in individual cages and fed on standard
layer ration (CP 16% and ME 11.28 MJ/Kg) ad libitum were
divided into two groups (n=40). At 70th week the birds in one
group (n = 40) were fed on moulting diet containing
20000mg.kg-1 zinc oxide for a period of 10 days and the
photoperiod was changed from 16L: 8D to 8L: 16D to facilitate
moulting. The initial and final body weights were taken up and
the mortality rates recorded. Feed intake was recorded during
this period. Post- moult egg production was recorded for up to
110 weeks of age. Egg shell breaking strength was measured
using texture analyzer as described by Anderson et al (2004)
during 72, 90 and 110 weeks of age. Blood samples were
collected through brachial venipunture, on 70 weeks, moulting
days 5 and 10, 90 and 110 weeks of age. Serum stored at -80°C
for analysis of Vitamin D3, T3, T4 and PTH using commercially
available kits as per the manufacturer's instructions. Five birds
were sacrificed on 70, moulting days 5 and 10, 90 and 110

weeks of age by cervical dislocation. The duodenal loop was
dissected out and stored in ice cold phosphate buffered saline
(pH 7.4) and processed for in vitro calcium up take studies as
described Al-Batshan et al. (1994). Egg shell gland was removed
and stored at -80°C and carbonic anhydrase was estimated as
described by Brion et al. (1988). Samples of duodenum, ovary,
oviduct, egg shell gland etc., were collected in buffered fomol
saline (pH 7.0) stained with hematoxaline and eosin and
histomorphology examined.

Results
The results of induced moulting are summarized below: Layer
birds can be safely moulted without any mortality using
20000mg.kg-1 zinc oxide characterized by decreased feed
consumption (53.59%) and average body weight loss up to
19.04%, and are related to the changes in internal organ weights.
Egg production dropped to 2.5% by day 5 and 0% from day 6.
Cessation of egg production was associated with decreased up
take of calcium from the duodenum (53.115 Vs. 141.74
nM/g/min) and egg shell gland carbonic anhydrase activity
(288.00 Â± 20.14 to 198.45 Â± 18.78 Âµg/g). Vitamin D3 and
PTH were significantly decreased whereas T3 but not T4 was
significantly decreased in moulted birds.
The birds resumed egg production in 21±0.53 days. During post
moult production period, Hen day egg production improved by
about 7 per cent (71.18 % vs. 64.89%), age associated decline in
the eggshell breaking strength (22.52±6.79 Vs. 16.21±5.40),
duodenal calcium uptake (325.04±31.76 Vs. 254.73±23.57).
The basal HCO3 ion transport across the uterine epithelium (12
to 40) and the carbonic anhydrase activity in the egg shell gland
(224.38±12.86 Vs. 102.73±9.82). Vitamin D3 and PTH were
significantly increased in moulted bird in lay at 110th week of
age; but that of T3 and T4 were not altered.

Conclusion
Layer hens can be safely moulted without any
mortality using 20000 mg.kg-1 zinc oxide and T3 but not T4 is
responsible for moulting. Moulting enhances egg shell quality by
improved dietary calcium absorption, enhanced secretion of
HCO3- ion transport across epithelium and carbonic anhydrase
activity in the eggshell gland.
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INFLUENCE OF AGE, SEX AND SEASON ON PHYSIOLOGICAL AND PERFORMANCE
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Summary

Results

The present study was aimed to evaluate the effect of
season, age, breed, sex and rearing system in Aseel and
Kadaknath chicken under hot-humid and winter season on their
physiological responses. Body temperature (back, comb,
cloacal) and respiration rate were not affected (P>0.05) by age,
breed or sex in Aseel and Kadaknath birds. Elevated (P<0.05)
body temperature and respiration rate were observed in hot and
humid than winter season. Body weight and weight gain were
influenced (P<0.05) by breed and rearing season. Aseel breed
had higher (P<0.05) body weight than Kadaknath. Hotâ“
humid season had shown (P<0.05) favorable result for weight
gain. Sex effect was apparent in later part of ages (9th week
onwards). Improved (P<0.05) weight gain was recorded under
cage system. Feed conversion ratio was found better in Aseel as
compared to Kadaknath birds.

Highest cloacal temperature recorded was
109.04±0.20°F in hot-humid season in 3 week old Kadaknath
female. Lowest cloacal temperature was observed in winter
season in 3 week old Aseel female 105.06±0.10. Highest
respiration rate 138.67±1.33 counts/min was noticed in Aseel
male in cage system of rearing in hot-humid season at 12 weeks
of age whereas lowest values 39.57±0.29 counts/min in Aseel
male in winter at 6 weeks of age. The overall mean body weights
at 2, 4 and 6 weeks of age in hot-humid season were
61.69±0.46 g, 123.36±1.11g and 225.29±2.47g and in winter,
were 48.88±0.59g, 79.01±1.36g and 157.12±2.57g,
respectively. Weights recorded in hot -humid conditions were
higher than those in winter. 8th week and 10th week body weight
gain for Aseel and Kadaknath were 60.39±1.34, 26.49±1.05
and 73.12±1.65, 41.59±1.41, respectively. Highest feed intake
in 1-6 weeks of 810.03±8.33 was recorded by Aseel male in
winter. Feed intake during 8th, 10th and 12th weeks for caged
birds and birds on deep litter were 272.43±22.65g,
417.56±12.13g, 481.33±22.13g and 247.91±15.02g,
323.65±16.36g, 420.66±16.09g, respectively. Lowest FCR
recorded was 2.26±0.19 by Kadaknath female in 1st week and
highest 10.51±0.45 by Kadaknath male on litter system at 11
week of age during hot-humid season. Mortality (%) recorded
during hot -humid for Aseel male, Aseel female, Kadaknath male
and Kadaknath female was 5.10%, 1.64%, 3.83% and 2.37%,
respectively, however, Mortality (%) recorded during winter for
Aseel male, Aseel female, Kadaknath male and Kadaknath
female was 5.80%, 5.23%, 8.414% and 18.32%, respectively.

Background
High temperatures cause increase in body
temperature and in other vital parameters like heart rate,
respiratory rate etc. Birds under stress spend less time feeding,
more time drinking and panting, as well as more time with their
wings elevated, less time moving or walking and more time
resting (Mack et al., 2013). Thermal stress causes the rostral
cooling centre of the hypothalamus to stimulate the medial
satiety centre, which inhibits the appetite centre, resulting in
reduced feed intake (Albright and Allison, 1972). There is a
paucity of information on physiological responses for indigenous
birds, therefore, present investgaton was aimed to evaluate the
effect of season, age, breed, sex and rearing system in Aseel and
Kadaknath chicken under hot-humid and winter season on their
physiological responses.

Methodology
A total of 400 hatching eggs of each breed (Aseel peela
and Kadaknath) were incubated and day old chicks were sexed
by Japanese method of vent sexing and were reared for a period
of 12 weeks in two seasons i.e. hot- humid and winter season. All
the birds were maintained under the standard management
conditions with ad libitum feed and water. In first phase (0-6
weeks) chicks were maintained in cages and afterwards (7-12
weeks) in both cage and litter till 12th week of age. Performance
parameters and physiological responses were estimated using
standard protocols.

Conclusion
In overall, it may be concluded that Aseel birds
showed better performance under hot-humid conditions.
Further, physiological prameters known in this study may be
utilized to know the health status and improvement for
indigenous birds.
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EFFECT OF WATER ACIDIFICATION AND SANITATION ON CARCASS
CHARACTERISTICS OF BROILER CHICKEN
S. Adil*, M. T. Banday, I. U. Sheikh, A. A. Khan, I. A. Baba, R. A. Pattoo and B. Zaffar
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Summary

Conclusion

Acidification and Sanitation are the practices that
most poultry growers implement to improve the water quality
for beneficial poultry production.

In conclusion, water acidification helps in reducing the
gut pH and improving the intestinal length but no such effect was
observed with water sanitation.

Background

References

Water quality management is very important to
guarantee poultry performance. It is the most important nutrient
for poultry. Although the necessity of providing a plentiful supply
and sufficient access is well understood, the importance of
water quality is often misunderstood or neglected. Providing a
clean and safe water supply is critical for ensuring that birds
perform at their best. The practices like water acidification and
sanitation are thus used in terms of improving the water quality
for beneficial poultry production. In this regard, a study was
conducted to evaluate the effect of water acidification and
sanitation on carcass characteristics of broiler chicken.
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farm monitoring of the impact of water system
sanitation on microbial levels in broiler house water
supplies. The Journal of Applied Poultry Research, 25(2),
266–271.

Methodology
144 one week old broiler chicks were utilized for the
study for a period of 6 weeks of their life. Birds were distributed
into 4 treatment groups each having 3 replicates of 12 chicks. In
control (T1) routine untreated drinking water was used. In T2 and
T3 acidifier and sanitizer was used respectively while as in T4
combination of acidifier and sanitizer was used.

Results
The results revealed that there was no significant
(p>0.05) effect on various carcass characteristics of broiler
chicken except for the gut pH and intestinal length. There was a
significant (p<0.05) effect on pH value of various segments of
gut in broiler chicken wherein acidifier treated water (T2) was
used when compared to T1 and T3, however no statistical effect
was noticed between T2 and T4. Similar trend was noticed in the
length of intestines of broiler chicken among various treatment
groups.
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TECHNOLOGY DEVELOPMENT FOR ALL-WEATHER BIOGAS PRODUCTION
EXCLUSIVELY FROM POULTRY EXCRETA BY IN-VITRO AND IN-VIVO
STANDARDIZATION
Chandrahas*, Raj Narayan and Hamid Ali
Avian Genetics and Breeding Division, ICAR-Central Avian Research Institute, Izatnagar, Bareilly-243122
(UP)

Alkaline pH, higher ammonical nitrogen content, lower
fiber and C:N ratio are some of the reasons that make poultry
excreta a poor substrate for bio-gas production. Therefore,
present study was undertaken to condition the poultry excreta
using in-vitro and in-vivo methods for efficient all-weather biogas production. In-vitro and In-vivo standardization for efficient
bio-gas production from poultry excreta was done through
dilution, acidification and carbonization experiments. It was
concluded that conditioning of poultry excreta has better
potential for all-weather bio-gas production. Approximately 5-6
time value addition of poultry excreta was perceived through
present study.

Background
Industrialization and intensification of Indian poultry
farming led to generation of various types of solid and liquid
poultry wastes like excreta, litter, dead birds, slaughter and
hatchery wastes etc. Poultry excreta is the chief component of
poultry waste whose estimated quantity is around 28-30 million
metric tonnes per annum in India (Chandrahas, 2016). Alkaline
pH, higher ammonical nitrogen content, absence of
methanogenic bacteria, lower fiber and C:N ratio are some of the
reasons that make poultry excreta a poor substrate for bio-gas
production through anaerobic digestion technique. Furthermore,
lower ambient temperature, especially, during winter also
reduces bio-gas production. To overcome these shortcomings,
in-vitro and in-vivo conditioning studies were undertaken for
efficient bio-gas production through poultry excreta in allweather conditions.

Methodology
In-vitro standardization for efficient bio-gas
production from poultry excreta was done through conditioning
experiments like dilution, acidification and carbonization. For invivo standardization, three anaerobic digesters of 0.2 cum
capacity were used. Best combination of 'dilution' and
'acidification' experiments was used for substrate formulation
and in-vivo bio-gas production using 0.2 cum anaerobic digester
and designated as T1. In T2, substrate was formulated using
combinations of 'dilution', 'acidification' and 'carbonization'.
Diluted poultry excreta without any other combinations acted as
control (T0). Overnight waster soaked poultry excreta with equal
amount of water were loaded in all the digesters daily. Produced
biogas was compressed in cylinders for further study. Similarly,
biogas slurry was also used for recording of different parameters.
Parameters recorded were hydraulic retention time (HRT),
ammonical nitrogen, pH, total dissolved solid (TDS) and biogas
composition, blue flame proportion etc using standard

procedures. The data were subjected to one-way ANOVA
(Snedecor and Cochran, 1989) and significant means between
different treatments were compared by Tukey's b Test.

Results
Total dissolved solid (TDS) was significantly (P<0.05)
higher in T1 and T2 than T0 with non-significant difference
between T1 and T2. pH value was significantly (P<0.05) higher in
T0 thanT1 and T2 with non-significant differences between later
two. Total ammonical nitrogen was also significantly (P<0.01)
higher in T0 thanT1 and T2 with non-significant differences
between later two. The hydraulic retention time (HRT) was lesser
in T2 followed by T1 than T0. Round the year, bio-gas production
was significantly higher (P<0.05) in T2 followed by T1 and was
lowest in T0. The ratio of bio-gas production in T0, T1 and T2 was
1:2:4. Proportion of blue flame from the burnt biogas was better
in T2 than T1. No blue flame was obtained in T0. The content of
methane (%, V/V), carbon-dioxide (%, V/V), oxygen (%, V/V),
hydrogen sulphide (ppmv) and balance gases ((%, V/V; N2,
VOCs, Moisture etc.) in T1 was 58.3, 33.23, 1.33, 22.33 and
7.03, respectively (Table 4). The respective values in T2 were
55.47, 35.5, 0.83, 57.00 and 8.17. Conditioning of poultry
excreta has shown better potential for all-weather bio-gas
production.

Conclusion
From the present study, it was concluded that
conditioning (dilution, acidification and carbonization) of poultry
excreta has better potential for all-weather bio-gas production.
Technology developed on the basis of above findings with
potential to produce 1m3 bio-gas from 12-13 to 19-20 kg
poultry excreta during summer and winter seasons, respectively.
Approximately 5-6 time value addition of poultry excreta was
perceived through present study.
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EVALUATION OF BIOPRESERVATIVE EFFECT OF CINNAMON ESSENTIAL OIL ON
RAW CHICKEN MEAT DURING REFRIGERATED STORAGE
Ravi Kant Agrawal*, Ashish Luke, Suman Talukder, Arvind Soni and S. K. Mendiratta
Division of Livestock Products Technology, Indian Veterinary Research Institute,
Izatnagar, Bareilly-243 122 (UP) India

Summary

raw chicken meat.

The study was conducted to evaluate the
biopreservative effect of cinnamon essential oil (CEO) on minced
chicken meat. Five concentrations of CEO (0.125-2.0%) were
tested. The antimicrobial and antioxidant effect was increased
with increasing concentration of CEO. CEO concentration of
0.125-0.25% was accepted while higher concentrations were
not accepted by sensory panelists. In 0.125-0.25%, shelf life
enhancement of 5-7 days was observed under refrigerated
storage conditions.

Results

Keywords: Cinnamon, Essential oil, Minced raw chicken meat,
Sensory attributes, Microbiological quality, and Shelf life.

Background
Poultry meat is one of the most popular meats in the
world because of its low price, short production time and ease of
preparation. Microbial spoilage and lipid oxidation are common
problems encountered during storage of raw meat. Now-a-days
consumers are demanding that their food should be minimally
processed and free from any chemical preservative. Therefore,
modern food industry is in search of natural materials that can
replace chemical preservatives. Essential oils are natural
products from plants and known to have antioxidant and
antimicrobial activity as well as GRAS status. Present study was
conducted to investigate the effect of incorporation of cinnamon
essential oil (CEO) on the physicochemical, sensory and
microbiological attributes of raw chicken meat stored under
refrigerated condition. Storage studies were also carried out to
determine the effect of CEO incorporation on shelf life of minced
raw chicken meat.

TBARS values decreased with increasing
concentration of CEO and estimated to be 0.65, 0.61, 0.54,
0.50, 0.48 and 0.47 mg (malonaldehyde/kg) on first day and
1.23, 0.95, 0.65, 0.58, 0.54 and 0.50 on 20th day of storage in
C, T1, T2, T3, T4 and T5, respectively. DPPH free radical
scavenging activity increased with increasing concentration of
CEO and estimated to be 22.5, 29.5, 36.8, 38.7, 41.9 and 46.7%
on first day and 10, 24.5, 29.5, 27.5, 33.4 and 38.42% on 20th
day in C, T1, T2, T3, T4 and T5, respectively. Level of FFA reduced
with increasing concentration of CEO as compared to control.
SPC reduced with higher level of CEO and counted 4.23, 4.04,
3.84, 3.0, 0 and 0 cfu/g on first day and NA, NA, 5.21, 4.89, 4.38,
4.27 cfu/g on 20th day in T1, T2, T3, T4 and T5, respectively.
Results reflect that application of CEO in minced raw chicken
meat as biopreservative significantly reduced microbial load and
oxidative deterioration as well as enhanced shelf life in
concentration dependent manner. In low concentration of
0.125% to 0.25%, shelf life enhancement of 5-10 days was
observed without affecting the sensory attributes.

Conclusion
Although, at higher concentrations, much better
enhancement of shelf life was observed but due to pungent
flavour of CEO, the meat was not accepted by sensory
panelists. To incorporate EOs in higher concentrations, some
strategies need to be devised to mask their pungent flavour.

Methodology
To investigate the effects cinnamon essential oil (CEO)
on the physicochemical, sensory and microbiological attributes
of raw chicken meat, five different levels of CEO viz., 0.125%,
0.25%, 0.5%, 1.0% and 2.0% (T1-T5) were incorporated in
minced raw chicken meat. A suitable untreated control (C) was
also kept for comparison. All the treatments and control were
individually packaged in oxygen-permeable PET jars and stored
at refrigeration temperature (4±10 C). Quality parameters were
evaluated at every 05 day intervals till visible signs of spoilage
were observed. For physicochemical parameters, thiobarbituric
acid reacting species (TBARS), free fatty acids (FFA) and DPPH
free radical scavenging activity was measured. Sensory
evaluation was carried out on 05 point scale. For microbiological
attributes, total plate count, phychrophilic count and coliform
counts were measured. Storage studies were carried out to
determine the effect of CEO incorporation on shelf life of minced
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EVALUATION OF EGG QUALITY TRAITS IN RHODE ISLAND RED, WHITE LEGHORN
AND THEIR CROSS (NANDANAM CHICKEN-IV)
Survase Swapnil Harichandra*, P. Kanagaraju, G. Srinivasan, R. Richard Churchill and S.
Madhankumar
PG Scholar, Department of Poultry Science, Madras Veterinary College, Tamil Nadu Veterinary and
Animal Sciences University, Chennai-07

Summary
From this study it is observed that the egg weight, egg
volume and egg surface were significantly higher in RIR when
compared to other breeds. Similarly, Albumen index and egg
shell thickness were significantly (P<0.05) more in RIR and
Nandanam chicken-IV compared to White Leghorn. Haugh unit
score was significantly (P<0.05) more in RIR and White Leghorn
compared to Nandanam chicken-IV. The other quality
parameters such as shape index, yolk index and yolk colour were
not significantly influenced by the different breeds.

Background
Egg quality is factor which contributes for better
economy price of table eggs. A comprehensive study was
undertaken to evaluate the egg quality traits of Rhode Island
Red, White Leghorn and their cross (Nandanam chicken-IV).
Nandanam chicken-IV is a crossbred developed from Rhode
Island Red and White Leghorns at Poultry Research Station,
TANUVAS, Chennai layer strain with brown shelled eggs suited
well for both backyard and semi-intensive rearing in agro climatic
condition of Tamil Nadu. One of the factors that affect the
quality of the egg is the breed of chicken, which does not only
affect the weight of the eggs but also against other egg
characteristics (Zita et al. 2009; Hanusov et al. 2015). Hence,
this study was planned to assess the egg quality traits of Rhode
Island Red, White Leghorn and their cross (Nandanam chickenIV). Nandanam chicken-IV which may provide necessary
information for improving the egg quality traits of cross bred
chicken.

