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A Profile of
Indian Poultry Science Association
The idea of forming some kind of an organization to provide stimulus to the poultry
developmental activities in the country was a matter of consideration in the Government and
University circles for quite sometime. The issue however, received serious thought during the
Poultry Research Worker's Conference in March 1965 at Pune, wherein it was resolved to
establish the Indian Poultry Science Association with certain well defined objectives to
promote poultry development activities and knowledge base in the field of poultry science.
In order to provide a sound base and appropriate support of its constituent Members
for effective working and growth the reigns of association were, therefore, rightly given in
the hands of scientific and technical hands available at the erstwhile Poultry Research
Division of Indian Veterinary Research Institute, Izatnagar (UP). Dr. S. Bose, the then Head
of the Division assumed the responsibility of an Honorary Chief Editor and the first issue of
the Indian Journal of Poultry Science (IJPS), an official organ of the Association, rolled out
of press in September 1966. Unfortunately, however, both IPSA and its journal suffered
temporary setback during the period 1968 to 1972.
Over a period of time, the IPSA has grown both in size and activities. Many more
persons with interest in poultry, joined the Association, toiled for its growth, and steered it
successfully through to the rough roads.
The website of IPSA was launched by Dr.V.K. Taneja, the then Deputy Director
General (Animal Sciences), ICAR, on 2nd February 2005 during the inauguration of XXIII
IPSA symposium at Hyderabad. The website was revised and re-launched in new look and
with new domain address in September, 2010.
Turbulent times: Recovery and launch of eternal growth
IPSA witnessed turbulent times from 1968 to 1972 as all its activities came to stand
still due to acute financial crisis. But as the nature's natural course would have it, an
emergency meeting of senior members presided by Dr. C.M. Singh (the then Director, IVRI,
Izatnagar) on 22 January, 1971 in IMA building, New Delhi resolved to revive the
Association's activities with greater vigor despite of acute financial crisis. Dr. B. Panda, the
then Chief Editor, IJPS and Head, Poultry Research Division, IVRI, Izatnagar struggled for
continued publication of IJPS. It is worth mentioning that President, Dr C.M. Singh exhrted
the members present in the meeting to contribute at least Rs. 100/= each and that he (Dr.
C.M. Singh) would pay the balance of money whatsoever to help tide over the financial
crisis. The generous financial help from members and a donation of Rs.250/- from Kegg
Farms, New Delhi, which brought the Association back onto the rails. Moreover, the IPSA
gave birth to WPSA (IB) in one of its meetings held at Madras in 1983 where Dr. C.V.
Reddy, formerly Dean, Veterinary College, Hyderabad and Dr. A.G. Khan, formerly Prof. &
Head, Poultry Science Department., JNKVV, Jabalpur were respectively elected as Founder
President and Secretary.
Over a period of time, the IPSA has grown both in size and activities. Many more
persons with interest in poultry, joined the Association, toiled for its growth, and steered it
successfully through to the rough roads.

Profile
 Indian Poultry Science Association (IPSA) is a registered body with the Registrar of
Societies, Bareilly, Uttar Pradesh, INDIA (Registration No. 875/1989-90) engaged in
promotion and welfare of poultry in the country, striving towards the betterment of
poultry profession through making the activity socially more attractive, environment
friendly and economically viable.As on date, there are more than 1400 life members
of IPSA.
 IPSA comprises of Poultry Science Research/ Education and Training institutions,
public & private organizations, commercial business houses associated with poultry
and allied sectors such as egg/meat processors, feed millers, compound feed
manufacturers, health care products and pharmaceuticals manufacturers, poultry
equipment manufacturer, hatchers etc. and those engaged in mass poultry production,
individuals engaged in small-scale poultry keeping, scientists, professionals,
researchers, students etc.
 The IPSA is administered by a group of professionals who are both elected by the
General Body (GB) and/or nominated by the President. The Members on the
Executive Committee (EC) serve the Association honorary members. Where ever
necessary, local Chapter (LC) of IPSA is created to deal with regional issue (s), if any.
Objectives
a. To promote, advance and update knowledge of all aspects of Poultry Science.
b. To promote Poultry Research, Education and Developmental activities in the country.
c. To publish a scientific journal "Indian Journal of Poultry Science" (IJPS).
d. To coordinate activities of the poultry research workers by holding technical meetings
and conferences for the discussion of important topics of common interest and for
presentation of research papers on all aspects of Poultry Science.
e. To encourage teaching, scientific research and practical experimentation; collection
and publication of statistics, study of the economics of poultry business and study into
the problems of poultry production, marketing and extension.
The IPSA Journal
One of the main objectives of the IPSA is the publication of a scientific journal. "The Indian
Journal of Poultry Science". The journal is the mouth-piece of the Association in furthering its efforts
to disseminating scientific and technological advances made in different branches of the Poultry
Science discipline. Established in 1965, Indian Journal of Poultry Science (IJPS), a leading

peer-reviewed Indian journal in the field is an official publication of the Indian Poultry
Science Association (IPSA), Izatnagar–243 122 (UP). The publication is aimed at providing
access to academicians, researchers and industry professionals from across the globe to
publish their work on all aspects of poultry science through research papers, short
communications and review articles. Papers published in IJPS are selectively abstracted and
indexed in the Biological and Chemical Abstracts, Animal Breeding Abstracts, Poultry
Abstracts, Nutrition Abstracts and Reviews and Veterinary Bulletin. The journal is published
three times in a year as one volume in April, August, and December and circulated to IPSA
members free of cost. IJPS is peer reviewed and has no page charges. The e-version of IJPS
has been started from 2008 and is available online at www.indianjournals.com
Local Chapters
To better understand and provide immediate solutions to any specific problems faced
by the poultry farmers or industry in a particular area in the country, provision at article 15 of
the IPSA constitution has been made to open Local Chapters (LC) for the purpose. The local

branch shall elect a Chairman, a Convener and a Treasurer and 3 to 5 Members to transact the
business.
Present Local Chapters
Uttaranchal (Pantnagar), Orissa (Bhubaneswar), Kerala (Mannuthy), Karnataka
(Bangalore), Andhra Pradesh (Hyderabad) and newly constituted local chapter in Tamil Nadu
(Chennai).
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IPSA HONOUR AND FELLOWSHIP
Besides serving as a common rostrum for exchange of ideas amongst the people
engaged in different spheres of poultry activity, the IPSA provides a boost to poultry
research, development and extension efforts by recognizing the scientists, technocrats,
industrialists and the journalists for significantly contributing towards the success of poultry
sector in India and conferring following honors:
1. IPSA‐Life Time Achievement Award
2. IPSA‐ Fellow
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Morphology, morphometry, production performance and rearing system of
Kashmir Geese
Azmat Alam Khan
Division of Livestock Production and Management
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Shuhama, Alusteng, Srinagar-190006 J&K
Oral
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Abstract
Geese were one of the first animals and bird species to be domesticated by man. 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 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. The study was conducted Kashmir valley. The geese
rearing areas were identified and various morphological, morphometric and behavioural
observations were carried out. Interactions with geese rearers were carried out, to gather
information about the geese rearing practices and production parameters. The study revealed
their predominance around water-bodies. 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, bill-dimensions, 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, 5thoracic, 7-coccygeal vertebrae and 9 pairs of ribs. Sternum was boat shaped and clavicle Ushaped. Different types of behaviours and variation in vocalizations were recorded.
Significant differences were found in heart-rate and temperature between the sexes. No
significant difference between sexes was seen in haemato-biochemical parameters.
Parasitogical studies 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. Geeserearers practiced varied occupations and some owned land and livestock. Geese flock-size
varied widely. Geese rearers practiced different systems of rearing, housing, feeding and
incubation, used different criteria for sex-determination and practiced various identification
methods. Various reasons for mortality were reported with poor prognosis of disease. In
villages geese were marketed at the farmer’s door-step and in city, middlemen were involved.
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 ICAR-NBAGR with Accession no: INDIA_
GEESE_0700_KASHMIRANZ_18001
2

Tribal livelihood through scientific backyard desi chicken rearing in
Kolli hills, Namakkal district of Tamil Nadu – An Impact study
D. Kannan and S. Saravanan
Department of Poultry Science,
TANUVAS-Veterinary College and Research Institute, Namakkal- 637 002, Tamil Nadu
DPP-02

Oral
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Abstract
The ICAR Tribal Sub Plan scheme for Kolli Hills of Namakkal district envisaged to train
tribal people for scientific desi chicken rearing with creation of infrastructure facilities for
rearing birds and marketing of their farm produce. A total of 71 tribal households belonging
to Kolli hills were selected as beneficiaries for this project to receive the inputs. The selected
beneficiaries were given two trainings viz., scientific rearing and disease management of
backyard birds in addition to feed preparation and value addition of poultry products. The
impact was assessed after 6 months of implementation through survey from the beneficiaries
who received the inputs and trainings. The results indicated that majority (83.33 per cent) of
the beneficiaries felt that cage provided was useful for rearing the backyard poultry and
required some modifications. 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 48 per cent of people
expressed their battle against regular mortality and the major reason for mortality in the
beneficiaries flock was Newcastle disease, followed with other reasons i.e. keeping improved
desi bird varieties in a confined farm premises and predators. 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). It is concluded that, 31 per cent of tribes generated an
additional income of Rs.1000 to 2000 per year 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.
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Performance of White Pekin laying ducks as influenced by feeding of
Azolla (Azolla pinnata)
B. K. Swain*, P. K. Naik, S. K. Sahoo, S. K. Mishra and Dhirendra Kumar
ICAR-Central Avian Research Institute Regional Centre, Bhubaneswar-751003, Odisha
DPP-03

Email: nbkswain@gmail.com
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Abstract
A study was conducted to investigate the effect of feeding fresh azolla (Azolla pinnata) on
the performance, egg quality and economic of production in White Pekin laying ducks.
White Pekin laying ducks (60 nos., 56 weeks old ) were distributed into three groups on
deep litter and were randomly fed three diets i.e. T1-control diet (Standard duck layer diet
(SDLD)), T2 (SDLD reduced by 10% (w/w) + fresh azolla @ 100g/duck/day) and T3(SDLD
reduced by 20% (w/w) + fresh azolla @ 200g/duck/day) for 56 days. The fresh Azolla
contained 4.90 % dry matter. The proximate composition on DM basis was 24.93% CP;
3.48% EE; 13.80% CF and 16.84% TA. The results indicated that significant (P<0.05)
decrease in feed intake was observed in laying ducks fed diet given supplementation of fresh
azolla @ 200g/duck/day. The egg production, egg weight, feed conversion ratio (FCR) and
performance efficiency index (PEI) were increased significantly (P<0.05) due to
supplementation of fresh azolla at both (100 and 200g/duck/day) levels. The shape index of
eggs was significantly (P<0.01) higher for ducks fed diet with supplementation of fresh
azolla @ 200g/duck/day. The haugh unit score, albumen index, yolk index and shell
thickness were similar for control and azolla supplemented groups. It can be concluded that
feeding of ducks with supplementation of fresh azolla @ 200g/duck/day as replacement of 20
% of concentrate feed in White Pekin laying ducks was beneficial in terms of improved egg
production, egg weight, feed conversion ratio, performance efficiency index, egg shape index
with enriched yolk colour and saving of Rs. 2.52 per egg on feed cost.
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Scientific Interventions Enhances Income of Rural Poultry Farmers of
Hilly Region of Meghalaya under Farmers FIRST Programme
M. Das1, R. Laha1*, P. K. Sinha2, M. Niranjan3, A. Sen1, A. K. Tripathi4, A.
Barman2, I. Swer2, L. Khongrymmai2, A. M. Tariang2, B. C. Deka5 and N.
Prakash2
1
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Abstract
Tribal people of Meghalaya are mostly non-vegetarian and prefer meat of local poultry birds.
But the gap between demand and availability of local poultry meat and eggs is very high due
to predominating traditional backyard poultry farming with low productivity of the
indigenous birds. To increase the productivity of backyard poultry ICAR Research Complex
for NEH Region, Umiam, Meghalaya have introduced improved varieties of backyard poultry
in seven adopted villages (Nalapara, Purangang, Borgang, Lalumpam, Umtham, Mawphrew
and Borkhatsari) of Ri-Bhoi District, Meghalayaunder the Farmers’ FIRST
Programme.Under this programme systematic efforts were undertaken to improve the
backyard poultry production through scientific interventions in the form of distribution of
improved varieties of poultry (Vanaraja, Srinidhi, Kuroiler), knowledge dissemination
regarding feeding and health care management, conducting training programmes and health
camps.To promote backyard poultry farming, improved poultry chicks (3-4 weeks old) were
distributed among the beneficiaries. A total of 3505 nos. of Vanaraja/Srinidhi/ Kuroiler
chicks were distributed among 113nos. of beneficiaries (30-36 birds each beneficiary).
Examination of faecal samples of poultry birds were done as per requirement and inputs in
the form of veterinary medicines such as anthelmintic, vitamins and mineral supplements,
anticoccidials etc. were also distributed. In addition to this, backyard poultry birds were also
vaccinated against Newcastle disease by LaSota and R2B vaccines. Successful poultry
farmers managed to sell on an average 1100 nos. of eggs from 15 birds @ Rs. 8/- to Rs 10/per egg and earned about Rs8,800.00 –11,000.00 by selling eggs per year in addition to
personal consumption. Live male birds (3.5 – 4 kg) were sold @ Rs 250.00 – Rs 300.00 per
kg live body weight and earned about Rs 875.00 – Rs 1200.00 from each bird after rearing
for8-10 months. It can be concluded that the interventions made under this project created a
significant impact in improving the livelihood of backyard poultry farmers of the region by
increasing their income.
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Backyard poultry (improved Nicobari fowl) farming a profitable venture
for income generation and nutritional security of women Self-help groups
in Andaman & Nicobar Island
Harapriya Nayak*, Nagesh Ram, N. C. Choudhuri, L. B. Singh and
Zachariah George
ICAR-Krishi Vigyan Kendra, Port Blair
DPP-05

Oral
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Abstract
The typical maritime climate and environmental conditions of Andaman & Nicobar Island are
very conducive for backyard poultry farming. The improved Nicobari fowl are the indigenous
poultry birds of the Island and are locally known as “Takniet” hyum means having small legs.
The dual purpose birds are brown matty in colour, medium size, compact body and also
resistant to most of the common poultry diseases. Women constitute 40 per cent of the
agricultural work force and play an important role in conservation of domesticated breeds of
animals, poultry birds and also household food security in India. Among the various
entrepreneurial activities in livestock sector, backyard poultry farming can bea suitable
endeavour for the women Self-help groups in Andaman & Nicobar Island. It needs less land,
low investment, provides quick return, low mortality rate and food and nutrition security.
Keeping in view, the ICAR- Krishi Vigyan Kendra, Port Blair conducted front line
demonstration and transfer of technology of backyard poultry (improved Nicobari fowl)
farming to the farmers in South Andaman. The results revealed that in Island condition, the
improved Nicobari fowl under backward farming system produced an average of 160 eggs
per annum in a laying period. Poultry farming with improved Nicobari fowl in one backyard
unit (100 nos.) of birds revealed the benefit cost ratio was 3:1. Besides, the egg and meat are
rich source of good quality protein, iron, calcium, folic acid, vitamin A and other vital
nutrients, which are essential for the growth and maintenance of the human body as well as
provide nutrition security. Due to increase in farm income (Thrice) backyard poultry
(improved Nicobari fowl) farming can be promoted among the women Self-help groups in
Andaman & Nicobar Island as an income generating source and also sustainable food and
nutritional security.
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Assessment of Reproductive Efficiency in Ostrich (Struthio camelus)
C. Pandian*, S.T. Selvan, R. Asha Rajini, M. Parthiban
and S.M.K. Karthickeyan
Department of Poultry Science,
TANUVAS-Madras Veterinary College, Chennai-07
DPP-06