Methodology

index were calculated by using formulas. Haugh unit were
calculated using the formula described by haugh(1937). Yolk
colour was studied by Roche yolk colour fan. The data recorded
were analyzed by using Statistical Package for Social Science
(SPSS for windows version 17; SPSS GmbH, Munich, Germany)
to determine analysis of variance between groups. The results
were expressed as mean ± S.E. Means were compared by
Duncan multiple range comparison test (Steel and Torrie, 1981)
with level of significance (P<0.05).

Results
Egg quality traits as influenced by different breeds are
presented in the table below. The egg weight, egg volume and
egg surface were significantly (P<0.01) higher in RIR when
compared to Nandanam chicken-IV and White Leghorn.
Similarly, Albumen index and egg shell thickness were
significantly (P<0.05) more in RIR and Nandanam chicken-IV
compared to White Leghorn. Whereas, haugh unit score was
significantly (P<0.05) more in RIR and White Leghorn compared
to Nandanam chicken-IV. The other quality parameters such as
shape index, yolk index and yolk colour were not significantly
influenced by the different breeds. Curtis et al. (1985) reported
similar findings that there were significant differences in albumen
and yolk ratios in various species of poultry were caused by
genetic variation.

Conclusion
From this study it is concluded that the Rhode Island
Red had better egg qualities when compared to White Leghorn
and their cross.
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EVALUATION ESSENTIAL OIL BLEND FORMULATIONS ON QUALITY ATTRIBUTES
AND SHELF LIFE OF EMULSION BASED CHICKEN NUGGETS STORED UNDER
REFRIGERATED CONDITIONS
Ravi Kant Agrawal*, Ashish Luke, Suman Talukder, Arvind Soni, Sagar Chand, Rajiv Ranjan Kumar
and Sanjod Kumar Mendiratta
Division of Livestock Products Technology, Indian Veterinary Research Institute,
Izatnagar, Bareilly - 243 122 (UP) India

Summary

Results

In present study five essential oils (EOs) were selected
based on their in vitro antimicrobial activity and blended in
various combinations. Of these, three blends were selected
based on preliminary trials. Selected three EO blends were
incorporated in different concentrations (0.125-1.0 %) in
emulsion based chicken nuggets along with control (without EO
blend) and evaluated for physicochemical, antioxidant and
microbiological attributes at 5 day interval until visible signs of
spoilage were observed. Essential oil blend incorporated chicken
nuggets exhibited reduced microbial load, enhanced antioxidant
activity and enhanced shelf life as compared to control in
concentration dependent manner. All the three EO blends in the
concentration of 0.125 % were well accepted by sensory
panelists and a shelf life enhancement of 4-5 days was obtained
under refrigerated storage conditions.

EO blends incorporated emulsion based chicken
nuggets maintained a significantly lower (P<0.05) TBARS, FFA
concentration during storage as compared to control. High
antioxidant activity of EO blend incorporated product was
reflected by significantly higher DPPH % and peroxide value in
treatments as compared to control. Microbiological parameters
viz., total plate count, psychrophilic count and coliform counts
were significantly (P<0.05) lower in all treatment groups in
comparison to control. Significantly higher (P<0.05) sensory
scores were observed for treatment-1 (0.125 %) as compared to
control. Higher concentration of blends (0.25 % or higher), were
not accepted by sensory panelists due to masking of meat flavor
by pungent flavor of EOs. Results show that all the three EO
blends in 0.125 % were effective in controlling oxidative and
microbial spoilage of chicken nuggets e which is reflected by
prolongation of storage life of about 4-5 days. Individual
variations were observed in sensory acceptability for the three
blends in consumer evaluation.

Keywords: Essential oil blend, Emulsion based chicken nuggets,
Food safety, Food quality, Sensory attributes, microbiological
quality.

Background
Today's health conscious consumers prefer natural
preservatives as compared to synthetic ones for better storage
stability of food products. Essential oils are known for their
promising antimicrobial and antioxidant activity since time
immemorial. However, due to their pungent flavor, they cannot
be added in higher concentrations individually. The present study
was conducted to investigate the efficacy of essential oil blend
formulations on quality attributes and shelf life of emulsion
based chicken nuggets kept under refrigerated storage
conditions.

Methodology
Formulated EO blends were incorporated in raw
chicken meat. Emulsion based chicken nuggets were prepared
following standardized formulation. Standard procedures were
used to measure various physicochemical, sensory and
microbiological parameters in emulsion based chicken nuggets
during refrigerated storage. For physicochemical parameters,
thiobarbituric acid reacting species (TBARS), free fatty acids
(FFA) and DPPH free radical scavenging activity was measured.
Sensory evaluation was carried out on 08 point Hedonic scale.
For microbiological attributes, total plate count, phychrophilic
count and coliform counts were measured. Hunter color lab was
used calculate DE value to evaluate color change in sensor during
storage. Storage studies were carried out to determine the effect
of incorporation of EO blends on shelf life of chicken nuggets.
Suitable statistical methods were applied to analyze the
obtained data.
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RESIDUES OF CERTAIN VETERINARY DRUGS IN POULTRY FEED, EGGS AND
TISSUES IN FEW NORTHERN INDIAN MARKETS
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Summary

Result

The study was conducted on market samples of
poultry feed, eggs and tissues collected from Ludhiana and
Barbala areas of northern India. Residue of drugs like
tetracycline, oxytetracycline, and chlortetracycline in samples of
poultry feed, egg, liver and muscle collected were found in the
range of 0.012 to 0.025ppm. The occurrence pattern of,
tetracycline, oxytetracycline and chlotetracycline were to the
tune of 5%, 8% and 5% among all samples. Similarly, the
occurrence of residues of trimethoprim and sulfamethoxazole
was recorded in samples of poultry feed, egg, liver and muscle
ranged from 0.01 to 0.025ppm. Higher residue levels were
observed in samples collected from Barbala. The level of
residues determined were within the permissible limit.

As revealed from results, residue of drugs like
tetracycline, oxytetracycline, and chlortetracycline in samples of
poultry feed, egg, liver and muscle collected from all four areas
were found in the range of 0.015-0.25ppm, 0.012-0.02ppm,
0.015-0.023ppm and 0.015-0.025ppm, respectively. In all, the
occurrence pattern of, tetracycline, oxytetracycline and
chlotetracycline were to the tune of 5%, 8% and 5% among all
samples. Higher drug residues were obtained in samples
collected from Barbala sampling areas. The occurrence of
residues of trimethoprim and sulfamethoxazole was recorded in
samples of poultry feed (0.015-0.025ppm), egg (0.010.02ppm), liver (0.015-0.023ppm) and muscle (0.01-0.02ppm)
with higher residue levels observed in samples collected from
Barbala area. The level of residues determined were within the
permissible limit.

Background
Harmful bio- and phyto contaminants including
veterinary drugs exert harmful effect in human and animal food
chain and cause a serious concern since quite some time. With
an aim to provide a safe food to human population, food safety
guidelines are to be followed in all food products. Since drugs are
being administered to livestock and poultry at different phases of
rearing to maintain proper health status, residues are likely to
occur in body (Singh et al., 2017). Therefore, possible source of
entry such as feed along with the food products like egg and
tissues (muscle) to be assessed and monitored for detection and
quantification of residue of the drugs so as to create a database
in this regard. With this objective the present study was
conducted on some market samples.

Methodology

Conclusion
It was inferred that residues of drugs were found
higher levels in feed samples. Among the locations of northern
region studied, samples collected from Barbala contained
relatively higher levels of residues than those from other areas.
All the samples analyzed, however, were within the permissible
limit.
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Samples of poultry meat, eggs and tissues
(n=40/commodity/location) were collected from certain
locations in northern India were determined. The samples of
poultry feed, egg and tissues were collected
(n=40/component/location) from farm and market places of
Ludhiana and Barbala areas of northern India. The samples were
extracted, purified and assessed for residues of tetracycline,
oxytetracycline, chlortetracycline, trimethoprim and
sulfamethoxazole by High Performance Liquid Chromatography
as per the methodology detailed in AOAC (1985).

Email: ckbeura@gmail.com
Innovations for Safe and Sustainable Poultry Production

224

Poultry Management and Product Processing

PMP-18

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

PMP-19

Proceedings of Indian Poultry Science Association Conference 28-30th November 2017

SHELF-LIFE EVALUATION OF FUNCTIONAL SOUP POWDER PREPARED FROM
SPENT HEN CHICKEN MEAT
P. Ravichandran, C. K. Beura*, A. K. Biswas and A. S. Yadav
ICAR-Central Avian Research Institute, Izatnagar, Bareilly

Poultry Management and Product Processing

Summary
The attempt was made to develop a soup powder
incorporating less preferred spent hen chicken meat. The
formulation containing major ingredients like lean meat at 70%
level and corn flour at 30% level with mint leaves at 0.1% level
and oregano at 0.05% were selected as best for the development
of functional chicken soup power. On basis of chemical
composition, sensory and microbial profile (TPC, Coliforms,
Yeast & Mould counts etc.), it was observed that these could be
satisfactorily stored for 60 days at ambient temperature (27±
200C) without significant change in the sensory attributes.

Background
Dried soups play an important role in the nutrition of
people because they fulfil present and future social consumer
requirements. Layer chicken population is around 140 million.
Meat from layer chicken, after end of their production life, is
tough and underutilized. In addition, with the increase of broiler
production, the sale of spent hens at reasonable prices has
become more difficult, affecting produces profits. Spent hens
are usually slaughtered and used in feed production and
concentrated stock preparations, or sold for domestic
consumption. However, a better use of hens at the end of laying
cycle, for example, in processing of food products with higher
added value, could provide economic benefits. Functional
chicken soup powder is one of such alternative which will add to
health care benefits as well (Devatkal et al., 2012). The
experiment was designed to develop functional chicken soup
powder incorporated with fiber rich cereals, leaves and herbs,
having antioxidant, antimicrobial and flavor enhancing activity
and study of the quality viz. nutritive value, sensory and
microbiological quality on ambient storage condition.

Methodology

product containing oregano (0.05%) has the high overall sensory
scores compared to the treatments containing other herbs. The
chemical composition, sensory attributes (appearance,
juiciness, acceptability score) and microbiological (TPC,
Coliform, Salmonella, Yeast & Mould count) profile were
assessed. The functional chicken soup powder was examined for
quality studies at a storage temperature of 27± 200C.

Results
During preliminary studies it was found that, based on
the sensory scores it has been observed that 70% meat and 30%
corn flour was suitable for the development of functional chicken
soup powder. The product containing mint leaves at 0.1% and
oregano (0.05%) levels had the high overall sensory scores
compared to the treatments containing other leaves. WAI and
WST of the products did not show any significant difference
among the treatments. Storage study was conducted at 37+
20C and parameters like PV, FFA, TBARS, ABTS+ and DPPH
radical scavenging activity were measured. Microbiological
assay (Total coliform count, E.coli count, Staphylococcus spp.
count, Salmonella spp., Yeast and mold) was conducted. It was
observed that the formulations could be satisfactorily stored for
60 days at ambient temperature (27± 200C) without significant
change in the studied attributes.

Conclusion
The formulation containing major ingredients like lean
meat at 70% level and corn flour at 30% level with mint leaves at
0.1% and oregano at 0.05% levels were selected as best for the
development of functional chicken soup power. The
formulations can be satisfactorily stored for 60 days at ambient
temperature (27±200C) without significant change in the
sensory attributes.

References

Preliminary trials were conducted to standardize
formulation for the development of functional chicken soup
powder. Experiments were conducted to identify the type and
optimum levels of cereal flour(s), leaves and herbs (Biswas et al.,
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leaves obtained low score in the sensory evaluation compared to
treatment incorporated with mint leaved. Incorporation of mint
leaves (at 0.1% level) in the product. Two different levels of
herbs-oregano, rosemary and thyme were incorporated and the

Devatkal, S.K., Thorat, P.R., Manjunath, M., & Anurag, P.K. (2012).
Comparative antioxidant effect of aqueous extracts of curry
leaves, fenugreek leaves and butylated hydroxytoluene in
raw chicken patties. Journal of Food Science & Technology,
49:781-785. DOI: 10.1007/s13197-011-0511-0
Biswas, A. K., Chatli, M.K. & Sahoo, J. (2012) Antioxidant potential of
curry (Murraya koenigii L.) and mint (Mentha spicata) leaf
extracts and their effect on colour and oxidative stability of
raw ground pork meat during refrigeration storage. Food
C h e m i s t r y
1 3 3 ( 2 ) : 4 6 7 - 7 2 .
DOI:10.1016/j.foodchem.2012.01.073

Email: ckbeura@gmail.com

225

Innovations for Safe and Sustainable Poultry Production

INFLUENCE OF ZnO NANO COATED LEMON GRASS OIL (Cymbopogon citratus)
ON STORAGE STABILITY OF VACUUM PACKAGED CHICKEN MEAT NUGGETS
G.V. Bhaskar Reddy*, T.N.V.K.V. Prasad1, J. Indumathi, E. Nagamallika and T. Madhava Rao
Department of Livestock Products Technology, College of Veterinary Science, Sri Venkateshwara
Veterinary University, Tiruapthi-517 502, Andhra Pradesh
1
Nanotechnology Laboratory, IFT, Regional Agricultural Research Station, Tirupati-517 502

Summary
Instead of using synthetic antioxidants, various natural
antioxidants and anti microbial agents like different essential oils
are well suited for delaying of oxidative and microbial
multiplication of cooked chicken meat nuggets. In this line, by
utilizing different advanced technologies like nano technology
will facilitate further delay of oxidative and microbial
multiplication to enhance the shelf life of cooked chicken meat
nuggets. In this study, the lemon grass oil was encapsulated with
zinc oxide particles and made nano particles of lemon grass oil
which has given excellent results in chicken meat nuggets via
delaying the oxidative and microbial multiplication during
vacuum environment at refrigerated storage temperature
(4±1°C).

Background
In chicken meat processing, certain problems
envisaged like colour instability and fat oxidation due to
disruption of muscle membrane structure. To control these
negative effects, various synthetic antioxidants are extensively
utilizing, but their usage was restricted owing to toxicity.
Consumer preferences for “natural” products have resulted an
increased interest in the use of natural antioxidants from various
plants, vegetables, cocoa products, oil seeds, herbs, fruits,
berries etc. Because of these reasons, a splendid approach of
replacing them with natural antioxidants to extend the shelf life
of meat products during refrigerated storage. However, there is
paucity of information about the utilization of various essential
oils and nano coated essential oils utilization to extend the shelf
life in chicken meat products. Thus, it is imperative to
standardize the methodology for using various essential oils and
nano coated essential oils in meat products to extend the shelf
life.

Methodology
The procedure for obtaining the zinc oxide (ZnO)
coated lemon grass oil was carried out at Nanotechnology
Laboratory, Institute of Frontier Technology, Regional Agricultural
Research Station, Tirupati, Andhra Pradesh. Various trail and
error methods were done to standardize the optimum
concentration of usage of both lemon grass oil and Zn O coated
lemon grass oil in chicken nugget formulations without
compromising the sensory quality. The standard procedure was
followed to prepare the chicken meat nuggets. The chicken
nugget formulations are control, BHA (synthetic antioxidant ie)
butyalated hydroxyl anisole added @0.01 %), LGO (only lemon
grass oil added @0.01 %) and NLGO (Zn O coated lemon grass
oil). The prepared nuggets were vacuum packaged and stored at
refrigerated temperature (4±1°C) and every 5 days interval
analyzed for various physico-chemical characteristics like pH, 2TBARS value and free fatty acid value, microbial profile and
sensory characteristics up to 30 days. The experiments were
repeated to six times and the data was analyzed using General
Linear Model procedure of statistical package for social sciences
(SPSS) 15th version.

Results

formulations. NLGO added chicken nuggets had significantly
(P<0.05) lower thiobarbituric acid reactive substance (TBARS)
values and free fatty acids (FFA) content compared to control,
BHA and LGO treatments. NLGO treated chicken nuggets had
lowest oxidation and bacterial lipolysis in entire storage period
which might be due to potent antioxidant and antimicrobial
activity of lemon grass oil. Further it might be due to sustained
release of various active components of lemon grass oil
especially citronellal, citral and geraniol. The overall mean
treatment total plate counts were found to be 3.51, 3.58 and
3.23 and 2.81 for control, BHA LGO and NLGO respectively.
There was a significant difference (P<0.05) found between
treatments and NLGO had lower total plate count compared to
control, BHA and LGO. Storage period also significantly
(P<0.05) influenced the mean total plate count and increased
the counts form 2.77 log 10 cfu/g (0 day) to 4.42 log 10 cfu/g (30
days).A significant (P<0.05) lower total psychrophilic counts,
coliform counts, lactobacillus counts and yeast and mould
counts were recorded in chicken nuggets added with ZnO nano
coated lemon grass essential oil. The vacuum packaged chicken
meat nuggets treated with NLGO rated significantly (P < 0.05)
superior scores of colour, flavour, tenderness and juiciness than
control, BHA and LGO treated samples. Further, the results of
influence of NLGO and storage period on overall acceptability
scores of vacuum packaged chicken meat nuggets during
refrigerated storage revealed that a significant (P<0.05)
difference was found between treatments and storage period.
The mean treatment overall acceptability scores of chicken meat
nuggets were found to be 5.93, 6.19, 6.37 and 6.83 respectively
forcontrol, BHA LGO and NLGO respectively. NLGO added
chicken nuggets rated significantly (P<0.05) more overall
acceptability scores than remaining formulations. As the
advances of storage period, overall acceptability scores were
significantly reduced from during refrigerated storage. The
TBARS values, FFA % and microbial counts increased significantly
and sensory scores decreased significantly (P < 0.05) during
progressing of refrigerated storage.

Conclusion
It can be concluded that ZnO nano coated lemon grass
oil had excellent antioxidant and antimicrobial properties
compared to control, BHA and LGO treated chicken meat
nuggets during refrigerated storage under vacuum conditions
and the nuggets were shelf stable up to 30 days without any
quality deterioration. This research also revealed that the
sustained release of lemon grass oil active principles throughout
the storage to prevent lipid oxidation and microbial
multiplication.
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The chicken nuggets treated with NLGO had
significantly (P < 0.05) higher pH values compared to control,
BHA and LGO treatments. The control had recorded highest pH
value throughout the storage period compare to other
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COMPARATIVE EVALUATION OF EXTERNAL AND INTERNAL EGG QUALITY
CHARACTERISTICS OF DIFFERENT VARIETIES OF TURKEY
K. Premavalli* and A.V. Omprakash
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Chennai-51

Summary

Results

A study was conducted to evaluate the egg quality
characteristics of Beltsville Small White, Native, and Nandanam
Turkey-1. A total of 75 eggs collected from 35 weeks old turkeys,
comprising of 25 freshly laid eggs each were evaluated.
Beltsville Small White eggs had significantly higher yolk colour
and yolk percentage. Native turkey eggs had significantly higher
yolk index, yolk colour, Haugh unit, albumen and shell
percentages. Nandanam Turkey-1 eggs had significantly higher
shell thickness, yolk index, Haugh unit, albumen and shell
percentages. It was concluded that both the Nandanam Turkey-1
and Native turkey eggs had significantly better egg quality
characteristics than Beltsville Small White turkey eggs.

The overall mean values of the egg weight(g), egg
volume (%), shape index, specific gravity and egg shell thickness
(mm) were 65.72±0.54, 95.86±1.55, 74.90±0.45,
1.058±0.01, and 0.35±0.00. Statistical analysis revealed that
there were no significant differences in egg weight, egg volume,
shape index, specific gravity and albumen index between
different varieties of turkey. Highly significant (P<0.01)
differences in egg shell thickness, egg yolk colour, albumen
percentage, yolk percentage and shell percentage were
observed between different varieties of turkey. Significant
(P<0.05) differences were observed in egg yolk index and Haugh
unit values between different varieties of turkey. Beltsville Small
White turkey eggs had significantly higher yolk colour and yolk
percentage. Native turkey eggs had significantly higher shell
thickness, yolk index, yolk colour, Haugh unit, albumen
percentage and shell percentage. Nandanam Turkey-1 eggs had
significantly higher shell thickness, yolk index, Haugh unit,
albumen percentage and shell percentage. Nandanam Turkey-1
turkey eggs had significantly (p<0.01) higher shell thickness
(mm) (0.381±0.003) followed by Native1native turkey
(0.359±0.007) and Beltsville Small White (0.311±0.004).

Keywords: Turkey, varieties, egg quality.

Background
Egg is a complete food as it contains many vital
nutrients and egg quality is determined by its consumer
acceptance. Turkey eggs are a valuable nutritious food source for
human similar to chicken eggs. Many reports on egg quality traits
of commercial chicken breeds are available but limited reports
on turkeys (Obike et al., 2015). Nandanam Turkey-1, a black and
white coloured plumage turkey was developed by Poultry
Research Station, TANUVAS, Chennai. Hence, present study was
designed to compare the external and internal egg quality
characteristics of different varieties of turkey viz. Beltsville Small
White, Native and Nandanam Turkey-1 birds reared under
intensive system.

Methodology

Beltsville Small White, Native, and their cross-bred
(Nandanam Turkey-1) breeder turkeys were reared under deep
litter system following standard management practices. All the
birds were fed with adlibitum isocaloric and isonitrogenous
standard turkey breeder ration and potable drinking water. Eggs
were collected from 35 weeks old breeder turkeys. A total of 75
eggs, comprising of 25 numbers of freshly laid eggs from each
variety were evaluated for external and internal egg quality
characteristics. Egg weight (g) was recorded to an accuracy of
0.01g using electronic monopan balance and the length and
breadth were measured, egg shape index, egg specific gravity
and egg shell thickness were determined. The height of albumen
was measured half way between the yolk and the edge of the
inner thick albumen by using spherometer. Width of albumen
was measured by Vernier caliper. The height of yolk with albumen
intact was measured along with width. Shape index, albumen
index, yolk index and Haugh unit were calculated as per the
standard procedures. Albumen was separated from yolk and the
weight of albumen, yolk and shell without membrane were
recorded and their percentages from total egg weight were
calculated. Shell thickness without inner membrane were
measured at three places (top, middle and bottom) using a
screw gauge meter. All data were analysed statistically (Snedecor
and Cochran, 1994).

Conclusions
In the present study, egg quality characteristics of
Beltsville Small White, Native, and Nandanam Turkey were
evaluated. Beltsville Small White eggs had significantly higher
yolk colour and yolk percentage. Native turkey eggs had
significantly higher yolk index, yolk colour, Haugh unit, albumen
and shell percentages. Nandanam Turkey-1 eggs had
significantly higher shell thickness, yolk index, Haugh unit,
albumen and shell percentages. It was concluded that both the
Nandanam Turkey-1 and Native turkey eggs had significantly
better egg quality characteristics than Beltsville Small White
turkey eggs.
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EVALUATION OF PROBIOTIC PROPERTIES OF LACTOBACILLUS SPP. ISOLATED
FROM THE GASTROINTESTINAL TRACT OF ASSAM INDIGENOUS CHICKEN
G. Gonmei1*, D. Sapcota1, J.D. Mahanta1, J.K. Talukdar1, N. Kalita1, G.K.Saikia2 and B.N. Saikia3
1

Dept. of Poultry Science, 2Dept. of Microbiology, 3Dept. of Animal Nutrition, College of Veterinary
Science, AAU, Khanapara, Guwahati, Assam

Summary
Lactobacilli are considered as beneficial bacteria in its
ability to utilize nutrient efficiently and competitively exclude
pathogenic microbes from the gastro-intestinal tract. In this
study, 5 strains of Lactobacillus spp. were isolated from the gut
of Assam indigenous chicken and were screened for probiotic
properties. The strains designated as ACE5 and AJ3 proved to be
the most promising probiotics and were identified both as
Lactobacillus reuteri through the 16S rRNA gene sequence and
BLAST search analysis. The strain is registered as Lactobacillus
reuteri PIA16 under GenBank, National Centre for Biotechnology
Information.
Keywords: Lactobacillus, Probiotic, Assam indigenous chicken

Background
Modern broilers raised under commercial conditions
are liable to many diseases and affect the productivity. On the
other hand, Assam local chickens are reared under natural
conditions and adapt well to local climate, possesses disease
resistance capacity (Kalita et al., 2009) and their meat also has
good flavour. These special attributes of the indigenous chicken
may have link with possessing beneficial gut microflora like
Lactobacillus spp. Thus, these microbes when isolated and
characterized from the gut of local chicken may prove useful as
probiotic agent for commercial purpose.

Methodology
Five nos. each of healthy Assam local chickens
belonging to three age groups i.e., chick, grower and adult reared
under rural conditions were collected randomly. After
slaughtering, the contents of digestive tract (crop,
proventriculus, jejunum, ileum and caecum) were collected in
Phosphate Buffer Solution and pooled as per different segments
of gastrointestinal tract and age wise. Intestinal contents were
homogenised and centrifuged at 700X to get the supernatant
and aliquots from each sample was enriched in MRS broth,
incubated and then plated on MRS agar. Colonies were randomly
picked and then each isolate were purified and stored as 20 %
glycerol stock mixture at -20°C.The isolates were screened for
Lactobacillus on morphological, cultural and biochemical ground
(catalase test and sugar utilization pattern). The Lactobacillus
strains were subjected to in-vitro tests viz aggregation test,
acidic pH tolerance test, bile salts tolerance test, enzymatic
activity, cell surface hydrophobicity, co-aggregation test and
antagonistic activity to check its potency. After screening, the
strains showing good probiotic qualities were characterized by
molecular methods using genus specific primers conducted at
Institute of Microbial Technology, Chandigarh. One-way ANOVA
and Duncan's multiple range tests were done to elucidate
differences using SAS System.

Results

shaped and 29 strains were catalase negative. The sugar
utilization patterns (32 sugars, ONPG, citrate utilization and
esculin hydrolysis) of the 29 strains revealed that five strains viz.,
APR1, APR2, AJ3, AJ6 and ACE5 utilized 32 out of the total 35
sugars and substrates which were selected for evaluation of
probiotic properties.The isolates ACE5 and AJ3 displayed high
aggregation by settling down to the bottom of the tube upon
keeping straight for 15 min. For the enzyme (protease) activity,
the isolates ACE5 and AJ3 showed the highest halo zone of
13.0±0.57 mm and 13.0±0.5 mm in diameter, respectively. All
the Lactobacillus isolates showed resistance to acidic pH 3 after
90 min of incubation which was evident with colony
development on MRS agar except for the isolate AJ6 which
showed no growth in the acidic medium. Lactobacillus Strains
ACE5 and AJ3 showed a high survival rate (%) at 0.15 % and 0.3 %
(wt/vol) ox bile than the remaining isolates.
The isolates ACE5, AJ3 and APR1 showed high hydrophobicity
when treated with xylene giving average OD values of
88.0±1.65%, 86.8±1.12 % and 84.61±1.37 %, respectively. Per
cent co-aggregation was observed low between the five
Lactobacillus isolates and E. coli. Antagonistic activity of
Lactobacillus against E. coli through well diffusion assay
indicates the inhibitory property of Lactobacillus and the isolate
AJ3 showed the highest inhibition zone of 13.15±0.88 mm.
The five Lactobacillus isolates were ranked based on multiple
criterions and scoring pattern, of which ACE5 and AJ3 showed
the higher score of 40.15 and 33.07, respectively. Accordingly,
these two strains were selected as having the best probiotic
properties. The strains ACE5 and AJ3 both showed 99.72 %
genetic identity with Lactobacillus reuteri through the 16S rRNA
gene sequence and BLAST search analysis. The 16S rRNA gene
sequence of the identified isolate L. reuteri was submitted to
GenBank, National Centre for Biotechnology Information and
the strain is registered as L. reuteri PIA16 (accession No.
KX260961).

Conclusion
The present study shows that Lactobacillus reuteri
PIA16 isolated from Assam indigenous chicken GI tract can be
utilized as a potential probiotic agent in commercial broiler
production. As the probiotic properties of Lactobacillus reuteri
PIA16 is found promising.
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A total of 80 LAB bacteria were isolated from the gut of
Assam native chickens, out of which 31 strains were screened
morphologically and biochemically for the characteristics of
Lactobacillus. The isolates appeared as Gram positive, rod
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EFFECT OF HIM ON DRESSING PERCENTAGE AND CARCASS CHARACTERISTICS OF
GIRIRAJA BIRDS
Dharmaraj, G. Y*, Jayanaik, H. C. Indresh, T. M. Prabhu and Munegowda, T.
Faculty of Department of Poultry Science, Veterinary College, Bangalore

Summary

Results

The experiment was conducted to evaluate the effects
of Herbal Immunomodulator (HIM) powder and liquid form
(with and without vaccine) comparing with Levamisole powder
(with and without vaccine) on dressing percentage in Giriraja
birds. In a completely randomised design, 525 day old Giriraja
chicks were assigned to seven treatments with each treatment
group consisting of five replicates with 15 chicks each. The
results of the present study found that the dietary
supplementation group had no significant effect on dressing
percentage of birds, abdominal fat, relative weight of the liver,
gizzard, breast and thigh muscle. HIM powder with vaccine
supplemented group had higher heart per cent compared to
control and levamisole with vaccine and HIM with vaccine
supplemented groups. There is significant difference in relative
weight of the thymus in levamisole powder (with vaccine) T3 and
HIM in powder without vaccine (T4) and non significant in other
treatment groups when compared other treatment groups and
control groups.

The results of the present study showed that there was
no significant effect of supplementation of HIM powder and
liquid (with and without vaccine) on dressing percentage when
compared to the group supplemented with levamisole with
vaccine group (T3). The results of the present study are in
agreement with the finding Basmacioblu et al., (2004).The T6
group showed highest abdominal fat percentage of 2.53 as
against the lower of 1.67 per cent recorded in control group (T1).
There was non-significant difference in relative weights of liver
and gizzard and significant difference of heart among various
treatment groups. The results of present study are in agreement
with the findings Raghdad and Abd Al-Jaleel (2012) revealed that
the effect of turmeric in broiler diet on the giblets traits (i.e
Dressing, Liver, Gizzard, Heart%) at 6 weeks of age, results
showed no significant differences in giblets of treated group as
compared with control group. There was non-significant
difference in relative weight of thigh muscle and breast muscle
was recorded (Table 1).

Background

Conclusion

The ban on the use of antibiotics as feed additives has
accelerated and led to investigations of alternative feed
additives in animal production. As one of the alternatives, herbal
extracts are already being used as feed additives to improve the
growth performance under intensive management systems.
Many medicinal plants showing immune modulatory activity
have been used instead of drugs because of their low toxicity for
the host system, adequate absorption and capability to reach the
target organ without much degradation by host enzymes
(Arivuchelvan et al., 2012).

The results of the present study found that the dietary
supplementation group had no significant effect on dressing
percentage of birds, abdominal fat, relative weight of the liver,
gizzard, breast and thigh muscle. There is significant difference
in relative weight of the thymus and heart among control and
treatment groups.

Methodology
Five hundred and twenty five day old Giriraja chicks,
Each treatment had five replicates with 15 birds in each replicate.
The T1 was fed with control diet without any antibiotics and
coccidiostat, T2 were fed as in T1 and supplemented with
Levamisole powder, T3 were fed as in T2 and administered
vaccines, T4 and T5 were fed with Herbal Immunomodulator
(HIM) preparation in powder form without and with vaccines.,
respectively, T6 and T7 were fed with Herbal Immunomodulator
preparation in liquid form without and with administration of
vaccines, respectively against ND and IBD. At the end of
experiment two birds from each replicate slaughter for recording
dressing percentage and carcass characteristics.
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EFFECT OF OATS WASTE ON REPLACING MAIZE ON WEIGHT GAIN, FEED INTAKE
AND FEED EFFICIENCY IN GROWING DESI CHICKEN
A. Bharathidhasan* and P. Tensingh Gnanaraj
Instructional Livestock Farm Complex, Tamil Nadu Veterinary and Animal Sciences University, Chennai600 051. *Assistant Professor, Dept. of Animal Nutrition, Madras Veterinary College, Chennai-7

Summary

Results

An experiment was conducted to study the effect of
oats waste on replacing maize on weight gain, feed intake and
feed efficiency of growing desi chicken for a period of eight
weeks from 9-16th weeks age. The cumulative weight gain was
not differed among oats waste fed desi bird groups. The
cumulative feed intake was also not differed in all treatment
groups, however, there was a significant (p<0.05) increase in
feed intake during 11, 12 and 13th week in oats waste fed group
birds when compared to control. A non significant difference in
the cumulative feed efficiency in 9-16 weeks was observed. It
was concluded that the oats waste can safely be included up to
40 % with replacement of 100 % maize for growing desi chicken.

The proximate composition of oats waste was
revealed that 12.67 % crude protein, 8.65 % ether extractives,
0.64 % crude fibre, 75.91 % nitrogen free extract and 2.13 % total
ash. There was no significant difference in weight gain, feed
intake and feed efficiency in growing desi chicken when oats
waste supplemented with 0-40 % replacing maize upto 100%
(Table 1). The cumulative weekly weight gain was not differed
among oats waste fed desi bird groups. The cumulative weekly
feed intake was also not differed in all treatment groups,
however, there was a significant (p<0.05) increase in feed intake
during 11, 12 and 13th week in oats waste fed group birds when
compared to control. A non significant difference in the
cumulative feed efficiency in 9-16 weeks was also observed.
Similarly, the inclusion of unconventional waste like sweet potato
meal at 0, 10 % and 20 % produces similar weight gain and feed
intake in growing desi chicken (Afolayan et al., 2013).

Key words: Oats waste, desi chicken, weight gain, feed intake,
feed efficiency

Background
Native rural breeds are valuable genetic resources for
each country due to their adaptability to harsh conditions and
their resistance against local diseases. Nutritional value, aroma
and taste of eggs and meat from these birds are good and very
much interested to eat by human beings. These birds can
perform well with diets containing high in crude fiber and it has
better feed efficiency even with diets having low energy and
protein (Anjum and Khan, 2008) from locally available feed
ingredients. Hence, an experiment was conducted with an
objective to study the growth performance, feed intake and feed
efficiency of feeding non conventional feed like oats waste on
replacing maize in growing desi-birds for a period of eight weeks
from 9-16th weeks age.

Methodology
One fifty growing desi birds at 9th week age were
randomly divided into five experimental diets with three
replicates of 10 birds each. The five experimental diets were
prepared with iso-calorie and iso-nitrogenous diets by mixing of
0, 25 %, 50 %, 75 % and 100 % replacement of maize with oats
waste. The oats waste was included with 0, 10 %, 20 %, 30 % and
40 % in one to five treatment groups. All birds were fed with
weighed quantity of oats waste mixed feed and adlibitum
quantity of water and they were reared under standard manage
mental practices. The feed intake was measured daily and
weight gain was taken in weekly interval from 9-16th week age.
All data were statistically analysed.

Conclusion
It was concluded that the oats waste can safely be
included up to 40 % with replacement of 100 % maize for desi
chicken with non- significant difference in weight gain, feed
intake and feed efficiency in iso-calorie and iso- nitrogenous
diets.
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MICROBIAL CHANGES IN COMPOSTING OF POULTRY FARM WASTE DURING
DIFFERENT SEASON.
IA Baba1, MT Banday, HM Khan, AA Khan, ZH Munshi, AM Ganai, MM Darzi, M Ali and M Untoo
PhD student (Division of LPM), Division of Livestock Production and management, Faculty of
Veterinary Sciences and Animal Husbandry (SKUAST-Kashmir)

A research trail was conducted at FVSc and AH
(SKUAST- Kashmir) to study the different microbial changes in
composting of poultry farm waste (dead birds and litter) during
winter and summer season. Four treatment recipes formulated
were: T1 = Dead birds + Poultry litter, T2 = Dead birds + Poultry
litter + Paddy straw, T3 = Dead birds + Poultry litter + Effective
Microbes and T4 = Dead birds + Poultry litter + Paddy straw +
Effective Microbes. Coliform, total viable and Salmonella count
was estimated at initial, primary and secondary stages of
composting.

(control group) during winter while as 9.66 log10cfu in T4 and 8.50
log10cfu in T1 respectively during summer season. At secondary
stage the highest and lowest TVC of 5.83 in T2 and 5.0 in T4 during
winter season. Similarly during summer season the highest value
of 4.8 log10cfu was observed in T1 and T3 and lowest TVC of 3.5
log10cfu was observed in T2. Season had a significant (P<0.05)
effect on TVC only in T2 group containing paddy straw and T4
treatment group containing paddy straw with effective
microbes. At initial stage the Salmonella count ranged between
7.33 log10cfu in T3 group and 8.66 log10cfu in T2 group during
winter season. During summer season the highest and lowest
Salmonella count observed was 8.5 log10cfu in T1 group (control
group) and T2 group and 7.08 log10cfu in T3 group respectively. At
primary stage the Salmonella count varied between 5.66 log10cfu
in treatment group T2 and 4.66 log10cfu in T4. Similarly during
summer season the highest and lowest Salmonella count of
6.66log10cfu and 5.33 log10cfu was observed respectively in T1
and T4. The overall lowest Salmonella count of 5.16 log10cfu was
observed in T3 group. At the secondary stage of composting the
highest and lowest Salmonella count of 2.0 log10cfu and 1.75
log10cfu was observed in treatment group T1 and T2 respectively.
Similarly during summer season the highest and lowest
Salmonella count observed was 1.5 log10cfu (T2 and T3) and 1.25
log10cfu (T4) respectively. It was concluded that composting
drastically reduced the microbiological load of poultry farm
waste.

Results

Conclusion

At initial stage significantly (P<0.05) highest and
lowest coliform count of 8.25 and 6.83 log10cfu/g was observed
in T4 group and T3 group respectively during winter season.
Similarly during summer season the highest and lowest coliform
count observed was 8.0 and 7.58 log10cfu in T1 and T4
respectively. At primary stage the highest and lowest coliform
count recorded was 6.0 log10cfu in T2 group and 5.25 log10cfu in T3
and T4 group during winter and 6.33 in T1 and 5.5 log10cfu in T3
log10cfu respectively during summer season.At secondary stage
of composting the highest and lowest coliform count was 2.41
(T1 and T2) and 2.08 (T3) log10cfu during winter and 2.58 (T1) and
2.0 (T3) log10cfu during summer season respectively. The lowest
coliform count of 2.04 log10cfu was observed in T3 having
effective microbes. The TVC count at initial stage was highest of
13.0 log10cfu in T1 and lowest of 11.5 log10cfu in T3 and T4
respectively during winter season. Similarly during summer
season the highest and lowest TVC was 12.0 log10cfu in T4 and
11.16 log10cfu in T1 respectively. The overall highest TVC of 12.41
log10cfu was observed in T2. At primary stage the highest and
lowest TVC observed was 10.10 log10cfu in T4 group having with
paddy straw with effective microbes and 9.60 log10cfu in T1 group

Composting is an effective and secure method of
disinfecting the poultry waste.

Summary
A drastic reduction in coliform, total viable and
Salmonella count was observed due to composting of poultry
farm waste in the form of poultry litter and poultry carcass during
winter and summer seasons.

Poultry Management and Product Processing

Key words: Composting, microbial changes, Seasons

Background
Composting is an aerobic biological degradation
which results in a stable and biosecure final product. It is
commonly utilized technique for treating waste materials to
generate organic manure as an end product which is biologically
safe to use.