Oral
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Abstract
The present study was conducted to evaluate the semen characteristics, reproductive hormonal levels,
analyze the protein profile of ostrich semen, sperm-egg interaction assay and standardization of
artificial insemination. This research work was carried out at Post Graduate Research Institute in
Animal Sciences, TANUVAS, Kattupakkam. Ten adult male and twenty five female ostrich aged
between three to ten years were utilized for this study. The overall mean values for frequency of
semen collection interval, semen volume, pH, mass activity, per cent sperm motility, concentration,
per cent live and abnormal spermatozoa of ostrich were 17.36 days, 1.38 ml, 7.28, 4.26, 79.21, 2.69
 109 per ml, 85.71 and 15.30 respectively. The mean blood plasma (9.17 ng/ml) and seminal plasma
testosterone level (7.26 ng/ml) observed between individual male ostrich was variable. The mean
blood plasma estrogen, FSH and LH in female ostrich were 6.99 pg/ml, 0.48ng/ml and 2.23 ng/ml,
respectively. Five major protein bands in ostrich seminal plasma was identified and the molecular
weight ranging from 21.66 kDa to 102.34 kDa. In sperm-egg interaction assay observation of 1.97
IPVL-sperm holes/mm2 on 8th days and 2.31 OPVL-sperm/mm2 on 9th days after last mating
demonstrated that the fertile period are 9 days in ostrich hens. In standardization of artificial
insemination the per cent fertility and total hatchability was significantly higher in artificially
inseminated group (23.20 and 12.80 per cent) than naturally mated (9.60 and 5.08 per cent) group.
This study concluded that age, month and season had significant influence on seminal attributes and
reproductive hormone levels in ostrich. The highest numbers of ovarian follicles were observed
during winter and summer than southwest and northeast monsoon seasons indicating that ostrich is
predominantly a winter and summer breeding species in tropical climate. Artificial insemination had
significantly improved the fertility and total hatchability compared to natural mating in ostrich.
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Backyard poultry production using disease resistant improved Nicobari
fowl at NICRA adopted villages
N. C. Choudhuri, Nagesh Ram, L. B. Singh, Zacharia George, B. K. Nanda,
N. Bommayasamy, V. K. Pandey, Harapriya Nayak and A. Kundu
ICAR- Krishi Vigyan Kendra, ICAR-CIARI, Port Blair
DPP-07
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Abstract
The Andaman & Nicobar Island is vulnerable to climate resilience as well as adverse climatic
situations due to heavy rainfall (3100 mm per annum) during 8 months (April to November)
and also dry spell of 4 months (December to March) in a year. This adversely affects the
production and productivity of poultry sector due to high mortality of poultry birds. In these
Islands the farmers are generally reared local desi birds which are highly prone to disease at
the time of climate change i.e. pre and post monsoon period. Hence, mass mortality of birds
occur which leads to severe economic loss of the farmers. Keeping in view and to overcome
the problem the ICAR- Krishi Vigyan Kendra, Port Blair introduced six units (25 birds/unit)
of disease resistant improved Nicobari fowl under backyard condition to six farmers in
NICRA villages (Port Mout and Badmas Pahad) during the year 2015 and also observed
their adaptation strategy. About 8 weeks of old chicks were purchased from CIARI, Port
Blair and supplied to the farmers. They were advised to rear the birds in confined condition
with concentrated feed for few days and after that slowly released in backyard condition to
adapt them in open range system. The birds were reared in free range system to meet their
feeding requirements by scavenging outside. Supplemental feed was given to the birds @ 2025 g/bird/day. During grazing the birds used to take insects, pests, wild seeds, grains, grasses
and other vegetation. Shelter improvement from closed to open system with daily cleaning of
shelter was introduced for reducing the mortality rate. The birds were compared with local
desi birds. Cost of feed, cost of chicks, sale of eggs, birds, gross cost, gross return, net return
and BCR were calculated. The results revealed that the birds under field condition were
resistant to disease and economically beneficial for the farmers due to higher egg production
(160 eggs per annum over the local desi birds 75 eggs per annum) and lower mortality. The
gross cost, gross return and net return of improved Nicobari fowl was Rs.13,050, Rs.45,000
and Rs.31,950, respectively per unit. However, for local desi birds the gross cost, gross return
and net return was found to be Rs. 6,800, Rs.14, 500 and Rs.7, 700, respectively per unit.
The BCR was higher in improved Nicobari fowl (3.4) compared to local desi birds (2.1).
From the present study it is concluded that the disease resistant improved Nicobari fowl was
suitable for rearing under backyard condition with minimum supplementary feed for
enhancing the farmers’ income, provide food and nutrition security as well as to mitigate the
climate change in the Island.
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Backyard poultry rearing for income enhancement in remote villages of
Jharkhand
Ravindra Kumar and Sushil Prasad
AICRP on Poultry Breeding
BAU-Ranchi Veterinary College, Ranchi (Jharkhand)
DPP-08
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Abstract
Backyard poultry is very popular among the farmwomen of rural and semi-urban
areas of Jharkhand. However, low egg production and weight gain is the major problem in
the back yard poultry due to traditional local poultry farming. Rural chicken production in
Jharkhand is generally characterized by little inputs for housing, feeding (scavenging is the
only source of diet) and health care with high level of mortality. Improvement of backyard
poultry for income enhancement of farmers at farmers’ door is continuously going on by
various programmes like Tribal sub Plan, Farmers First Programme, skill development etc. In
this way, under ICAR-AICRP on Poultry Breeding, a new dual purpose variety of poultry
named ‘Jharsim’ was developed at BAU. These birds are playing a major role in
improvement of income through backyard poultry. These birds have attractive multi-colour
plumage; perform better on low level of nutrition, faster growth, optimum egg production and
better adaptability to agro climatic conditions of Jharkhand. The birds weigh 400-500g at 6
weeks and 1600-1800 g at maturity under backyard system. The age at first egg laying is 175180 days and egg weight is 52-55g at 40 weeks of age. The birds have the potential to lay
165-170 eggs and under backyard system. Farmers gradually replacing their local
unproductive birds with our improved variety for better return.
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Abstract
During the period, 350 day old chicks of CARI Nirbheek and 1080 day old chicks of
CARI Dhanraja were procured from Central Avian Research Institute, Izatnagar. The chicks
were brooded up to 04 weeks of age at the brooding unit of the Institute under deep litter
system. After brooding, the chicks were distributed to the marginal and landless farmers of
the four villages viz. RasulpurJatanand Chandpur villages of the Shahpur block and Manfoda
and Majra Tsang (Nayagaon) villages of Jansath block of Muzaffar Nagar district of U.P. In
each village 320 chicks of 4 weeks of age (CARI Dhanraja-240chicks and CARI Nirbheek-80
chicks) distributed to the farmers. Therefore, a total of 1280 chicks distributed in the four
villages. 50% chicks were reared with supplement feeding and 50% without supplement
feeding. The overall mean body weights of CARI Dhanraja at 20 weeks of age were: 2.629 ±
0.032 and 2.309 ± 0.032 kg., respectively, by feeding supplement and without feeding
supplement, whereas at corresponding weight in CARI Nirbheek were: 1.604 ± 0.013 and
1.469 ± 0.012 kg. at the farmers field. The higher body weights in CARI Dhanraja from
CARI Nirbheek might be due to CARI Dhanraja being broiler variety continuously selected
for higher body weight. The mean annual egg production in CARI Dhanraja was 112.48 and
69.36 nos., by feeding supplement and without feeding supplement; however the
corresponding egg production was 149.57 and 84.41 nos., respectively in CARI Nirbheek.
The net income was higher with supplement feeding.
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Abstract
In recent years, emphasis is being laid on rural poultry production through
development and propagation of genetically improved indigenous breeds of poultry for
improving the socio-economic condition of rural masses. Several research organizations have
developed different backyard chicken varieties and some are CARI-Nirbheek, CARIShyama, HITCARI and UPCARI from CARI, Izatnagar, Bareilly. In these crosses, CARIRed was used as female line while at same time the males of CARI Red were not being
exploited in any of the crosses. With an aim to exploit the males of CARI-Red in developing
suitable cross for village poultry production, the present study has been designed with
following objective. 1) To analyse the growth performance of reciprocal crosses of
Kadaknath x CARI-red and Aseel x CARI-Red for rural poultry production and 2) To
compare the immno-competence traits in reciprocal crosses of Aseel and Kadaknath with
CARI-Red. A total of 600 DOCs having 150 chicks in each genetic group viz. CARI
Nirbheek (APxCR), CARI Shyama (KNxCR) and reciprocals of CARI Nirbheek (CRxAP),
CARI Shyama (CRxKN) were used to study various growth traits viz. body weight, shank
length, keel length, breast angle, carcass traits, FCR, mortality and immune-competence from
0th to 20th weeks of age. It was found that reciprocal cross CR x AP revealed almost similar
body weight than respective direct cross at almost all age of measurement except at 0th wk
and 10th wk, whereas, reciprocal cross CR x KN had significantly (p<0.01) higher body
weight at 0th wk and 20th wk and at rest of the age of measurement almost similar body
weight with respect to their direct cross. Significant difference had been revealed for
conformation traits, carcass traits and immune-competence between mating system and
genetic group. Reciprocal crosses had lower FCR value than their respective direct crosses
and FCR increases as age of bird increases. Reciprocal crosses were found superior for most
of the carcass traits such as dressing percentage, evisceration percentage, feather percentage,
drumstick percentage and breast percentage. Reciprocal crosses had higher HI titre and CMI,
and out of these CR x KN had highest HI titre against NDV and highest CMI response
against PHA-P. It was found that reciprocal cross CR x KN showed lowest mortality between
0-6 weeks of age. It was concluded that reciprocal crosses were superior to the direct crosses
for most of economic and immune-competence traits under study. CR as male line and AP &
KN as female line appears to be the most elite cross among the cross bred studied.
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Abstract
Native chicken breeds play a major role for the rural poor and marginalized section of
the people with respect to their subsidiary income and also provide them with nutritious
chicken egg and meat for their own consumption and family livelihood. Some improved
varieties from CARI, Izatnagar, Bareilly for rural poultry production include, CARINirbheek, CARI-Shyama, HITCARI and UPCARI, where, CARI-Red was used as female
line. At the same time the males of CARI-Red were not being exploited in any of the crosses.
With an aim to exploit the males of CARI-Red in developing suitable cross for rural poultry
production, the present study has been designed with following objectives. To analyze the
production performances of reciprocal crosses of CARI Nirbheek and CARI Shyama using
males of CARI Red and females of Aseel and Kadaknath and To compare the egg quality
parameters in reciprocal crosses of CARI Nirbheek and CARI Shyama. A total of 259 pullets
comprising of 60 CARI Shyama (KN×CR), 62 CARI Nirbheek (AP×CR), 64 reciprocals of
CARI Shyama ( CR x KN) and 73 reciprocals of CARI Nirbheek (CR x AP) from 20th to 52nd
weeks were used for this study. Recorded parameters were body weight, age at sexual
maturity (ASM), total egg production, egg quality parameters, feed consumption and FCR. It
was found that reciprocal cross CRxKN and CRxAP revealed approximately similar or
numerically higher body weight than their respective direct cross during the entire study
period. The age at sexual maturity (ASM) was non-significant (P>0.05) among all four
crosses. Reciprocal crosses had almost similar total egg production with respect to their direct
crosses at almost all ages except 36th to 40th week of egg production which is significant
(P<0.05). Egg quality traits at 40th weeks like albumen index, Haugh unit, albumen weight
and yolk index under reciprocal crosses were significant (P<0.01), whereas, others traits like
shape index, shell thickness and yolk weight were non-significant among all four crosses. It
was concluded that reciprocal crosses were superior to the direct crosses for most of
economic traits under study. CR as male line and AP & KN as female line appear to be the
most elite cross for rural poultry production among the cross-bred studied.
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Abstract
Poultry farming is an important allied agriculture activity and act as source of subsidiary
income and animal protein. Contrary to fast national growth, the growth in poultry production
in the state had been sluggish due to topographical/ agro-climatic limitations, high feed cost,
lack of organized marketing and finances to operate large scale commercial poultry
enterprises. However, there is enough scope for rural poultry farming. The state has 11.04 lac
poultry; having increased substantially during 2007-2012 periods but the per capita egg
availability (14 eggs/ annum) is still less than the national average (69 eggs/annum). Various
government agencies and NGOs are involved in promoting backyard poultry production in
the state by providing improved germplasm, technical inputs and organization of training for
poultry rearers. Also, a location specific dual purpose chicken variety named Himsamridhi
was developed for rural poultry production in hilly areas of Himachal Pradesh by
CSKHPKV, Palampur under AICRP on Poultry Breeding. These birds have attractive
reddish-brown colour, performs better on low nutrition, good growth, early feathering, early
egg laying, good escaping ability and better adaptability to local agro-climatic conditions.
These birds demonstrated better growth (Male 1.4-1.7 kg and Female 1.2-1.6 kg at 20 weeks,
age at first egg (180 days), lay larger brown shelled egg (52-55gm) with annual egg
production of 160-180 eggs/ bird under farm conditions and 130-140 eggs/bird under
farmer’s flock. Till today department has produced around 72000 chicks of Himsamridhi out
of which 70000 chicks were distributed to farmers in different areas including high altitude
cold temperate tribal areas. The current improvement strategies adopted has shown promising
result but needs to be strengthened. There is enough scope of promoting rural poultry
farming in far-flung tribal areas thus future strategies should also focus on popularizing rural
poultry farming in these remote regions. Chick production and distribution needs to be
strengthened to ensure round the year supply to meet the demand. Also there is need to
develop suitable package of practices for backyard poultry farming addressing the important
issues like diseases. Effective extension message addressing suboptimal management must be
incorporated in strategies for improvement in village poultry farming.
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Abstract
The present work was undertaken to study the growth performance of (CSML x Hansli) ♂ x
CSFL ♀ crosses from 0 to 8 weeks of age under intensive system of management as
compared to commercial broilers. A total of 120 straight run day-old chicks, 60 of
commercial broiler (control) and 60 of this coloured cross (treatment) were taken and divided
into 3 replicates each comprising 20 and were housed in different pens. Experimental chicks
were fed with a standard commercial broiler starter feed containing 22 % crude protein and
3100 kcal/ kg ME for three weeks followed by commercial finisher feed containing 20 %
crude protein and 3200 kcal/ kg ME from fourth week till the end of the experiment. The
body weight of birds of control of control group in 5th weeks 1822.50g and where as the
treatment group was 1116.20 g and 1843.50g at 5th and 8th weeks respectively. The body
weight of the treatment group at all ages was significantly (p < 0.01) lower than that of the
control group. The FCR upto 5th week and 8th week of the control and treatment groups were
1.53 and 2.78 respectively where as the mortality % was same for both the groups (3.3%).
The linear body measurements like shank and thigh length of the treatment groups was
higher than the control group at 5th and 8th week and other body measurement parameters
like shank circumference, keel length, body girth, breast angle and shank width, have lower
values were recorded in the treatment group than in the control group in 5th week. The cost of
production and net return per kg live weight of commercial broiler and coloured cross were
Rs. 81/ & Rs. 102/; Rs.25 and Rs. 27 respectively. From this study it was concluded that
rearing coloured cross in intensive system of management is more profitable than commercial
broiler.
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Abstract
Poultry farming in India has transferred into a techno commercial industry in the status of
back yard poultry farming since, four decades. India stands as second largest egg producer
and fourth chicken meat producer in the world. The major contribution to production is
achieved generally by commercial poultry operations; however, a significant contribution
comes from rural poultry also. Rural back yard poultry though contributing nearly 30% to the
national egg production is the most neglected one. This is in spite of the fact that their poultry
eggs and meat fetch much higher price than that from commercial poultry. Like in other
countries, in India poverty and malnutrition are of concern in the rural areas, the landless
labours, which do not posses any additional source of income. Backyard poultry is providing
food security and supplementary income during emergencies for the rural poor especially for
landless labour. In this context, ICAR- Krishi Vigyan Kendra, Shivamogga through
veterinary extension activities like field visits method demonstrations, on and off campus
training programmes on backyard poultry farming. The main objective of conducting
different extension activities was to introduce the new poultry strains, control of diseases,
scientific feeding and management in backyard poultry farming. The farmers of Malnad
region reared both Giriraja and Swarndhara birds. Two strains were reared under scientific
backyard poultry management. The average eighth week body weight of the Giriraj and
Swarnadhara birds were 1.75 kg and 1.2 kg respectively. The average mortality recorded up
to eight week of age in both the strains was 4%. The age at sexually maturity in Giriraja was
171 days and where as in Swarnadhara was 162 days. The higher body weight and early
maturity than normal in both the strains may be due to feeding of commercial broiler feed up
to fourth week of age.
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Abstract
An experimental trial with herbal alternatives replacing antibiotic growth promoter (AGP’s)
was conducted in Krishibro broilers maintained at ICAR-DPR to study the growth and
performance characteristics. 300 birds divided into six groups with 5 replicates of 10 each
were considered from day 0 to day 42. The basal diet given to all the groups as mentioned in
Table 1. Group 1 was given basal diet alone with no antibiotic and no formulary. Group 2
was given basal diet and antibiotic Chlortetracycline. Different formularies of DPR-HS1,
DPR-HS2, DPR-HS3 and DPR-HS4 were administered along with basal diet in different
groups of 3, 4, 5 and 6 respectively. Ad lib water supply was given to the birds. Routine
vaccination schedule for Krishibro broilers was followed. The body weight of the birds was
recorded at weekly intervals and the average daily gain (ADG) was calculated. Feed intake
(FI) was measured per cage at the end of every diet composition change. FCR was calculated
among different groups. The body weight of the birds which died was considered and
corrected FCR was calculated. During the entire experimental period mortality was recorded.
Formulary DPR-HS1 showed better FCR and decreased mortality than the remaining groups.
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Abstract
The poultry sector in India has undergone a paradigm shift in structure and operation from a
mere backyard activity into a major commercial agro based industry over a period of four
decades. Development of high yielding layer and broiler varieties together with standardized
package of practices on nutrition, housing, management and disease control have contributed
to spectacular growth rates in egg and broiler production in India. Feed accounts for 65-70%
of broiler and 75-80% of layer production cost. Maize is the popular cereal used in
combination with protein meal like groundnut meal which generally determines the cost of
compounded feed. To minimize the occurrence of disease in poultry the three most important
components of disease control are biosecurity, vaccination and medication. With increasing
demand for chicken egg and meat, the poultry production in Bikaner foresees further
expansion and industrialization. With the advent of knowledge in different fields of poultry,
the future challenges will not be a hindrance and thus sees a bright future for poultry
production in this country.
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Abstract
Local native chickens play an important and integral role in backyard poultry farming in rural
areas of country as well as hills of Uttarakhand. These chickens are used to meet the multiple
social, economic and cultural needs of households. Uttara a newly recognised breed of
Uttarakhand is of unique type chicken having specific qualities for adaptation to climate,
resistance to diseases, local low input and low output production system. These Uttara
chickens are very much suitable to distinct agro-ecological zones of Uttarakhand and are
popular for hill backyard poultry. This black colour chicken breed has very peculiar character
i.e. feathered shank with broodiness instinct. A total of 600 chicks of Uttara breed were
obtained in three different hatches at Instructional Poultry Farm of G.B.P.U.A. & T., Pantnagar,
which were kept in deep litter system. The experimental birds were studied through direct
observation/ measurements of body weight at particular interval. Body weight was recorded
at four weeks interval from day old to 24th weeks of age. Among male and female Uttara
chicken, male showed higher body weight gain i.e. 1775.12±28.20 g than the female
(1480.32±30.18 g) at 24th weeks of age. The age at first egg laid was 167.5±2.08 days. The
average egg weight was 52±2.14 g light brown colour. The results of present study showed a
good potential to consider as dual purpose bird for sustainable hill backyard poultry
farming in Uttarakhand and further improvement towards better performance may be
achieved through intensive selection and breeding programme for future sustainable use.
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Abstract
Poultry development in India has made impressive progress during the last four decades from
back yard ventures to a full pledged commercial agro-industrial business mainly due to
comprehensive research and development initiated by the government and private sector.
Demand for rural back yard poultry is quite high in villages. Backyard poultry farming is an
age-old practice where they keep desi or indigenous breeds with little health care and
management. Kadakanath is an Indian breed of chicken of Eastern Madhya Pradesh where it
is known as “Kali masi”. Due to its high protein and very low fat and cholesterol level it is in
high demand. Malanad is a region in the state of Karnataka. It covers the Western and Eastern
slopes of the Western Ghats or Sahyadri mountain range. Thanikal is a village located in
Thirthahally (Tq.), Shivamogga district of the Karnataka State and it is part of Malanad. A
farmer from Thanikal village brought one month old Kadaknath birds from border of Madhya
Pradesh during April-2018 and reared under scientific backyard poultry management
conditions. The average body weight at one month of age was 85 grams (combined weight of
male and female) the total mortality percentage up to five months of age was recorded 5%.
The average body weight of hen at fifth month (150 days) of age was 1100 grams and which
was 1400 grams in cocks were recorded. The higher body weight than average was recorded
in both hen and cock may be due to the feeding of commercial finisher feed from one month
of age to fifth month of age.
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Abstract
Poultry industry is one of the fastest growing sectors in agricultural Industry. Poultry
production has been a household activity in India since time immemorial. In India most of the
commercial poultry production is concentrated in urban and peri urban areas because of their
industrial nature of operation. Backyard poultry farming plays a vital role in the rural
economy and women empowerment. Most of backyard poultry is managed by women.
Though, still it is contributing 30% to the national egg production, the rural backyard poultry
is the most neglected one. The major limiting factor in the way of increasing consumption of
egg and poultry meat in the rural area is the poor availability. The private companies are
reluctant to go in the rural areas for commercial farming. The demand of eggs and meat in the
rural areas are to be met by backyard poultry rearing which will empower the women in rural
areas. Rearing poultry in free range/ backyard also fulfil the need of stress free and harmful
residues free birds and controls the insect population in the vicinity. The eggs and birds on
free range rearing are fetches much higher prices than the sale price of commercial eggs and
broilers.
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Poultry sector contributed enormously to the rural economy of the mainland as well as
Islands viz. Andaman Nicobar Island (ANI) and Lakshadweep Island (LDI) of the country. In
addition to nutritional security, backyard poultry system provides liquid income to both
landholders and landless growers. As per the livestock census report 2012, there are about
1.32 million poultry population in ANI and LDI and around 35000 household units. The
annual egg produced were 103 million and 9.3 million in ANI and LDI, respectively. Poultry
bird distribution concentrated mainly in three districts of ANI as 56.9 % in South Andaman,
35.3 % in North and Middle Andaman and significant population in Nicobar. Island farming
system is proposed to encourage organic production. The backyard poultry units in ANI use
no manufactured feed or antibiotics and hence their excreta can be used as a source of
nutrient in organic production. Studies revealed that poultry manure (PM) contain higher
nutrient than farm yard manure (FYM) hence application of 1-2 t ha-1 of PM have the same
result as that of 10-25 t ha-1 of FYM. From the farmer’s perspective, and in consultation with
representative farmers and the experts, a SWOT analysis was carried out for backyard poultry
rearing in ANI. Strengths; Indigenous breeds having high disease resistance such as Nicobari
fowl, Naked Neck and other breeds such as Vanaraja and Gramapriya are well suited for
backyard poultry, consumption of egg rich in protein and minerals provide house hold
nutritional security, additional income can generated through selling eggs and poultry for
meat purpose, no Avian flu incidence was reported in the Island, physical Isolation from the
main land offset the rapid transmission of infectious diseases etc. Weakness; Prevalence of
parasitic diseases favoured by high temperature and humidity, lack of awareness among the
farmers about poultry health care and prophylactic vaccination, inadequate disease diagnostic
and surveillance service, late adoption of remedial measures mostly after the incidence
disease outbreak etc. Opportunities; Backyard poultry unit can be adopted with little
investment and skill, family labour can successfully utilised family farming can well adopted,
PM can be used for successful crop production, house hold food waste can be used to feed
poultry etc. Threats; Infectious and non infectious diseases can be threatening the production,
high risk for exotic Avian flu and Swine flu incidence as because of open trading and lack of
stringent quarantine measures in the Island, zoonotic diseases can be transmitted by tourists
etc. Altogether, little skill and small investment is the only prerequisite and hence backyard
poultry farming can improve the livelihood status of poor and marginal farmers, especially
the women.
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Breeds of indigenous or local native chickens are most important contributor of sociocultural-religious-economies of rural population in tropical countries of Asia and Africa.
Indigenous breeds play pivotal roles to improve the economy of poor, small or marginal
farmers or landless labourers and also meet their protein sources in the form of meat and egg.
These indigenous breeds are important in balanced integrated farming system in rural
agriculture. It also plays important roles in women empowerment, rural economy and
employment. The indigenous breeds are expressed better resistance to different diseases and
adjust with locally available feed resources. The indigenous chickens are very hardy, they can
survive in adverse environmental conditions and poor management practices without loss of
their production and reproduction in their locality. However, their productivity and
reproduction are to be improved with improvement of feeding strategy, improved housing
practices and proper health care programmes. The indigenous chicken breeds are major
reservoir of important genes for adaptability to harsh environment; adjust with low quality
feed and disease resistance. Genetic improvement of indigenous or native breeds is to be
done with proper intensive selection for meat or egg production. The improvement by
selection method is time consuming process, but progress will become permanent. However,
crossbreeding programme with improved exotic breeds has advantage of fast improvement,
higher egg or meat production but there is chance of loss of indigenous or native germplasm.
However, intensive selection and genetic upgradation with intensively selected chicken will
promote improved egg production and meat production and its quality. The conservation,
preservation and genetic improvement of indigenous or native germplasm of chicken are
important to maintain or improve the rural economy and nutritional security.
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Nicobari fowl is locally known as Takniet (in Nicobari language) is one of the registered
poultry
germplasm
of
India
under
endangered
category
((INDIA_CHICKEN_3300_NICOBARI_12013 ). It is mainly found in Nicobar group of
Islands and by tribal farmers under backyard condition since time immortal. In the context of
adopting indigenous poultry birds for livelihood security, native Nicobari fowl of A&N
Islands is best suited for rural poultry farming. Nicobari fowls have better immunity against
Ranikhet disease, Mareks disease and Infectious Bursal disease. They are the highest egg
producers among all desi birds under backyard farming in India. They produce eggs of 130140 numbers per annum and meat of 1.2 kg at 20 weeks of age under backyard farming. The
native Nicobari fowl of A&N Islands was in the verge of extinction due to loss after Tsunami
in 2004 and the introduction of hybrids subsequently. So mass propagation of these native
Nicobari birds is essential through rural poultry farming to rejuvenate its population status in
these pristine islands. ICAR-Central Island Agricultural Research Institute had been
maintaining the Nicobari fowl since long. Various awareness cum capacity building
programmes through mass media and demonstrations are being organised on importance of
Native Nicobari fowl and its conservation since the registration of this breed. So far, more
than 45 numbers of programmes have been organised in the last one decade. Hatchable eggs
and live chicks are being continuously distributed under various programes on conservation
to farmers to maintain and propagate the stock at field level; more than 10000 Nicobari fowls
have been distributed in the last one decade. With an aim of reviving the stock, hatchable
eggs of Nicobari fowl have been sent to Directorate of Poultry Research, Hyderabad and
ICAR-Central Avian Research Institute, Izatnagar to conserve the germplasm at another place
other than the native breeding tract of these Islands. Package of scientific practices for
improved production of Nicobari fowl and its conservation were transferred to tribal farming
community through capacity building for 172 tribal farmers. Conservation of Nicobari fowl
at institute level had impact to the extent that propagation of Nicobari fowl at farmers’ level
improved its population by 10 per cent in South Andaman and Car Nicobar. The effort of
rejuvination and conservation of Nicobari fowl has been awarded as "breed Conservation
Award-2017' by ICAR-NBAGR, Karnal.
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Abstract
Immunogenic potential of virosomes prepared from mesogenic Newcastle disease
virus (NDV) was evaluated in chicken for protection against Newcastle disease (ND).
Mesogenic NDV strain –Komarov virus stock having 210 HA titre was bulk propagated in
embryonated eggs and the allantoic fluid was harvested, purified and concentrated by density
gradient ultra-centrifugation. Virosome preparation was done by Triton X-100 treatment and
SM 2 bio-beads method. A total of 144 Vanaraja chicks were used in immunization trial.
First group was immunized with virosome vaccine (20µg/chick) through S/C route on 5 th
day; Second group was primed with same dose followed by booster of virosomes
(20µg/chick) on 14th day. Third group was immunized with LaSota on 5th and 14th day and
fourth group was kept as unimmunized control. Cell mediated immune response was
analysed on 4th and 10th week of age by lymphocyte transformation test (LTT). Virosomes
vaccine (two doses) group induced equivalent HI titre response to Lasota vaccine during first
and second week of immunization (HI titres 3.67± 0.39; 3.40±0.02 respectively). However,
during third, fourth week Lasota vaccine induced higher antibody titres (5.16±0.20;
4.20±0.31). On 9th and 10th week again virosome vaccine could induce equivalent antibody
response (4.75 ±0.28; 3.08±0.31). No significant differences between the three groups in
stimulation indices on 4th and 10th week. Prime immunization with virosome vaccine induces
antibody titres equivalent to currently used multiple doses of lentogenic live vaccine.
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Abstract
Poultry industry in India has achieved major success from a backyard venture into an
organized commercial farming leading to improvement in feed efficiency and body weight.
However, intensive genetic selection for rapid growth has caused inadvertent selection for
increased carcass fat. Among the most important genes, ACACB (Acetyl-CoA carboxylase B)
is mainly responsible for fat synthesis and expressed more in fast growing birds as compared
to slow growing ones. Hence, the study was undertaken to identify the partial promoter
sequence of ACACB gene. An upstream 5’ segment of ACACB gene was considered to
unravel its regulatory activity for transcription of gene for which two overlapping fragments
of 697 and 1 Kb were chosen. Each fragment was amplified and cloned into a promoter less
pAcGFP1-1 vector to study in vitro gene expression. The positive recombinant clones of 697
bp was then transfected into chicken fibroblast primary cell culture and tested for the
presence of expression of fluorescence by GFP marker. About 48 h after transfection, cells
were harvested and total RNA was isolated and expression of reporter gene was studied. The
697 bp fragment displayed a considerable amount of fluorescence under fluorescent
microscope along with preferred band of 250 bp of GFP on gel. The mRNA expression in
terms of ΔCt for transfected cells was 19.92 with no expression in control cells for GFP.
Finally, SDS-PAGE and western blot showed appearance of protein band pointing the
occurrence of tagged GFP protein in transfected cells. The study showed 697 bp partial
promoter has regulatory property for transcription of GFP gene under cell culture system.
This promoter fragment can be proposed to express unknown genes in various tissues of
muscle and can be utilized for lean meat production. This expression profile will form as
basis for research related to regulation of fatty acid biosynthesis.
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Abstract
Poultry farming has been providing livelihood and nutritional security to rural poor
people in the form of poultry meat and egg, which is a cheap source of animal proteins. The
annual per capita availability of egg is only 69 against ICMR recommendation of 180 eggs.
This gap may be filled up by improving genetic potential of birds through genetic selection.
Growth and egg production traits are quantitative in nature with a continuum between high
and low-performing birds and the regions of the genome that control such traits are termed as
quantitative trait loci (QTL). Microsatellite markers are widely accepted as a marker of
choice to detect such QTLs and the markers linking such QTLs can be used in marker
assisted selection to introduce or preserve beneficial QTL allele in the population. Present
investigation was carried out to assess the impact of selection based on microsatellites’
genotypes at ADL0176 and to reveal the association of microsatellites’ genotypes, at
ADL0176 and MCW0044 microsatellites located on chromosomal number two, on growth
and layer economic traits in RIR chicken. Influence of these microsatellites genotype’s on
growth and layer traits was investigated by analyzing the data usingLS ANOVA taking sire
as random and hatch and microsatellite genotypes as fixed effects in the model using JMP
9.0.0 statistical program package of SAS-2010, which revealed that the genotypes at
ADL0176 microsatellite had significant effect on BW0 (P≤0.1), BW28 (P≤0.01), BW40
(P≤0.05), EW40 (P≤0.01) and EP40 (P≤0.01), wherein, genotypes CE, DD, EE, CC and AD
had significantly higher BW0, BW28, BW40, EW40 and EP40 than other homozygotes /
heterozygotes. Genotypes at MCW0044 microsatellite had significant effect on BW40
(P≤0.06), EW28 (P≤0.07) and EP40 (P≤0.06) and BB and AB genotypes had significantly
higher BW40, EW28 and EP40 than AA homozygote. Present findings of significant effect of
genotypes at ADL0176 and MCW0044 loci on egg weights and numbers are in accordance
with earlier reports. Investigation suggested the use of microsatellite genotype based selection
for faster genetic improvement of body weights and part-period egg production up to 40
weeks of age in Rhode Island Red chicken.
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Abstract
TLR4 gene is mapped to micro-chromosome E41W17 linkage group, which is one of
the fifty linkage groups in consensus linkage map of the chicken genome. Four microsatellite
loci viz. ADL0149, HUJ0002, ADL0293 and MCW0330 are mapped around TLR4 gene in
E41W17 linkage group. In this investigation, an immune response gene, TLR4, shown to be
linked to resistance to infection with Salmonella enteric serovar Typhimurium in chicken,
was chosen as the candidate gene. It was envisaged to assess whether microsatellites
(ADL0149, HUJ0002, ADL0293 and MCW0330) allelic type affects the relative expression
of proximally located candidate gene TLR4 in bursa of RIR chicken. Twelve RIR birds were
genotyped for all the four microsatellites after resolving the PCR amplified alleles on 3.4%
MetaPhorTM Agarose gel. In parallel, relative quantification of mRNA of TLR4 gene in bursa
of the same twelve RIR birds was also performed by quantitative reverse transcriptase PCR
(qRT-PCR) method using DyNAmoColorFlash SYBR Green qPCR Kit® (Thermo Fisher
Scientific Inc., U.S.A.) and CFX 96® - Real Time PCR detection system (Bio-Rad
Laboratories Inc., U.S.A.). Mean ∆Ct values were calculated after subtracting Ct of reference
gene (β-actin) from Ct of target gene (TLR4) for each individual. For each sample, the ∆Ct
value was subtracted from 40 (total cycle number) so as to obtain 40-∆Ct. Higher 40-∆Ct
value was considered as higher expression. Influence of allelic types at each of four
microsatellite loci on relative expression of TLR4 gene was analyzed by least square analysis
of variance of 40-∆Ct data using SAS, 2010. Only genotypes at MCW0330 locus had
significant (p≤0.12) effect on the expression of TLR4 gene in bursa of RIR. The mean 40-∆Ct
values for DD (35.411±2.066) and CC (34.580±3.866) genotypes were significantly higher
than other genotypes viz., AA (25.120±5.468), AC (22.950±5.468) and BD (21.840±5.468)
and hence, the MCW0330 microsatellite was found to be a marker locus for TLR4 gene
expression. Therefore, genotyping of MCW0330 locus can effectively be used to predict
TLR4 expression which plays central role in genetic resistance to Salmonellosis in poultry.
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Abstract
Microsatellite (MS) markers are marker of choice in several species including poultry
for marker assisted selection of polygenic traits like growth. Present investigation was carried
out in selected strain of Rhode Island Red (RIR) chicken to analyze the effect of genotypes at
various growth-associated microsatellites on age at sexual maturity and body weights at
different ages. Seventy-four RIR birds were screened for genetic polymorphism at nine
growth associated microsatellite loci and alleles were separated through 3.4% MetaPhor®
agarose gel electrophoresis. Their sizes were estimated with the help of GelDoc using
Quantity One software. A total of 23 alleles were observed at studied loci with the average
number of alleles per locus being 2.56±0.29. Out of nine microsatellite loci, eight showed
polymorphism. Microsatellite analysis revealed 1-4 alleles with sizes ranging from 125 bp at
ADL0328 to 348 bp at LEI0071, having varied frequencies. All the birds were genotyped
based on their allelic patterns. Data were recorded on age at sexual maturity (ASM), body
weight at 20, 32, 36 and 40 weeks of age. Microsatellite-wise analysis was carried out by LS
ANOVA taking genotype as fixed effect in the model. Least squares analysis of variance
revealed significant effect of genotypes at MCW0106 microsatellite on body weight at 20 and
32 weeks of age in pullets. Out of the eight polymorphic MS loci, the genotypes at
MCW0106 locus only revealed significant differences in various growth traits. AD genotype
revealed significantly higher BW20 and BW32. Although statistically non-significant, but
birds with AD genotypes revealed higher body weights at other ages too, thereby suggesting
its usefulness in marker assisted selection in poultry.
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Abstract
Cellular Retinol-binding Protein (CRBP) IV gene plays important role in absorption,
transport, metabolism and homeostasis of retinol (Vitamin A) and its derivatives. Vitamin A
plays vital role in ovarian follicular growth, oviduct and uterine environments, embryo and its
development, and oocyte maturation. An investigation was carried out in Rhode Island Red
(RIR) chicken to assess relative mRNA expression of CRBP IV gene in kidney, liver and
oviduct, collected from 12 birds at 40 weeks of age from four different egg production-body
weight groups, viz., high egg production-high body weight (HEP-HBW), high egg
production-low body weight (HEP-LBW), low egg production-high body weight (LEPHBW) and low egg production-low body weight (LEP-LBW), using quantitative reverse
transcriptase PCR method. Data on body weight at 20 weeks of age (BW20) and layer traits
viz., age at sexual maturity (ASM) egg weight at 28 (EW28) and 40 (EW40) weeks and egg
production up to 40 weeks of age (EP40) were analyzed by LS ANOVA taking sire as
random and hatch as fixed effects. LS means of ASM, BW20, EW28, EW40 and EP40 were
135.19±1.15 days, 1347.13±15.28 g, 42.49±0.27 g, and 48.19±0.42 g and 124.55±1.94 eggs,
respectively. Hatch effect was significant (P<0.05) on ASM, EW28 and EP40. Expression
data was analyzed by LS ANOVA using JMP 9.0.0 statistical program package of SAS. The
basal mRNA expression of CRBP IV gene differed significantly among different egg
production-body weight groups in kidney (P≤0.05) only. The 40-∆Ct values of mRNA
expression levels of CRBP IV gene in these groups were 35.81±1.60ab, 29.49±1.60b,
32.16±1.60ab and 39.02±1.60a, respectively. The lowest expression was observed in HEPLBW group. The basal mRNA expression of CRBP IV gene differed significantly (P≤0.0001)
among the three tissues. The 40-∆Ct values of mRNA expression levels of CRBP IV gene in
kidney, Liver and Oviduct were 34.12 ± 0.87b, 31.67 ± 0.87b and 37.97 ± 0.87a, respectively.
Highest expression was observed in oviduct. Present study has generated significant
information on basal mRNA expression CRBP IV gene which has great potential for use in
selection for higher reproductive efficiencies in poultry.
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To study the comparative performance of indigenous and Kamrupa chicken which is a new
chicken variety developed under the project “AICRP on Poultry Breeding”, Directorate of
Research (Vety.), Assam Agricultural University, Khanapara, Guwahati-22 in respect of
various traits. A total of 2000 nos. of chicks (1000 each) were hatched out during the period
from January’2017 to February’2017 which was utilized for the research work for different
traits. The chicks were initially brooded for a period of 21 days in battery brooder; thereafter
distributed to 20 numbers of farmers of different places of Assam with an allocation of 50
chicks per farmer where the birds are kept in free range system. The average body weight
from day old to 40 weeks in case of Kamrupa chicken were ranges from 38.96 ± 2.27 g to
1825.23 ± 132.36, where as in case of indigenous chicken ranges from 26.40 ± 1.80 g to
1189.23 ± 119.65 g. Among the conformation traits, the shank length, keel length and breast
angle at 5 weeks of age were recorded as 4.33 ± 0.90 cm, 3.92 ± 0.80 cm and 63.23 ± 2.26
º, respectively in case of Kamrupa chicken and 3.41 ± 0.46 cm, 3.71 ± 0.65 cm and 61.10 ±
2.76 º in case of indigenous chicken. Age at sexual maturity was recorded as 182.48 ± 4.15
days and 210.47 ± 3.45 days and annual egg production was recorded 127.75 ± 3.87 nos. and
60.48 ± 2.12 nos. respectively in Kamrupa and indigenous chicken. In case of Kamrupa
chicken egg weight at 32 weeks and 40 weeks of age were 42.95 ± 1.78 g, and 54.92 ± 1.87
g, respectively, where as in indigenous chicken these figures were 34.58 ± 2.78 g and 36.45 ±
2.42 g, respectively. Survivability percentage was recorded 97.10 ± 2.27 in Kamrupa and
97.24 ± 2.49 in indigenous chicken. From the study it can be concluded that performance of
Kamrupa chicken in extensive system of management is better than indigenous chicken.
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The marketing demand and consumer preference for chicken having slender body, head with
short and curved beak and pea comb and heavy, since these type of chicken are considered as
desi chicken by the consumers. This type of chicken fetches better price than the cross bred
chicken already available in the market. Hence a cross breeding programme was planned to
develop a cross bred meat type chicken as an alternate to desi chicken. The male parent line
was selected from base population of Aseel variety purchased from rural area of Krishnagiri
districts of Tamil Nadu. The female parent line selected from RIR breed maintained at
College of Poultry Production and Management, Hosur. By crossing these two lines, the new
cross bred meat type chicken are produced. The cross bred chicken resembles that of desi
chicken as preferred by the consumers. The body weight of cross bred chicken at 10th and 12th
weeks of age was 1065.3g and 1146.6 g respectively. Similarly the feed consumption and
feed conversion ratio at 10th and 12th weeks of age were 3315g, and 4118g and 3.1 and 3.4,
respectively. The dressing yield at 10th and 12th weeks of age was 62.5 and 68.7 percent,
respectively. There is a better marketing demand for this type of cross bred chicken among
the consumers and hence the farmers are selling the birds at better price and they never find
difficulty in marketing their birds. Hence it may be concluded that this type of cross breeding
programme is to be established for the production of meat type cross bred chicken as an
alternate to desi chicken for rural poultry production and the same may be marketed either at
10th or 12th weeks of age depending on the demand for getting better profit under field
conditions.
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The chief objective is to comprehend the trend of ACTRIIB messenger RNA in
pectoralis major muscle during embryonic (E5-20) and post embryonic age (days 1, 14, 28
and 42) in both Control Broiler (CB) and Aseel. The mRNA expression levels of target gene
(ACTRIIB) and reference genes (GAPDH) were quantified by using thermal cycler Stratagene
Mx3000P machine with SYBR® Green JumpStart™ Taq ReadyMix™ (Sigma-Aldrich,
Germany). Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) was used as an internal
control for normalizing different amounts of input RNA. The expression profile of ACTRIIB
gene displayed a similar trend in CB and Aseel, however Aseel showed significantly
(P<0.001) higher transcription throughout the period. The fold change in expression of
ACTRIIB in Aseel relative to CB varied from 3.94 to 14.72 folds and 3.28 to 7.14 folds
during embryonic and post embryonic age, respectively. ACTRIIB exhibited its peak on E7,
E11 and E16 during embryonic age, which coincides with the formation of primary and
secondary muscle fibers in both lines. While at the time of post embryonic age, ACTRIIB
showed highest transcription on day 1 and lowest transcription on day 28 in both CB and
Aseel. Within each line, the expression of ACTRIIB differed significantly (P<0.001) between
days in the course of embryonic and post embryonic period. ACTRIIB gene expression had
significant (P<0.05) effect on all carcass traits except neck weight. Our results suggest that
Aseel expressed higher levels of ACTRIIB transcript than CB. The study inferred that
expression pattern of ACTRIIB was analogous in both CB and Aseel, which might imply that
molecular mechanisms underlying muscle development and regulation are comparable in
nature.