Methodology
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MICROBIAL CHANGES IN FERMENTATION OF POULTRY FARM WASTE DURING
DIFFERENT SEASON
IA Baba1, MT Banday, HM Khan, AA Khan, ZH Munshi, AM Ganai, MM Darzi, M Ali and M Untoo
Division of Livestock Production and management, Faculty of Veterinary Sciences and Animal
Husbandry (SKUAST-Kashmir)

Summary
Fermentation of poultry litter and carcass due to
different combination levels of Lactobacillus and Yeast addition
resulted into a highly drastic reduction in coliform, total viable
and Salmonella count during winter and summer season.
Background
Fermentation is biosecure method of disposal and
utilization of poultry farm waste involving lactic acid bacteria for
inactivating pathogenic viruses and bacteria and other
pathogenic organisms besides yields a valuable end product.
Methodology
A research trail was conducted at FVSc and AH
(SKUAST- Kashmir) to study the different microbial changes in
fermentation of poultry farm waste (dead birds and litter) during
winter and summer season. Nine treatment recipes formulated
were: T1 =Dead birds + Poultry litter, T2 =Dead birds + Poultry
litter + lactobacillus @ 1.0 % T3 =Dead birds + Poultry litter +
lactobacillus @ 0.5 %, T4 = Dead birds + Poultry litter + Yeast @
1.0 %, T5 =Dead birds + Poultry litter + Yeast @ 0.5 %, T6 =Dead
birds + Poultry litter + Lactobacillus@ 1% + Yeast @ 0.5%, T7
=Dead birds + Poultry litter + Lactobacillus @ 1% + Yeast @ 1%,
T8 =Dead birds + Poultry litter + Lactobacillus @ 0.5% + Yeast @
0.5% and T9 = Dead birds + Poultry litter + Lactobacillus @ 0.5%
+ Yeast @1%. Coliform, total viable and Salmonella count was
estimated at initial and final stages of fermentation.

(P<0.05) effect of two seasons on the TVC in all treatment
groups. At final stage the significantly (P<0.05) highest TVC of
3.33log10cfu/g was observed in treatment group T1 (control
group) and lowest TVC count of 1.80 log10cfu/g was observed in
treatment group T8 was observed during winter season. Similarly,
during summer season significantly (P<0.05) highest TVC of
3.25 in T4 and lowest TVC of 1.52 log10cfu/g in T8 was observed. At
initial stage the significantly highest (P<0.05) Salmonella count
recorded was11.33 log10cfu/g in T1 and lowest Salmonella count
recorded was 9.0log10cfu/g in treatment group T6 was observed
during winter season. Similarly, during summer season
significantly (P<0.05) highest and lowest Salmonella count of
11.33 and 8.25 log 10 cfu/g was observed respectively in
treatment groups of T2 and T9 respectively. There was a
significant (P<0.05) effect of two seasons on the Salmonella
count in T2, T5 and T7 treatments only. At final stage the
significantly (P<0.05) highest Salmonella count of 1.08log10cfu/g
was observed in T1 and non detectable Salmonella count was
observed in all other treatments (except T3 and T4) during winter
season. Similarly, during summer season significantly (P<0.05)
highest and lowest Salmonella count of 1.08 log10cfu/g in was
observed in treatment group T1 (control group) and non
detectable (ND) levels of Salmonella count was observed in all
other treatments.
Conclusion
Lactic acid and Yeast fermentations are ecofriendly
and secure methods of waste desensitization.

Results
At initial stage significantly (P<0.05) highest coliform
count of 8.25 log10cfu/g in T4 and lowest coliform count of 6.75
log10cfu/g in T3 and T8 was observed during winter season. During
summer season significantly (P<0.05) highest and lowest
coliform count of 7.87 and 5.75 log10cfu/g was observed
respectively in T2 and T7 both and T8. There was a significant
(P<0.05) effect of season on coliform count in different
treatments groups except T1 and T2. At final stage the significantly
(P<0.05) highest coliform count of 2.87 log10cfu/g in T2& T9 and
lowest coliform count of 2.05 log10cfu/g in T3 was observed
during winter season. Similarly, during summer season
significantly (P<0.05) highest coliform count of 2.75 in T3 and T5
and lowest coliform count of 1.95 log10cfu/g was observed in T8.
There was no significant effect of season on coliform count in
different treatments. At initial stage the significantly highest
(P<0.05) TVC of 6.62 log10cfu/g in T4 and lowest TVC of 4.75
log10cfu/g in treatment group T8 was observed in winter season.
Similarly, during summer season significantly (P<0.05) highest
and lowest TVC count of 9.12 and 4.37 log10cfu/g was observed
respectively in treatment group T3 and T6. There was significant
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EFFECT OF DIFFERENT SOURCES OF LIGHT ON THE CARCASS CHARACTERISTICS
OF BROILER CHICKEN
S. S. Nissa, I.U. Sheikh*, M.T. Banday, S.Adil, Bushra Zaffer and Shehrish Shafiq
Division of Livestock Production and Management, Faculty of Veterinary Sciences and Animal
Husbandry, Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir, Shuhama,
Srinagar-190006, India

Poultry Management and Product Processing

Summary
Poultry meat quality is potentially influenced by antemortem and post-mortem factors. For better meat quality, it is
necessary to control all these factors. Environmental factors are
one of the most important antemortem factor to be controlled
for the final meat quality. Light is a major environmental factor
that affects poultry production and among the various aspects of
light, the effects of different light sources on slaughter traits and
carcass characteristics is the least studied one. Therefore, a
study was conducted to investigate the effect of light sources on
the carcass characteristics, abdominal fat and carcass grading of
broilers.
Key Words: Light Source, Broiler, Carcass traits, Abdominal fat,
Grading

Background
Light is as an important management tool to regulate
broiler production and welfare. Lighting is a powerful exogenous
factor in the control of many physiological and behavioural
processes. Light allows the bird to establish rhythmicity and
synchronise many essential functions, including body
temperature and various metabolic steps that facilitate feeding
and digestion. In recent years many poultry producers have
changed from incandescent lamps to more energy efficient, long
lasting light sources such as fluorescent lights and more recently
LEDs have come into the market. Hence, the study of these light
sources on broiler meat quality is essential.

Methodology
One hundred and sixty day old broiler chicks were
brooded in battery cages for a week. After one week the chicks
were distributed randomly into four light treatment groups viz,
Natural light (T1) as Control, Incandescent (T2), CFL (T3) and
LED (T4) having 40 chicks in each which were again subdivided
into four replicates of 10 chicks each. Each treatment group was
housed in a light proof enclosure. The light intensity was kept
uniform for all the treatment groups. The experiment was carried
out up to six weeks of age and at the end of experiment 32 birds
were slaughtered as per Halal method. The birds were bled for
two minutes and defeathered, eviscerated and then head,
shanks were removed to study the different slaughter traits and
carcass characteristics. The abdominal fat from each carcass
was removed and weighed individually. The carcasses were also
visually observed for grading as per the standard procedure (BIS
Grading). The data was analysed by one way analysis of variance
(ANOVA) as per Snedecor and Cochran (1994).

Results

found to be 70.96 ± 0.32, 70.65±0.29, 71.26± 0.22 and 70.70
± 0.25 respectively, for T1, T2, T3 and T4 groups which shows
no significant difference among the different treatment groups.
The per cent eviscerated yield was found to be 82.09± 0.13,
81.90± 0.13, 82.13± 0.15 and 82.36± 0.19 in T1, T2, T3 and
T4 groups, respectively. Statistically again no significant
differences observed among the treatment groups. The broilers
reared under T1 (Control), T3 (CFL) and T4 (LED) groups scored
visual carcass score grade ‘A’ while as the broilers reared under
T2 (Incandescent) group scored visual carcass score grade ‘A’.
Among the cut up parts, the per cent breast weight
was recorded as 37.34±0.84, 38.26±0.83, 38.13±0.29 and
37.83±0.42 in T1, T2, T3 and T4 groups, respectively with no
significant difference among treatment groups. The per cent
thigh weight was recorded as 15.16±0.40, 14.16±0.43, 14.63
± 0.13 and 14.56±0.28 and that of drumsticks was 12.62±
0.27, 12.65±0.20, 12.98±0.18 and 12.87±0.35 respectively,
for T1, T2, T3 and T4 groups which is not differed significantly
among the groups. The per cent wing weight was 12.05± 0.24,
12.53±0.27, 12.81±0.15 and 12.52±0.43; per cent back
weight was 16.72±0.41, 16.31±0.51, 15.95±0.49 and 15.70
±0.25, per cent neck weight was 5.34±0.32, 5.22±0.31, 5.27
±0.19 and 5.69±0.18 for T1, T2, T3 and T4 groups, respectively
which is again not differed significantly among the treatment
groups. The per cent giblet yield was recorded as 7.89±0.11,
7.94±0.08, 7.99±0.09 and 7.92±0.09 in T1, T2, T3 and T4
groups, respectively. Statistically no significant difference was
observed among the groups. The per cent abdominal fat was
significantly higher in T1 (1.40±0.10) followed by T4 (1.29±
0.06), T3 (1.05±0.13) and T2 (1.02±0.09) groups.

Conclusion
From the present study it can be concluded that light
source has no effect on slaughter traits and carcass
characteristics of broiler birds. The carcass score was better for
the birds reared under CFL and LED lights. Therefore, broiler birds
can be reared under these light sources for better carcass
grading.
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The per cent blood loss was recorded to be 4.67Â±
0.05, 4.62±0.05, 4.67±0.04 and 4.63±0.05 for T1, T2, T3 and
T4 groups, respectively which did not show any significant
difference among the different treatment groups. The per cent
feather loss was recorded to be 6.55±0.09, 6.49± 0.06, 6.60 ±
0.06 and 6.53±0.06 respectively, for T1, T2, T3 and T4 groups.
There was no significant difference observed for feather loss
among the treatment groups. The per cent dressing yield was
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A STUDY ON EFFECT OF HERBAL EGG PRODUCTION STIMULANTS ON THE
PERFORMANCE AND EGG QUALITY IN LAYERS
T. Susmita*, C. Anil kumar, Ch. Venkata Seshaiah, Naveen Swaroop, N. Jagath. Srinivasu, Anurag
Borthakur
NTR College of Veterinary Science Gannavaram, R&D, Ayurvet Limited, Baddi, Himachal Pradesh

Summary
An investigation was made on 120 layers aged 25
weeks to assess the effect of herbal products on feed
consumption and egg production. The experimental layers were
randomly divided in four groups with three replicates in each and
were housed in identical management and environmental
conditions. Dietary treatments were prepared by addition of
herbal egg production stimulants such as dimpro @500 g/ton
(T1), esteroform @500g/ton(T2), and egmax powder @ 500 gm
(T3) per ton in the basal diet (CTRL) and fed as a week a month
programme. Feed intake, egg production and mortality were
recorded throughout the observation period of 25 to 45 weeks.
Feed per unit of egg production, hen day percentage, were
calculated. Similarly, higher hen day egg % (88.3 %) was recorded
in the birds fed dimpro @500 g/ton (T1)88.3%followed by (T2)
(86.4 %) (T3) (84.4%), and Basal diet(CTRL) (83.2 %) with feed
intake per unit egg production of 124.7 ±2.73g, 127.2 ±1.54g,
127.2±1.54 and 130.8±2.87g, respectively during the 29- 32
wks age where egg production was highest.

Background
Poultry is the fastest growing sector in Indian
agriculture Driving this expansion are a combination of factors rise in consumer demand for poultry, growth in per capita
income, a growing urban population and falling real poultry
prices, the poultry industries have undergone remarkable change
and growth over the last 30 years, such that today we see 3-kg
male broilers at 40 d of age, and white-egg layers are capable of
producing in excess of 330 eggs in 52 wk of lay. During the hen
laying cycle, liver synthesize egg-yolk precursors such as verylow density lipoprotein (VLDL), Secreted into the circulation and
transferred to the developing oocyte to meet the requirements
for embryo growth and development. The production of low
quality feed has created variety of problems for the poultry
industry resulting in poor performance and lower returns.

Methodology

A total of 120 layer birds were selected and the trial
was carried out between 25th to 48th week of age at the
department of Poultry Science, NTR College of Veterinary
Science, Gannavaram.The experimental layers were randomly
divided intofour groups with three replicates in each and were
housed in identical management and environmental conditions.
Dietary treatments were prepared by addition of herbal egg
production stimulants such as dimpro @500 g/ton (T1),
esteroform @500g/ton(T2), and egmax powder @ 500 gm (T3)
per ton in the basal diet (CTRL) and fed as a week a month
programme. Parameters viz. weekly body weight, weekly feed
consumption, hen day egg production, egg weight, egg quality

traits were evaluated. Statistical analysis: The data collected was
analyzed by applying standard statistical methods described by
Snedecor and Cochran (1971).

Results
The weekly feed consumption and body weights from
25 to 48 wks of age and it was found that T1 group consumed
less feed compared to other treatments and the feed intake and
body weight gain of T1 was constant throughout the study
period. The results of the % hen day egg production and feed
consumption per unit of egg production at different periods of
laying show that T1 has better performance in all the study
periods ie from 25 to 40 wks of production. The egg weight at
different periods of production indicates that there is no
significant difference between T1, T2, T3 treatments but all the
three groups showed better performance than control group.
(Zhao et al., 2011; Akbarian et al., 2011). Among the three
groups T1 (dimpro) showed better egg weights of 61.97gms at
37-41 wks of age. The trends in the egg quality traits were
showing a better shape index values in T1(80.21%) at 33-36
wks period, a good albumin index in T1(1.003%) and T3(1.05%),
yolk index was found better in T1 compared to others. The traits
like the yolk weight, albumin weight, yolk: albumin, shell weight
and shell thickness were better in all the three groups compared
to the control group.

Conclusion
Based on the results of the present research the
following conclusions are drawn. It is concluded that, the weekly
feed consumption and body weights from 25 to 48 wks of age
and it was found that T1 group consumed less feed compared to
other treatments and the feed intake and body weight gain of T1
was constant and no significant variation in between treatments
throughout the study period. With respect to the traits like the
yolk weight, albumin weight, yolk: albumin shell weight and shell
thickness, all the treatments showed a better performance than
control. Hence dimpro@500 g/ton can be included in the layer
rations for better performance.
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BROILER MANAGEMENT PRACTICES IN KASHMIR
Suhail Amin Baba, Azmat Alam Khan*, Henna Hamadani, Tassaduk Khaliq and Insha Afzal
Division of Livestock Production and Management, Faculty of Veterinary Sciences and Animal Husbandry,
Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir, Shuhama, Alusteng,
Srinagar 190006 J&K

Summary
Broiler management practices were studied in two
peri-urban districts of Kashmir. Study documented production
practices and performance of broilers within the normal
parameters and economic returns were also quite handsome.

Poultry Management and Product Processing

Key Words: Broiler farming, Management practices, Kashmir

Background
The poultry sector in Jammu and Kashmir State is
facing innumerable constraints, biggest challenge being the high
cost of inputs which is mainly due to import of chicks, feed and
feed ingredients, medicines and poultry equipment's from
outside state and the harsh winter climatic conditions.Organised
broiler production, market intervention, and policies that ensure
input supplies at competitive prices are keys to augment the
present production and for future growth and development of
poultry sector. To address these challenges location specific
research in all aspects of poultry production is required to evolve
location specific package of practices for commercial broiler
enterprises. The basic requirement of any such research is to
generate the baseline data regarding prevalent management
practices and production performance of commercial broilers
being reared in Kashmir. Therefore, a study was planned to
document the prevalent practices and production performance
of broilers in Budgam and Pulwama districts of Kashmir.

Methodology
The study was conducted in 2 districts viz. Budgam
and Pulwama. The broiler farm concentrated areas were
identified and a survey regarding various managemental
practices adopted and production parameters were undertaken
using a pre-formulated and tested questionnaire. A description
of managemental practices was prepared based on the
information collected from the farmers representing the two
districts which include location, orientation, capacity and
dimensions of farm buildings, farm size, rearing system, stocking
density, litter material used and batch interval; type and source
of feed, feeders used, feeding schedule, Feeding frequency
Feeder space and Feed storage, Water source, Waterers used
and water treatment method followed; type, duration and
wattage in lighting programme, vaccination schedule; marketing
details like marketing age, body weight at marketing, feed
efficiency, mortality, production cost and profitability. Forty
broiler farms which had been in operation for the last one year in
each of the districts were included in the study. Five poultry farms
per district were monitored closely from stocking to marketing
so as to study the economics of production. Information on the
socio economic and educational status of the poultry farmers
was also collected

Results
Results revealed that both young and middle-aged
people were involved in broiler farming and 70% farmers were
educated. Single sheds with single or double storey were more

prevalent. Houses of bricks in mud mortar with capacity upto
5000 birds and north-south orientation were more prevalent.
Deep litter system with1 sq.ft floor space/bird was mostly
followed. Saw dust was the only litter material being used.
Thickness of less than 2 inches was prevalent in Pulwama and 23 inches in Budgam.Feeding space of about 0.7 inch /bird was
being provided and feeders were filled twice a day. Tube well was
the main water source and 80-90% farmers were using water
sanitizers. Rathi (cobb) was predominant strain being reared in
Budgam while Rathi followed by Venkys strain was being reared
in Pulwama. Farmers procured feed at weekly intervals and
mostly crumbs were used.40% of the farmers did not follow
proper feed storage practices. Mostly farmers purchased new
flocks after every 45-50 days allowing more than one week for
farm preparation.90% farmers complained of rat infestation and
physical trapping was predominant control mechanism used. 1
labour per 2167 birds in Budgam and 2031in Pulwama was being
provided. Average mortality of 1.5% occurred in first three weeks
and 0.5% in 4th and 5th week.Uniform vaccination schedule of
NCDV (F strain) on 3rd to5th day, IBD - 14th day and NCD (Lasota)
19-21stdays was followed.All vaccines were administered
through drinking water. Dead bird carcasses were disposed
mostly by simple burial while litter was being sold as
manure.47.5% farmers in Budgam and 17.5% farmers in
Pulwama practiced reuse of litter.The chick cost accounted for
25.22% in Budgam and 23.22% in Pulwama while feed
accounted for 69.74% in Budgam and 70.45% in Pulwama of the
total input.Average net return per bird was rupees16.39 in
Budgam and13.64 in Pulwama while as per kg was rupees 10.78
and 9.22 in Budgam and Pulwama respectively.85% farmers
were selling their produce through wholesalers and majority
received sale proceeds afterwards.The study revealed that
though farmers were aware of the standard management
practices but standards were not being followed fully and many a
times farmers were forced to compromise due to certain
constraints.The production performance was satisfactory but
there seems to be ample scope for further improvement if
quality of inputs and management practices are improved.The
economic returns appeared to be quite handsome therefore
enterprise has a potential to be adopted as a profitable and full
time employment.
Conclusion
Study revealed that production practices and
performance of broilers was within the normal parameters and
economic returns were also quite handsome.
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EFFECT OF SHORT TERM STORAGE OF CHICKEN SEMEN ON FERTILITY AND
HATCHABILITY
R. K. Mahapatra*, M. Shanmugam, S. K. Bhanja, M. Niranjan, S. P. Yadav and N. Anand Laxmi
ICAR-Directorate of Poultry Research, Rajendranagar, Hyderabad 500 030

Summary
The ultimate objective of the study was to observe the
percent fertility and hatchability with a diluent with different
supplementations and at different hours of semen storage. The
results showed that in control group the fertility and hatchability
was 68.42% & 90.25% at 0hr.; 46.66% & 89.01% at 6hrs. and
6.1% & 92.30% at 24hrs., respectively. When supplemented with
10mg Vit.C with BPSE, the fertility and hatchability were found to
be less as compared to supplementation of Vit.E (100µM). It was
further observed that the fertility and hatchability was better as
compared to supplementation of CaCl2.

Background
Semen preservation and artificial insemination (AI)
offer many advantages to the poultry industry, particularly in
conjunction with production of broiler chicks as well as with
genetic evaluation of male breeders and in selection programs.
The dilution and the storage of semen at low temperature is an
important element in AI poultry programs, and it aims to
increase semen volume, the opportunity to transport of semen
samples as well as maintaining the high fertile ability of
spermatozoa for several hours (Cristensen, 1996; Lake, 1996).
To improve the fertilizing ability of the diluted semen by
supplementing different combinations of antioxidants.

Vit.C supplementation as compared to other supplementation
groups. However, the % hatchability was found to be 92.30,
92.30 and 59.09 in control, Vit.E and CaCl2 groups at 24 hrs. of
storage of semen, respectively. At 6 hrs. of storage the % fertility
was recorded as highest in Vit. E (57.51%) group followed by
control (46.66%), CaCl2 (50.22%) and Vit.C (16.60%) groups.
There was no significant difference recorded in % hatchability.
The above results showed that the % fertility was significantly
higher in Vit.E supplemented group at 6 hrs. of storage of semen.

Conclusion
It can be concluded that semen supplemented with
Vit.E at a concentration of 100µM with BPSE can give better
percentages of fertility and hatchability even at 6 hrs. of storage
as compared to other supplementations.

References
Cristensen V.L. (1996): Diluents, dilution and storage of poultry
semen for six hours. Proceeding First International
Symposium on Artificial Insemination in Poultry. Poultry Sci.
Association, Savoy, 8, 90-105.
Lake P. (1996): Historical perspective of artificial insemination
technology. Proceeding First International Symposium on
Artificial Insemination in Poultry. Poultry Science
Association, Savoy, 1, 1-20.

Methodology
A study was carried out to observe the fertility and
hatchability of spermatozoa after storage of semen for 0 hr.,
6hrs. and 24 hrs. with different supplements with diluent BPSE.
For this, semen was collected from PD1 roosters. The semen was
diluted with extender, BPSE along with supplements Vit.C (10mg,
30mg, 50mg), Vit.E (100µM, 200µM, 300µM) and CaCl2 (4mM,
6mM, 8mM) concentrations. The diluted samples were artificially
inseminated to PD2 females on every fifth day and the eggs were
collected for 30 days and analysed for fertility and hatchability.
The semen was added with BPSE only, which was taken as
control.

Results
The results showed that the % fertility (68.42%) in
control at 0hr. was significantly different with all the
supplementation groups viz. Vit.C (48.03%), Vit.E (65.33%) and
CaCl2 (54.46%). However, there was no significant difference
between control group (90.25%) with that of Vit.E (65.33%) and
CaCl2 (90.51%) groups in respect of % hatchability. The results
further showed that there was a significant difference existed
between different hours of storage of semen in all the groups and
control group with respect to the % fertility. However, the %
hatchability was found to be lowest (75.0%) in BPSE diluents with
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DEVELOPMENT OF DYE BASED INDICATOR FOR REAL-TIME MONITORING OF
CHICKEN MEAT QUALITY DURING DIFFERENT STORAGE CONDITION
A. Soni, S. K. Mendiratta, S. Talukder, R.K. Agrawal, R. R. Kumar, S. Chand, R.K. Jaiswal
Scientist

Summary

Results

With progress of today's food industry, many emerging
food safety issues are emerging out. Food items especially meat,
which is highly susceptible for growth of microorganism that can
easily deteriorate its quality. Therefore, it is the biggest challenge
to present meat industry to assure supply of quality meat during
supply chain to the consumer in its safest form. Application of
smart food packaging which involves chemical sensor or
biosensor to monitor the quality and safety of meat in supply
chain, can be the remedy of this problem. Application of quality
indicator has great potential in development of new sensing
system integrated in the food packages, which is further
improved as compared to existing conventional technologies. A
study was conducted to develop a dye based smart/intelligent
packaging indicator to monitor packed fresh chicken meat
quality stored at 4ºC, 10°C and 37°C storage condition.
Developed indicator was showing a distinguishable color change
collaterally with the changes in quality attributes of chicken meat
during storage.

Initially, total 10 dyes namely Phenol Red (PR), Methyl
Red (MR), Malachite Green (MG), Neutral Red (NR), Cresol Red
(CR), Cresol Purple (CP), Bromothymol Blue (BTB), Bromocresol
Purple (BCP), Bromocresol Green (BCG), Bromophenol Blue
(BPB) Were evaluated in preliminary experiments with using 50%
Ethanol, 0.01N NaOH and 0.0001N NaOH as solvents as per
requirement. On the basis of visible colour change in dyes, BCP
in 50% Ethanol solvent, CR, CP and BTB in 0.01N NaOH solvents
were selected for further experiment. Chicken meat become
visibly spoiled on 7th day at 4ºC, 4th day at 10°C and 12 hr at
37°C storage. The spoilage of meat was correlated with color
change of agarose gel strip from its initial light yellow to terminal
purple in BCP, initial dark pink to terminal yellow in CR, initial
purple to terminal yellow in CP and initial blue to terminal light
green in BTB dye.

Keywords: real time, intelligent packaging, dye, chicken meat,
colour change

Conclusion
On the basis of results, it could be concluded that
developed sensor is expected to provide a convenient aid to
monitor quality and shelf life of chicken meat during different
storage conditions.

Background
Real time quality monitoring of packed food is the key
of today’s food sector to ensure food quality in supply chain.
Monitoring of meat quality during supply chain by application of
intelligent packaging system may assure its quality and safety to
consumer. Designing of dye based and cost effective quality
indicator can fulfill all the present requirements. Different dyes
with suitable solvents incorporated in agarose gel strips of
suitable dimension (2cmx2cm) were attached inside fresh meat
packets such a way that it could be visible from outside of the
packet.

Methodology
Firstly, standardize the concentration of dyes and their
solvents to make a suitable indicator. Agarose at 2% level was
used as a carrier material with 0.1% of dyes either in 50% ethanol
or 0.01N NaOH solvent to prepare indicator strip. Indicator were
attached inside of fresh chicken packet and stored at 4ºC, 10°C
and 37°C until visible signs of spoilage observed. Hunter color lab
was used to calculate value to evaluate color change in sensor
during storage.
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HATCHABILITY EVALUATION OF EGGS STORED IN ROOM TEMPERATURE FOR
DIFFERENT PERIODS
Vimal A. M.*, Prasoon S., Vineetha P. G.
Assistant Professors, College of Avian Sciences and Management, Thiruvazhamkunnu

Summary

Results

Storage of hatching eggs is an important factor which
determine hatchability to a great extent. The duration and
temperature of storage are equally important in determining the
hatchability of eggs. This experiment was conducted at the Avian
Research Station, Thiruvazhamkunnu to evaluate the hatchability
observed in eggs stored in room temperature for a period of 7, 5,
3 and 0 days prior to incubation. The results obtained suggested
that there was no significant difference in the hatchability and
fertility observed up to 5 days of storage, while there was drastic
reduction in the hatchability beyond that. This indicated that
storage of hatching eggs in room temperature up to five days
does not adversely affect the hatchability.

The percent hatchability on total eggs set varied from
86 percent in the eggs with no storage period to 47 percent in
the eggs stored for 7 days in room temperature. The
atmospheric temperature during the experiment varied between
290 C (maximum) and 220 C (minimum) with a relative humidity of
76 percent inside the storage room. The result obtained shows a
comparable pattern to that obtained during incubation of eggs
stored in 130Cto 180C temperature range.

Background
The storage of hatching eggs for a short duration
before incubation is a common practice in all commercial
hatcheries. This enables to synchronize activity and to increase
the number of eggs available for each setting. The hatchability of
the eggs is found to reduce as the duration of storage increases.
The storage beyond 2 days was found to reduce the hatchability
by 0.2% for every day which increased to 0.5% beyond 7 days,
(Yassin et al. 2008). Further, broody hens start natural incubation
only after laying 6-8 eggs over a span of 8-10 days. The
temperature of storage also affects the embryo adversely. The
storage temperature should be preferably lower than 180C to
ensure viability of the embryo, Arora and Kosin, 1968. Since
several marginal farmers find it difficult to achieve this
temperature, the present study was designed to evaluate the
viability and hatchability of eggs stored under room temperature
for 7, 5, 3 and 0 days of storage.

Conclusion
Present study revealed that hatching eggs can be
stored at room temperature for 5 days prior to incubation at
room temperature in Kerala from October to December. This can
be practiced by those having small sized incubators for whom
maintaining an air-conditioned room for egg storage is not
affordable.

Reference
Arora, K. L., and Kosin, I. L. 1966. Changes in the gross morphological
appearance of chicken and turkey blastoderms during
preincubation storage. Poult. Sci. 45:819-825.
Yassin, H., Velthuis, A. G. J. Boerjan, M. and R. B. M. Huirne. 2008.
Field study on broiler eggs hatchability. Poult. Sci.
87:2408-2417.

Methodology
The hatching eggs of Gramasree chicken reared in the
Avian Research Station, Thiruvazhamkunnu were collected four
times a day and stored for 7, 5, 3 and 0 days under room
temperature. The eggs were all incubated under the same
standard incubation conditions. The effect of storage on the
hatchability of eggs was studied by observing the hatchability on
total eggs and hatchability on fertile eggs. The percentage of
fertility and the loss of weight of hatching eggs during incubation
were also studied.
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EFFECT OF STARTER CULTURE AND ENCAPSULATED LACTIC ACID ON THE
QUALITY AND STORAGE STABILITY OF FERMENTED AND DRIED CHICKEN
SAUSAGES
Sunil Doley*, Wesley N. Osburn1& Michael Yeater2
ICAR Research Complex for NEH Region, Meghalaya - 793103, India, 1&2 Department of Animal
Sciences, Texas A & M University, USA.

Summary

Results

Effects of acidulation with starter culture (SC) and
encapsulated lactic acid (ELA) on the quality and storage stability
of fermented and dried chicken sausages were evaluated under
250C and 500C storage temperatures for 4 weeks. The results
revealed that both types of sausages could be stored at 250C or
500C for 28 days without any negative impact on quality,
indicating shelf stability at extreme storage temperatures.
However, the sausages prepared with ELA had significantly
higher product yields and less quality deterioration compared to
sausages with SC. Therefore, the use of ELA is suggested for the
manufacture of dry chicken sausages.

The mean moisture, fat and protein contents of the
raw blend were 58.87±1.10, 15.02±5.78 and 15.49±0.88
respectively with overall pH value of 5.69±0.38. Significantly
(P<0.05) higher product yield, MPR, aw, pH, and L* colour
values were observed for the sausages made with ELA compared
to SC. Storage temperature and storage day had significant
(P<0.05) effects on moisture and protein contents, MPR, aw,
pH, colour and TBARS values of the sausages and the differences
were more prominent for sausages stored at 500C compared to
250C. Significantly lower (P < 0.05) moisture content was found
with sausages under 500C compared to 250C. Sausages stored
under 500C had significantly higher (P < 0.05) protein contents
than 250C. The TBARS values of sausages under 250C were
significantly higher (P<0.05) than that under 500C storage
condition. During the 28 days of storage both under 250C and
500C storage temperatures, the TBARS increased significantly
(P<0.05). However, the overall increase in TBARS values are all
well below 1. The b* colour values decreased over the days of
storage both in SC and ELA sausages. The aw of the sausages
decreased significantly (P<0.05) on 28 days of storage than on
0, 7, and 14 days under 500C of storage temperature. However,
the aw of the sausages was not affected under 250C storage
temperature. Significant (P<0.05) interactions of storage
temperature by storage days were observed for pH, aw, MPR
and colour values of sausages. The interaction of storage
temperature by acidulation on the pH revealed significantly
(P<0.05) lower values in SC than the ELA sausages and under
500C compared to 250C.

Background
There is a need to develop safe, nutritious and shelf
stable meat products which can be stored without refrigeration
for effective marketing of the products. In order to achieve shelf
stability for food safety purposes, certain intrinsic parameters
like PH and water activity (aw) must be achieved. Therefore, the
objective of this study was to compare the effect of starter
culture and encapsulated lactic acid acidulations on the qualities
of fermented and dried chicken sausages and to investigate the
storage stability of the sausages under 250C and 500C storage
temperatures.

Methodology
Experimental chicken sausages were formulated from
fresh chicken breasts and thighs incorporating walnuts and dried
dates along with other non-meat ingredients and stuffed and
linked in to cellulose casings of 27 mm diameter. Commercial
SC (Saga- 200) and ELA were added directly during mixing.
Sausages made with SC were fermented for 10 hours at 37.80C.
Acidulation and drying were optimized to achieve a target pH
5.2 and aw 0.85. After thermal processing and drying in the
smoke house, the sausages were chilled, peeled, recorded the
product yields, vacuum-packaged and stored at either 250C or
500C for evaluation of moisture, protein, water activity (aw), pH,
thiobarbituric acid reactive substances (TBARS), and
instrumental colour (L*, a*, b*) values on 0, 7, 14, and 28 days.
The experiment was repeated three times.

Conclusion
The fermented and dry chicken sausages prepared
with ELA had significantly higher product yields and less quality
deterioration compared to sausages with SC. However, both the
SC and ELA sausages could be stored at 250C or 500C for 28 days
without any negative impact on quality, indicating shelf stability
at extreme storage temperatures. Therefore, the use of ELA is
suggested for the manufacture of dry chicken sausages.
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STRUCTURAL AND FUNCTIONAL ASPECTS OF CODING REGION OF BONE
MORPHOGENETIC PROTEIN 3 GENE IN CHICKEN
D. Divya*1, M. Gnana Prakash, T. K. Bhattacharya, R. N. Chatterjee, P. Guru Vishnu, A. Rajendra
Prasad, A. Sagar
1
Department of Animal Genetics and Breeding, College of Veterinary Science, Rajendranagar,
Hyderabad, Telangana State – 500 030
ICAR-Directorate of Poultry Research, Rajendranagar, Hyderabad, Telangana State – 500 030

Background
Bone morphogenetic protein 3 (BMP3) is one of the
negative regulator in bone metabolism and is known to involve in
various processes of pre- and postnatal development. Previous
studies by knock-in knock-out technology highlighted the
importance of this gene in bone development. However, the
structural and functional aspect of this gene in chicken is still
unclear. Thus, a study was made to explore the structural and
functional aspects of BMP3 gene in broiler and layer chicken.

Methodology
Total RNA from bone marrow tissue was converted to
cDNA and was used as template to amplify the ORF (1389 bp).
The resulted PCR product was eluted and ligated in to a primary
vector (pTZ57R/T TA) and the positive clone was confirmed by
colony PCR, plasmid PCR and sequencing. So, deduced
nucleotide and amino acid sequences were subjected to
bioinformatics tools and were compared against the reference
Gallus gallus of BMP3 gene. Further, the presence of BMP3
protein was confirmed by SDS-PAGE and western blotting where
the latter was performed using anti-rat antibodies against
chicken BMP3 protein.

predicted BMP 3 proteins of reference, broiler and layer were
predicted using a Protter server where it was observed that the
BMP 3 protein located extra-cellularly with first 25 amino acids
as signal peptide and having 6 N-glycosylation motifs.
Percentage of helix, extended, beta turn and random coil in
reference and broiler chicken was found to be similar in
magnitude (27.06, 19.05, 7.14 and 46.75) than that of layer
(27.06, 19.26, 7.14 and 46.54), respectively. I-TASSER modeled
3D-Structure prediction was done where the residues ranging
from 1 to 462 amino acids were included. Further, phylogeny
analysis showed a close association of broiler and layer chickens
with reference chicken, then with other avian species (Quail,
Turkey, Goose, Pigeon etc.) and non-avian species.

Conclusion
Thus, it can be concluded that the open reading frame
of BMP3 gene (1389 bp) showed various transitions and
transversions in the broiler and layer chicken sequences over
reference Gallus gallus. The gene ontology and the primary,
secondary and tertiary structure predictions presented more
similarity between broiler and reference chicken sequence than
with layer and reference chicken implying a close relatedness of
broiler and reference chicken.

Results
A homology of 99.71 (broiler) and 99.56 (layer)
percent was observed over reference nucleotide sequence,
wherein the broiler and layer lines differed at 4 (c. [192A>G;
519C>T; 903G>A; 960C>G]) and 6 positions (c. [33G>C;
192A>G; 858G>A; 904G>A; 960C>G; 1257C>T]). However,
between the lines, nucleotide substitutions at positions c.
[33G>C; 519T>C; 858G>A; 903G>A; 904G>A; 1257T>C]
was observed. The reference protein sequence showed per cent
identity of 99.78 (broiler) and 99.56 (layer) with single amino
acid substitution (p.D320N) among the lines. Primary, secondary
and tertiary protein structures and gene ontology revealed a
close relationship between broiler and reference than with layer
and reference sequence. The putative cellular localization of
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EVALUATION OF ANTIOXIDANT AND ANTIMICROBIAL ATTRIBUTES OF CHICKEN
SAUSAGES FORMULATED AFTER FERMENTATION OF MINCED CHICKEN MEAT
INCORPORATED WITH LACTOBACILLUS PLANTARUM AND SUPPLEMENTED WITH
DEXTROSE AND STARCH
P. Geeta* and A. S. Yadav
Post-Harvest Technology Division, ICAR-Central Avian Research Institute, Izatnagar, Bareilly Uttar
Pradesh – 243 122

IPSA-Avitech Young Scientist Award

Background
The recent progression ascertained in consumer
demand has led the food industry to develop the food products
with more functional essence in terms of functional food. A
major advancement in relation to the functional foods has been
the use of probiotic cultures, mainly lactic acid bacteria (LAB).
Lactobacillus plantarum is a resourceful bacteria of LAB group
which has been evaluated for its antioxidant and antimicrobial
potentials in chicken sausages prepared after fermentation of
minced chicken meat using the combinations of dextrose and
starch.

Methodology
To assess, the antioxidant and antimicrobial potential
of Lactobacillus plantarum, firstly, white leghorn spent hen meat
was minced and Lactobacillus plantarum was added in the
minced meat at the level of 108 cells /gm along with different
levels of dextrose and starch (0.5 % to 1%) individually or in
combinations, which were subjected to fermentation for 24 hrs.
After 24 hr, sausages were prepared from respective groups and
were subjected to evaluation of antioxidant parameters (ABTS,
DPPH and SASA), thio-barbituric acid (TBA) value, pH, free fatty
acid values and microbiological parameters like total plate
count(TPC) and total coliform count.

Results
The results showed that all treatment groups
incorporated with a similar concentration of Lactobacillus
plantarum (108) and different combinations and levels of sugars
substrates namely, dextrose and starch showed significantly
(P<0.05) higher scavenging activity against ABTS, DPPH and
superoxide radicals as compared to control group without
incorporation of Lactobacillus plantarum. The group containing
Lactobacillus plantarum only (with no addition of sugar
substrate) showed higher antioxidant activity than the control
group without L. plantarum, however, its antioxidant potential
against ABTS, DPPH and superoxide radicals was significantly

(P<0.05) less as compared to treatment groups containing both
L. plantarum as well as sugar substrates. The results of
microbiological evaluation revealed that total plate count as well
as total coliform counts in all treatment groups were found lower
as compared to that of group with no addition of L. plantarum.
The antioxidant and antimicrobial activity were found maximum
for those groups which were having Lactobacillus plantarum
along with the combination of both sugar substrates namely,
dextrose and starch. After fermentation, groups containing L.
plantarum, showed significantly (P < 0.05) low TBA value as
compared to that of control group with no addition of
L.
plantarum and it is probably attributable to the antioxidative
property of Lactobacillus plantarum. Results further showed that
the control group without L.plantarum showed significantly (P <
0.05) higher pH value as compared to each of the treated groups
and Lp control group. The decline in the pH after fermentation
could have been due to the growth of L. plantarum and
production of lactic acid from residual carbohydrate. After 24 h
of fermentation, all treatment groups showed little less FFA value
compared to that of the control group without L.plantarum.