33

Egg production Performance of TANUVAS Aseel Chicken
C. Pandian, S. Ezhilvalavan, A. V. Omprakash, N. Karthikeyan, B.
Vasanthi and A. Varun
TANUVAS-Poultry Research Station, Chennai
PBG-10

Oral
Email:chinnaduraipandian75@gmail.com
Abstract

The eggs of native chicken reared in the family poultry production fetches premium
price due to high consumer preference even in the urban sector where plenty of eggs from
commercial units are available. Poultry Research Station, TANUVAS has developed a multi
coloured, good disease resistance dual purpose Aseel chicken, which is suitable for egg
production under backyard farming. Individual selection was carried out in the male for
higher body weight and family selection in female for more egg number (part time egg
production) and breeding for six generations was carried out. In each generation 2000 day-old
chicks was hatched out as a replacement population. A selection pressure of 1 in 2 for
females and 1 in 16 for males were applied for each generation to achieve a target. The
reproduction performances like age at sexual maturity, part-time (20-40 weeks) HDEP,
HHEP, egg weight were 141, 44.85, 41.98 and 52.14 respectively. A dark brown shelled egg
with thick shell measuring 0.33 mm is a striking feature of TANUVAS Aseel chicken. The
total and fertile hatchability were 70.75 and 85.17 per cent respectively. Reduced broodiness
with resultant more annual egg number (160) and more chicks (112) per dam were achieved.
As Aseel produces 65 chicks per dam, our breeding programme in TANUVAS Aseel chicken
was designed to produce more than 112 chicks per dam which is suitable for propagation.
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Native chicken are well known for their adaptability to local agro-climatic condition,
hardiness, ability to utilize locally available feed, required minimum care and management
besides having a unique flavour and taste. Further, native chicken rearing will certainly
improve the economic status of rural people and peasants in the lower social strata of the
society. To boost the production performance of native chicken in the state of Tamil Nadu,
Poultry Research Station, TANUVAS has developed a multi coloured, better disease
resistance Aseel chicken, which is suitable for backyard farming. Initially the random
breeding was carried out in the existing flock with the superior males outsourced from
Government organization & Private entrepreneurs and Champion breeders, so as to improve
the morpho-metric characters with striking features of Aseel. Later on individual selection
was carried out in the male for higher body weight and family selection in female for more
egg number. Accordingly a dual purpose native variety of Aseel chicken with all the
characteristic features of the breed was evolved for table purpose with continuous selection
and breeding for six generations to achieve 12th week body weight of 1.0 kg, with FCR at 3.5
and livability of 95 per cent. In each generation 2000 day-old chicks was hatched out as a
replacement population. A selection pressure of 1 in 2 for females and 1 in 16 for males were
applied for each generation to achieve a target. The growth performances like hatch weight,
8th week body weight, 12th week body weight, FCR and livability were 33.92 g, 0.445g,
1.045g, 3.5 and 94.7 respectively. The 12th week body measurement like Neck, Thigh,
Drumstick and Shank length (cm) were 22.51, 10.42, 15.61, and 10.42 respectively. The
dressing yield is 76 per cent. The breast and back cuts were the greatest contributors to the dressed
body weight, accounting for 42%; the drum stick and thigh cuts contribute 16% each which is most
preferred by consumers.
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Abstract
The present study was carried out to investigate the genetic diversity of indigenous chicken breeds
such as Ghagus, Nicobari in comparasion with exotic White Leghorn (WLH) breed at LEI0258 locus
of major histocompatability complex (MHC). Alleles of LEI0258 marker are linked with MHC
haplotypes and are known to play important role in disease resistance, immune competence and
production traits. A total of 119, 125 and 119 birds from Ghagus, Nicobari and WLH breeds
respectively were genotyped using automated genetic analyzer. Number of alleles (Na) and number of
effective alleles (Ne) were highest in Ghagus followed by Nicobari and WLH breeds. Na and Ne
respectively observed were 24 and 8.2 with allele range of 193 to 489 bp in Ghagus. In Nicobari, Na
and Ne alleles were 17 and 3.16 respectively with allele range of 191 to 572 bp. In WLH breed, Na
and Ne alleles were 11 and 2.18 respectively with allele range of 242 to 577 bp. Altogether 44 alleles
were observed in three breeds. The most frequently observed alleles were 261 bp in WLH (66%), 309
bp in Ghagus (28%) and 343 bp in Nicobari (50%) breed. When all three breeds pooled, 261bp was
found to be the most abundant allele. The number of private alleles were highest in Ghagus (20)
followed by Nicobari (13) and WLH (6) breed. Surprisingly, the genetic distance (Nei) between
Ghagus and Nicobari breeds (2.41) was higher as compared to Ghagus and WLH (1.25) and that
between Nicobari and WLH breeds (0.90). Observed heterozygosity was highest in Ghagus (0.85)
followed by Nicobari (0.58) and WLH (0.49) while the expected heterozygosity was highest in
Ghagus (0.88) followed by Nicobari (0.68) and WLH (0.54) breeds. Overall the study revealed high
genetic diversity in indigenous breeds as compared to WLH breed at MHC which plays critical role in
disease resistance, immune competence and production traits.
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The averages of blood glucose, TC, TG, LDL, HDL and VLDL were 221.43±2.55,
119.26±1.89, 255.16±15.52, 26.43±2.74, 42.45±1.50 and 44.83±5.58 mg/ dl respectively.
The means of AST and ALT were 53.50±0.59 and 15.48±0.58 IU/L. The means of ACP
and ALP were 4.05±0.51 and 27.22±0.45 µmole/min./mg protein. The means of TP, albumin
and globulin were 5.18±0.51, 1.97±0.05 and 3.20±0.50 g/dl respectively. The mean of A: G
ratio was 0.618±0.12. Activities of acid phosphatase (ACP) increased with the reduction of
alkaline phosphate (ALP) activities at 32 weeks. The means of creatinine and uric acid were
0.168±0.12 and 4.16±0.53 mg/dl. Estimate of heritability and ranged from low to high in
magnitude. It may be concluded that purebred and crossbred chickens possess an identical
genetic mechanism for the regulation of glucose, triglyceride, cholesterol, protein and uric
acid concentrations in blood like the mechanism found in different commercial broiler
strains.
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A study was conducted to assess the fertility and hatchability of Rajasri bird at different ages
(in weeks). A number of 750 hatchable eggs were collected once in 4 weeks interval (35 to 77
weeks age) from Rajasri parent stock where the birds were reared under deep litter system.
Eggs were selected, graded and fumigated, set in the setters of incubatorat99.9°F dry bulb
and 84°F wet bulb temperatures upto 18 days. Eggs were transferred into hatcher at 19 th day
where the dry and wet bulb temperatures were maintained at 99°F and 86°F respectively.
Candling was performed at 7th and 15th day of incubation and infertile eggs, early death and
late deaths were separated from incubator trays. Break open studies were conducted after 21
days of incubation. Fertility percentages on total eggs set basis and early, late deaths,
hatchability percentages on total eggs set basis and number of fertile eggs basis were
calculated. Results of this study revealed that as age advances fertility percent were
numerically decreased, early and late deaths were significantly increased, hatchability was
significantly decreased basing on total eggs set and fertile eggs set. Hence this study
suggested that the birds can be utilized as parents upto 69 weeks of age with maximum
hatchability.
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The present study was carried out on 771 pullets of a commercial strain of RIR
maintained by commercial poultry breeding organization. These pullets were produced by
mating of 196 dams and 50 sires in three different hatches. Data were subjected to analysis of
mean values, genetic parameters for improving overall genetic worth of flock. The averages
of ASM, BW20, BW40, EP and EW were found as 146.133±0.543 days, 1393.733±6.940 g,
1670.617±9.200 g, 107.159± 0.195 eggs and 54.326±0.17g, respectively. These parameters
indicated that the RIR flock under study was an elite flock with optimum body weights at 20
and 40-weeks of age, early sexual maturity, higher production and optimum egg weight. The
corresponding heritability estimates based on sire, dam, sire + dam component of variance
and REML methods were as 0.322±0.121, 0.745±0.150, 0.533±0.085 and 0.526±0.078;
0.281±0.114, 0.533±0.144, 0.407±0.079 and 0.413±0.082; 0.329±0.122, 0.670±0.148,
0.500±0.083 and 0.514±0.087; 0.519±0.152, 0.575±0.146, 0.549±0.085 and 0.551±0.084;
0.353±0.126, 0.182±0.130, 0.268±0.070 and 0.317±0.067 for ASM, BW20, EP and EW,
respectively. These heritability estimates indicated that sufficient genetic variance was
available for all the traits for selection to act upon for improving these traits in the flock
under study. A perusal of efficiency estimates of heritability estimation indicated that REML
method was most efficient than all the three ANOVA methods for all the traits under
consideration.
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The constant evolution in resistome and changes in resistogram pattern in members of
Enterobacteriaceae family crossed alarming level. The circulation of antibiotic resistance
genes is a matter of concern in avian health and con-currently for human beings. So the
present study was designed to detect Extended Spectrum ß-lactamases (ESBL) producing
multi-resistant E. coli phenotypes in Kuttanad ducks from Goa. A total of 35 cloacal swab
samples were collected from healthy Kuttanad duck (n=30) and duck associated environment
(n=5) from well-organized duckery in Goa. Isolation, characterization and resistogram pattern
was carried out as per standard protocol with suitable modifications. Multiplex-PCR assay
was performed to detect ESBL gene such as ESBL (blaCTX-M, blaTEM, blaSHV) and virulence
(stx1, stx2, eaeA) genes. A total of 27 multi-resistant ESBL E. coli isolates were retrieved
from 35 samples of cloacal swabs (23/30) and associated environment (4/5) with total
prevalence 65.71%. The isolates represented 05 different phenotypes based on phenotypic
antibiogram. All isolates were susceptible to Carbapenem class of antibiotics. Multiplex-PCR
detected blaCTX-M (100%), blaSHV (7.40%) but blaTEM was absent in all the isolates.
Virulence genes were (stx1, stx2, eaeA) not detected in any of the isolates. Similarity of
resistogram pattern in isolates from duck cloacae and associated environment revealed
possible circulation of ESBL gene in between duck and associated environment. This study
showed evidence of emergence of ESBL producing E. coli which harbours blaCTX-Min
apparently healthy ducks and ultimately involving in food chain.
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A study was conducted to characterize ovalbumin gene in IWI and IWK lines of White
Leghorn chicken. The ovalbumincDNAs of two lines were cloned and sequenced. The total
length of the cDNA was 1161bp.Initial 75bpsequence which was present in reference (NCBI
Accession no. NC_006089.4) was absent in both the lines which encodes first 25 amino acids
of ovalbumin protein. Other nucleotide differences between reference and IWI layer
wereT>15>C, C>237> T, T>291>C and G>562>A while those between reference and IWK
layer wereT>15>C and C>237> T. Amino acid difference of ovalbumin protein between
reference and IWI line was alanine > 188>threonine while between reference and IWK line
no changes have been observed. The phylogeny analysis revealed ovalbumin coding
sequences from IWI and IWK lines found relatively higher per cent identity with other avian
species and in the chicken genome the coding sequences were shown maximum homology
with SEPINB14B and least with SERPINB5. Molecular weight of predicted ovalbumin
protein from IWI and IWK lines were 42.91 KDa and 42.88 KDa respectively and shown a
ligand binding site forL-thyroxine, progesterone and HCY. The protein was expressed in the
magnum cell culture following successful transfection of recombinant vector. Western blot
analysis revealed that expressed protein was ovalbumin. This study enabled us to characterize
ovalbumin gene coding sequence in IWI and IWK lines of White leghorn chicken.
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An experiment was carried out on 5’ upstream of ovalbumin gene with the objectives
of identification of polymorphism and estimation of the effect of polymorphism on egg
quality traits in chickens. Single stranded conformation polymorphism followed by
sequencing was performed t o reveal polymorphism of the g e n e . The analysis of the SSCP
patterns enabled us to identify 3 haplotypes which were named as H1, H2 and H3 with the
frequency of 0.47, 0.28 and 0.25 in IWI line and 0.47, 0.23 and 0.29 in IWK line respectively
forming four haplogroups H1H1, H2H2, H1H3 and H2H3 with frequencies of 0.29, 0.21,
0.36 and 0.14 in IWI line and 0.26, 0.14, 0.41 and 0.17 in IWK line. In IWI line the H2H2
haplogroup birds had 5.9 % higher egg weight than H1H1 haplogroup birds. With regard to
ASM, H2H3 haplogroup birds had 3.73% superiority over H1H3 haplogroup birds. In IWK
line the H1H3 haplogroup showed 12.5% higher Haugh unit over H2H2 haplogroup. The
study identified unique single nucleotide polymorphisms in 5’ upstream of the gene which
are associated with egg quality traits.
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Cytokines are proteins secreted by cells that play an important role in the activation and
regulation of other cells and tissues during inflammation and immune responses. Cytokines
have been classified into a number of groups based on their activity and the cells they are
produced by or act upon. These groups include interleukins (IL), interferons (IFN), toll like
receptors (TLR) and major histocompatibility complex (MHC) groups. Although well
described in several mammalian species, the role of cytokines and other related proteins is
poorly understood in avian species. Chickens used in traditional poultry farming are of great
importance to village households but often neglected by avian researchers. For instance, little
is known on cytokine profile of native poultry. Studies on the cytokine profile of native birds
and their similarities with other commercial poultry are essential for understanding immunocompetence. Hence in the present study, cytokine profile was studied in native Nicobari fowl
of Andaman & Nicobar Islands and its comparative evaluation was carried out in other local
poultry population. Blood was collected from one hundred and fifty poultry comprising each
thirty samples of Nicobari fowl, commercial layer, desi bird, Gramapriya poultry and
broilers. Serum was separated and the concentration of cytokines viz., chicken interferon
alpha and beta (ng/L), chicken interleukin-6 (ng/L), chicken interleukin-12 (pg/ml), chicken
TLR 4 (ng/ml) and chicken MHC (ng/ml) were quantified using specific ELISA method.
Chicken interferon alpha and beta (ng/L) was significantly high in commercial layers
(20.18±3.11; 26.44±11.03) followed by Nicobari fowl (16.79±2.60; 24.82±17.50). Desi birds
were having the lowest respective concentration (3.05±0.54; 13.15±0.86). Chicken
Interleukin-6 (ng/L) was statistically on par among commercial layers and Gramapriya
(11.02±5.52; 14.52±4.85 respectively) while Nicobari fowl and desi birds were having
significantly low concentration (6.83±2.90; 5.92±1.54) ; whereas, chicken interleukin-12
(pg/ml) was significantly high in Nicobari fowl (1005.06±12.10) followed by desi birds
(865.47±41.54) and commercial birds (789.67±10.23). Commercial layers (2.468±0.48),
Nicobari fowl (2.374±0.41) and broilers (3.435±1.14) were not significantly differing in
chicken TLR 4 (ng/ml) whereas; it was significantly lower in desi birds (1.201±0.39) and
Gramapriya (1.111±0.87). Commercial layers (2.892±0.66), Nicobari fowl (2.441±0.37),
Gramapriya (3.794±2.10) and broilers (3.454±1.10) were statistically comparable in
concentration of chicken MHC (ng/ml). Screening of their sera samples against Newcastle
disease and infectious bursal disease, revealed highest positivity of 66.66 & 55.56 per cent in
desi birds by ELISA. Sero positivity of respective diseases in Nicobari fowl was 25.55 and
22.22 per cent. Other poultry were having normal range of sero positivity. The results
indicated that Nicobari fowls are having significant quantum of type I interferons (IFN-a and
IFN-b), interleukins, TLRs and MHCs and thus have well defined pro-inflammatory antiviral and bacterial activity. These findings may contribute to the high immunity of this native
Nicobari fowl towards common poultry diseases of Newcastle disease and infectious bursal
disease as it was evident by their lower sero positivity. This observation indicated that
Nicobari fowl has potential and interesting immune genetic pool which increases the
processing of antigen and enhances expression of major histocompatibility complex (MHC)
Class II molecules on macrophages and up regulates the immune system.
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The Red jungle fowl (Gallus gallus; RJF) is the major wild ancestor of the domestic chicken
(Gallus gallus domesticus). The genus Gallus consists of four species, Gallus gallus (red
jungle fowl; RJF), Gallus sonneratii (grey jungle fowl; GyJF), Gallus varius (green jungle
fowl; GJF), and Gallus lafayetii (Ceylon jungle fowl; CJF). Further, RJF is subdivided into
five subspecies, Gallus gallus gallus (RJF gal), Gallus gallus spadicius (RJF spa), Gallus
gallus bankiva (RJF ban), Gallus gallus jabouillei (RJF jab) and Gallus gallus murgi (RJF
mur) on the basis of the morphological differences and geographical distributions. The
mitochondrial DNA is a useful marker to trace back the origin of livestock species and has
been widely used to reconstruct domestication patterns. The common haplogroups A-G are
found in both domestic chickens and Red Jungle fowl. But the rare haplougroups H-I and WZ are specific to domestic chickens and Red Jungle fowl respectively. The Nicobari fowl
(Takniet hyum) is an indigenous breed of Andaman & Nicobar Islands with characteristic
short-leg, brownish matty coloured plumage and compact body. In this study the whole
mtDNA genome of Nicobari fowl (Brown and Black strain), and all major haplogroups were
retrieved from NCBI database. Phylogenetic analysis was performed with NJ method and
tested with 1000 bootstrap using Mega X software. The inferred Phylogeny revealed that
Nicobari fowl is forming a separate clade with Indian Red Jungle Fowl (KP211423). This
study will provide useful information about evolutionary lineage of Nicobari fowl in relation
to wild fowl and domestic chicken.
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Artificial insemination is the process by which semen from male bird is collected and then
introduced to females for the purpose of producing fertilized eggs. Artificial insemination in
poultry is now going to be more familiar to the poultry farmers as well as poor villagers due
to its practical impact in economical point of view. It is true that it’s practical role till now so
far from the rural investors due to lack of available technologies relevant to this. Biologically,
after deposition of semen in the oviduct the semen will enter the sperm storage gland, situated
at the junction of the vagina and the shell gland and from here the spermatozoa will make
their way up the oviduct to a second storage site situated at the junction of the magnum and
infundibulum. The passage of an ovum into the infundibulum stimulates spermatozoa activity
and fertilization of the ovum by one sperm takes place. The main objectives of artificial
insemination in poultry are to place the required dose of semen into the oviduct of the female
so that it is deposited near the sperm storage glands and to carry out the AI process with due
regard to the best health and welfare of the breeder females thereby achieving the highest
fertility levels possible. The advantages of artificial insemination in poultry are increased
mating ratio, use of older males from outstanding performers, able to use an injured bird,
elimination of preferential mating, laying cages can be used and successful cross breeding.
Semen can be cryopreserved and inseminated in the poultry can be done as like other
domestic animals. Artificial insemination can be done in different species of poultry like
chicken, turkey, goose, duck, emu and quail with diluted fresh or cryopreserved thawed
semen.
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Nuclear reprogramming refers to the reversal of the differention state of a mature and
differentiated cell to the undifferentiated embryonic state. Different strategies have been
demonstrated as reprogramming methods. Somatic cells can indeed be reprogrammed by
transferring their nuclear contents into oocytes, by fusion with embryonic stem (ES) cells, or
by treatment with extracts of pluripotent cells. It indicated that unfertilized eggs and ES cells
contain “some” factors that confer totipotency or pluripotency to somatic cells. This was
exploited by Takahashi and Yamanaka 2006 to reprograme somatic cells to stem cell by
ectopic expression of important genes of embryonic state in the somatic cells and named the
technology as induced pluripotent stem cells (iPSC). It is showed by many that proper
combination of factors, selection of proper transfection and infection protocol, media
composition and use of additives are important in the generation of iPSCs. As this technique
relay on the somatic cell reprogramming, its usefulness in the restoration of endangered
animals has been reported. Further, avian model iPSC without need of embryonic fibroblast
is also reported making further step forward in its use in endangered poultry species. It is
difficult or rare to get pure Nicobari fowl (short shanked) in the A&N islands especially after
the great Tsunami in 2014. For its conservation, eggs are been send to the mainland and
keeping a flock of Nicobari in ICAR farms has been adopted. Alternatively, potential of
recent iPSC technology in long term conservation is been discussed.
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Earlier nuclear reprogramming studies hinted that unfertilized eggs and ES cells contain
factors which confer totipotency or pluripotency. This was exploited by Takahashi and
Yamanaka 2006 to reprogram somatic cells to stem cell by ectopic expression of pluripotent
associatedgenes in the somatic cells leading to the so-called induced pluripotent stem cells
(iPSC).Chicken
embryonic
fibroblasts
(CEF)
were
attempted
to
be
reprogrammedusingdifferentectopic expression approaches (Trasnfection/ infection/
combined) of OCT4/ SOX2/ KLF4/ c-MYC gene and a poultry specific novel gene, ENS1.
CEF did not generate any iPSCs by plasmid or viral delivery of Yamanaka factors.Inclusion
of ENS1genegenerated alkaline phosphatase positive cells though such cells were not able to
expand further. Combined plasmid and viral delivery of genes are found more efficient than
transfection of all the factors. Treatment of valproic acid, generated more number of AP
clones (82% of the picked clones) compared to AP clones from non-treated cells (37% of
picked clones).This study provides insight for the existence of difference in the molecular
mechanism of induction and maintenance of pluripotency in chicken species. Further,
importance of use of chicken specific genes would probably enhance the reprogramming of
chicken fibroblast. Proper combination of factors, selection of proper transfection and
infection protocols, media composition and use of valproic acid are important in the
generation of iPSC.
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The meat and egg of ducks are 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 North and Middle Andaman. The ducks are claimed to be indigenous
in nature and popularly known as Andaman Local Duck (ALD). The population of ALD is
more in North and Middle Andaman mainly due to high population of Bengali farming
community. The study was taken up to characterise the ALD for its phenotypic as well as
genetic characterisation. The phenotypic characterisation has been done as per the standard
format of breed descriptor of NBAGR while genetic characterisation was done by
mitochondrial sequencing. Female ducks are having matty brown coloured plumage and
males are with dark brown plumage mixed with black patches on tip of feather and with or
without white ring type feathers on neck. The head and neck covered with lustrous dark
brown plumage. Males have brown coloured drake feather. The bill colour is dark brown or
orange. The shank colour is either orange or dark brown for both males and females. These
ducks are medium in size having egg production of 200 to 220 eggs per annum. Partial
mitochondrial D-loop sequences of the duck breed were analyzed. Eleven blood samples
from Andaman local duck were collected from different parts of North and Middle Andaman.
Mitochondrial D loop was amplified using the gene specific primers and sequence
information was generated by dideoxy fingerprinting. Sequence information revealed that the
estimated transition/transversion bias (R) was 1.01. Substitution pattern and rates were
estimated under the Kimura (1980) 2 parameter model. The nucleotide frequencies are
25.00% (A), 25.00% (T), 25.00% (G) and 25.00% (C). The nucleotide diversity was 0.01069
and Tajima's Neutrality test exhibited the value of 1.996678. Among the sequences, three
haplotypes were identified with haplotype diversity of 0.691. By NJ method of phylogenetic
analysis this has been found that, Andaman local ducks form a separate cluster and
phylogenetically were close to local ducks of Indonesia. The results of the study will be
helpful for development of breeding strategy of the Andaman local duck for their future
conservation.
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Abstract
Feed cost represents 70-75 per cent of expenditure in poultry production. In this
study, the seasonally available alternative feed stuffs with less cost, like cashew apple waste
(CAW) was included in broiler rations and profit was calculated. Ninety broiler chicks were
grown in three groups with three replicates, with ten chicks in each group. Control diet was
prepared as per BIS (IS: 1374; 2007) requirements and fed to G1 birds. The ration prepared
for birds in group G2 and G3 received 5 and 10 CAW per cent respectively. The profit per kg
live weight was calculated by difference between total production cost and total income. The
cumulative feed intake in G3 was more than G1 and G2 and less body weight achieved leads
lesser profit compared to control and G2. The Cashew apple waste could be included in
broiler diets up to 5 per cent which ensures profit increased by 1.0 per cent compared to
control.
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The day old chick weight of broiler chicks decides the final body weight at market
age. An average of 48 - 52 g weight day old chicks are commercially available, which
influenced by different factors like breed/strain, flock age. The present study was done to
ascertain profit on per kg live weight, on methionine supplementation at different level in low
hatch weight chicks compared to normal weight chicks. The optimum hatch weight (42.0 to
45.0 g) day old chicks were allotted to G1 group with four replicates of ten chicks each. The
low hatch weight chicks 35.0-38.0 g was randomly allocated to groups G2, G3 and G4 with
four replicates of ten chicks each. For G1 and G2 group birds ration (R1) prepared as per BIS
(IS: 1374; 2007) were fed. Ration (R1) contain DL-methionine (0.50, 0.50 and 0.45 per cent
for broiler pre-starter, starter and finisher respectively).For G3 and G4 ration with 110 and
120 per cent of BIS (2007) recommended methionine were fed respectively. More feed intake
and less body weight was observed in G4. Even the day old hatch weight are less than normal
weight, if it supplemented with 10 per cent more than BIS methionine requirements shown
29.8 per cent increase in profit compare to control.
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Abstract
Under the compulsion of achieving higher production at lower cost in the fiercely
competitive Indian poultry sector, the welfare of poultry has been severely compromised
particularly in intensive layer farming wherein birds are unable to exhibit most of the
prescribed Five Freedoms. The present study was taken up to make an objective assessment
of the economic impact of adopting welfare measures in the intensive layer farming systems
by comparing the improved welfare friendly housing systems with the conventional battery
cage system. The study compared welfare parameters in the two systems and their impact on
productivity along with cost and return analysis in the two systems. The constraints faced by
poultry farmers in adoption of welfare measures were also analysed employing Garrett’s
RBQ method. The study was conducted in the states of Punjab and Haryana representing
Northern poultry belt, where few farmers had already adopted welfare friendly intensive layer
farming system. Primary data was obtained from 62 farms consisting of 17 welfare friendly
and 45 conventional farms. The welfare friendly rearing systems provided more comfortable
environment to birds owing to automation with regard to temperature and humidity control,
feeding, watering, lighting and ventilation etc. and in terms of more cage floor space during
growing and laying stages ensuring free movement of birds, although perches, ramps and nest
boxes were not provided to them. Consequently, the average productivity of layers and FCR
in improved systems was 322 eggs/year and 1.6; as against 294 eggs/year and 1.75,
respectively, in conventional systems. The corresponding figures for mortality were 5.8% and
10% in the two systems. However, capital requirement for welfare friendly system was Rs
681 per bird as against Rs. 260/- in the conventional system. As a result, the cost of egg
production was marginally higher (Rs.35.3 per dozen) in welfare friendly system than that in
conventional system (Rs. 33 per dozen) despite no significant difference in total cost of
production and total income on per farm basis in the two systems. The constraint analysis
revealed that lack of finance was the foremost hurdle in adoption of welfare friendly
production systems followed by non-availability of government support, higher capital
requirement, non-availability of welfare cages in the domestic markets, lack of export
opportunities, lack of land resources and lack of knowledge.