Conclusion
Thus, in this study, Lactobacillus plantarum was used
to ferment the minced chicken meat along with different levels of
dextrose and starch as sugar substrates and sausages were
prepared. The main finding revealed that Lactobacillus
plantarum can be utilized in the food matrix to exert its
antioxidant and antimicrobial potential and can be explored to
formulate functional chicken meat products.
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METHANOLIC EXTRACT OF POMEGRANATE PEELS IMPROVED WELFARE AND
PERFORMANCE IN HEAT STRESSED BROILERS
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Division of Avian Physiology and Reproduction, 2Division of Animal Nutrition, 3Division of Avian
Genetics and Breeding, ICAR-Central Avian Research Institute, Izatnagar, Bareilly, Uttar Pradesh – 243
122

Background
Use of polyphenols has received extensive attention
due to their wide spectrum of functions. They are concentrated
on the pericarp and exhibit various biological activities including
anti-oxidants and modify gut microflora. Gut development,
microbial community and function will be modulated by the
composition of the diet. The effects of the diet composition on
the bioavailability of polyphenols are not clear as it involves two
interactions; directly between polyphenols and components of
the diet, such as binding to proteins and polysaccharides and
indirectly, by the alterations of diet on gut physiology, pH,
intestinal fermentations, biliary excretion and transit time. In the
current study, performance of broilers fed with different cereals
supplemented with polyphenols was assessed.

Methodology

240 broiler chicks were randomly allocated to six
groups and reared for 42 d under hot-humid environment
(Temp: 29-36°C; RH: 69-80%). The first group was fed the cornsoybean meal diet with no polyphenol supplementation (T1). T2
= T1+ 50 ppm extract (PPE), T3=T1+100 ppm PPE. T4 was fed
rice-sorghum-soybean meal based diet with no PPE, T5 =
T4+50 ppm and T6= T4+100 ppm PPE. The polyphenols were
extracted from pomegranate peels using methanol (Althunibat et
al., 2010). The total phenolic content (TPC) of the extracts was
determined by the colorimetric method of Cam et al. (2010).
Fortnightly performance, immunity, and stress levels (HL ratio,
corticosterone and mRNA expression of HSP70) were assessed.

supplementation improved feed efficiency except for treatment
6. PPE supplementation reduced the HL ratio (0.13 vs 0.11,
0.10) and erythrocyte osmotic fragility (51.39 vs 32.08,
47.71%). It also improved (P<0.05) both the cellular immunity
against intra dermal PHA-P (118.47 vs 134.80, 126.41%) and
humoral response as serum ND IgA antibody concentration
(1.71 vs 1.93, 1.95). The corticosterone concentration showed
significant (P<0.01) dose dependent reduction irrespective of
the cereal sources (140.64 vs 100.20, 75.73 µg/L). The mRNA
expression level of HSP70 in jejunum was significantly upregulated in groups supplemented with PPP at 50 and 100 ppm
in both type of cereal sources. The fold expressions were as
1.87, 2.52, 2.83, 1.65, 2.68 and 2.17 for T1-T6 respectively.
Similarly, higher (P < 0.01) serum HSP70 protein 1A was
observed in supplemented groups than their respective
unsupplemented cereal groups (5.75, 6.69, 7.31, 5.75, 6.91
and 6.80 ng/ml) respectively.

Conclusion

Supplementation of polyphenols as 50 ppm
pomegranate peel extract improved the performance and
welfare of broilers maintained under hot-humid environmental
conditions.

Results

The total phenolic content in the extract was 369
Tannic Acid Equivalent/g. Supplementation of polyphenols
resulted in higher body weight gain in T5. The groups, T2
(1827g), T3 (1846g) and T5 (1900g) had significantly higher
body weight gain than respective controls (T1 (1736g) & T4
(1834g)). Differences in feed intake and feed efficiency were not
significant except during the starter phase where PPE
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EFFECT OF DIETARY INCLUSION OF HEMP (CANNABIS SATIVA L) AND DILL SEED
(ANETHUM GRAVEOLENS) VIS-A-VIS ANTIBIOTIC GROWTH PROMOTER ON
GROWTH PERFORMANCE, SERUM BIOCHEMICALS AND IMMUNE STATUS IN
INBROILER CHICKENS
Mayur M. Vispute1*, J. J.Rokade, 2, M.N. Sharaf-Ud-din1, Divya2#, A. K Biswas2., A. B. Mandal2
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Background
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In the present scenario, consumers' rising demand for
organic poultry products has imposed the need of search of
green and clean alternate to AGPs that on acceptable way can
increase the production performance, without creation of
harmful residues in food (Castanon, 2007). Present experiment
was designed to study the possible synergistic effect of hemp
(Cannabis sativa L.) and dill (Anethum graveolens) seeds in
varying combinations against AGPs on growth performance,
serum biochemicals and immunity of broiler chickens.

Methodology
352 straight run CARIBRO VISHAL broiler chickens
were grouped into eleven dietary treatments for 42 days
comprising hemp and dill seed in various combinations in
addition to basal diet viz., T1(control-basal diet) T2 (0.1%HS), T3
(0.1%HS + 0.1%DS) T4 (0.1%HS+0.3%DS), T5 (0.2%HS), T6
(0.1%HS+0.1%DS), T7 (0.1%HS+0.3%DS), T8 (0.3%HS), T9
(0.1%HS+0.1%DS), T10 (0.1%HS+0.3%DS) and T11 (basal
diet+0.025% BMD). Each treatment had four replicates with
eight birds per replicate. Feed intake and body weight of birds
was recorded on daily and weekly basis to calculate FCR. Serum
biochemicals at 42 days post hatch were estimated by standard
kits. Cell mediated and humoral immunity was detected by foot
web index method and 1% SRBC injection method respectively.

comprising spleen, thymus and bursa of fibricious as well as the
cell mediated immune response remained unchanged due to
dietary treatments. However, if averages compared, higher
inclusion levels of seeds could produce better CMI in birds.
Humoral immune response as expressed as log2 HA titer was
significantly higher (P<0.01) in combination fed birds than both
control group birds, especially the antibiotic control (T11).

Conclusion
The inclusion of hemp and dill seeds in combination
could improve serum protein profile, humoral immune response
along with reduction in total and LDL cholesterol and serum
enzymes of broilers over positive as well as antibiotic fed control.
Thus, the broiler diet could be incorporated safely with a most
suitable combination of 0.2% hempseed and 0.1% dill seed as an
alternative to AGPs for improved growth performance and
welfare of birds and profitability.

Reference
Castanon, J. I. 2007. History of the use of antibiotics as growth
promoters in European poultry feeds. Poultry Sci., 86:
2466-2471

Results
The average feed intake reduced significantly
(P<0.01) with increased inclusion levels of both seeds. The
average body weight gain was significantly higher (P<0.01) in
birds fed with moderate to low levels of seed combination and
vice versa. The FCR was unaffected due to dietary treatments.
Serum protein concentration was significantly low (P<0.01) in
birds supplemented with low levels of seed in combination and
vice versa. Serum albumin levels were unaffected due to dietary
treatments. Serum globulin levels were higher (P<0.01) in birds
fed with comparatively high level of seed combination. Serum
AST and ALT levels reduced significantly (P<0.05) in treatment
birds than control birds with high concentration in seed
combination fed birds (T4, T7 & T10). ALP concentration
remained unaffected due to dietary treatments. Serum
triglycerides content showed linear relationship with seed
inclusion levels and was significantly higher (P<0.001) in
positive control (T1) than all other groups. Total and LDLcholesterol content was higher (P<0.05) in both control groups
than treatments, especially in T8, T9 & T10. The HDL-C levels
were significantly lower (P<0.001) in antibiotic control (T11).
Low levels of seed could increase HDL-C content than their high
level counterparts. Individual and total weight of immune organs
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EFFECTS OF DIETARY SUPPLEMENTATION OF PREBIOTICS ON PHYSICOBIOCHEMICAL PARAMETERS AND KEEPING QUALITY OF BROILER MEAT
M. Namit, A. Biswas*, M. Kumawat, S. S. N. Qadri and A. B. Mandal
Avian Nutrition and Feed Technology Division, ICAR-Central Avian Research Institute, Izatnagar Bareilly,
Uttar Pradesh- 243 122

Background

Results

Antibiotics are losing public image and become
increasingly alarmed by the emergence and spread of antibioticresistant bacteria. The poultry industry must develop alternatives
to AGP to address public health concerns without compromising
the efficiency of poultry production. Prebiotics effects are one
possible way of improving intestinal health and performance in
the absence of antibiotic growth promoters. Keeping in view the
above facts, the present experiment was conducted to study the
effect of prebiotics on physio-biochemical characteristics and
storage condition of broiler meat.

No significant difference (P>0.05) was recorded in
pH, drip loss and, Lovibond tintometer colour in fresh or 14d
stored meat. Water holding capacity, meat cholesterol, free fatty
acid and extract release volume differed significantly (P<0.05)
due to prebiotic treated groups but better results were noticed in
Mannan oligosaccharides (MOS @0.1 or 0.2%)) treated groups.
Lipid oxidation (TBARS, free fatty acid and peroxide values) and
anti-oxidant parameters (ABTS+ and DPPH) of fresh and frozen
(14d) meat were significantly (P<0.05) improved in diet with
prebiotic i.e., MOS (0.1 or 0.2%) inclusion. Microbial load i.e.,
standard plate count (SPC), coliforms and staphylococcus count
significantly (P<0.05) decreased in fresh (0d) and frozen meat
(14d) in MOS (0.1 or 0.2%) supplemented group compared to
control, antibiotic and FOS treated groups, whereas, yeast and
mould was not detected in any of the dietary prebiotic treated
and control groups.

Methodology
Two hundred and forty (240) day old broiler chicks
were distributed randomly in to 30 groups each of 8 chicks (6
treatments×5 replicates). A basal corn-soybean meal diet were
formulated and served as a control (T1) and the rest five test diets
were prepared by adding BMD 20 mg/kg diet (T2), Mannan
oligosaccharides (MOS) @ 0.1 or 0.2% (T3 and T4) and Fructo
oligosaccharides @ 0.1 or 0.2% (T5, T6 respectively) with basal
diet. At the end of 42 days of experimental period 15 birds from
each dietary treatment (3 bird/ replicate) making a total of 90
birds were selected randomly and slaughtered after 12 hours of
fasting with ad lib drinking water for evaluation of physiobiochemical properties and keeping quality of broiler meat. The
following physico-biochemical parameters were performed in
fresh (0 d) and storage (14 d) meat. pH, water holding capacity,
drip loss, cholesterol, fat percentage, extract release volume and
Lovibond tintometer colour were estimated in fresh (0 d) as well
as storage (14 d) meat by standard procedure. Lipid oxidation
parameters i.e., thiobarbituric acid reactive substances (TBARS),
Free fatty acid value, peroxide value and antioxidant parameters
i.e, ABTS assay (2, 2-azinobis-3-ethylbenzothiazoline-6-sulfonic
acid) and DPPH assay (1, 1-diphenyl-2-picrylhydrazyl) were
estimated by standard method in fresh (0 d) as well as storage
(14 d) meat. Microbiological quality analysis of the fresh and
storage meat i.e., standard plate count, total coliforms count,
staphylococcus spp. count, yeast and mould counts (Y&M) in
the meat samples were enumerated as per the methods
described by APHA, 2001.

Conclusion
From the present study it was concluded that mannan
oligosaccharides (MOS) at 0.1% inclusion in basal diet improved
physico-biochemical characteristics, reduced microbiological
counts in fresh (0 d) and stored (14d) broiler meat. Mannanoligosaccharide was better than fructo-oligosaccharides as
prebiotic. It may also conclude that MOS was better
replacement of antibiotic growth promoter without affecting any
production performance.
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Background
Flaxseed is one of the most concentrated sources of
polyunsaturated fatty acids (PUFA), with moderate levels of
monounsaturated fatty acids (MUFA) and low levels of saturated
fatty acids (SFA) available among animal feedstuffs which can be
used for PUFA fortification of poultry meat. However, increased
unsaturation of broiler meat makes it more prone to oxidative
rancidity, thus compromises its storage stability. On the other
hand, chromium (Cr) is reported to have beneficial effects on
meat quality of animals as a result of its potentiation of insulin
sensitivity, like fat reduction and enhancement of protein
content, and Cr is also believed to function as antioxidant which
provides protection against lipid peroxidation. Thus, enrichment
of meat with -3 fatty acids and production of lean meat having
better storage stability is an opportunity for the broiler
production sector to add value to their product and satisfy the
need of health conscious consumers as well.

capacity, extract release volume and antioxidant potential (ABTS
and DPPH values) of broiler chicken meat, whereas, increasing
Cr supplementation progressively increased them. The flaxseed
feeding significantly increased the drip loss and lipid
peroxidation (Free fatty acid value, Peroxide value and TBARS
value) of broiler chicken meat, whereas, Cr supplementation
decreased them.

Conclusion
It was concluded for the study that the inclusion of
10% flaxseed and 1.5 mg Cr/kg diet in the ration of broiler chicken
results in desirable broiler chicken performance with improved
fatty acid profile, oxidative stability and other functional
properties of broiler chicken meat.

Methodology
A six week biological experiment with completely
randomized design was conducted to evaluate the effect of Cr
supplementation in flaxseed based diet on the growth
performance, meat quality and serum biochemistry of broiler
chicken. A total of 240 day old broiler chicks of uniform body
weight were distributed randomly in 30 groups with 8 chicks in
each. Five dietary treatments were formulated with no flaxseed
in first one and 10% flaxseed along with four levels of Cr (0 mg/kg,
0.5 mg/kg, 1.0 mg/kg & 1.5 mg/kg diet) as chromium picolinate
in other four treatments respectively. Each treatment was
allocated 6 replicates at random.

Results
The results of the study revealed that no significant
differences were observed in overall weight gain, feed intake,
FCR, production efficiency factor, protein efficiency ratio and
energy efficiency ratio of birds due to Cr supplementation in
flaxseed based diet. The flaxseed feeding significantly increased
the percentage of unsaturated fatty acids, including MUFA,
PUFA, -3, -6 fatty acids and -3: -6 and PUFA:SFA ratios, whereas,
significant decline was seen in saturated fatty acids. However, no
effect of Cr supplementation was observed on the fatty acid
profiles of broiler chicken meat. Flaxseed feeding significantly
reduced the cholesterol and fat percentage of meat, whereas,
significant progressive reduction was observed with increasing
Cr levels. The combination of 10% flaxseed with 1.0 mg Cr/kg diet
increased the final pH of broiler meat. The addition of 10%
flaxseed in broiler diet significantly reduced water holding

*Email: nasirakbar129@gmail.com

245

Innovations for Safe and Sustainable Poultry Production

INFLUENCE OF FEEDING COMBINATION OF CAROTENOID ON PERFORMANCE,
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Background

(89.17%) and control (84.74%).

In broiler breeders, dietary antioxidant plays an
important role in improving performance, immunity and fertility.
Use of pigments to improve the reproductive performance is
gaining importance. Carotenoids a major pigmentation, having
anti-oxidant and immune enhancement effect (Moller et al.,
2000). Most of the experiments on pigments have used
extractions which contain other compounds in addition to the
pigments. In present study, effect of feeding combination of
cheap synthetic carotenoids Apo-carotenoid (APO) and
Canthaxanthin (CAN) on breeder's performance, immunity and
fertility were investigated.

Conclusion

From the present study, it could be concluded that
supplementation 12 ppm combination of synthetic carotenoid
(Apo-carotenoid and Canthaxanthine each) in broiler breeder's
diet from 12-30 weeks of age improved the body weight,
breeder's bird's immune response, appearance, welfare and
fertility percentage.
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Methodology
A total of sixty (30 male and 30 female) broiler
breeders of about 12 weeks of age were divided into three
treatment groups with similar body weight. Each treatment
carried ten male and ten female birds and fed with basal diet
without carotenoids (Control), 6ppm(T1),12 ppm each apocarotenoid and canthaxanthin (T2). The diets were formulated
according to the nutritional standards recommended by ICAR
(2013). The birds were maintained under standard
managemental practice, providing ad libitum water up to 30
weeks of age. Body weight change, immunity, egg shell, yolk,
shank colour and fertility percentage was accessed.

Results

There was a significant difference (P<0.05) was
noticed on body weight, immune response, egg shell, yolk,
shank colour and fertility percentage among the treatment
groups. Both carotenoid treated group (6 and 12 ppm) had
significantly (P<0.05) heavier body weight than the control birds
(3.08 vs 3.47, 3.45 kg) at the end of the experiment. The feed
intake and feed efficiency showed improvement in treatment
groups than control but not at significant level (P<0.05). The
cellular and humoral immune response showed significant
difference among the treatment groups. Relative cellular
immune response to intra-dermal phyto-haemagglutinin –P
(PHAP) injection was significantly higher in treated groups than
control (149.42 vs 178.33, 198.98%). The humoral immune
response against Newcastle disease virus vaccine also showed
similar trend with better response from treatment groups
(P<0.05) (2.01 vs 2.41 and 2.51 respectively). The yolk (5.67 vs
7.83, 9.33), egg shell colour (5.00 vs 6.75, 6.50) and shank
(102.8 vs 103.9, 105.3) pigmentation were significantly
improved with the supplemented of carotenoids over the
control group. The fertility percentage among the treatment
groups showed a dose dependent response as 12ppm had
higher fertility percentage (96.88%), followed by 6 ppm
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Background

Broiler breeders are always exerting a state of physical
and physiological stress due to over demanded production.
Thus, for an uninterrupted and quality egg supply, it is necessary
to overcome the burden arising as a result of both production as
well as environmental stress. Optimal dietary level of saponin
has good antioxidant and immune-modulatory activity (Bharati
et al., 2012). Soap-nut shells are the abundant source of saponin
(Yang et al., 2010). It was hypothesized that soap-nut shell
powder (SSP) could improve the stress tolerance and immunity
of broiler breeder. In this line the present work was conducted to
explore the promising effects of SSP on broiler breeders.

Methodology
The experiment was conducted for six weeks in order
to ascertain the effect of dietary SSP supplementation on broiler
breeder performance. Total 120 broiler breeders were procured
for the study that was maintained under standard managemental
conditions. Breeders birds were randomly distributed into four
dietary treatment viz., T1 (control), T2 (control with SSP @
0.0176%), T3 (control with SSP @ 0.026%) and T4 (control with
SSP @ 0.0528%) having a dose equivalent to 0, 50, 75 and
150ppm saponin (saponin yield from soapnut shells were 28.4%
on DMB), respectively. Each treatment contained 24F + 6M
breeder birds. Zoo technical and egg quality parameters were
recorded at different interval during the entire trial period. Stress
level and immunity parameters were studied at the end of
feeding trial.

Results
Weekly feed intake (g), fortnightly body weight (kg)
and quality of egg laid did not differ significantly (P>0.05)
throughout the trial period. The serum corticosterone level in
both the sex of breeder birds were significantly (P<0.05)
reduced in SSP supplemented groups compared to control
group. Similarly, the Heterophil/ lymphocyte (H:L) ratio was
significantly reduced in SSP supplemented groups compared to

control group in both female (P<0.01) and male (P<0.05)
breeder birds, respectively. Lowest value of these parameters
were recorded in T4 whereas, highest was in T1 in both the sex of
the birds. Cell mediated immune response (CMIR) i.e. foot pad
thickness for both female and male birds was significantly
(P<0.001) higher in T4 and T3 group compared to T2 and T1. On
the other hand, humoral immune response i.e. HA titre for
females was significantly (P<0.001) higher in T4, T3, T2 groups
compared to control group (T1) whereas, for males it was
significantly (P<0.001) higher in T4 and T3 groups compared to
T2 and control group (T1). From all above result, it could be
concluded that dietary supplementation of SSP @ 0.0528%
(dose equivalent 150ppm saponin) could be helpful for overall
welfare of broiler breeders.

Conclusion
Dietary supplementation of SSP @ 0.0528% (dose
equivalent 150ppm saponin) improved stress tolerance and
immunity of broiler breeder without affecting the feed intake.
Thus, we can conclude that dietary supplementation of SSP @
0.0528% (dose equivalent 150ppm saponin) could be helpful for
alleviating stress along with improving overall welfare of broiler
breeders.

References
Bharati, A., Bhadauria, P., Tripathi, D., and Sharma, A. 2012.
Sapindus emarginatus: phytochemistry and various
biological activities. Indo Global J. Pharmaceutical Sci. 2:
250-257
Yang, C.H., Huang, Y.C., Chen, Y.F. and Zhang, M.X. 2010. Foam
properties, detergent abilities and long-term
preservative efficacy of the saponins from Sapindus
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Background
The study was conducted to assess the probiotic
supplementation, fed to a total of 240 day old commercial
broiler chicks up to 42 days of age and to evaluate the body
weight gain, feed consumption, feed conversion ratio, carcass
characteristics (ready to cook yield, weights of liver, heart,
gizzard, abdominal fat, intestine, breast yield, spleen , thymus,
and bursa), immune response (CMI to PHA-P , HI to ND
vaccine), serum biochemical (total protein, cholesterol), livability
and E. Coli counts.

Methodology
The data on body weight was recorded on individual
birds, while the cumulative feed consumption of each replicate
was recorded at weekly intervals. The feed conversion ratio was
calculated using feed consumption and body weight gain data.
Carcass parameters were studied at the end of the experiment
(42 days). The immune response of broilers was studied by
measuring 1. Humoral immune response 2. Cell mediated
immune (CMI) response. On days 21st and 42nd, blood from one
representative bird from each replicate was collected for
estimation of cholesterol and Total protein by using
spectrophotometer. Two birds from each dietary treatment were
slaughtered on day 42 and E. Coli counts were recorded on EMB
agar by surface spread method.

treatments, while CMI response to PHA-P was significantly
(P<0.05) affected, but no specific trend could be attributed. The
concentration of serum cholesterol and protein were not
affected due to treatments. At 42 days of age, significantly
(P<0.05) reduced E. Coli counts were observed in small intestine
and excreta of broilers, supplemented with dietary probiotics.

Conclusion
Supplementation of probiotics was more effective
among all the dietary treatments in terms of body weight gain,
feed efficiency, better immune response, and reduced E.coli
counts in intestinal contents and excreta at 42 d of age.
Probiotics or a probiotic and antibiotic combination did not have
any significant improvement in the feed consumption, humoral
immune response to SRBC and various carcass yields (except
breast yield). The supplementation of probiotics as alternative to
antibiotic can be used for improving performance of broiler
chicken.

Results
The trial results revealed that, the overall gain at 42
days with dietary supplementation of probiotic and antibiotic
yielded significantly (P<0.05) highest body weight gain (1700g)
followed by commercial probiotic (1691g) and probiotic (1685g)
compared to control (1514 g) during the entire experimental
period. The feed consumption during the period is significantly
(P<0.05) higher with supplementation of probiotics or a
combination of probiotic and antibiotic compared to control.
The differences in the feed efficiency (kg of feed/kg gain) were
significant among the probiotic (1.856) probiotic and antibiotic
(1.694), commercial probiotic (1.715) and control (1.803)
during over all experimental period. All dietary supplements did
not have significant (P>0.05) effect on various carcasses
parameters, except breast yield. The breast yield was
significantly (P<0.05) lower in probiotic, at 42 days, while the
rest of the treatment groups did not differ from control. Mortality
was more in commercial probiotic added group. However, the
mortality rate was within the limits and no specific disease was
recorded. The relative weights of bursa were significantly
(P<0.05) higher in probiotic group compared to control. The
humoral immune response to SRBC was studied at 42 days old
indicated insignificant (P>0.05) influence due to dietary
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Background
Algae are large and diverse group of plant like
organisms ranging from unicellular to multi-cellular forms. The
largest and most complex marine algae are called sea weeds.
Kappaphycus alvarezii, red algae is otherwise called as
Eucheuma cottonii. The soluble polysaccharides have hyper
cholesterolemic and hypoglycemic effect, whereas water
insoluble polysaccharides decrease digestive tract transit time
and thus increase retention time, which may be beneficial for
improving digestibility of nutrients. Seaweeds have recently
received significant attention for their potential as source of to
suppress free radical generation. Kappaphycus alvarezii is rich in
natural antioxidants attributed to carotenoids, tocopherols,
polyphenols and also have enzymes, nutrients, minerals,
calcium, iron, proteins. Therefore, seaweeds are sources of
nutrients as well as nutraceuticals like antioxidant, antimutagenic, anticoagulant, anti-cancerous and antibacterial
activity. Thus the selected seaweed biomass could well be
included in practical poultry feed to combat deficiency
micronutrients, as an antioxidant and to produce designer
poultry products with functional attributes. Keeping in view the
above facts, the present experiment was conducted to study the
effect of prebiotics on physico-biochemical characteristics and
storage condition of broiler meat.
Methodology
Two hundred and Ten (210) day old broiler chicks were
distributed randomly in to 30 groups each of 6 chicks (7
treatments×5 replicates). Seven diets were formulated by
adding 0% (control- T1), 0.25% AF-KWP (Kappaphycus alvarezii
and red sea weed) (T2), 0.50% AF-KWP (T3), 0.75% AF-KWP (T4),
1.00% AF-KWP (T5), 1.25% AF-KWP (T6) and 1.50% AF-KWP (T7)
and all the diets were iso-caloric and iso-nitrogenous. At the end
of 42 days of experimental period 15 birds from each dietary
treatment (3 bird/ replicate) making a total of 105 birds were
selected randomly and slaughtered after 12 hours of fasting with
ad lib drinking water for evaluation of physico-biochemical
properties and keeping quality of broiler meat. The following
physico-biochemical parameters were performed in fresh (0 d)
and storage (14 d) meat. pH, water holding capacity, drip loss,
cholesterol, fat percentage, extract release volume and
Lovibond tintometer colour were estimated in fresh (0 d) as well
as storage (14 d) meat by standard procedure. Lipid oxidation
parameters i.e., thiobarbituric acid reactive substances (TBARS),
Free fatty acid value, peroxide value and antioxidant parameters
i.e, ABTS assay (2, 2-azinobis-3-ethylbenzothiazoline-6-sulfonic
acid) and DPPH assay (1, 1-diphenyl-2-picrylhydrazyl) were
estimated by standard method in fresh (0 d) as well as storage
(14 d) meat. Microbiological quality analysis of the fresh and

storage meat i.e., standard plate count, total coliforms count,
staphylococcus spp. count, yeast and mould counts (Y&M) in
the meat samples were enumerated as per the methods
described by APHA, 2001.

Results
No significant difference (P>0.05) was recorded pH,
drip loss and lovibond tintometer colour (except b* value) but
water holding capacity (WHC), cholesterol, fat and extract
release volume (ERV) found significantly (P<0.05) improved in
AF-KWP supplemented group compared with control group.
Lipid oxidation (TBARS, free fatty acid and peroxide values) and
anti-oxidant parameters (ABTS+ and DPPH) of fresh and frozen
(14 d) meat were significantly (P<0.05) improved in diet with AFKWP supplemented group (T7 &T6) i.e 1.50 % & 1.25 % inclusion.
Microbial load i.e., standard plate count (SPC), coliforms and
staphylococcus count significantly (P<0.05) decreased in fresh
(0 d) and frozen meat (14 d) in AF-KWP (1.50 % & 1.25 %)
supplemented group compared to control. whereas, yeast and
mould was not detected in any of the dietary (AF-KWP) treated
and control groups.

Conclusion
From the above said discussion it may be concluded
that Kappaphycus alvarezii and red sea weed based formulations
i.e (AF-KWP) can be incorporated at 1.50% level in broiler diet for
improved performance, immuno-responsiveness, breast yield,
physico -biochemical characteristics, lipid oxidation,
antioxidants activities and reduction of microbial counts in fresh
and storage (14 d) meat.
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Background
Toasted guar meal (TGM) is a protein rich by-product;
however, presence of residual galactomannan limits its dietary
inclusion at higher level in broiler diets. Enzyme supplementation
seems to be a promising practice to address these adverse
effects associated with GM feeding. In these trials, we have
explored the application of β-mannanase (β-M) and αgalactosidase (α-G) and fortification of diets with certain critical
amino acids (CAA) to enhance the TGM utilization when used
higher level.

Methodology
In the first trial, one soybean meal based control and
five graded levels (6%, 9%, 12%, 15% and 18%) of TGM based
diets will be fed to commercial broilers (0-6wk), to identify
critical level of inclusion of TGM for enzyme supplementation.
Accordingly, two levels of β-M and α-G will be supplemented to
TGM based diets to enhance the performance and nutrient
digestibility in broilers. Based on the 2nd experiment result, TGM
containing optimum concentrations of β-M and α-G will be
fortified with graded concentrations of certain CAA considering
the variability existing in the digestibility's of amino acids of TGM
in an iso-caloric and iso-nitrogenous diets in experiment-3.

Results
From the results of the 1st experiment, it was evident
that inclusion of TGM up to 12% in broiler diets did not affect (P>
0.05) the growth rate. Further, increase in dietary inclusion level
of TGM (either 15 or 18%) decreased (P< 0.05) the growth rate
and nutrient retention. First experiment determined that TGM
can be incorporated up to 12% without affecting the broiler
performance. Thereby, 15% TGM inclusion level was selected for
β-M (36g and 72g per 100kg diet) and α-G (22g and 44g per

100kg diet) supplementation in experiment 2. Second
experiment revealed that addition of β-M and α-G both alone or
in combination to diets containing TGM at 15% did not improve
the growth and nutrient retention compared to birds fed control
diet. Due to growth depression (P<0.05) in 2nd trial even after
enzyme supplementation, experiment 3 was conducted with
certain CAA (Lys, Met, Thr, Try and Val) at graded concentrations
to 15%TGM diets containing β-M at 72g and α-G at 44g per
100kg diet. Results showed that fortification of 15%TGM based
diets containing β-M and α-G with CAA did not improve the
growth rate and nutrient retention similar to that of broilers fed
control. Overall of three experiments, it was concluded that TGM
can be included up to 12% in corn-soybean based broiler diets
without affecting the performance. Whereas, further higher
inclusion (>12%) levels found detrimental to broilers even with
NSP enzymes (β-M and α-G) and CAA (Lys, Met, Thr, Try and Val
at graded levels).

Conclusion
Based on the results, it is concluded that TGM could
be used up to 12% in broiler diets without affecting the growth
performance and nutrient digestibility. However, enzyme
addition and amino acid fortification to 15%TGM diets did not
increase the growth of broilers. Further, it seems that it is
complex in establishing effective enzyme inclusion levels
whenever un-conventional feed ingredients like TGM are in
utilization. Because, consistency in supply of un-conventional
feed ingredients is a big concern.
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EFFECT OF DIETARY ORGANIC ZINC ON COMMERCIAL BROILER PERFORMANCE
AND ABSORPTION KINETICS
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Background
At present new generation birds demand for timely
revision of essential nutrients and their sources in the diets.
Various trace minerals are required, of this zinc plays an essential
role in a wide array of processes. Currently, there are two feed
grade zinc sources commonly used, ZnO and ZnSO4. The poor
availability of zinc from plant feed ingredients due to the binding
of zinc with phytate which makes Zn as unavailable to birds. The
National Research Council (1994) suggests 40 ppm as required
level for Zn. In practice, feed manufacturers use much higher
concentration of Zn than specification which leads to soil
pollution. In recent years, researchers have used products from
nanotechnology and organic chelate as an additive in broiler
nutrition.

Methodology
A six week experiment was conducted in broiler with
an aim to study the effectiveness of different sources of zinc (Zn)
on the production performance, concentration of the Zn (tibia
and serum) and expression profile of metallothionein mRNA in
different organs. The experiment was split into pre starter, starter
and finisher periods. In this study, 300 straight run day old Cobb
chicks were randomly distributed into 10 treatment groups with
three replicates,. The chicks were fed with corn-soya based meal
(un-supplemented control) or the same supplemented either
with 40 or 80 mg Zn/Kg of feed from each source such as Zn
Oxide, Zn Sulfate, Zn-methionine and Zn-protinate except that
the nano-Zn which was supplemented only at 20mg/Kg. NanoZn used in this study was synthesized by method Green
Synthesis. The Zn content was estimated using Atomic
Absorption Spectrophotometer and Real-time PCR was used to
amplify methallothionein (MT) gene.

considering the pancreas, liver and intestine metallothionein
(MT) mRNA expression, the organic and nano-Zn supplemented
groups had a significantly higher (P<0.01). MT mRNA
expression and more relative bioavailability compared with
inorganic sources of Zn. Based on the concentration of Zn in the
tibia and serum and methallothionein mRNA expression, more
relative bioavailability was observed in the groups supplemented
with organic and nano-Zn due to the reduced interaction with
other dietary components in gastro intestinal tract.

Conclusion
Supplementation of Zn through any of the sources
studied in the broiler diets showed an improvement in the
production performance without affecting carcass traits, bone
morphometry and bone mineralization. The broilers
supplemented with Zn either from organic or nano-Zn showed
an improved concentration of Zn in their tibia and serum.
Metallthionein (MT) mRNA expression study revealed that
organic sources of Zn at 40 mg/kg or nano-Zn at 20 ppm showed
relative fold expression. Hence supplementation of Zn through
organic sources (40 ppm) or nano-Zn (20 ppm) could be an
optimum for achieving the efficient production performance in
broilers and to reduce the excretion of Zn in the manure.

Results
When compared with control, broilers supplemented
with various sources of Zn had higher (P<0.05) body weight and
feed consumption. Meanwhile, birds supplemented with
organic sources of Zn at 40 mg/kg and nano-Zn at 20 mg/kg had a
significantly higher (P<0.05) concentration of zinc in their serum
and tibia when compared with inorganic supplemented
treatment groups. The carcass characteristics in terms of post
starvation live weight, blood loss, eviscerated yield, ready-tocook yield, organ weights and cut-up parts yields remained
comparable in all dietary treatment groups. The
osteomorphometry (length and diameter of tibia) and
osteomineralization (weight of tibia) had been observed to be
not influenced by various treatments compared with control.
Metallothionein (MT) is a small cysteine-rich protein which can
bind Zn and other heavy metals with high affinity. While
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EFFECT OF FEEDING RICE GLUTEN MEAL WITH OR WITHOUT PROTEASE ENZYME ON
PRODUCTION PERFORMANCE, GENE EXPRESSION AND COST ECONOMICS IN
BROILER CHICKEN

Background
The shortage of feed resources has diverted majority
of research in the field of nutrition to look into possibilities to
overcome the nutritional crisis. A possible and perhaps the most
viable proposition is to exploit the use of non-conventional feed
resources (NCFR) in livestock and poultry production systems
(Salem et al., 2004). Rice gluten meal (RGM), a by-product of
wet-milling of rice obtained during starch extraction and syrup
preparation, is a highly concentrated protein source, which has a
potential to replace costly feedstuff, soybean meal in the diet of
broiler chicken.

Methodology
A six week biological experiment as per 4X2 factorial
design was conducted to evaluate the effect of feeding rice
gluten meal (RGM) with or without protease enzyme on growth
performance, nutrient utilization, intestine morphometry, gene
expression and cost economics of broiler chicken production. A
total of 320 day old broiler chicks of uniform body weight were
distributed randomly into 40 replicates of eight birds each and
five replicates were allocated per treatment. Eight dietary
treatments were formulated with no rice gluten meal in first two
treatments acting as negative and positive control for enzyme.
The rest six treatments contain 15, 17.5 and 20% rice gluten
meal with and without enzyme. The data was statistically
analyzed for mean, standard errors and analysis of variance by
Snedecor and Cochran (1989) using statistical package for social
sciences (SPSS) 16th version and comparison of mean was
tested using Duncan's multiple range tests (Duncan's, 1955). The
data of gene expression was analyzed by ANOVA using JMP
statistical discovery software from SAS 9.1 (SAS Institute, Cary,
NC).

of variance of 40-∆CT values of mRNA expression levels of
nutrient transporter genes (PepT1, EAAT3 and mucin) in broiler
chicken showed highly significant (P<0.01) differences in PepT1
and mucin gene expression only at 21days post hatch. In case of
PepT1, maximum expression was found in the control group fed
with basal diet and minimum expression was observed in groups
fed basal diet supplemented with enzyme and 20% RGM. The
Mucin gene showed minimum expression in group in which
17.5% RGM was included in basal diet. At 42 days post hatch,
highly significant (P<0.001) differences were observed in EAAT3
and Mucin gene expression only. The EAAT3 and Mucin gene
showed maximum expression in the control group fed basal diet
and minimum expression was found in group in which 20% RGM
was included in basal diet supplemented with enzyme. The cost
of production was significantly decreased in RGM supplemented
groups than in control group without RGM.

Conclusion
Rice gluten meal can be safely added up to 15% level
without affecting the production performance and gene
expression, replacing costly conventional feedstuff, soybean
meal in the diet of broiler chicken to economize the cost of meat
production.
Key words: Rice gluten meal, production performance, intestine
morphometry, gene expression, cost economics

Results
The overall weight gain and feed intake was
significantly lower in 17.5 and 20% RGM supplemented groups
compared to control and 15% RGM supplemented groups. The
enzyme supplementation and interaction of RGM with enzyme
had no significant (P>0.05) effect on weight gain, feed intake
and FCR. Nutrient utilization did not reveal any significant
(P<0.05) difference on inclusion of RGM alone or in combination
with enzymes. At 21 days post hatch, in ileum crypt depth (CD)
was found significantly (P<0.01) higher in control group and
lower in 17.5% RGM supplemented group. Enzyme
supplementation had significantly (P<0.01) increased villus
height (VH) and significantly (P<0.01) decreased CD in
duodenum, Jejunum and ileum. At 42 days post hatch, only
enzyme supplementation had significantly (P<0.01) decreased
CD in duodenum, Jejunum and ileum. The least square analysis
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EVALUATION OF RICE GLUTEN MEAL FOR APPARENT METABOLISABLE ENERGY AND
ITS INCLUSION LEVEL IN THE DIET OF BROILER CHICKEN
M. A. Wani*, Pramod K. Tyagi, R. Hazarika, Sajad A Sheikh, Praveen K. Tyagi,
O. P. Dinani, A. B. Mandal
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Background
The conventional feedstuffs used in poultry feeds are
maize and soybean meal, but the ever increasing cost of these
feedstuffs has been the major constraint in livestock and poultry
production. Soybean meal is a major protein source used in
poultry diet, but there is scarcity of both maize and soybean at
reasonable price. Thus, there is a need to explore the new
alternate feed resources for poultry. In this direction rice gluten
meal, a by-product of wet-milling of rice can be established as a
good alternate high protein source for broiler chicken.