52

Perception of retailers regarding consumer demand, marketing and
acceptability of duck eggs and meat
M. K. Padhi*, K. V. H. Sastry, S. C. Giri, R. K. S. Bais and S. K. Sahoo
ICAR-Central Avian Research Institute
Bhubaneswar-751003, Odisha
PEEE-04

Oral

Email:

Abstract
Duck is the second most important avian species after chicken in our country for production
of table eggs and meat. The demand for Duck eggs and meat is mostly in coastal and north
eastern regions of the country. Consumer demand for consumption of duck egg and meat
vary greatly at different states and different districts within a state. Retailers/shop keepers
who are selling chicken or duck produce has the perception/ experience about the consumer
demand for duck egg and meat. Therefore, the present study was undertaken to collect data
from retailers/shop keepers about their perception regarding consumer demand, marketing
and acceptability of duck egg and meat. Data were collected through structured directional
interview schedule from 74 retailers selling chicken/duck eggs and meat in three different
districts (Khurda-K, Cuttack-C, Puri-P) of Odisha. Majority (65.87±4.33%) of the retailers
under the survey was keeping duck eggs and meat while 34.13±4.33 % was not keeping any
duck or its eggs for sale. The average number of duck eggs sold per week in K, C and P are
144±17, 138±27.6 and 208±47 eggs respectively by the retailers who were keeping duck egg
for sale. Puri district retailers sold more number of eggs per week than other two districts
however, values are not statistically significant (P<0.05). Average duck meat sold by the
shop keeper keeping ducks were 2.63±0.41, 1.20±0.28 and 1.56±0.59 kg in K,C and P
district, respectively. Selling of duck for meat purpose as live birds or dressed meat or both in
Khurda, Cuttack and Puri districts were 51.72, 3.45, 44.83 percent: 66.67, 16.67,16.67; 100,
0, 0 percent respectively. In Puri district the duck is sold as meat rather than live bird
indicating the tourists visiting the town are taking duck meat as delicacy. All the retailers who
are keeping the duck eggs and duck for sale from all the districts informed that the supply and
availability of the live ducks and duck egg is problem. Some of the retailers (4 %) informed
that the cost of live ducks and duck eggs is more in the villages and if the ducks and duck
eggs are available at lower price the consumption will increase and business on duck will be
popularized. All the shop keepers informed that the demand is more for chicken eggs and
meat than the duck eggs and meat. Few shop keepers informed that about 20 % of the
consumers preferred duck eggs and meat. Smaller ducks are preferred by the consumers.
Majority of the retailers opined that there is a need for popularizing Duck meat and eggs for
enhancing the consumer demand.
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Abstract
To study the economics of rearing Kamrupa ( a new chicken variety which was developed
under the project “AICRP on Poultry Breeding”, Directorate of Research (Vety.), Assam
Agricultural University, Khanapara, Guwahati-22) and indigenous chicken under free range
system of management. For the study a total of 500 nos., (250 each) of Kamrupa and
indigenous chicken were taken and reared under free range system of management for a
period of 72 weeks. From the study the different values of Kamrupa and indigenous chicken
were recorded as recurring expenditure Rs. 618.45/bird and 442.65/bird, incomes were found
Rs. 780.00/bird and 563.00/bird, respectively. The total cost of production per bird from day
old to 72 weeks were found Rs. 659.90 and Rs. 484.10. and net profit per bird was calculated
Rs. 120.10/bird and Rs. 78.90/bird, respectively in Kamrupa and indigenous chicken. From
the study it can be concluded that Kamrupa bird can be economically reared in free range
system of management as they perform well under low input system.
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Backyard poultry farming is a common scenario in parts of country’s rural and mountain
areas. The emphasis on backyard poultry farming in rural areas of Uttarakhand hills is of
greater relevance in view of its practical feasibility and economic viability. Most of the rural
house- holds specially women have been traditional rearing poultry under semi- intensive
system from a long time to meat up their family requirement. A study was initiated during
2017-18 in Kotabagh block in Nainital district of Uttarakhand to understand the system, its
socio- economic contribution and role of women. In all 58 families in 12 villages accustomed
to traditional poultry farming were selected for this purpose. Women play a crucial role in
mountain agriculture and animal husbandry. The backyard poultry farming is predominantly
managed by women. From women perspective the backyard poultry farming have
multipurpose role. About 60% women reported that it has economic, cultural and
entertainment values and is cheap source of malnutrition. Additional poultry manure obtained
from backyard poultry farming contributes to soil fertility. Women prefer backyard system
rather than the intensive ones as after propagated by large farms and institutions. It is easily
manageable and birds can fed on home- produced food grains and kitchen wastes. The
number of poultry birds generally ranges between 15 and 20. The average egg production
was reported to be 100-120 eggs per bird per year. Majority of women (80%) give high
priority to preventing. The study pointed out of future prospects of traditional poultry farming
for socio- economic enhancement of small and marginal farmers of hilly areas of
Uttarakhand. Introduction of high yielding dual purpose birds can bring a significant
improvement in sustainable poultry production in rural areas of Uttarakhand.
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Abstract
A biological trial was conducted for a period of six weeks in commercial broilers to study the
relative economics due to dietary supplementation of Organic amino acid and Organic
selenium in open sided deep litter system by using three hundred and sixty, sex-separated,
day-old, commercial broiler (Vencobb) chicks. These chicks were wing banded, weighed and
randomly allotted into nine treatment groups with five replicates of eight chicks each. The
treatment groups consisted of basal diet T1 (control - Basal diet),
T2 (Basal diet + 150 g organic amino acid / Tonne), T3 (Basal diet + 250 g organic amino
acid / Tonne), T4 (Basal diet + 350 g organic amino acid / Tonne), T5 (Basal diet + 100 g
organic selenium / Tonne), T6 (Basal diet + 200 g organic selenium / Tonne), T7 (Basal diet +
300 g organic selenium / Tonne), T8 (Basal diet + 150 g organic amino acid / Tonne + 100 g
organic selenium / Tonne) and T9 (Basal diet + 250 g organic amino acid / Tonne + 200 g
organic selenium / Tonne). The experimental feed was formulated according to the Vencobb
standards and experimental design by supplementing organic amino acid and organic
selenium at different levels. Relative economics of broilers was worked out to evaluate the
production cost of commercial broilers reared in different treatment groups. The total feed
cost per bird was the highest in T4 group (Rs. 114.18) and the lowest in T9 group (Rs.
106.07). The production cost per kg live weight was the highest in T1 group (Rs. 65.00) and
the lowest in T5 group (Rs. 58.16). The net profit per bird ranged from Rs. 5.36 to Rs. 20.73.
The net profit per bird was the highest in T5 group (Rs. 20.73) and the lowest in T1 group (Rs.
5.36). Among the treatment groups, T5 (Basal diet + 100 g organic selenium/T) group
recorded higher profit margin (Rs. 15.37) over feed cost followed by combination of both
organic amino acid and organic selenium (Rs. 8.14 to Rs. 9.61) than the organic amino acid
alone supplemented groups (Rs. 7.08 to Rs. 7.88). The organic selenium at 200 g /T in basal
diet (T6) recorded the profit margin of Rs. 7.23 and the T7 (Basal diet + 300g organic
selenium /T) group recorded lower profit margin of Rs. 6.02. Based upon this study, it is
concluded that supplementation of organic amino acid and organic selenium irrespective of
dose or combination recorded higher profit margin than the control group and among the
supplemented groups, supplementation of organic selenium at 100g/T in broiler fetched
higher profit margin over feed cost.
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The aim of the present study was to evaluate the efficacy of supplementation of herbal
choline as a replacement of synthetic choline chloride in diets on performance of broiler
chickens. Three hundred straight-run Cobb-400 day-old broiler chicks were randomly
distributed into five treatment groups having three replicates having 20 chicks in each and
reared up to 6 weeks of age. The treatment group T1 (control) offered basal diet (BIS, 2007)
without synthetic choline chloride-60% (CC) or herbal choline (HC), group T2 basal diet
with choline chloride-60% @ 1 kg/ton of feed, groups T3, T4 and T5 offered basal diets with
herbal choline @ 0.250, 0.350 and 0.500 kg per ton of feed, respectively. The weekly growth
performance parameters were studied up to 6th week of age in broiler chickens. The mean
weekly body weight and weight gain of birds in group T5 group (0.5 kg/ton herbal choline)
was significantly (P<0.05) higher than all treatment groups. Whereas, the statistically
significant (P<0.05) higher mean weekly body weight and weight gain was observed in
treatment groups T2 and T4 as compared to control group T1 fed diet without
supplementation of any choline chloride. The birds from treatment group T5 fed diet
containing herbal choline at 0.500 kg/ton of feed showed significantly higher (P<0.05)
cumulative feed consumption than treatment group T2 fed diet at 1 kg/ton of synthetic
choline. The treatment groups T2, T4 and T5 showed significantly better (P<0.05) cumulative
feed conversion ratio than groups T1 and T3 . The higher survivability was observed in
groups T2 and T5 compared to all the treatment groups. The highest mortality was observed
in control group T1 fed diets without supplementation of synthetic choline chloride or herbal
choline in feed. The post mortem examination from group T1 revealed specific lesions which
indicated that the birds were died due to fatty liver syndrome. The highest EPEF was
observed in treatment group T5 receiving diet at 0.500 kg/ton of herbal choline followed by
treatment groups T2, T4, T3 and T1. The net profit expressed in terms of rupees per kg live
weight in treatment groups was increased by 18.35% (T2), 14.37% (T3), 21.05% (T4), and
38.55% (T5) over the control group (T1). It may be concluded that supplementation of herbal
choline at 0.350 and 0.500 kg/ton of feed replaces synthetic choline chloride-60% routinely
added at 1 kg/ton of broiler feed. Moreover, the supplementation of herbal choline at 0.500
kg/ton of feed was more beneficial in terms of improving the bird’s growth performance as
revealed by European performance efficiency factor and economics of broiler production.
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The Tamil Nadu Veterinary and Animal Sciences University has initiated skill development
and self employment courses for farmers, farm women, unemployed youth, school drop-outs,
entrepreneurs, etc., through self-learning opportunities. In the changing scenario, farming
enterprises like dairying, poultry etc., are transforming into industrial ventures in which there
exists a great demand for skilled and trained manpower on various animal husbandry
techniques in the private sector. Moreover technological interventions are available at ease in
the commercial farms whereas landless laborers, small and marginal farmers encounter lot of
constraints while undertaking farming activities. Hence, skill development and self
employment courses have started with 1-3 months duration with minimum qualification of
reading and writing in Tamil. The course curriculum was designed in such a way that
practical aspect in farming has been given importance than theory. The participants will be
attached to the organized farms / institutions to have hands on training for the daily routine.
The courses are conducted by the teaching faculty of the respective University centers. After
undergoing the courses, the candidates will be technologically equipped to run the farm on
their own. So far, 39 students in desi-bird rearing, 8 students in Japanese quail production, 2
students in Poultry farm manager, 1 student in Poultry breeder farm supervisor, 2 students in
Hatchery
supervisor
1
student
in
Poultry
vaccinator
and
1 student in Turkey farm Assistant have enrolled and completed the programme between
August 2013 to March 2017. Pre and post knowledge assessment about feeding, vaccination,
bio-security, marketing were carried out.
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Indian poultry sector has been one of the fastest growing segments of Indian economy
registering an annual compound growth rate of about 6% in egg and 12% in broiler
production. The poultry production in the country can be divided into two types one is highly
industrialized poultry where most advanced management practices were followed with very
high production birds. Another type is rural poultry were the farmers reared few birds in their
backyard for production of meat and eggs. There are many young entrepreneurs who are
involved in rural poultry production. A case study was taken to study Mr. Manjunath, who is
an young entrepreneur in chikkamagalur district of Karnataka state. He is diploma graduate in
automobile and worked in the private company in Bangalore for some years. The interest in
doing agriculture brought him to his native place, where he started a small scale poultry
production by rearing local birds. Initially he struggled for marketing and to meet the feed
expenses, then by taking the expertise from veterinary college, Shivamogga, he slowly
understood the ideas of marketing and management. Today he is having approximately eight
hundred native chickens and prepares his own feed. He sales the fertile eggs at Rs. 10 per egg
and live meat at Rs.200 /kg. Now he is identified in the chikkamagulr and surrounding
districts as a supplier of fertile eggs and adult native chickens. His monthly net income is
now rupees thirty two thousand, which is much higher than what he was earning in the
private company. He has adopted all the scientific management practices with low inputs.
Synchronization of incubating eggs to the broody hens and brooding the chicks by mother
hens helped him to reduce the cost of production. He also serves as resource person in
farmers training programmes. Now with four years of hard work, he has grown up from small
poultry farmer to an enterpuner in rural poultry production.
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Three biological experiments were carried out to study the effect of in ovo feeding of
18 day old embryo, post hatch early chick nutritional supplement (ECNS) feeding and both
in ovo and ECNS feeding on the economic efficiency of commercial hybrid broiler chicken
up to six weeks of age. In biological experiment 1 the chicks were fed with various ECNS
viz. egg white protein glucose (EPWG), corn-soybean-fishmeal based ECNS without
steaming (CSF WOS), corn-soybean-fishmeal based ECNS with steaming (CSF WS) and
commercial broiler pre starter diet (CBPSD) immediately after hatch. In biological
experiment 2, in ovo feeding of 0.5 ml of normal saline, 0.5 ml each of 10 per cent glucose,
0.5 per cent lysine, 0.5 per cent threonine or 0.5 per cent β-hydroxy-β-methylbutarate (HMB)
in to amniotic fluid of 18 day old embryos. In biological experiment 3, both in ovo feeding of
0.5 ml of normal saline, 0.5 ml each of 10 per cent glucose, 0.5 per cent lysine, 0.5 per cent
threonine and 0.5 per cent β-hydroxy-β-methylbutarate (HMB) in to amniotic fluid of 18 day
old embryos was combined with post hatch CSF WS ECNS feeding along with control for
each experiment. The data on body weight, weight gain, feed consumption, FCR and
livability were recorded and economics was worked out. In biological trial 1, the cost of
production of one kg of live broiler chicken ranged from Rs. 62.64 in CBPSD fed group and
Rs. 64.81 in control. The net profit per kg live weight was 9.19 in control and ECNS fed
groups ranges from Rs 9.63 to 11.36. In ECNS fed broiler chicken, the broiler performance
efficiency index (BPEI) was higher ranging from 99.18 (CSF WOS) to 103.58 (CBPSD). The
EWPG fed chicks had the better BPEI of 102.45 followed by CSF WS fed chicks with 101.51
BPEI. In biological trial 2, The cost of production of one kg of live broiler chicken ranged
from Rs. 62.89 in theonine injected group and Rs.87.12 in HMB injected group and in control
(Rs.67.57). The net profit per kg live weight was Rs.6.43 in control in in ovo fed groups
ranged from Rs.8.23 in lysine in ovo fed group to Rs.11.11 in threonine group. The loss of
Rs.13.12 in HMB group was due to high cost of in ovo nutrient supplement. In in ovo fed
broiler chicken, the broiler performance efficiency index (BPEI) was higher ranging from
99.92 (Lysine injected group) to 115.03 (Threonine injected). The glucose in ovo fed chicks
had the BPEI of 103.84 and HMB in ovo fed chicks with 114.31 BPEI. The efficiency index
of control and saline in ovo injected group was low with value of 80.27 and 92.53
respectively. In third trial, The cost of production per kg live weight up to six weeks of age
was the lowest (Rs.66.67) in lysine and ECNS group, the highest (Rs.87.99) in HMB and
ECNS treatment and in control the cost was Rs.70.21.The net profit per kg live weight was
Rs.3.79 in control and varied from Rs.3.96 in threonine with ECNS and Rs.7.33 in lysine
with ECNS treatment broilers. HMB owing to its high cost with ECNS resulted in loss of
Rs.13.99 per kg live weight. The BPEI however was low in control (98.65) and high in
treatments of in ovo and ECNS ranging from 104.78 in glucose with ECNS to 120.92 in
HMB with ECNS treated broiler chicken in this study. The economics of rearing commercial
broiler chicken up to six weeks of age fed either in ovo or ECNS and also both feeding
revealed that the net profit realized per kg of live weight was higher in treatment groups
subjected to early nutrition compared to control. In ovo feeding with threonine recorded
improved production parameters and also highest profit in this study.
th
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In response to the changing scenario of the veterinary profession, it is important to
understand the future needs of veterinary graduates in India While changes to the veterinary
curriculum have been made in recent years to improve students’ non-technical skills,
knowledge, aptitudes, and attitudes for their self employment. An analysis was made to
assess the impact of entrepreneurial skills on poultry farming among veterinary graduate
students for the past 8 years. In order to impart entrepreneurial skills among veterinary
graduate students on poultry farming, entrepreneurial training programmes on broiler rearing,
desi chicken rearing, Japanese quail farming feed production, value addition of poultry meat
and egg were conducted in the department of Poultry Science, Madras Veterinary college,
Chennai from 2010 to 2018. During training programme hands on training on Cleaning and
disinfection, Brooding arrangements, Feeding management, Water sanitation, Hygienic
method of Slaughter studies and cut-up parts, Marketing skills and Working out economics
were imparted to the students. In this study, the data available for the past 8 years has been
analysed, compiled and interpreted statistically. The results revealed that among 106 students
15% of the veterinary graduates working in the poultry private sector, 2.8% has become
successful entrepreneur, 1% as integrator in desi chicken farming, 1% as desi chicken
hatchery owner, 1.4% as desi chicken breeder. To conclude, in order to improve
entrepreneurial skills among veterinary graduate there should be a shift from traditional
classroom based delivery of lectures to an integrated approach. This can only be achieved
through industrial based internship training programme, adequate training in marketing skills
and business tactics together in delivering business education to the next generation of
veterinarians.
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Migratory type of rearing is practiced for ducks in most parts of Kerala. Feeding in
the backyard vide scavenging supplemented with layer duck feed have shown positive
effect on number and size of duck eggs. A study to compare the performance of
Kuttanadan and Khaki Campbell ducks as layers reared in backyard was done by Krishi
Vigyan Kendra, Mitraniketan in Thiruvananthapuram district. Sixty numbers of day old
Kuttanadan ducks were procured in a male to female sex ratio of 2:8 from Government
Hatchery, Niranam, Kerala while Khaki Campell ducks in the same number and ratio were
sourced from Central Poultry Development Organization (CPDO), Bangalore. Ducks were
reared in the KVK demonstration unit for a year with feeding vide backyard scavenging
that was supplemented with fifty percent quota of layer feed as per Package of Practice
Recommendation, 2001 Kerala Agricultural University. Average age of first lay in
Kuttanadan ducks was observed to be 152 days and the average egg weight at first lay was
67g. Average egg weight recorded an increase and was 72.5g at 300 days of age and
average number of eggs produced in one calendar year was 154 that fetched an average
price of Rs 6/egg. Annual mortality rate of Kuttanadan duck population under study were
6% and were salvaged at the age of one year for meat at an average total body weight of
1.95 Kg. Average age at first lay recorded in Khaki Campbell ducks was also 152 days but
the average weight of egg recorded was 51.3g. Egg weight showed no significant increase
and was 56g at 300 days of age. Average number of eggs produced in one year was 184
that fetched/egg an average price of Rs 4.5. Annual mortality rate recorded in the Khaki
Campbell population was 14% and were salvaged at the age of one year for meat at an
average total body weight of 1.73 Kg. Vaccinated Kuttanadan ducks were better than
Khakhi campell ducks for backyard rearing for eggs in Thiruvananthapuram district based
on the various parameters assessed in the study.
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Poultry farming in India has transferred into a techno commercial industry in the
status of back yard poultry farming since, four decades. India stands as second largest egg
producer and fourth chicken meat producer in the world. The major contribution to
production is achieved generally by commercial poultry operations; however, a significant
contribution comes from rural poultry also. Rural back yard poultry though contributing
nearly 30% to the national egg production is the most neglected one. This is in spite of the
fact that their poultry eggs and meat fetch much higher price than that from commercial
poultry. Like in other countries, in India poverty and malnutrition are of concern in the
rural areas, the landless labours, which do not posses any additional source of income.
Backyard poultry is providing food security and supplementary income during
emergencies for the rural poor especially for landless labour. In this context, ICAR- Krishi
Vigyan Kendra, Shivamogga through veterinary extension activities like field visits
method demonstrations, on and off campus training programmes on backyard poultry
farming. The main objective of conducting different extension activities was to introduce
the new poultry strains, control of diseases, scientific feeding and management in backyard
poultry farming. The farmers of Malnad region reared both Giriraja and Swarndhara birds.
Two strains were reared under scientific backyard poultry management. The average
eighth week body weight of the Giriraj and Swarnadhara birds were 1.75 kg and 1.2 kg
respectively. The average mortality recorded up to eight week of age in both the strains
was 4% . The age at sexually maturity in Giriraja was 171 days and where as in
Swarnadhara was 162 days. The higher body weight and early maturity than normal in
both the strains may be due to feeding of commercial broiler feed up to fourth week of age.
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Duck rearing is simple and profitable, required less capital. Different technologies like duck
cum rice farming and duck cum fish farming are common. Due to increase population and
urbanization land is moving out of agriculture. Hence, diversifications, increased off-farm
income, intensification of existing production patterns are required to exit from agriculture.
Therefore the present study was undertaken to know the economics of duck rearing and to
compare the economics of duck rearing to the livelihood support in rural areas in contrast to
rice cultivation. Secondary data were collected both for duck and rice production and
economic comparisons were made. The results revealed that on an average ducks produced 8
and 22 eggs/ months in scavenging and semi intensive system respectively. The yield of rice
ranges between 3.5 to 5.5 t/ ha with an average of 4.5 t/ha. The cost of rearing the ducks (per
year per bird) was found to be Rs 678.9 and Rs 1360.9 in scavenging and semi intensive
system whereas the gross return per bird was found to be Rs 185.1 and Rs 1015.1
respectively. Similarly the cost of cultivation of rice was found to be Rs 25912.00 per ha.
While comparing the cost and return from these two systems it was found that about 230
numbers of ducks in scavenging system and about 40 numbers of ducks in intensive system
can gave a return equivalent to one hectare of land used for rice production. The result
revealed that duck rearing is an alternate option for the landless labourer and marginal
farmers to support their livelihood in rural areas.

64

Significance of mini-egg incubator for enhanced food and livelihood
security in north and middle Andaman, India
S. V. Lal*1, B. L. Kasinath1, T. Sujatha2, Jai Sunder2 and A. Kundu2
Krishi Vigyan Kendra, ICAR-CIARI, Nimbudera North and Middle Andaman
ICAR-Central Island Agricultural Research Institute, Port Blair, Andaman & Nicobar Islands
PEEE-16

Poster
Abstract

Email: shardullal84@gmail.com

Poultry production particularly indigenous chicken plays a vital role in the socio-economic
and cultural life of the resource-poor rural farmers of North and Middle Andaman. The
objective of the present study was to understand typical chicken production system in villages
of Mayabunder Tehsil, North and Middle Andaman, India and to highlight the significance of
Mini egg incubator under the existing low input farming system. The primary data for this
study were collected through interviews/questionnaires, and secondary data were obtained
from available literatures. A total of thirty seven households were randomly selected from
four different villages namely Profullya nagar (13), Govindpur (07), Basantipur (09), and
Harinagar (08), and structured set of questions were asked to collect the information on
village chicken production system. Descriptive statistics (frequency counts and percentages)
were used to analyze the data. The study revealed that chickens were the predominant species
in all the households, followed by duck, goat, cattle, and pig. Interestingly, majority of
households (86.4 %) were found keeping the chickens under traditional scavenging systems.
In this, the chickens are left to scavenge to meet their nutritional needs, which predispose
them to predators (35.1%), diseases and parasites (78.3%) that coexist in the scavenging
environment. It was found that all the households were using broody hens to naturally
incubate chicken eggs, and none of them were found practicing artificial egg incubation. As a
result, the villagers were facing shortage in the supply of day old chicks for rearing. Keeping
this in view, Mini egg incubator was introduced in the village to demonstrate the artificial
incubation method. The study shows intervention of Mini-egg incubator at the household
level brought sustainability in the supply of day old chicks for rearing. This sustained
increase in supply of day old chicks, helped in development of forward supply chain for
chicken production, thus generated more income, and employment. Beside this, social,
economic, and nutritional benefits were achieved at household level. Therefore, it is
concluded that Mini-egg incubator can serve as a sustainable tool for enhanced food and
livelihood security under current chicken production system in rural villages of North and
Middle Andaman.
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Poultry farming plays a significant role in the economy of our country, particularly the rural
backyard farming and micro entrepreneurial activity which envisages the resource poor
families to enable them to gain supplementary income and nutritional support. A technology
backup would empower entrepreneurship with appropriate knowledge and technical skills. In
Andamans the rural poultry sector is mostly backyard with less use of equipment. As a result
of some of the capacity building training programmes by Krishi Vigyan Kendra and Central
Island Agricultural Research Institute, Port Blair, a good number of rural youths adopted the
intensive poultry farming with use of necessary equipments and proper housing in a scientific
way. The equipments preferred and used by the rural masses of Andamans are classified as
brooder equipments, feeding equipments, watering equipments and miscellaneous
equipments like weighing balances and sprayers. These are generally cost effective and easily
available in the local markets. The equipments used to provide warmth and light and to rear
the chicks during the first few weeks of life are electrical brooder, infra red bulbs, canopy
type hovers or reflectors and electrical heaters. Most of the feeding equipments used to feed
the birds are conventional in nature like linear feeder and circular feeder. Waterers or
drinkers of different size, design and shape are used to provide water to the birds. The
commonly used watering equipments are pan and jar type, water basin made of plastic or GI
with grill and manual drinkers. Advanced equipments are mostly used where birds are reared
in large numbers in a commercial scale.
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The Nicobari fowl is a native breed of Nicobar group of Islands. It has been registered with
NBAGR, Karnal as a separate breed (Acc No. INDIA_CHICKEN_3300_NICOBARI_
12013). Nicobari fowl, locally known as Thakniet Hyum in Nicobari language have short
shank length, compact body with curved shape and hardy. The breed is efficient feed
convertors under backyard rearing and comparatively high in disease resistance character. It
has been reported to be the highest egg producer among indigenous breeds of India. It is very
well adapted to the hot and humid climate of A & N Islands. According to the study
conducted by ICAR-CIARI, Port Blair, the Nicobari fowl population in Car Nicobar declined
drastically over last decade and may lead to extinction of this valuable breed if proper
strategies for its conservation are not initiated. This study was conducted in the year of 201516 for evaluating and identifying the critical issues related to the reduction of Nicobari fowl
population and in-situ conservation of this breed in its home tract. For this a survey was
conducted in the randomly selected 5 villages of Car Nicobar island viz. Tamaloo, Kinyuka,
Big Lapathy, Small Lapathy and Mus villages and from each village 20 tribal farmers
including Headmen of the respective villages were interviewed (in total 100 respondents) in a
predesigned and pretested simple format and the information thus collected were analyzed
using simple statistical methods and thus results and logistical conclusions were derived. The
results revealed that 38% of the respondents were aware of Nicobari fowl even though, 96%
respondents were familiar with the name Thakniet Hyum. Further, out of the 38% about 29%
directly credited ICAR-KVK-Nicobar for creating awareness about Nicobari fowl and rest
9% came to know about Nicobari fowl from their friends, neighbours, relatives etc. i.e.
indirectly from the KVK. As per the information collected from the respondents, the main
reasons behind decline of Nicobari fowl population were lack of awareness in the past among
the Nicobarese about the importance of Nicobari fowl (23%), not preferred due to lower body
weight of cocks (14%) and as per them, the natural constraint was lower rate or chance of
mating by cocks of Nicobari fowl due to the competition with strong and longer shank length
cocks (16%). The strategies should be to create much more awareness among the Nicobarese
about the conservation of valuable native breeds. Identifying at least one farmer from each
village to increase and maintain the population at village level through providing financial
support or input support. The situation also calls for frequent monitoring of Nicobari fowl
population by experts in the native tracts to restore and increase the present population status.
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Data on profile characteristics of farmers, priorities for adoption, household nutritional
security and gender issues involved in rearing Giriraja chicken, collected from 100
respondents in Hassan district of Karnataka was analyzed. Majority of the respondents were
middle aged, women, literates, nuclear families with average family size of 5.72 and belong
to other backward classes. Majority of them were marginal farmers followed by small
farmers with agriculture and animal husbandry as primary and subsidiary occupations,
respectively. Majority of them were having experience in rearing Giriraja chicken. The
practices of supplementary feeding; vaccination and treatment; low cost housing/ night
shelter; and cleaning / disinfection of night shelter were well received and adopted by
respondents, while chick production and recycling and brooding of day old chicks were not
adopted. The overall adoption behavior of Giriraja chicken was medium with significant
(p<0.0001) difference in change in flock size. Considerable nutritional contribution of
Giriraja chicken has been reported by majority of respondents. On an average each
respondent was consuming 12g of chicken and 5.6 eggs per week. The distributional benefits
of income through rearing Giriraja chicken were wide and well recognized.
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The data on profile characteristics of farmers, socio-economical contribution and constraints
involved in rearing Giriraja chicken, collected from 100 respondents in Hassan district of
Karnataka was analyzed. Majority of the respondents were middle aged, women, literates,
nuclear families with average family size of 5.72 and belong to other backward classes. The
practices of supplementary feeding; vaccination and treatment; low cost housing/ night
shelter; and cleaning / disinfection of night shelter were well received and adopted by
respondents, while chick production and recycling and brooding of day old chicks were not
adopted. On an average each respondent was consuming 12g of chicken and 5.6 eggs per
week. The distributional benefits of income through rearing Giriraja chicken were wide and
well recognized. Non availability of Giriraja chicks at nearest place, unawareness about
proper brooding technique were the major constraints and training on Giriraja chicken
rearing, regular chick supply, provision of low cost feed supplements on subsidy and
extending mini-incubator facilities to the farmers at subsidy cost were the major suggestions
perceived by the respondents. The related implications for further diffusion of Giriraja
chicken into the social system were discussed.
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Maize (Zea mays L.) is one of the most emerging crops having wider adaptability for
Nicobar group of Island for various purposes. Historically maize is grown in tribal parts of
India as subsistence crop mostly under low input conditions and poor management. Coconut
is the predominant crop in Nicobar islands with fruit trees and vegetables mainly tuber crops
in homestead gardens. Backyard poultry and piggery are the main livelihood activities of
tribal farmers. The poultry population of these Islands is 175655 in 2010 mainly of native
Nicobari fowl which are free ranching. The food grains are not grown in the islands and net
dependency of islanders for food grains for human consumption depends on mainland. The
major feed for poultry is coconut and tuber crops. The lack of proper feed contributes to the
lesser productivity of poultry birds. The huge cost incurred for transportation of concentrated
feed from mainland to these islands is also a challenge. Historically maize is believed to be
introduced by mainlanders in these islands and the aboriginal Nicobari tribes cultivated it and
it is locally called Milah. But eventually the cultivation was stopped long back i.e. 50 -60
years. After establishment of ICAR-KVK, Nicobar, with the consent of tribal farmers, Tuhet
head, Village Council and Tribal Council, initiatives were taken to start cultivation of Maize
in Car Nicobar. The On Farm Trials and Frontline Demonstration were conducted at farmer’s
field by the KVK, Nicobar during 2011-12 to 2017-18. The results indicated successful
cultivation of maize with an average yield of 26.6 to 33.4 q ha-1 under low input management
during rabi season and the soil and climatic conditions were found suitable. The cobs were
harvested fresh and consumed rather than grain harvest. The grains were fed to poultry birds
with an increase in body weight of 2.5 kg in 6 months. The encouraging yield of maize and
demonstration of package and practice of maize cultivation by KVK has created interest
among the tribal farmers and many of them started maize cultivation in their individual home
garden as well as common tuhet gardens for domestic as well as poultry feed purpose. This
may lead to sustainable poultry production with improvement in productivity in the
prevailing backyard farming conditions.
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The present study was conducted to work out the economics of different experimental
rations in finding out the optimum level of phytase supplementation in Japanese quails’even
hundred Japanese quail chicks were randomly allotted to seven treatments with five
replicates. The birds in each treatment were assigned to each seven rations viz., T1Control
diet (0.5 % available P), T2 DORB based diet (0.2 % available P) with 0 level of phytase, T3
DORB based diet (0.2 % available P) with optimum level of phytase, T4 Rice bran based diet
(0.2 % available P) with 0 level of phytase, T5 Rice bran based diet (0.2 % available P) with
optimum level of phytase, T6 Wheat bran based diet (0.2 % available P) with 0 level of
phytase and T7 Wheat bran diet (0.2 % available P) with optimum level of phytase. In order
to assess the cost-benefit particulars of phytase enzyme supplementation in Japanese quails
diet, the cost of different rations used in the study was calculated based on the actual price of
feed ingredients prevailed at during February to march 2016. Cost of rations computed for
different treatments viz., T1, T2, T3, T4, T5, T6 and T7 were 29.30, 28.56, 28.61, 27.82, 27.88,
27.96 and 28.02 Rupees per kg brooder and 26.50, 25.56, 25.59, 24.95, 25.02, 25.15 and
25.21 Rupees per kg grower feed, respectively. Feed cost per bird was worked out to Rs.
21.34, 21.35, 20.14, 20.31, 19.77, 20.90 and 19.80 for the treatments viz., T1, T2, T3, T4, T5,
T6 and T7 respectively. This revealed that feed cost per bird was lower in T5 (Rs. 19.77) and
higher in T2 (Rs. 21.35). Additional profit per bird over control was higher (Rs. 1.57) in RB
based diet with optimum level phytase supplemented group (T5) and lower in (Rs. -0.01)
DORB based diet with 0 level phytase supplemented group (T2). Additional profit per kg
weight gain over control was higher (Rs. 9.74) in WB based diet with optimum level phytase
supplemented group (T7) and lower (Rs. -2.81) in DORB based diet with 0 level phytase
supplemented group (T2). Additional profit per bird and per kg weight gain over control was
higher in all DORB, RB, WB based diets having 0.2 % available P diets with optimum level
of phytase supplemented groups (T3, T5 and T7) compared to respective 0 level of phytase
supplemented (T2, T4 and T6) groups. It can be concluded based on an analysis of the cost of
different rations that the standard Japanese quail diets for both brooder and grower periods,
formulated as per specifications were costlier than low phosphorus diets with or without
phytase. Supplementation of phytase to low phosphorus diets enhanced the cost of rations.
Additional profit per bird and per kg weight gain compared to control was higher in all
DORB, RB, WB based diets having 0.2 % available P diets with optimum level of phytase
supplemented group (T3, T5 and T7) compared to respective 0 level phytase supplemented (T2,
T4 and T6).
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Global warming has adversely affected the food production systems by decreasing the
productivity of crops, changing marine diversity and increasing the morbidity and mortality
in livestock. The impact of such an unprecedented climate change will be particularly severe
on Andaman & Nicobar Islands which is vulnerably floating on Seismic Zone V. With the
occurrence of 384 earthquakes of magnitude 4.5 and above since 2010 the Islands is reeling
under constant threat of Tsunami. The bounty of monsoon always brings with it severe
cyclones causing heavy damage to the infrastructure, agriculture and livelihood of the people.
Its sensitivity to climate change is exemplified by the increase in the mean temperature by
0.02°C/year since 1951. With legal restrictions on land conversion, tourism and agriculture is
the mainstay of the Island economy. From the limited cultivable area of around 46,000 ha
which is only 6% of the total geographical area of 8,249 sq.km, the Island agriculture is hard
pressed to feed its residential population of around 4.00 lakhs and the equally burgeoning
tourists. Though the Islands receives an annual rainfall of more than 3100 mm spread over
more than 7 months in a year, lack of appropriate irrigation infrastructure prohibits second
crop after paddy and affects the productivity of plantation crops. In such a challenged
situation, livestock dominated by bovine, goat, pig, backyard poultry and freshwater fish
comes to the rescue of farmers and rural households at large with the technology
backstopping of ICAR-CIARI, Port Blair. The feasibility study conducted at North Andaman
has indicated that Pekin Duck under backyard can grow up to an average weight of 2.64 kg
with low level of mortality, when compared to desi i.e. 1.98 kg of weight with high mortality
rate. A unit size of 3 birds gave a net return of Rs.4,350 against the desi duck (Rs.1,140) thus
earning an additional income of Rs.3,210.Similarly, at South Andaman, improved Nicobari
Fowl was found to have high egg laying rate, when compared with the local fowl i.e. 160180 eggs on an average which is 100 numbers more than the local fowl.It also has high
disease tolerance, low mortality, when compared to the country fowl. Overall, it earned a net
return of Rs.13, 600 against the local breeds which earned a net return of Rs.6, 500 resulting
in an additional income of Rs.7, 100 from a unit size of 20 to 25 birds. Realizing its potential
in ensuring the livelihood and nutritional security of resource poor farmers, backyard poultry
has been incorporated in the climate resilient technologies of the Institute viz. Integrated
Farming System for non-tribal and homestead nutritious kitchen garden for the tribal farmers;
and propagated through technological demonstrations, exposure visits to successful
farms/ambassadors of technology, capacity building, Kisan Mela and various electronic and
print media with the support of KVKs, Development Departments, NABARD and Lead Bank
for the enlightenment of the farmers settled in far flung areas of the Islandsto overcome the
adverse impact of climate change on agriculture.
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Providing fruits and vegetables to the people inin far off Islands has been constraint to all the
stakeholders which are essential commodities for the islanders. In Lakshadweep, most of these
requirements are regularly transported from mainland India resulting in considerable loss in
transportation. Apart from coconut, the islanders were fully dependent on mainland supply chain
for their fruits and vegetable requirements as the cultivation of these are not their traditional
practice.In the rainy season, the timely arrivals of supplies from mainland through ships are also
affected resulting in non-availability of fruits and vegetables.Although production of fruits and
vegetable are undertaken in smaller areas in these islands, the level of production and sustenance
has been an issue for several reasons of which the use of organic inputs is one of the prime
factors. Screening of improved varieties from NARS and scaling up production has contributed to
the increased availability of fruits and vegetables. Intensified efforts taken up by Central
Plantation Crops Research Institute (CPCRI), Kasargod yielded fruits in identifying the most
suitable varieties of fruit crops viz., banana, papaya, sapota and vegetables crops viz., tomato,
brinjal, chilli, bhindi, amaranth, cabbage, cauliflower, cucurbits, moringa for island conditions of
Minicoy. Large scale production of vegetables and fruits has become the most important activity
of the thenICAR-CPCRI centre at Minicoy Island to cater the needs of island community in
meeting the food and nutritional security. The institute has successfully demonstrated organic
fruits and vegetable production at the centre with optimum utilization of available resources
through organic methods under coconut gardens and made available fruits and vegetables to the
islanders throughout the year.Demonstration trials conducted in Minicoy Island of Lakshadweep,
using locally available organic inputs such as poultry manure, coconut leaf vermicompost,
cowdung manure and introduced organic inputs such as neem cake and pongamia cake. Among
the banana varieties evaluated under organic cultivation, ‘Saba’ recorded higher bunch weight
ranged from 18kg to 23kg followed by ‘Udayam’ and ‘Robusta’ with average bunch weight of
16kg and 18kg respectively. The suckers of these varieties have been distributed to the islanders
for growing under coconut gardens. Papaya varieties viz., ArkaPrabhath and Arka Surya were
introduced and successfully grown under island conditions. Among the sapota varieties grown as
mixed crop in coconut gardens, PKM 2 performed better with higher fruit yield of over 35 kg per
tree per year with medium sized canopy making it suitable for mixed crop in coconut
gardens.Growing of improved varieties of Tomato, Brinjal, Chilli, Bhindi, Amaranth, Cabbage,
Cauliflower, Bitter gourd, Pumpkin, Cowpea and Moringa were successfully demonstrated with
poultry manure as the major organic input. Under the demonstration trials, the average head
weight of cabbage was recorded as 1.4 kg and the average flower weight of cauliflower was 0.9
kg. The average yield of chilli was over 1.5kg per plant.The successful cultivation of green
chillies, brinjal, cabbage and cauliflower at island conditions enhanced enthusiasm among the
islanders for adoption of vegetable cultivation in their premises. All the demonstration trials have
indicated that the available poultry manure could be an effective organic input for enhancing
production of fruits and vegetables under marginal conditions of Island ecosystem.
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Rural poultry production has got significant role in enhancing food and nutritional
security to the household and also provides economic benefits by selling the meat and eggs.
Backyard poultry production plays a vital role in rural economy, household food and
nutritional security in the north-eastern (NE) region of India. Almost every rural household
have at least 4-5 local (desi) birds reared for meat and/or eggs. One of the major limitations
encountered in poultry rearing is the morbidity and mortality associated with diseases. We
present here the commonly encountered diseases recorded in the Animal Health Division,
ICAR-RC for NEH Region, Umiam, Meghalaya for the last 10 years. The case investigation
from the field outbreaks, the post mortem examination and clinical samples (blood, tissues,
swabs, etc) collected were analyzed for bacterial, viral and parasitic diseases. The
morphology, growth and biochemical characteristics of the causal organisms were
determined for disease diagnosis as well as molecular detection of the presence of specific
genes of bacterial and or viral species. The most common viral disease is Newcastle disease
(ND) followed by pox disease. The outbreak of ND usually causes high mortality and wipe
out all the poultry in the villages while pox disease cause less mortality. Mareks disease
outbreaks have been recorded in some area by serotype I of MDV. Cases of seasonal
outbreaks of coccidiosis and aspergillosis have been observed where the deep litter housing
has been introduced due to poor housing management coupled with moisture in litter during
monsoon. Collibacillosis in broiler birds reared under deep litter system has been observed
with spiking of mortality towards the finisher stage. This may be due to practices of using
antimicrobials as growth promoters. Treatment does not yield much result and the E. coli
isolated from such cases generally have resistance to the antimicrobials commonly used.
Many have resistance genes to quinolones, sulphonamides and beta lactams etc. Cases of
nutrients deficiency symptoms have also been treated with supplements. Controlling the
outbreak of disease is a major challenge since the backyard poultry production system has
minimal investment in housing or feeding. Vaccination is not a common practice due to the
fact that though almost every household reared birds, the holding size is very less for the
farmers to invest in the vaccines generally marketed in large doses. Efforts to enhance the
health management practices by spreading awareness about timely vaccination, balanced
feeding and biosecurity for the prevention of infectious diseases are some of the important
points to sustain the production of poultry in a rural setup.
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Avian Neoplastic diseases are one of the important diseases of poultry industry. The main
diseases of this category are Marek’s disease, Avian Leukosis (AL) and Reticuloendotheliosis
(RE). All three diseases cause significant economic losses to poultry as they cause high
mortality and depressed performance. Out of all subgroups, A, B and J are considered most
common and significant infections worldwide. Reticuloendotheliosis virus (REV) is a group
of avian retrovirus that infect turkeys, ducks, quail and chicken. Both ALV and REV cause
immunosuppression and cause secondary infections which leads to increased mortality
amongst chicken. The diseases have been reported in last decades in many countries in
commercial layers and broilers. The incidence of the disease also leads to occurrence of other
avian diseases, but there are no reports of infection spreading to humans. Although, it is
necessary to control and eradicate the diseases from poultry as it causes morbidity and
mortality in infected flocks. Commercial layer birds infected with avian neoplastic diseases
were considered for the study. Total 462 serum samples from different farms of Telangana,
Andhra Pradesh, Karnataka, Tamil Nadu and Punjab states of India were collected. All the