Methodology
Two experimental trials were conducted to evaluate
the feeding value of rice gluten meal in broiler chicken. The first
trial was conducted following 3x3 factorial design wherein rice
gluten meal with and without enzymes was fed to cockerels at
two substitution levels (20 and 40%) of basal diet following
practical diet replacement method to evaluate the gross energy
and apparent metabolizable energy (AME). In the second trial, a
six week biological experiment was conducted as per CRD to
evaluate the feeding value of rice gluten meal on production
performance and cost economics of broiler chicken. There were
six different treatments with 5 replicates per treatment and six
levels of rice gluten meal (0, 5, 7.5, 10, 12.5 and 15%) were
included in the diet. The data was statistically analyzed for mean,
standard errors and analysis of variance by Snedecor and
Cochran (1989) using statistical package for social sciences
(SPSS) 16th version and comparison of mean was tested using
Duncan's multiple range tests (Duncan's, 1955).

supplementation of protease and multi-enzyme respectively. In
vitro pepsin-pancreatin digestibility of rice gluten meal was
found 81.29%. The phytate phosphorus content was found
0.43% and non-phytate phosphorous was found 0.35% which is
44.87% of total phosphorous. The results of the second
experiment revealed no significant (P>0.05) difference in overall
weight gain and FCR, but significant (P<0.05) difference was
observed in overall feed intake between the control and
treatment groups, with lowest feed intake in 15% RGM
supplemented group. Nutrient utilization, immune response and
gut microbial count did not reveal any significant (P<0.05)
difference between the control and treatment groups. Intestine
morphometry showed a significant difference in ileum in crypt
depth only with lowest crypt depth observed in 15% RGM group
and no difference was observed in duodenum and jejunum. Cost
of broiler meat production was significantly reduced in 15% RGM
supplemented group.

Conclusion
The Apparent metabolizable energy value of rice
gluten meal for cockerels was found 3031kcal/kg, and with
protease and multi-enzyme supplementation AME value was
3069 and 3066 kcal/kg respectively. The inclusion of rice gluten
meal was found safe and economical at 15% level replacing
soybean meal with 10% reduction in the cost of broiler meat
production.

Results
The results revealed that rice gluten meal contained
moisture 7.70, DM 92.30, CP 50, EE 6.92, CF 9.47, TA 4.37, NFE
21.54, Ca 0.62, P 0.78% and GE 4537kcal/kg. The AME value of
RGM was found 3031 kcal/kg, however with protease and multienzyme supplementation the values were 3068 and 3066
kcal/kg respectively, with a numerical increase of 37 and
35kcal/kg of AME, which is 1.22 and 1.15% more upon
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EFFECT OF DIFFERENT SEMEN EXTENDERS AND DILUTION RATES ON FERTILITY
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Background
Artificial insemination (AI) has been well established to
express better fertility than natural mating. In order for the
poultry industry to take advantage of modern AI techniques,
proper storage of poultry semen is necessary. Besides, poultry
semen being highly viscous and concentrated entails the need
for semen extension with a proper diluent. Hence comparing the
effects of different semen extenders and obtaining optimum
dilution rate will help in deriving an efficient semen extender for
chicken.

Methodology
Pooled semen samples from twenty white leghorn
males were divided equally into three aliquots, each for CARI
poultry semen diluent, EK extender and Tselutin extender
respectively at 1:2 dilution rate. Diluted samples were examined
for motility at 0-96 hr while AI was targeted at 0 (freshly
ejaculated) and 24 hr in twenty hens of three groups for each
diluent respectively. Fertility was assessed by candling of
collected eggs (2-8 days post hatch) at 9th day of incubation. The
superior diluent was further subjected to find the effect of
different dilution rates (1:2 to 1:20) on motility (0-96 hr) and
fertility (0 hr).

(89.74±1.19) than other diluents. Upon 24 hr storage, superior
fertility (90.10±1.55) was also observed in CARI diluent in 2-6
days fertile period followed by EK extender (83.20±2.18) and
least by Tselutin extender (76.13±1.41). Similar fertility pattern
was shown during 2-8 days fertile period. In view of the above
fact, CARI Poultry semen diluent was selected for study of
dilution rates (1:2-1:20) on motility (0-96 hr) and fertility. There
was no significant difference in motility at 0 hr storage while at
24-96 hr storage there was a gradual and significant reduction
(p<0.05) with increase in dilution rates. There was no motility
recorded at 1:14 and 1:10 dilution rates at 72 and 96 hr storage
respectively. With respect to fertility, superior fertility (%) was
obtained from 2-6 days fertile period after AI in dilution rates of
1:2 (94.17±0.64) and 1:4 (92.33±0.23) followed by 1:6
(90.95±0.31), 1:8 (90.27±0.94), 1:10 (87.23±1.35), 1:12
(84.93±0.49), 1:14 (82.09±0.43), 1:16 (81.16±0.67), 1:18
(79.13±1.83) and 1:20 (77.33±0.49). Similar pattern of fertility
was obtained from 2-8 days of fertile period.

Conclusion

From this study, it can be concluded that CARI poultry
semen diluent has expressed superior fertility than other
diluents. This diluent has also maintained the optimum fertility
even at high dilution rates (1:8) using fresh semen.

Results

Under this study, sperm motility showed no
significance at 0 hr storage among the different semen diluents
while CARI poultry semen diluent showed superior motility (%)
from 24 (89.33±0.56) to 96 (49.17±0.79) hr storage followed
by EK and Tselutin extender. At 0 hr storage (fresh), higher fertility
(%) was obtained from CARI diluent (93.21±1.11) followed by
EK (90.55±1.04) and Tselutin (87.08±1.68) extender during 2-6
days fertile period after AI. Similarly during 2-8 day (total fertile
period) after AI, CARI diluent expressed higher (p<0.05) fertility
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PROMOTER FUNCTIONALITY OF BONE MORPHOGENETIC PROTEIN3 GENE IN
BROILER AND LAYER CHICKEN
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1
Department of Animal Genetics and Breeding, College of Veterinary Science, Rajendranagar,
Hyderabad.

Background
Bone morphogenetic protein3 (BMP3, negative
regulator osteogenesis) is known to involve in embryogenesis
and adult tissue regeneration. Various studies were made on
signaling pathway and biological aspects with meager
information regarding regulation of gene expression and the
principal component involved is the “Promoter”, located
upstream to TSS. Thus, an attempt was made to identify a
minimal promoter region that is sufficient for BMP3 expression
and to identify polymorphism presence in the specified
promoter region.

Methodology
Identification of minimal promoter region of BMP3
was performed by amplifying two overlapped fragments of 501
and 786 bp, that were then, cloned in to pAcGFP1-1(promoterless vector). The positive clones were confirmed by colony PCR,
plasmid PCR and restriction enzyme digestion and were
transfected in to CEM cells with an intention to check for the
presence of fluorescence of GFP. Further, total RNA, DNA and
protein were isolated from each cell lysate and examined for
expression. Polymorphism study was carried out using genomic
DNA from blood samples of broiler (286) and layer (276) prior to
SSCP and sequencing.

bp BMP3 promoter region showed three haplotypes with five
haplogroup in broiler and four haplogroup in layer birds with
h1h1 and h3h3 as most and least frequent haplogroups in broiler
and h1h2 and h3h3 as most and least haplogroups in layer,
respectively. Various nucleotide substitution were observed in
the haplotypes over the reference genome sequence and the per
cent homology between h1 and h2, h1 and h3, and h2 and h3
haplotypes were found to be 90.69, 93.07 and 92.28 per cent,
respectively. Further, the frequency distribution in both the
populations showed that these are under H-W equilibrium.
Haplogroup association study with growth and conformation
traits demonstrated a non-significant effect in broiler and layer
with the exception of body weight at day 14 and growth rate
between day 1 and 14 in broiler line.

Conclusion
It can be inferred that both the fragments of BMP3
promoter are capable of regulating gene expression in cell
culture system with the larger fragment being more effective
than the smaller. Further, polymorphism was observed in the
short specified region of BMP3 promoter in broiler and layer
populations, thereby providing opportunity for improvement in
the respective lines.

Results 
The two overlapped fragments showed considerable
amount of fluorescence with 250 bp band of GFP on agarose gel.
The mRNA expression displayed 36.10 and 38.61 40-ΔCt values,
respectively, for the first (501 bp) and second (upto 786 bp)
overlapped clone with 5.69 folds higher GFP expression in the
latter than the former smaller clone. Further, the SDS-PAGE and
the western blotting showed the presence of bands thereby
highlighting the occurrence of tagged GFP protein in the
transfected cells. The polymorphism study in the specified 501
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Background
In modernistic era, importunity for foods
supplemented with natural ingredients with health enhancing
potentials is flourishing. In addition, some of these ingredients
have very important role in promoting the storage stability of the
final product and probiotic bacteria are one of a kind, in which
Lactobacillus plantarum is of versatile use with better attributes
in so many health enhancing aspect especially in terms of its
antioxidant and antimicrobial potential, which is being preferred
by the researchers.

Methodology
The study was executed to evaluate the storage
stability of chicken sausages fermented with Lactobacillus
plantarum along with addition of dextrose and starch in it.
Sausages for control group (Lp only with no dextrose and starch
and treatment group (with Lp and 1% each of dextrose and
starch) were prepared after 24 hours of fermentation of chicken
meat. After this various parameter such as anti-oxidant
parameters (TBA, ABTS, SASA, DPPH), microbiological
parameter (TPC and coliform count) and sensory parameters
were evaluated on the very first day of preparation and then
sausages of both groups were kept for refrigerated (40C±1) and
frozen storage (-200C±1) and were examined for the same
parameters on subsequent days of storage.

difference was found significant(P<0.05) between both the
group. However, each parameter for both groups was within
acceptable limit during both storage conditions.

Conclusion
Under refrigerated and frozen storage, higher values
for antioxidant parameters and sensory parameters were
maintained with the addition of dextrose and starch along with
Lactobacillus plantarum. Based on the physicochemical,
antioxidant, microbiological and sensory parameters, fermented
chicken sausages for both groups were found safe up to 12 days
of refrigerated storage and till 60 days of frozen storage. Thus,
incorporation of dextrose and starch may be useful for
promoting the desirable activity of Lactobacillus plantarum in
preparation of fermented chicken sausages.

Results
The result showed that the anti-oxidant efficiency was
significantly (<0.05) higher for treatment group as compared to
control group throughout the storage period in both refrigerated
(40C±1) as well as frozen (-200C±1) storage. Though during
storage period, the anti-oxidant activity was reduced for both
the groups with the passage of time, however, at every time
interval of storage, there was significant (P<0.05) difference
between the anti-oxidant activity of treatment group and control
group in terms of ABTS, SASA, DPPH and TBA activity. The pH
value of treatment group remained almost unchanged during
refrigerated as well as frozen storage but the value was found
higher in control group in later part of refrigerated as well as
frozen storage. With successive storage days, total plate count
significantly (P<0.05) increased for both control and treatment
group under both, refrigerated and frozen storage, however,
count was found significantly (p<0.05) less in treatment group
as compared to control group. The treatment group was found
significantly (p<0.05) better in scores for all the sensory
parameters including general appearance, flavor, texture,
juiciness, sourness and overall acceptability throughout the
refrigerated as well as frozen storage period, however, sensory
score reduced in later part of storage period but still the
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AUGMENTING PERFORMANCE OF BROILER DURING SUMMER THROUGH BETAINE
SUPPLEMENTATION
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3
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Background

Results


Climate resilience poultry production, especially
management of heat stress is one of the major constraints for
future development of poultry in tropical countries. High
environmental temperature severally affect birds, it leads to poor
FCR, production of free radicals, immune brake down, several
and disease outbreak (Mandal, 2010). Nutrition strategy like
supplementation of betaine may provide a strategic solution for
these challenges; it is the trimethyl derivative of the amino acid
glycine, a metabolite of plant and animal tissues. The role for
betaine in animals, plants and microorganisms is to protect cells
against osmotic inactivation and also methyl donor via
transmethylation. In this line the present work is an attempt to
explore the promising effects of betaine in broilers during
summer.

Results indicated that supplementation of betaine
significantly (P<0.001) improved the body weight, feed intake
and FCR. This improvement is because of osmotic disturbance
clearance by betaine during stress in broilers. Also
supplementation of betaine significantly (P<0.001) improved
the cellular as well as humoral immunity in stressed birds.
Immunity improvement is because of antioxidant effects of
betaine against oxidative damage by restorating SAM, which
contributes to an enhancement in the supply of substrate
needed for the synthesis of glutathione that protects the cell
from reactive oxygen species (ROS) and reactive metabolites.
Among Carcass traits only breast shown significant improved
improvement because of betaine supplementation.

Methodology
In order to evaluate the effect of betaine (methyl
donor) supplementation on broiler performance during summer,
experiment was conducted for a period of six week. Total of 192
broiler birds were randomly distributed into four dietary
treatment viz., T1 (control diet), T2 (control with betaine @ 0.5
g/kg) and T3 (standard diet with betaine @ 1 g/kg), T4 (standard
diet with betaine @ 1.5g/kg), There were six replicates per
treatment with eight birds per replicate. The present study was
conducted during hot dry (29.0±0.7to 37.0±1.4°C, RH, %:
55.12±0.20 to 70.15±0.61) summer. Production, immunity
and carcass parameters were recorded during the trail.

Conclusion
T3 Treatment i.e. supplementation of betaine @ 1 g/kg
shown highest improvement in production and immunity
compare to all other treatment. We can recommend betaine at
1g/kg of diet for heat stressed broiler for improved performance
and welfare.
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Background
Methionine, choline, and betaine are considered as
methyl donors to body metabolic reactions and have been
shown to compensate for the partial deficiency of labile methyl
groups in corn-soybean-based diets. The interactions pathway
choline first oxidized to betaine and betaine donate methyl
group in the homocysteine-methionine cycle, which recycles
Met that has been oxidized during metabolism process. Due to
interactions of these nitrogen-containing molecules they may be
able to substitute for each other, in least-cost feed formulation of
poultry diets. So, keeping all above information in view, the
present study has been proposed on broiler chickens.

Methodology
A six week biological experiment as per 3X2X2
factorial design was conducted with 384 straight run day-old
broiler chicks to evaluate the effect of supplementary choline
and betaine on growth performance, immune response, carcass
traits, feed cost and gene expression of broiler chickens fed diets
containing different levels of methionine. Twelve dietary
treatments with three levels of Met NRC 100% (0.50% in starter
and 0.38% in finisher phase), 90% and 80% and each Met level
with two levels of choline NRC 110% (1430mg/kg in starter and
1100mg/kg in finisher) and 120% (1560mg/kg in starter and
1200mg/kg in finisher phase) and two level of betaine 500 and
1000mg/kg were evaluated with 4 replicate groups of 8 broiler
chicks. The immune related genes: IL-2, IFN-gamma for CMI and
IL-6 for HI were studied and for this study one control diet
containing 100% Met run simultaneously along with other
treatment groups.

betaine levels in diets. The yield of immune organs bursa and
thymus at 21day (P<0.01) and thymus weight at 42day of age
increased (P<0.05) with increased Met and betaine levels in the
diet. Higher eviscerated (P<0.01) and dressed yield (P<0.05)
were found at dietary concentration of 100% Met, 110 % choline
and 1000mg/kg betaine and combination of 80% Met, 120%
choline and 1000 mg/kg betaine resulted comparable
eviscerated and dressed yield to those fed diet containing 100%
Methionine. The abdominal fat decreased (P<0.01) with
increased Met, choline and betaine levels in the diets. Breast
yield improved significantly with graded Met, choline or betaine
levels in the diets and combination of 80% Met, 120% choline
and 1000 mg/kg betaine accrued higher breast yield compared
to group fed diet containing 100% Methionine. Feed-cost per kg
live weight, eviscerated yield and meat yield decreased
(P<0.01) with increased in Met and betaine levels in diets. The
relative expression of all the three immune related genes IL-2,
IFN-gamma and IL-6 showed significantly (P<0.01) up
regulation at 100% Met level in diet. Similarly, supplementation
of betaine at 1000mg/kg significantly up regulated the relative
expression of IFN- gamma (P<0.05) and IL-6 (P<0.01) whereas,
choline at 120% level showed significant up-regulation only in
IFN- gamma gene expression compared to control group.

Conclusion
The level of choline (per kg diet) at the rate of 1430 mg
in starting and 1100 mg in finisher diets with inclusion of betaine
at the rate of 1000 mg/kg could spare 20% of the total Met
requirements for optimum growth and allied traits in broiler diet.

Results
The body weight gain was significantly higher
(P<0.01) in dietary combination of 100% Met, 120% choline and
1000mg/kg betaine and dietary combination of 80% Met, 110%
choline and 1000mg/kg betaine accrued higher (P<0.01) body
weight gain to that fed diet containing 100% Methionine. FCR
was improved (P<0.01) linearly with increased in Met as well as
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ENRICHMENT OF BROILER CHICKEN MEAT WITH N-3 PUFA USING
COMBINATION OF VEGETABLE OIL SOURCES AND VITAMIN E WITHOUT
AFFECTING PERFORMANCE, KEEPING QUALITY AND SENSORY ATTRIBUTES OF
MEAT

Background
The interest on omega 3 (n-3) PUFA in human diet is
gaining momentum due to their role in preventing diseases such
as coronary heart disease, hypertension and diabetes, etc. One
of the most efficient ways to enhance the accumulation of PUFA
in chicken meat is through the dietary modification of fatty acids.
However, n-3 PUFA rich fish oil supplementation may affect the
sensory attributes of meat. Thus, present study was carried out
to investigate the effect of dietary incorporation of alternate
PUFA rich vegetable oil sources (MO and LO) on birds
performance and meat fatty acid profile.

Methodology
In first experiment 180, day old broiler chicks were
randomly distributed into 3 dietary treatments (10 replicates of 6
chicks in each). Basal starter (0-3 wk) and finisher (4-6 wk) diets
(control) were prepared using sunflower oil (SFO). Subsequently
2 experimental diets were prepared by replacing the SFO with
MO and LO on weight by weight basis. In 2nd experiment, 400
broiler chicks were randomly distributed into 10 dietary
treatments (8 replicates of 5 chicks in each). Control diet was
prepared using SFO, further 6 experimental diets were
formulated using 3×3 factorial design, with 3 levels of LO (33,
67 and 100% replacement of SFO) and three levels of additional
vitamin E (0, 50 or 100 IU/kg diet). Body weights and feed intake
were measured at weekly intervals. At the end of experiment
(43rd d) one bird from each replicate was slaughter to study the
carcass traits, meat fatty acid profile, keeping quality and meat
sensory attributes.

acceptability) of meat. However, highest (P<0.01) TBARS
concentration in thigh muscle was noticed with LO
supplementation. In 2nd experiment, replacement of SFO with LO
at all the levels (33, 67 or 100%) had no adverse effect on
performance and carcass traits. LO supplementation increased
(P<0.05) PUFA, n-3 FA and decreased (P<0.05) n-6:n-3 in
breast and thigh muscle and the effect being more pronounced
at the highest level of supplementation. Additional VE (50 or 100
IU/kg) supplementation, lowered (P<0.05) the TBARS
concentration (improved the keeping quality), and lowest TBARS
concentration was observed with at 100 IU/kg dose. However,
additional VE supplementation has no beneficial effect on birds'
performance.

Conclusions
Dietary incorporation MO or LO in broiler chicken diet
can effectively increase the n-3 PUFA contents in meat without
affecting (P>0.05) the birds performance and sensory attributes
of meat, and this improvement was more with LO but lowered
the keeping quality. However, extra supplementation of VE has
improved the keeping quality of meat enriched with n-3 PUFA
using LO.

Results
In first experiment, body weight gain, feed intake, feed
conversion ratio and relative carcass parameters (dressing yield,
breast yield, liver, heart, and gizzard) were comparable among
the dietary treatments. However, abdominal fat deposition was
(P<0.01) lowered with n-3 PUFA rich oils supplementation. MO
or LO supplementation increased (P<0.01) the PUFA, n-3 FA and
decreased (P<0.01) in n-6:n-3; SFA, MUFA in meat (breast and
thigh), without affecting (P>0.05) the organoleptic characters
(appearance, flavour, juiciness, tenderness and overall
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