birds were ageing between 25-30 weeks. There were no other infections present in the birds
at the time of blood collection. The samples were divided into groups according to states
from where samples were collected. All the serum samples were subjected to ELISA test
separately for ALV-J, ALV-A and B and REV with ELISA kits. ELISA is the best suitable
method for detection of antibodies against ALV and REV. Out of 462 serum samples, 7.1%
of the samples were found positive for ALV-J antibodies, while 2.6% samples were found
positive for ALV-A and B antibodies. Presence of antibodies against REV was found to be
2.4%. Overall, 12.1% samples were found positive for presence of ALV-J/ALV-A and
B/REV antibodies. The study revealed that as age of birds increased the percentage of
infection increased. State wise results showed that there was higher seroprevalence of
neoplastic diseases in Telangana (12.9%) compared to others. Punjab state was found to have
least presence of antibodies against neoplastic diseases (3.4%). Seroprevalence of ALV-J and
A and B was found highest in Telangana state (8.9% and 4% respectively), while Punjab state
was highest prevalent with REV (4.5%). Since there are no vaccine commercially available
for AL and RE; and no methods in industry established to control the infection available, it is
necessary to take biosecurity measures in the farms with proper vaccination and cleaning
protocols.
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Fowl cholera is a highly fatal contagious bacterial disease that incurs significant
economic loss in commercial as well as back-yard poultry. Vaccination is the most effective
way in controlling this disease. In this study, we evaluated the efficacy of iron inactivation
upon Pasteurella multocida A:1 isolate in combination with different adjuvants. Field isolate
of fowl cholera was grown in BHI broth with or without iron supplementation. SDS-PAGE
analysis of Pasteurella antigen grown with iron depleted and enriched medium showed
prominent expression of outer membrane peptides (OMPs) in iron enriched medium. Scaled
up culture with 5X 108 CFU/ml equivalent to 2.5 mg of antigen per dose was calculated and
used for preparation of experimental vaccines. Formalin inactivated and mixed with APS
adjuvant (FIA), formalin inactivated-Freund adjuvant (FIF), Iron inactivated and adjuvanted
with iron (III), Iron inactivated from iron supplemented media and adjuvanted with iron (ISII)
and commercial oil emulsion vaccine (CV) and control were used in the study. A total of 120
birds (n=20/group) of 2 weeks age were immunized with these vaccine and booster were
given at 3rd and 6th week with respective vaccine. Protective antibody titres were induced by
iron inactivated vaccine from 4th week of immunization and upon booster doses, it induced
significantly higher (P<0.05) antibody response. Specific antibody titres were assessed by
iELISA in the serum at weekly intervals. The birds were challenged (n=6 /group) with 5x10 4
CFU/ml by intranasal route. The iron inactivated experimental vaccine gave equivalent
protection as that of commercial vaccine upon challenge infection.
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A study was conducted to study the efficacy of whole outer membrane protein
adjuvanted with calcium phosphate nanoparticles (CAP-OMP) as vaccine candidate against
salmonellosis in chicken. The study was carried out in Kamrupa birds which are dual purpose
variety. The OMP was extracted from Salmonella Typhimurium (MTCC - 98) strain and
confirmed by SDS-PAGE. CAP-OMP vaccine was then synthesized by method that is based
on co-precipitation of calcium phosphate and OMP. The amount of protein entrapped in the
complex was determined and the formulation was used to immunise the chicks on 14th day of
life followed by booster dose after two weeks. The humoral immune response of the target
vaccine was compared with aluminium hydroxide adjuvanted OMP and unadjuvanted OMP
by indirect ELISA. Blood was collected from all the birds at 0 before vaccination and days 7,
14, 21, 28, 35 45 and 60 after booster vaccination. Some of the birds from each group were
challenged on 60th day with either S. Typhimurium or with S. Gallinarum. The humoral
response of the unchallenged birds was studied from 60th to 90th day. The CAP-OMP vaccine
was able to elicit significantly higher antibody titres compared to other two groups up to 60th
day post booster vaccination. However antibody titre level fell thereafter in all the groups.
Clinical symptoms were exhibited by the control group. The challenged birds were
slaughtered after one week and total CFU of either S. Typhimurium or S. Gallinarum per
gram of liver was determined. It was observed that none of the vaccines gave total protection
against challenge organisms but the Salmonella isolates recovered from the birds immunized
with target vaccine was significantly lower than that of control group. The other two
formulations viz; aluminium hydroxide –OMP vaccine and unadjuvanted OMP vaccine also
decreased the bacterial count in liver tissue. Serum enzymatic tests have revealed that the
calcium phosphate OMP vaccine does not have any detrimental effect in kidney or liver
function. From this study, it can be concluded that CAP-OMP (S.Typhimurium) vaccine can
be an effective vaccine candidate against salmonellosis.
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Organizing duckery for livelihood improvement in Coastal Indian states, using Pekin ducks,
popular for meat and eggs, in backyard on locally-available feed emerges as major challenge
for poultry scientists due to risk of mycotoxins, especially from high temperature and
atmospheric-humidity. An investigation was conducted to characterize some juvenile-growth
depression and high-morbidity in raising a large Pekin-population (N=3067), that was
inadvertently exposed to chronic-low-levels of naturally-arising dietary-Mycotoxins
(Aflatoxin-B1 often detected in 1.5-15ppb range), with no other infectious-causes
established) despite standard healthcare and diagnostics, across 15week's growing). Eight
consecutive hatches, raised during November-March 2017, were studied for their
concomitant-dip in Juvenile-growth; morbidity-spurt, characteristic of duck's-Mycotoxicosis,
revealed from Post-mortem/histo-path too. While live weight at 4&6 weeks ages were
heavily-compromised, affected-ducks grew slowly beyond 10weeks ages, exhibiting largeerratic variances. The 8week straight-run-live weight ranged from1657 to 1821grams across
hatches, with respective C.V in 8.0-15.8% range. Overall phenotypic-variances remained
high and erratic for 4&6 week's live weight, coinciding fluctuations in Aflatoxin from 5 to
12ppb levels. The morbidity was more pronounced in later-hatches (5th-8th) which were
coincidental to mixed-mycotoxin's detection (1.5-3.0 ppb ochratoxins detected, besides
~12ppb-Aflatoxin). Mortality was in range: 16-20% per week during 3rd-6th weeks age,
beyond which, weekly-mortality lied at 1.5-8.0% range, through both 1-4 weeks and 812weeks. Despite best counter-toxin measures; health supplementation, the flock experienced
≥50.0% mortality, which could likely be attributed to overall-immunity-breaks, beyond its
standard/uniform preventive-healthcare. It was concluded that: for successful Pekin duckraising in tropics, careful designing of anti-mycotoxic feeding-regimens were paramount for
preventing losses as witnessed in Coastal Indian conditions.
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A total number of 360, sex-separated, day-old, commercial broiler (Vencobb) chicks were
wing banded, weighed and randomly allotted into nine treatment groups with five replicates
of eight chicks each to study the effect of dietary supplementation of organic amino acid and
organic selenium on Intestinal histomorphology, pH and muscle profile of broilers reared in
open sided deep litter system for a period of six weeks. The treatment groups consisted of
basal diet T1 (control - Basal diet), T2 (Basal diet + 150 g organic amino acid / Tonne), T3
(Basal diet + 250 g organic amino acid / Tonne), T4 (Basal diet + 350 g organic amino acid /
Tonne), T5 (Basal diet+100 g organic selenium / Tonne), T6 (Basal diet + 200 g organic
selenium/Tonne), T7 (Basal diet+300 g organic selenium/Tonne),T8 (Basal diet + 150 g
organic amino acid/ Tonne + 100 g organic selenium / Tonne) and T9 (Basal diet + 250 g
organic amino acid / Tonne + 200 g organic selenium/Tonne). The experimental feed was
formulated according to the Vencobb standards and experimental design by supplementing
organic amino acid and organic selenium at different levels. At the end of the experiment
(42nd day), each five males and females, totally ten birds per treatment group were randomly
picked up and slaughtered. Intestinal tissue samples from the birds of various treatment
groups were collected for histomorphological examination. The muscle samples were
collected from each carcass and stored at -20ºC for estimation of extract release volume,
muscle cholesterol and selenium content. The histomorphology of intestinal villi length was
higher and showed more number of Goblet cells in all the treatment groups when compared
to control group. The results revealed that irrespective of levels of organic amino acid and
organic selenium added in the diet, organic selenium supplementation recorded significantly
(P < 0.05) lower intestinal pH (6.23 to 6.79) than the organic amino acid supplementation
(6.76 to 6.87) and control group (6.90). However, combination of both organic amino acid
and organic selenium fed groups recorded lower intestinal pH (6.14 and 6.39) than the other
groups. All the organic amino acid (21.38 to 24.50 ml) and organic selenium (22.63 to 24.75
ml) supplemented groups recorded significantly (P<0.05) higher extract release volume than
the control group. Statistical analysis of data on total muscle cholesterol content (mg %)
showed significant (P < 0.01) difference among the treatment groups and the T4 group
recorded lower muscle cholesterol whereas the muscle selenium content (µg/g of meat)
showed no significant difference among the treatment groups. Hence, it is concluded that
dietary supplementation of organic amino acid and organic selenium had decreased the
intestinal pH as well as muscle cholesterol and increased the extract release volume of
muscle.
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Poultry and poultry products are the major source for Salmonella infection worldwide. In
India, Salmonella are very commonly isolated from various poultry products like meat, eggs,
etc. Antibiotic resistance from food pathogen is a global concern which causes huge
economic losses. In this view, the present study was carried out to screen egg samples (250,
50 each of egg washings, shell membrane, albumin, yolk and egg tray swabs) for the
presence of Salmonella by standard conventional protocols and to detect the presence of
ESBL antibiotic resistance by phenotypic (Disc Placement method) and Genotypic methods
(PCR targeting 3 different ESBL resistance genes viz., CTX-M, SHV and TEM). The
prevalence of Salmonella was recorded as 11.6% (29/250) and sample wise prevalence rate
was 22% in egg washings (11/50), 20 % in egg tray swab (10/50), 8% in shell membrane and
albumen (4/50), respectively. None of the yolk samples were positive for Salmonella.
Phenotypic characterization to elucidate ESBL antibiotic resistance employing disc
placement method revealed that all the 29 Salmonella isolates showed multiple mechanisms
of resistance. PCR assay revealed that the prevalence of Salmonella ESBL antibiotic
resistance was 27.58% (8/29) for CTX-M, 58.61% (17/29) for SHV and 89.65% (26/29) for
TEM, respectively. ESBL antibiotic resistance in Salmonella isolates obtained from the
present study proves that antibiotic resistance Salmonella is circulating in the study area,
which may have the potential of transferring the antibiotic resistance gene to other enteric
food-borne pathogens. Hence, an appropriate intervention strategies at farm level, retail
outlets and household is of at most importance to ensure the food safety and to reduce the
economic losses in the form of disease and treatment failure.
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A study was conducted to evaluate the effect of ethno veterinary mixture to boost immunity
in native chicken. A total of 72 Aseel birds were selected at 10 weeks of age and housed in
deep litter system and were divided into two treatment groups with three replicates of 12
birds each. An Isonitrogenous and isocaloric experimental feed were fed to birds and reared
under standard managemental conditions. Ethno-veterinary mixture of pepper, garlic, onion,
fenugreek, cumin, turmeric was grinded. These mixtures was mixed with feed and fed for a
period of 8 weeks in alternate weeks. The parameters like body weight, body weight gain and
livability were recorded at18th week. Better results were obtained in terms of body weight and
body weight gain. Blood samples were collected by filter paper technique. Blood samples
were subjected to HI test. Ethno-veterinary mixture fed group recorded higher values of 1:
128 HI titres against Ranikhet disease than control group (1:4). From this study it concluded
that inclusion of ethno-veterinary mixture in native chicken will boost immunity.
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Fowl cholera (FC) is an acute septicemic deadly disease of various poultry species caused by
Pasteurella multocida. A sudden death of 25 birds of 110 days was reported in a flock size of
2500 native chicken farm with history of dullness, decreased feed consumption and sudden
death. The clinical signs viz., swelling of infra orbital sinuses, cyanosis of comb and wattle.
Post-mortem examination revealed lung congestion and necrotic foci in the liver. Swab
samples from conjuctival sinuses, oropharynx, oesophagus and trachea were collected from
clinically ill birds. Trachea, lungs, liver, spleen and heart blood swab were collected from
dead birds. All the samples were processed on blood agar, brain-heart infusion agar and
MacConkey agar. Smears were also prepared and stained with Leishman stain to demonstrate
the presence of bipolar bacterial organisms. Isolated colonies were subjected to Gram
staining. Upon Gram staining, the appearance of gram-negative coccobacilli bacteria was
noticed. Isolated colonies showed no growth on MacConkey agar. Bio-chemical test namely
catalase, oxidase and indole were positive for all of the isolates. Methyl red, Voges–
Proskauer, citrate, and urease tests were negative for the isolates. The bacterial culture was
subjected to antibiotic sensitivity Test. The organism was found to sensitive to Enrofloxacin,
Gentamicin Ciprofloxacin and Norfloxacin in the order of preference and was resistance to
Tetracycline and amoxyclav. Affected birds were treated with antibiotic and responded well.
The healths of the flock were improved.
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Mycoplasma gallisepticum (MG) is widely prevalent in nature and causes respiratory disease
in poultry. It causes poor production performance in poultry and resulting in high economic
losses to the farmers. A sudden death of 150 birds of 85 days old native chicken in two days
was reported in a flock size of 3500 native chicken farm with history of decreased feed
consumption, depression and open mouth breathing. On post-mortem findings, the condition
of the carcasses was poor with prominent keel bone. Lungs showed congestion and frothy
exudate. Air sacculities with beaded appearance. Specimen were collected from both live
ailing and dead birds. Swab samples from conjuctival sinuses, oropharynx, oesophagus,
cloaca, trachea and phallus were collected from clinically ill birds. Trachea, lungs, air sacs,
spleen, yellow flakes and heart blood swab were collected from dead birds and smears were
also prepared and stained with Giemsa stain to demonstrate the presence of bacterial
organisms. Mycoplasma growth with yellowish discoloration could be observed in PPLO
broth and fried egg colonies in PPLO agar. Mycoplasma organisms could be observed from
both the culture under stereo microscope. Confirmation was done by Growth inhibition test
and digitonin inhibition test and identified as Mycoplasma gallisepticum. The whole flock
was treated with tylosin tartrate and oxytetracycline LA based on the manufacturer’s
recommendation. Affected birds were responded to the treatment and health statuses of the
birds were improved.
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The wing rot or gangrenous dermatitis is a disease affecting fattening and growing birds,
characterized with necrotization of different skin areas with severe cellulitis of the
subcutaneous tissue. A death of 5 Japanese quail of 14 days old was reported in a flock size
of 300 Japanese quail with history of decreased feed consumption. On examination ruffled
feathers, dark red to blue green macerated skin in wings and the adjacent areas. Skin swabs
from affected Japanese quails and heart blood smear, liver and intestine were collected from
dead Japanese quails. All these samples were processed and isolated based on the staining
and colony morphology. The isolated bacteria were subjected to antibiotic sensitive test.
ABST showed sensitivity to Gentamicin, entrofloxacin and amoxyclav and resistant to
tetracycline, ciprofloxacin and norfloxacin. Gentamicin was given parentally for 3 days and
affected birds were responded to the treatment.
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Avian Mycoplasmosis is an important threat to poultry farming caused by several
pathogenic Mycoplasma organisms like Mycoplasma gallisepticum (MG) and M. synoviae
(MS) which are the most important as they are involved in causing respiratory diseases and
cause economic loss to poultry farmers. In the present study, Mycoplasma gallisepticum was
detected by molecular method from native chicken in Tamil Nadu state. The clinical signs
viz., swelling of one or both infra orbital sinuses, closure of one or both eyes, breathing
through partly opened beak, reduced feed intake, swelling of hock joint and the necropsy
finding includes yellow flakes in the abdomen, airsacculitis with beaded appearance, lung
congestion, frothy exudates in trachea and salpingitis were observed. Specimens were
collected from both live ailing and dead birds. Swab samples from conjuctival sinuses,
oropharynx, oesophagus, cloaca, trachea and phallus were collected from clinically ill birds.
Trachea, lungs, air sacs, spleen, yellow flakes and heart blood swab were collected from dead
birds and smears were also prepared and stained with Giemsa stain to demonstrate the
presence of bacterial organisms. Mycoplasma growth with yellowish discoloration was
observed in PPLO broth and fried egg colonies in PPLO agar. Further, all the samples were
subjected to species-specific Mycoplasma gallisepticum PCR and the PCR product amplified
at 185 bp was considered positive for Mycoplasma gallisepticum. In conclusion, Mycoplasma
gallisepticum was detected by molecular techniques from the specimens collected from a
spectrum of respiratory diseases in Native chicken and found that the PCR technique is a
rapid, sensitive and cheap method for early diagnosis of Mycoplasma gallisepticum which
can help farmers to avoid severe economic losses due to Mycoplasma gallisepticum infection.
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Fowl cholera (FC) is an acute septicemic deadly disease of various poultry species
caused by Pasteurella multocida, a gram-negative, non-motile, non-spore-forming, aerobic,
rod-shaped bacterium. Conventional diagnosis and phenotypic differentiation tools have long
been used to identify FC isolates, but these methods are time-consuming and laborious;
hence, in the present study we have employed molecular assays like polymerase chain
reaction (PCR) for accurate diagnosis of Fowl cholera. Swab samples from conjuctival
sinuses, oropharynx, oesophagus and trachea were collected from clinically ill birds. Trachea,
lungs, liver, spleen and heart blood swab were collected from dead birds. All the samples
were subjected to PCR targeting the kmt1 gene showed a band at 460 bp and capsular typing
results amplified at 1044 bp that all the isolates were of Fowl cholera type A. In conclusion,
Fowl cholera was detected by molecular techniques from the specimens collected from a
spectrum of respiratory diseases in Native chicken and found that the PCR is a rapid,
sensitive and cheap method for early diagnosis of Fowl cholera which can help farmers to
avoid severe economic losses due to Fowl cholera infection.
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A biological trial was carried out to investigate the bio efficacy of probiotic on growth
performance and gut health of broiler chickens challenged with C. perfringens induced
necrotic enteritis (NE). Five hundred day-old Cobb 400 broiler chicks were randomly
allocated into five treatment groups, each with 5 replicates of 20 birds viz., uninfected control
(T1), Challenged control (T2), Challenged group + probiotic at 500 g/tone of feed (T3),
Challenged + Bacitracin methylene disalicylate (BMD) at 500 g/tone of feed (T4) and an
Challenged group + Probiotic + BMD each at 500 g/tone of feed (T5). Necrotic enteritis was
induced in the broilers by oral inoculation of 30,000 sporulated Eimeria necatrix oocysts on
day 14 followed by Clostridium perfringens (MTCC No. 450, MTCC, Chandigarh)
inoculation 1.0 mL (108 cfu/mL) on day 19 to 21 in group T3, T4 and T5. The data on body
weight, gain, feed consumption, FCR, livability, microbial count in intestinal contents,
Immune response (Cytokine and TLR expression studies) and intestinal histomorphometry
were recorded and analyzed by using SPSS software. The infected group revealed
pathognomonic lesions of ballooning of the intestine, thickened mucosa and turkey towel
appearance on postmortem examination. The results indicated that the probiotic
supplementation to challenged group significantly (p<0.05) increased sixth week body weight
and weight gain on par with uninfected control group and least weight gain observed in
infected group. The feed intake was significantly (p<0.05) reduced in challenged group and
higher in uninfected control birds. Feed conversion ratio was significantly (p<0.05) improved
in probiotic+BMD supplemented group and worst in an infected group. It was observed that
probiotic either alone or in combination with BMD improved ileal villi length by 9.41% and
10.03% respectively when compared with infected group. Escherichia coli, Clostridium
perfringens and Salmonella sps counts (log CFU/g digesta) in duodenal contents were
significantly (p<0.01) reduced in probiotic (T3) and probiotic+BMD (T5) supplemented
groups compared with other groups. There was no significant difference on TLR-2 gene
expression observed between the groups on 0th day but on 7th, 14th, and 21st day TLR-2
expression was upregulated in challenged + Gallipro Tect group. Expression of IFNγ and IL8
were down regulated both in Challenged + Probiotic group and Challenged +BMD+
Probiotic treated group on days 7 and 14 when compared to the challenged group. From this
study, we can conclude that the supplementation of either probiotic or BMD at 500g/tone of
feed had positive effect on controlling the effect of Necrotic enteritis and improve growth
performance of commercial broilers.
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The present study was aimed to investigate the occurrence of Colibacillosis as per flock
strength in commercial Broiler chicken of Kashmir valley. The results revealed that
significantly (P<0.05) higher overall mortality of 6.13% was observed in smaller farms with
flock strengths of up to 1000 birds followed by 5.35% and 5.31% in Broiler farms with flock
strengths between 2001-3000 birds and 1001-2000 birds respectively, and significantly
(P<0.05) lower overall mortality of 3.06% and 2.70% was observed in Broiler farms with
flock strengths between 3001-4000 birds and above 4000 birds respectively. The higher
mortality of 56.14% due to Colibacillosis was observed in Broiler farms with flock strengths
between 1001- 2000 birds followed by 49.78% in Broiler farms with flock strengths of up to
1000 birds, 15.24% in Broiler farms with flock strengths between 2001-3000 birds, 7.39% in
Broiler farms with flock strengths between 3001-4000 birds and no mortality due to
Colibacillosis was observed in Broiler farms with flock strength of more than 4000 birds. In
conclusion, the mortality due to Colibacillosis was lower in larger broiler farms and higher in
smaller broiler farms.
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The present study was aimed to investigate the age and district wise occurrence of
Colibacillosis in commercial broiler chicken of Kashmir valley. The results revealed that the
overall mortality among broiler chicken was 4.82%, with the highest mortality of 1.48%
recorded from 15-21 days of age, followed by 1.28% from 8- 14 days, 1.15% from 0- 7
days, 0.68% from 22- 28 days and the least mortality of 0.21% was recorded in the age
group beyond 28 days of age. The mortality due to Colibacillosis was 34.50% and thus
constituted a significant component of overall mortality among broiler chicken. The highest
mortality of 40.46% due to Colibacillosis was observed from 15-21 days of age followed by
33.79% from 22-28 days of age, 32.36% from 8-14 days of age, 30.65% from 0-7 days of age
and 29.12% beyond 28 days of age. The higher overall mortality of 5.48% was observed in
district Pulwama followed by 5.36% in district Srinagar, 4.68% in district Budgam and
4.23% in district Ganderbal. Highest mortality of 56.18% due to Colibacillosis was observed
in district Srinagar followed by 48.08% in district Pulwama, 28.88% in district Ganderbal and
15.18% in district Budgam. It was thus concluded that the birds in the 3rd week of age were
most susceptible and mortality due to Colibacillosis was highest in district Srinagar and least
in district Budgam.

90

Salmonella Typhimurium (ΔppiA, ΔppiB, and ΔppiC ) mutants cannot
survive within the poultry macrophage and act as avirulent strains
Manoj Kumawat and Sushma Allahwat
Indian Institute of Science Education and Research Bhopal, Madhya Pradesh
SHUATS, Allahabad, Uttar Pradesh
PHB-17

Oral
Email: manojkbiochem@gmail.com
Abstract

Salmonella Typhimurium (ST) is a facultative intracellular pathogen capable of surviving
within phagocytic cells and colonise poultry. Phagocytic cells are an essential line of
protection towards infection. The capacity of a pathogen to survive or even replicate within
phagocytic cells is an effective technique of evading the protection mechanisms of the host.
A number of pathogens survive inside macrophages after phagocytosis, and this contributes
to their virulence. Salmonella is one of these pathogens. Here we report that 2 hrs after
Salmonella and Salmonella mutants (ΔppiA, ΔppiB, and ΔppiC) enters equally the poultry
monocytes derived macrophages (MDM) destroys these cells. Furthermore, we identified the
mutants were also sensitive to killing by macrophages in vitro. The differences between the
ST strain and the PPIase mutants were significantly low at 24 hrs of incubation. The viability
of ΔppiA, ΔppiB and ΔppiC were reducing more significantly (p < 0.001) when grown in the
stimulated macrophage; while under the non stimulated condition reduction is less significant
(p< 0.05). All of the ΔppiA, ΔppiB, and ΔppiC mutants are less virulent than the wild-type
ST strain in vivo, demonstrating that, Salmonella ppiA, ppiB, and ppiC genes are essential for
virulence.
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Mass spectrometry (MS) plays a fundamental role in the identifying primary structures of
proteins and their post-translational modifications. The study carried out to understand the
current MS approaches in protein characterization and a bottom-up method for protein
identification. We used chicken lysozyme as protein biomolecule and performed various
methods like direct MS and LC MS/MS. ESI mass spectra of lysozyme recorded in positive
ion polarity using ion trap and orbitrap. The spectrum has shown multiple protonated adducts
of lysozyme while the high resolution offered by orbitrap is clearly evident from the
observation of isotope peaks corresponding to [M+10H] 10+. The reduced-alkylated lysozyme
was subjected to proteolysis by trypsin digestion. The digest product was separated by
reverse phase chromatography (attached with mass spectrometric), then characterized by LCESI-MS/MS. In LC-ESI-MS full spectrum, the peaks at m/z 838.40 and 902.45 were
identified to be due to tryptic peptides resulting from reduced-alkylated lysozyme. The
sequences of these peptides were confirmed by bottom-up proteomic approach. The study
concluded that the chicken lysozyme is one of the good molecules to study protein Mass
Spectrometry.
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A report of salinomycin toxicity in male line Vanaraja breeder chicks is presented hereunder.
Male and female parent line of Vanaraja strain of chicken were reared separately in the
College Poultry Farm Complex, among which few male chicks of male line were started
developing lameness from 3rd week of age. Initially the chicks developed staggering gait
followed by lameness further developed as lateral recumbency, prostration and death. Postmortem of the dead birds revealed no specific lesions except linear hemorrhagic streaks in
mucosal surface throughout small intestine. Only male line chicks were affected and female
line Vanaraja breeder chicks were not affected. However, sexing error male chicks in female
line were also affected. Initially the feed was fortified with trace minerals, calcium,
phosphorus and vitamin supplements through feed and water, suspecting vitamin or mineral
deficiency, but without improvement. Feed was tested for Mycotoxin and was found negative
for the toxins. The dead birds were tested for Ranikhet disease by HA test, but was found
negative. Antibiotic treatment with ciprofloxacin did not improve the condition, but it mildly
aggravated the condition. It was even confused with coccidiosis, however, the microscopic
examination revealed absence of the oocysts. Review of feed manufacturing process in feed
mill located in the college revealed addition of Salinomycin as anticoccidials medicine. As a
trial, new feed without any anticoccidial was fed for 2 days to the chick, and the condition of
chicks was greatly improved within 3 days, thereafter the chicks were fed feed without
salinomycin for 3 weeks, after which salinomycin was replaced with DOT. The toxicity of
Salinomycin for male line Vanaraja breeder chicks was confirmed and successfully identified
in the farm.
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The constant evolution in resistome and changes in resistogram pattern in members of
Enterobacteriaceae family crossed alarming level. The circulation of antibiotic resistance
genes is a matter of concern in avian health and con-currently for human beings. So the
present study was designed to detect Extended Spectrum ß-lactamases (ESBL) producing
multi-resistant E. coli phenotypes in Kuttanad ducks from Goa. A total of 35 cloacal swab
samples were collected from healthy Kuttanad duck (n=30) and duck associated environment
(n=5) from well-organized duckery in Goa. Isolation, characterization and resistogram pattern
was carried out as per standard protocol with suitable modifications. Multiplex-PCR assay
was performed to detect ESBL gene such as ESBL (blaCTX-M, blaTEM, blaSHV) and virulence
(stx1, stx2, eaeA) genes. A total of 27 multi-resistant ESBL E. coli isolates were retrieved
from 35 samples of cloacal swabs (23/30) and associated environment (4/5) with total
prevalence 65.71%. The isolates represented 05 different phenotypes based on phenotypic
antibiogram. All isolates were susceptible to Carbapenem class of antibiotics. Multiplex-PCR
detected blaCTX-M (100%), blaSHV (7.40%) but blaTEM was absent in all the isolates.
Virulence genes were (stx1, stx2, eaeA) not detected in any of the isolates. Similarity of
resistogram pattern in isolates from duck cloacae and associated environment revealed
possible circulation of ESBL gene in between duck and associated environment. This study
showed evidence of emergence of ESBL producing E. coli which harbour blaCTX-Min
apparently healthy ducks and ultimately involving in food chain.
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Growth of any industry in livestock / poultry depends upon the survivability and
sustainability. Ostrich farming is one such industry, where the growth has been affected by
multifactor like availability of quality chicks, rearing, breeding, incubation, marketing, etc.
The popularity of ostrich rearing is not as per the industry norms. Apart from many other
causes, chick survivability (up to 12weeks) is one of the many constraints affecting the
growth of ostrich farming. The ostrich management system at our Institute (PGRIAS,
TANUVAS) involves a combination of intensive (0 – 12 weeks) and semi intensive system
(> 12 weeks). It has also been observed that most chick problems are management and / or
nutrition related. They require more detailed study to elucidate the origin of these problems.
In the current study, data on mortality in ostrich chicks from day 1 – 90 (three months) for the
past thirteen years (2005 – 2017) were analyzed. Out of the 430 chicks that hatched during
the study period, 151 chicks died with a total mortality percentage of 35.1% during the study
period. In this, death due to leg related problems was the highest at 28 (18.5%). All other
conditions like yolk retention (12%), omphalitis (16%), enteritis (15%), impaction (12.5%),
trauma (10.5%) and colibacillosis (15.5%) accounted for the rest 123 (81.5%). Out of the
total death of 28, 13 (46.5%), 9 (32.1%) and 6 (21.4%) were due to hock joint infections,
slipped tendon and rolled toe conditions respectively. Prevention of these conditions would
comprise earliest detections in the chick pace, trimming of toe nails, avoiding slippery floors
and providing passable nutrition as per the recommendations. Treatment would mostly
involve supplementation of additional minerals in the diet after the assessment of mineral
profile in the serum.
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Day old turkey poults were procured during summer 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); 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 and turkey grower ration there after till
12 weeks of age. During the experimental period the temperature ranged from 440c to 210C
with average maximum temperature being 39.570C and average minimum temperature being
25.740C. The THI ranged from 74.44 to 96.04. 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. No significant difference was found in different stocking density treatment in summer
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) in summer
was found to be significantly higher in high and low SD treatments than standard SD
treatment (p<0.01).

96

Evaluation of Efficacy of Herbal Eye Drop in Treating Conjunctivitis in
Poultry at Nicobar
Z. George, S. K. Singh, A. Kundu, Nagesh Ram, L.B. Singh, J. Sunder, T.
Sujatha, S. K. Pandey, N.C. Choudhuri and D. Bhattacharya
Krishi Vigyan Kendra, ICAR-Central Island Agricultural Research Institute, Nicobar,
Andaman and Nicobar Islands
PHB-24

Oral
Abstract

Email: vetsirohi@rediffmail.com

Conjunctivitis in poultry is a common problem in these Islands caused by different etiological
agents. If not treated it cause high morbidity and unilateral blindness among the affected
birds leading to economic loss to the poor farming community. The scenario is same in
Nicobar group of islands where-in Nicobarese rear poultry birds under backyard condition
and conjunctivitis is one of the common problems. This leads to lower marketability of the
birds. ICAR-CIARI, Port Blair has developed an herbal eye drop which has shown good
results and healing property when treated in poultry with conjunctivitis at Institute farm level.
It was much required to testing and evaluating efficacy of the eye drops at filed level.
Therefore, the ICAR-Krishi Vigyan Kendra- Nicobar formulated an On-Farm Trial on
“Evaluation of efficacy of herbal eye drop in treating conjunctivitis in poultry” at Car
Nicobar Island during the year 2017-18 with an objective to compare the eye drop with
available conventional eye drop in market and to assess safeness of the newly developed eye
drop in field conditions. For the experiment, four technical options (TO) considered viz.
farmer’s practice i.e. no treatment (TO0), herbal eye drop (TO1) 1 drop in each eyes for 10
days, Gentamycin eye drop (TO2) and Chloramphenicol eye drop (TO3) 1 drop in each eyes
for 10 days with five replications in each treatment was ensured. The results revealed that, the
use of herbal eye drop developed by ICAR-CIARI, Port Blair was safe in field condition and
there was no sign of irritations and other complications in the unaffected eyes in poultry.
Further, a mere 20% birds recovered without treatments but cent percent were cured by
providing above cited treatments. The average day of recovery was found to be 14 days in
untreated birds whereas it ranged from 8.6 days (TO3) to 9.2 days (TO1). The B: C ratio
derived from the study revealed 0.41 for TO0 and 1.94 in other treatments. From the study it
can be concluded that, the herbal eye drops worked at par with antibiotics and could be an
effective ethno veterinary medicine and best alternative in organic farming setup for
treatment of conjunctivitis in poultry.
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Newcastle disease (ND) is a highly fatal and contagious disease of poultry, caused by virulent
strains of Newcastle Disease virus which affect various species birds around the world.
Ducks are considered as the natural reservoir or carrier and less susceptible to ND than other
species, whereas the reports of ducks susceptibility against NDV were increased in the recent
years. In this study, ducks were infected with velogenic form of NDV to determine the
immune response of different breeds of ducks against NDV. A total 25 ducks of each breed
includes Arani, Khaki Campbell, Kuttanadu and White Pekin was used in the present study.
The ducks were infected with vNDV subcutaneously at the dose of 105 EID50on 15th day of
age. The antibodies against NDV were measured in the serum collected from birds on pre
infection day and 7th, 14th and 21st day of post infection by Haemagglutination inhibition test.
There was no maternal antibody observed through HI test in all duck breeds as the serum
collected on 10 days of age (Pre infection day). Significantly (P<0.01) higher HI titre
(expressed as log2) was observed in Arani (4.62 and 2.89) followed by White Pekin (4.39 and
2.43), Kuttanadu (4.39 and 1.73) and Khaki Campbell (2.20 and 1.39) during 7th and 21st day
of post challenge of virus and White Pekin (5.08) showed significantly (P<0.01) higher HI
titre on 14th day followed by Kuttanadu (3.93), Arani (3.81) and Khaki Campbell (3.47).
There was no significant difference between Arani, White Pekin and Kuttanadu on 7th day.
Arani had the highest HI titre on 7th and 21st day of post challenge whereas White Pekin had
the highest titre on 14th day of post challenge of vNDV. Khaki Campbell had the lowest HI
titre on 7th, 14th and 21st day of post challenge. Antibody response against vNDV was
significantly higher in Arani and White Pekin followed by Kuttanad and the least in Khaki
Campbell. This indicates that innate immunity of native breeds was better than exotic breeds.
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The main objectives of the poultry farmers are to identify the threats to poultry and how
disease agents might enter a poultry farm, to identify the costs of diseases and their
prevention, to identify the biosecurity risks present in a poultry farm and to define the three
principles of biosecurity such as segregation & traffic control, cleaning and disinfection in the
poultry farm. The main viral diseases in the poultry farm are Newcastle Disease, Gumboro,
Avian Influenza, Duck plague, bacterial diseases such as Fowl Cholera, Salmonella,
Mycoplasma, E. coli, Rimerella anatipestifer, fungal diseases such as Aspargilosis, Mould,
Mycotoxins and parasitic & protozoan diseases such as Coccidiosis, Intestinal Worms, lice &
mites are prevalent in the poultry farms. The diseases enter into the poultry farms through
sick birds or carcasses of infected birds, people through footwear & clothing, contaminated
feed bags egg flats litter material, contaminated vehicles & equipment, impure feed water air,
DOC infected in the hatchery or from breeders, wild birds, pests rodents flies and stray
animals. The severity of infection depends upon regional density, poor sanitation, limited
downtime, concurrent diseases, farm density, poor management, multi-age production and
other species on farm. The disease leads to Poultry mortalities, Low production performances
due to less egg (less hatchability), less meat, slow growth rate, poor FCR & poor product
quality. Financial losses to poultry farmers are due to mortalities (low performance) and
medication (decontamination). Zoonosis (Salmonella, HPAI) causes human infection and
death. The diseases can be prevented by implementing biosecurity, vaccination program and
medication or its combination. It is always remember that prevention is always cheaper than
cure. Control of diseases can be done with better housing with suitable equipment, proper
training and education about the poultry diseases and its control measures.
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Phytogenic compounds have good potential as an alternative to antibiotics in feed for food
animal production and the combination of different phytogenic compounds appears to be an
approach to improve the efficacy and safety of phytogenic compounds in the application. The
Nicobari tribe of Car Nicobar Island is endowed with rich medicinal plants which are used
various ailments. This invitro experiment was carried out to explore the therapeutic efficacy
of medicinal plants for veterinary use against poultry gut microbes. Four medicinal plants
viz., Kuyavu, Cham-rev (Euphoria longan Steud), To-ku-ro-tong (Tabernaemontana crispa
Roxb.) and to-ki-ti-nyu (Leea indica Merr.) were identified for their traditional usage in
combination to treat bloody diarrheoa. Methanolic extracts of these plants were prepared and
diluted with DMSO. The highest concentration of extracts was obtained from kuyavu
((130.85 mg/ml) followed by Leea indica Merr (100.45 mg/ml). Faecal swabs were collected
and inoculated in nutrient broth and incubated at 37°C overnight. The broth culture were
streaked on next day to Eosine Methylene Blue (EMB) plates and incubated at 37°C
overnight. E.coli isolates were identified based on colonial morphology on EMB and
biochemical tests as per standard method. Herbal extracts in different concentration were
used for antibacterial sensitivity against the isolates obtained from the culture.Antibiogram of
herbal extracts against isolates (10-7) were performed using conventional disc diffusion
method and zone of inhibition were recorded. The minimum inhibitory concentration of
antibacterial activity of respective methanol extract was 130 mg/ml, 68.05 mg/ml, 70.05
mg/ml and 100.45 mg/ml against E.Coli. The present findings showed that the methanolic
extract of leaves of these plants has antibacterial activity and could be explored for herbal
product preparations. Methanolic extracts of to-ki-ti-nyu (Leea indica Merr.) and Kuyavu
have proven to be promising plants in which to search for bioactive components that can be
developed into therapeutic drugs. This may help in the management of antibiotic resistant
bacterial isolates from poultry chicken threatening public health.
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The present study was aimed to determine the antimicrobial activity of Tukorotong
(Tabernaemontana) medicinal plant of Andaman & Nicobar Island used in folkloric medicine
by the inhabitants of Nicobar Islands, India. The methanol extract were prepared from the
leaves of Tukorotong (Tabernaemontana) later diluted with DMSO. Also aqueous extract
were prepared from the leaves of Tukorotong (Tabernaemontana) were assessed for
antibacterial activity against clinically isolated Poultry pathogenic bacteria. Poultry faecal
swab was collected and processed as per standard protocol to obtain E.Coli and Salmonella
isolates. Antibiotic sensitivity of methanolic and aqueous extracts was tested through disc
diffusion method having gentamicin as control. The aqueous extract recorded zone of
inhibition (10-7dilution) of 13 mm @ 70mg/ml. The results have given preliminary evidence
of Tukorotong (Tabernaemontana) for possessing antibacterial sensitivity and for further
indepth study for its exploration as an alternative to synthetic antibiotics.
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In recent years, slow growing chicken meat is becoming popular as consumers have become
more conscious of their health, environment and food choices. Therefore, in this study, slow
growing genotype (Indbro broilers) and commercial fast growing genotypes (Vencobb) of
similar weights were compared for meat quality, and sensory characteristics. Consumer
studies were also conducted using a ‘test of prerence’ with one hundred non-vegetarian
consumers. Results showed that the average dressing percentage, breast meat yield, meat
bone ratio, and muscle fiber diameter was significantly (P<0.05) higher in commercial fast
growing broilers. Cooking yield of drumstick and breast meat did not differ significantly
between two genotypes. Shear force values, protein content of thigh meat was significantly
(P<0.05) higher in slow growing broiler as compared to commercial broiler. Slow growing
boiler breast meat contain significantly (P<0.05) lower total fatty acid and saturated fatty acid
content. Further slow growing broiler breast meat had an optimum ratio of saturated fatty
acids to monounsaturated fatty acid (SFA: MUFA was 1:1). Consumer preference test
showed that a significant (P<0.05) percentage (67%) of consumers preferred the meat and
meat products prepared from Indbro slow growing broiler meat and only 32% consumers
preferred the meat and meat products prepared from commercial fast growing broiler meat.
Results of ‘paired comparison’ showed that semi-trained panelist could able to differentiate
the slow growing broiler meat from fast growing broiler meat. All sensory attributes of meat
and meat products from slow growing broilers received a higher ranking by panelists. But the
ranking difference was not statistically significant. Further a desirable flavour, dark colour
and firm texture of meat from of slow growing broiler birds was clearly noticed by majority
of sensory panelists. It was concluded that slow growing broiler genotypes have huge
potential in providing tasty and nutritious poultry meat to health and quality conscious
consumers.
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Kappaphycus alvarezii is the most important sea weed variety and it has been received
greatest interest for food use due to its inherent functional properties. Kappaphycus alvarezii
is used for processing of kappa carrageenan and it forms gel when it reacts with calcium or
potassium salts. Thus, the objective of this study was to evaluate effect of Kappaphycus
alvarezii incorporation on the quality of chicken meat sausages. A total four different chicken
meat sausages were processed for standardization of Kappaphycus alvarezii level in which it
was added @ of 0, 0.5, 0.75 and 1 % levels for the control, T1, T2 and T3, respectively. The
added Kappaphycus alvarezii for the treated samples were replaced with the lean meat. The
emulsions prepared were encased in cellulose casing and cooked by water cooking. All the
products were evaluated of various physicochemical and sensory quality parameters. Results
indicated that treated samples had higher (p<0.05) cooking yield, emulsion stability,
emulsion and product pH and WBSFV than control. Amongst the treatment groups, T3 had
greatest cooking yield and emulsion stability but they were differed non-significantly from
T2. Lovibond tintometer colour value indicated greater a- and b- values for T3 and control
samples but that were statistically non-significant. As expected, similar observations were
found for other colour co-ordinates. Antioxidant activity was also differed non-significantly
amongst the control and treated samples. With refers to sensory attributes, all sausage
products were rated very good to good and as compared to control treated products showed
greater sensory scores. Amongst the treated samples T2 exhibited significantly higher scores
for nearly all attributes (viz., appearance and colour, flavour, juiciness and overall
acceptability) except texture. It was concluded that addition of Kappaphycus alvarezii in
development of chicken meat sausages could help in improving most of the physic-chemical
parameters and sensory acceptability of finished products. Thus, it was recommended to use
upto 0.75% level of Kappaphycus alvarezii in development of chicken meat sausages for its
fullest utilization of beneficial effects.
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A study was conducted to evaluate the quality parameters of quail eggs fed with different
levels of azolla meal (AZM). A total 150 ten weeks old Japanese quails (Coturnix coturnix
japonica) were randomly divided into three groups with five replicates of 10 birds each.
Control group was fed with diet containing 0% AZM, while treatment diets were prepared by
complete replacement of diet with 3 and 6 percent AZM. The experiment was carried out for
a period of 6 weeks. Cost of the diets was Rs.27.00, 26.25 and 25.50 respectively, for control,
3 and 6% AZM groups. Ten eggs from each treatment were examined for quality on weekly
basis. Egg quality parameters like, egg weight, shape index, albumen index, HU (Haugh unit)
score, yolk index and yolk colour were found non-significant (P> 0.05) by incorporation of
AZM. From the findings of this study it can be concluded that AZM feeding upto 6% reduced
the feed cost without affecting performance and egg quality characteristics of laying Japanese
quails.
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Evaluation of external egg quality traits of Kadaknath chicken under deep litter system. The
study was designed to investigate external egg quality traits of Kadaknath eggs under deep
litter system maintained in the poultry unit of College of Veterinary Science & Animal
Husbandry, Anjora, Durg Chhattisgarh. The birds were reared under intensive farming
system using standard feeding (NRC, 1994) and management practices. A total of 46 hatches
were studied in one year laying period comprising of a total of 5855 eggs were used for
assaying external egg quality. Egg quality traits were measured following standard procedure
(Fayeye et al., 2005).External egg quality traits included in the study were egg weight, egg
length, egg width, shape index and egg shell colour. The average egg weight of Kadaknath
eggs for early, mid and late stage were 41.36±0.13, 42.39±0.09 and 44.16±0.11 g,
respectively. The egg weight gradually increased with stage of laying and it was significantly
(P<0.05) affected by the stage of laying. The average egg length for early, mid and late stage
was 5.20±0.03, 5.29±0.02 and 5.45±0.21 cm, respectively. The average egg width for early,
mid and late stage was 4.11±0.22, 4.12±0.01 and 4.26±0.24 cm, respectively. The average
shape indexes for early, mid and late stage were 78.07±2.57, 79.62±4.44 and 82.34±4.98,
respectively. The shape index, egg length and width gradually increased with stage of laying,
but it was not significantly (P>0.05) affected by the stage of laying. The overall frequencies
(%) of different egg colours in terms of dark brown, light brown, pink and white colours were
observed as 17.22, 44.14, 35.67 and 13.58%, respectively. Thus, it may be concluded that
average egg weight (g), egg length (cm), egg width (cm), shape index of Kadaknath chicken
eggs were recorded as 42.63, 5.31, 4.16 and 80.01 respectively. The most common egg
colours of Kadaknath chicken eggs were ranged between light brown to dark brown.
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Evaluation of internal egg quality traits of Kadaknath chicken under deep litter rearing
system. The study was designed to investigate internal egg quality traits of Kadaknath eggs
under deep litter rearing system maintained in the poultry unit of College of Veterinary
Science & Animal Husbandry, Anjora, Durg Chhattisgarh, reared under intensive farming
system using standard feeding (NRC, 1994) and management practices. A total of 46 hatches
were studied in one year laying period comprising of a total of 5855 eggs were used for
assaying external egg quality. Egg quality traits were measured following standard procedure
for albumen index, yolk index, haugh unit etc. The average egg albumen weight (g) of
Kadaknath eggs for early, mid and late stage were 22.22±1.14, 22.92±0.35 and 23.58±0.30,
respectively. The egg albumen weight gradually increased with stage of laying, but difference
due to stage of laying was not significant. The average egg yolk weight (g) for early, mid and
late stage was 15.46±1.09, 16.43±0.15 and 16.73±0.19, respectively. The average albumen
height (mm) for early, mid and late stage was 7.23±0.08, 6.79±0.18 and 6.74±0.08,
respectively. The average yolk height (mm) for early, mid and late stage was 17.46±0.16,
18.61±0.12 and 17.98±0.14, respectively. The average albumen index for early, mid and late
stage was 10.65±0.13, 9.52±0.22 and 9.10±0.12, respectively. The percent of yolk, albumen
index, albumen and yolk height gradually decreased with stage of laying and differences due
to stage of laying were significant (P<0.05). The average yolk index for early, mid and late
stage was 44.32±0.52, 45.52±0.54 and 46.65±0.5, respectively. The average haugh unit score
for early, mid and late stage was 89.90±0.45, 86.29±0.73 and 85.95±0.50, respectively. The
percent egg shell weight for early, mid and late stage was 11.62±0.12, 12.12±0.11 and
12.26±0.07, respectively. The egg shell thickness (mm) for early, mid and late stage was
0.40±0.002, 0.41±0.001 and 0.44±0.04, respectively. However, yolk index, haugh unit score,
egg shell weight (%) and egg shell thickness (mm) gradually increased with stage of laying
and differences due to stage of laying were significant (P<0.05). Thus, it may be concluded
that overall internal egg quality traits viz. egg albumen weight (g) , egg yolk weight (g),
albumen height (mm), yolk height (mm), yolk weight (g), albumen index, yolk index, haugh
unit score, egg shell weight (%) and shell thickness (mm) of Kadaknath eggs were reported
23.26, 15.86, 6.92, 15.86, 9.75, 45.48, 82.71, 12.00 and 0.42, respectively. Significant effect
of stage of laying was found on all internal egg quality traits except on albumen weight.
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This study wascarried out to know the comparative efficacy of vitamin E and selenium
supplements in antioxidant system, reducing lipid peroxidation their action in increasing the
shelf life of eggs stored at different temperatures and to study the quality of eggs. Two
hundred and fifty (250) White leg horn layer birds aged 55-65 weeks were randomly divided
into five groups (n=10x5x5), control (T1) and four treatments (T2, T3, T4, T5). A layer diet was
fed (as per BIS, 1992) to five groups. Control group (T1) was offered basal layer ration, (T2)
ration supplemented with AV/VSP/15 (M/s Ayurvet Ltd.) @200-250 g/ton of feed. (T3) ration
supplemented with NeoSel-E (Vet line) @ 150-250 g/ton of feed, (T4) Natsel-BE (Natural
Remedies), 100 g/ton of feed and (T5) E-CARE Se (Provimi, Vetcare) 150-250 g/ton of feed.
The diets and potable clean, fresh tap water were provided ad libitum throughout the trial
period. Significantly better egg weights 62gms (55-60wks) and 63.1 gms (61-65wks) were
found in group (T2 ) supplemented with AV/VSP/15.A better albumin weight and yolk
weight were found in group T2 . A higher albumin index, shape index, shell thickness, shell
weights were found in T2 followed by T4, T5, and T3. The albumin: yolk ratio was higher in
T2 group (2.61) compared to other treatments and control group. The α-tocopherol content of
egg yolk and albumin were 440.80ppm (T2), followed by T4 (438.7), T5 (437.1), T3 (432.81)
and T1 (84.40). The selenium content of egg yolk and albumin were higher in group (T2)
ration supplemented with AV/VSP/15. The egg quality was maintained in the vitamin E and
selenium treated groups on storage at room temperatures and it was better in AV/VSP/15
supplemented group. The primary oxidative product MDA was found to be low in
AV/VSP/15 supplemented group. Hence it is concluded that supplementation of herbal
vitamin E and selenium in the layer diets could enhance the egg quality and their quantity in
eggs and thus increase the storage quality.
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Several epidemiological studies strongly revealed that dietary intake of cereal fibers is
protective against many diseases; however, lacks research study on the effect of nonconventional dietary fibres (NCDF) and vita E on health. We evaluated effect of NCDF (Oat
and apple peel paste) and vita E on body weight gain, obesity, serum lipid profiles,
antioxidant enzyme activity, hepatic and renal functions, glucose metabolism and protein
turnover through a systematic and well controlled mice model study. A total thirty six adult
male Swiss albino mice were housed in 3 groups. They were provided three different samples
viz., (1) cereal based diet (vegetarian diet, BD), (2) control finger chip with 40 % BD
(without any functional ingredients, CFCBD) and, (3) functional finger chips with 40 % BD
(FFCBD) for 90 days. All parameters were determined at each month while adipose tissue
accumulation was determined at the end of the experiment. Results indicated that feeding of
CFCBD and FFCBD reduced body weight gain, but adipose tissue deposition was little
affected. Lowest serum total cholesterol (TC) was exhibited by BD fed group. The activity of
hepatic and renal enzymes as well as antioxidant enzymes indicated protective effects against
indices of chronic diseases by the functional compounds. Greater serum total protein and
better control on glucose level were exhibited by FFCBD group and all vital organs were
normal. Use of non-conventional dietary fibers and vita E supplementation could ameliorate
body weight gain and have some protective effect on oxidative stress related chronic diseases.
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Broiler chicken has become the cheapest source of animal protein in many parts of the
globe. For every bird slaughtered, 30% of its body weight is waste. As on now, these wastes
including feathers are disposed in uninhabited areas and in water bodies leading to ground
and surface water pollution and health hazards. The total broiler slaughter waste available in
India is estimated at 2.4 Lakh tonnes per annum. These wastes can be bio-securely converted
into organic fertilizer and Rendered Chicken Oil (RCO) by the process of dry rendering. The
RCO can be effectively converted into bio-diesel. For this, a pilot bio-diesel plant was
established at the School of Bio-energy and Farm Waste Management, Pookode. A two step
process to convert Rendered Chicken Oil to good quality Biodiesel was invented. The 1 st step
was to convert FFA to bio-diesel by acid catalysed esterification of FFA using Sulphuric acid
as catalysed. 2nd step was to convert the pre-treated oil into biodiesel by transesterification
using Calcium oxide as catalysed. The average yield of pure bio-diesel was 84.65% of RCO.
This bio-diesel was tested at the quality control lab of B.P.C.L, Kochi refinery. As per their
report, it had, kinematic viscosity of 4.8 cSt, flash point 140 °C, total sulphur 9 mg/kg,
carbon residue 0.01% by mass and copper corrosion No.1. All the quality parameters were as
per BIS specification for bio-diesel (IS-15607). Chicken oil biodiesel (B100) had a high
cetane number of 72 compared to 54.4 of commercial diesel (B00). Engine testing using 20%
blend of bio-diesel with diesel (B20) revealed that the total fuel consumption and brake
specific fuel consumption were low, while mechanical efficiency and brake thermal
efficiency was high. The RCO biodiesel lead to less engine wear and better fuel economy.
This bio-diesel could substantially reduce the engine emissions as proved by significantly
lower smoke levels (47.14%) compared to that of diesel in a CRDI engine, thus mitigating
climatic changes.
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A study was conducted to assess the egg quality parameters among commercial layers (BV300), developed variety for backyard rearing (Rajasri) and desi chicken (local) of the age
group from 30-33 weeks. A dozen of fresh eggs of each type of bird were collected; egg
weights, egg width and length were recorded. The collected eggs were broke open and
albumin height, mean diameter, yolk height, yolk diameter, yolk colour were recorded. Shell
weights were taken after drying the samples at hot air oven for overnight at 100ºF. Basing on
the observations external quality parameters like shape index, and internal quality parameters
like albumen index, yolk index, haugh unit, shell thickness, shell weight per unit surface area
were calculated. Significantly higher egg weights, and shell thickness was observed in eggs
of commercial layers. Whereas albumen index, yolk index and haugh unit score were
significantly higher in Rajasri eggs. Shape index is not influenced by the type of the bird.
Basing on this study it can be concluded that Rajasri eggs are wealthy in internal quality
whereas, commercial eggs have long storage life.
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The present study was carried out for optimization of the formulation for processing of the
functional turkey meat kabab. The product was prepared by using Kappaphycus alvarezii and
Iota blend (KIB), oregano, rosemary, vitamin E and clove oil. The trials were carried out in
three different treatments and one control. In control no additive was included. T1 was
prepared by adding KIB, rosemary, vitamin E and clove oil @ 0.5,0.1,0.5 and 0.1% levels;
T2 prepared by adding KIB, oregano, rosemary and vitamin E @ 0.5, 0.05, 0.1 and0.5%
levels; and T3 prepared by KIB, oregano, rosemary, vitamin E and clove oil @ 0.5 0.05, 0.1,
0.5 and0.1% levels, respectively. The products were evaluated for emulsion pH and cooking
yield in fresh sample while changes in pH, moisture content, TBARS, FFA contents were
evaluated at 4o C for 7 days. The results showed that the T3 sample had better sensory quality
and higher cooking yield as compared to other samples. The TBARS and FFA values of T3
were significantly lower than control and there was numerical difference amongst the treated
samples. Sensory evaluation revealed the T3 product having good texture, flavour and taste.
On basis of above results it was concluded that the kabab containing KIB, oregano, rosemary,
vitamin E and clove oil @ 0.5 0.05, 0.1, 0.5 and0.1% were optimum and can be well accepted
by the sensory panel members.
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Two hundred and twenty-five, day old unsexed broiler chicks were used on a completely
randomized design in 5 treatments with 3 replicates, each consisting of 15 broilers. The
treatments included the control group (T1) (basal diet) and four groups with basal diet mixed
with Shatavari powder @ 0.5% (T2), @ 1% (T3), 1.5% (T4) and @ 2 %( T5) in feed,
respectively. At the end of the experiment 9 birds per treatment (three from each replicate)
were randomly selected. The birds were kept off feed for 12 hours prior to their sacrifice, but
water was given ad libitum. Weight of the birds, before and after fasting, was recorded.
Carcass yield of broilers did not differ significantly among various treatment groups. The
mean value for dressing percentage varied from 77.07% (T2) to 78.04% (T3), drawn
percentage varied from 58.11% (T2) to 58.84% (T4), eviscerated percentage varied from
62.92% (T2) to 64.20% (T4) and giblet percentage varied from 4.81% (T2) to 5.49% (T5) and
was comparable among the different treatment groups. The meat bone ratios also had nonsignificant differences among different treatments, ranged from 3.31 (T5) to 3.38 (T3).In thigh
portion moisture, protein, fat and ash values were non-significantly different, ranging from
72.42 (T3) to 72.66 (T5), 19.34 (T4) to 19.51 (T3), 6.24 (T1 and T5) to 6.29 (T3) and 1.23 (T2
and T3) to 1.25 (T5), respectively. Similarly, in breast portion moisture, protein, fat and ash
values were non-significantly different, ranging from 74.80 (T3) to 75.23 (T4), 20.01 (T5) to
20.60 (T3), 2.46 (T1) to 2.58 (T3) and 1.47 (T3) to 1.82 (T4), respectively.
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Lipid oxidation is known as an oxygen-dependent, oxidative-deterioration of saturated and
unsaturated fatty acids. Generally lipid oxidation of meat causes production of rancid and
warm over flavour. Antioxidant like Turmeric powder is added to different meat products to
prevent lipid oxidation, retard development of off-flavours, and improve colour stability. In
the experiment, application of Turmeric powder take place on raw chicken meat at a level of
2 % to prevent lipid oxidation. TBARS value of control and treated sample were recorded
and compared for 10 days as per extraction method given by Witte et al., (1970). The
TBARS value of treated samples were less than control and it also help to prevent rancidity in
meat samples. In the control sample, the TBARS value reached more than value of one where
as in treated sample; it remained lower than one which indicates lower lipid per oxidation
reaction in treatment. The results demonstrated that Turmeric powder was effective in
preventing lipid oxidation in raw meat. It works as bio preservative hence prevents human
health from hazardous effect of artificial chemical preservatives.
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One of the possible alternatives to replace AGPs in poultry production is phytogenic feed
additives or phytobiotics which has remained ignored to be used in animal and poultry diets
since long time. Among, hemp and dill seeds were opined to be economically viable and
easily available option for inclusion in poultry diets. Therefore, the ultimate aim of this study
is to investigate the individual and synergistic effects ofhemp (Cannabis Sativa L.) and dill
(Anethum Graveolens) seeds on meat quality of broilers fed diets alone or in combination visa-vis antibiotic growth promoters after six months of storage. We have employed a
completely randomized design wherein straight run day old commercial strain CARIBRO
VISHAL broiler chicks (N=352) were randomly assorted into 11 treatments each comprising
of 4 replicates consisting of 8 birds each. All the treatments were fed with iso-nitrogenous
and iso-caloric diets adlibitum. The different treatments followed during experimental period
with various combinations of Hemp (H) seeds, Dill (D) seeds are T1(0%H; 0%D),
T2(0.1%H;0%D), T3(0.1%H;0.1%D), T4(0.1%H; 0.3%D), T5(0.2%H; 0%D), T6(0.2%
H;0.1%D), T7 (0.2%H; 0.3%D), T8 (0.3%H; 0%D), T9 (0.3%H; 0.1%D), T10(0.3%H;0.3%D)
T11(0%H; 0%D;0.025%AGP). Antioxidative status was estimated using on DPPH and ABTS,
while lipid peroxidation was measured via estimation of TBARS value. Experimental data
was analysed with SPSS (version 16.0) by two way ANOVA 2×2 factorial design. Generated
results indicated a significantly (P<0.01) higher percent (38.12) inhibition of ABTS in T7
followed by T10 (35.79%) andT6 (34.17%) groups. Similarly, T3 (99.10%), T4 (99.09%), T7
(99.00%) and T8 (98.38%) were witnessed to have higher (P<0.01) DPPH activity. Lipid
peroxidation as measured in terms of Malondialdehyde (MDA) concentration was found to be
lower in T7 (0.250 mg/kg) although, no significant variation observed among the herbal
treated groups. Birds supplemented with AGPs reported to have significantly higher (P<0.01)
lipid peroxidation as indicated by higher MDA levels (0.532 mg/kg). In conclusion,
supplementation of higher concentration of dill (0.3%) and hemp (0.2%) seeds improves the
carcass quality of broiler chickens in terms of anti-oxidant activity and may replace AGP’s.
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The objectives of the present investigation were to study the effect of supplementation of
Chromium picolinate and Chromium chloride in the ration of broilers and to assess the
impact of supplementation of Chromium as feed supplement on carcass characteristics and
organometry of broilers, for this purpose a feeding trial of six weeks followed by metabolism
trial was conducted, using 150 one-day old broiler chicks randomly distributed in completely
randomized block design. The experimental starter and finisher rations contained 21.79 and
19.22% C.P., respectively. These broiler chicks was grouped into 5 treatment groups of 30
each as control group fed on unsupplemented diet and T1 and T2 treatment groups
supplemented with 200ppb feed and 400ppb feed level of Chromium picolinate in the
experimental broiler starter and finisher ration, respectively. Similarly T3 and T4 treatment
groups were supplemented with 200ppb feed and 400ppb feed level of Chromium chloride in
the experimental broiler starter and finisher ration, respectively. Further these treatment
groups were divided in two replicates namely R1 and R2. Each replicate have 15 birds. The
carcass characteristics and organometry for heart, liver, gizzard, and giblet were recorded for
all five treatment groups. Non significant effect of dietary treatments on carcass traits and
organometry was observed. The findings of present study in respect to carcass characteristics
of broilers and organometry of various organs indicated that incorporation of Chromium
picolinate and Chromium chloride at different levels could not be effectively used in the
ration of broiler chicks to improve carcass traits. The optimum levels adjudged from present
study are 400ppb feed of chromium picolinate.
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A study was conducted to compare the carcass and sensory characteristics of meat from
Kuttanad (indigenous) ducks (KxK), White Pekin ducks (PxP) and their reciprocal crosses
(PxK and KxP) reared for meat purpose from day-old to 12 weeks of age. A total of 192
ducklings in four treatment groups with four replicates having 12 birds each, were reared on
slat floor and the birds were fed with standard broiler starter ration. At the end of 12 weeks of
age, eight birds from each treatment group were randomly selected and slaughtered to study
the carcass and sensory characteristics of meat. The parameters studied were dressing
percentage of meat, colour, odour and overall acceptability score in fresh meat and shear
force, tenderness, juiciness, flavour and overall acceptability in cooked meat. The data were
subjected to statistical analysis using SPSS version 24. The dressing per cent of ducks in
KxK, PxP, PxK and KxP groups at 12 weeks of age were 65.52 ± 0.61, 63.85 ± 0.50, 65.72 ±
0.62 and 64.39±0.64 respectively. The Warner Bratzler shear force values of meat ranged
from 37.40 to 45.14 N among the four treatment groups. Sensory panel evaluation of meat
samples was done using an eight point hedonic scale and the mean colour score of fresh meat
was ranging from 6.82 to 7.0 and the mean odour score was ranging from 6.875 to 7.125.
Highest mean overall acceptability score (7.17 ± 0.11) of fresh meat was noted in PxP group,
lowest (7.0) in KxK group and intermediate in crossbred groups. The sensory attributes of
cooked meat of ducks were also evaluated and PxK group showed higher mean flavour score
(7.225 ± 0.13) when compared to other groups. Highest mean juiciness score (7.025 ± 0.02)
was also obtained for PxK ducks. Highest mean score for tenderness (7.175 ± 0.11) was
observed for pekin ducks, lowest (6.55 ± 0.24) for KxP group and intermediate values for
KxK and PxK ducks. Mean overall acceptability score was higher (7.275 ± 0.16) for PxK
duck meat when compared to other treatment groups. However, statistical analysis of the data
on all the parameters studied did not show any significant difference between groups
indicating similarity in carcass and sensory attributes of meat from all the four genetic groups
evaluated.
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The egg spiral roll fortified with natural preservatives having functional properties were evaluated for
storage stability study (physic-chemical and microbiological) under room temperature (27±1C).The
total plate count did not differ among control and treatment groups. Total coliform count, E. coli
count, Salmonella spp. Count, and mould count (Y&M), Staphylococcus spp. count were also not
detected in any of the product during storage. While taking consideration of cost of raw materials,
depreciation cost on equipments/ machineries, labour cost, electricity cost, cost of packaging, water
charges, building rent) and miscellaneous charges, production cost of egg spiral roll in 200 g packets
was found to be Rs. 62/-. Chicken eggs have attracted human population of all ages due to its
complete food nature and ease of availability and affordability (Yashoda et al., 2007). The most
limiting factor in its use has been rapid deterioration in quality because of pathogenic flora and
fragility in fluctuation in temperature. Hence, development of a shelf stable snack food like egg spiral
roll with good economics of production will make it a viable enterprise. In addition, incorporation of
natural preservatives as functional ingredients will be beneficial for health and extending shelf life.
Hence, the present study was aimed at evaluating the storage quality of egg spiral roll at room
temperature and determining the economics of its production. The egg spiral roll was prepared in
laboratory using egg and refined wheat flour (in the ratio of 70:30) as outer covering and egg with
potato mix (70% of egg and potato mix (90:10) constituted the filler material and finally given a shape
of spiral roll. Then roll was subjected to steam cooking for the 20 min followed by microwave drying
for 2.5 min for 6 slices of roll. Among functional ingredients, combination of 300 mg/kg of alpha
tocopherol acetate, 0.025% oregano, 0.125% rosemary and 0.005% clove essential oil was
incorporated. For storage shelf life study, microbiological analysis was conducted where Standard
plate count, total coliforms count, Staphylococcus species count, Salmonella spp. count and yeast and
mould counts (Y&M) in the samples were enumerated as per the methods described by APHA, 2001.
Duplicate plates were prepared and the counts were expressed as log colony forming units (cfu) per
gram. TBARS, PV, FFA and pH value and sensory tests of all the stored products were determined at
7 days interval from 0 day to 42nd day of storage at room temperature (27±1C). Economics of egg
spiral rolls was calculated considering various factors like cost of raw materials, depreciation cost on
equipments/ machineries, labour cost, electricity cost, cost of packaging, water charges, building
(rent) and miscellaneous charges. During the storage stability study of functional egg based spiral roll
incorporated with combination of preservatives revealed that pH of egg spiral roll reduced during
storage of 42 days. There were no significant difference between pH of control and treatment. TBARS
value, free fatty acid content and peroxide value increased during storage. It was observed that
TBARS value, free fatty acid content and peroxide value of treatment product were similar or lower
than control group. Sensory scores did not change significantly during storage and they were within
acceptable limits. Sensory scores of treatment product were always better or similar to the control
product. Total plate count of the egg spiral roll was studied during storage of 42 days at an interval of
7 days. Total plate count for control and treatment product did not differ significantly during storage
period and also there was no significant difference between control and treatment product. The total
coliform count, E.coli count, Salmonella spp. Count, and mould count (Y&M), Staphylococcus spp.
count were not detected in any of the product during storage (Deepti et al, 2011). Considering all
factors (cost of raw materials, depreciation cost on equipments/ machineries, labour cost, electricity
cost, cost of packaging, water charges, building rent) and miscellaneous charges, production cost of
egg spiral roll in 200 g packets is Rs. 62/-. The shelf stable and functional egg spiral rolls can be
stored upto 42 days at room temperature (27±20C) and cost of functional egg spiral roll is 62 Rs per
200 gm packet.
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The study was conducted to formulate shelf stable functional chicken egg spiral roll. The product
was prepared by an outer covering (egg and refined wheat flour) and filler material (egg and
potato mix.) incorporated with natural preservatives like combination of 300 mg/kg of alpha
tocopherol acetate, 0.025% oregano, 0.125% rosemary and 0.005% clove essential oil and given a
shape of a roll, cut into pieces. The processing condition included steam cooking followed by
microwave cooking. The product was fortified with oregano, vitamin E and clove oil as
functional materials. The product had a very good physico-chemical and sensory characteristics.
Avian eggs, commonly available and low in cost or more affordable, represent a “complete food”
required for well being and are recognized by consumers as versatile and wholesome with a
balance of essential nutrients to sustain both life and growth. A functional snack food with low fat
content, compared with majority of existing snack food would definitely provide newer taste with
all nutritional benefits is to be proved in new dimension in consumer’s choice. Egg and egg
products are rich in nutrient content that provides suitable environments for the proliferation of
egg spoilage organism and common food borne pathogen; therefore, preservation technologies
are applied in order to maintain safety and quality of product. The need of the hour is to develop a
self-stable functional egg product which will have better storage life and be largely used by
children, youth, women (Yashoda et al., 2007). The present study was aimed at developing a
functional egg based product i.e. spiral roll and evaluating its storage quality at room temperature.
The formulation and processing conditions for functional chicken egg spiral roll were standardized
through several preliminary trials to optimize the ingredients, procedure cooking. Egg and refined
wheat floor was constituted the outer covering whereas egg with potato mix acted as filler
material of the spiral roll. The filler material covered the primary layer and then roll up to form
the egg spiral roll. The prepared product should be steam cooked for the 20 min. The prepared
product should be steam cooked for the 20 min. After cooling, the product was sliced to form the
uniform egg spiral rolls. Rolls were kept at room temperature. Then roll was subjected to
microwave drying for 2.5 min for 6 slices of roll. Various functional ingredients (preservatives)
like oregano, rosemary, clove essential oil and alpha tocopherol were added in the product. The
quality parameters such as pH, cooking yield, peroxide value, free fatty acid, TBARS, sensory
analysis etc. were evaluated at 0 day and at 7th day following standard protocol (AOAC, 1995).
The results revealed that the covering material treatment contained egg and refined wheat flour in
the ratio of 70:30 which is suitable for the preparation product. Similarly the filler material
contained 70% of egg and potato mix (90:10) which is suitable for the preparation of product.
Potato is used as binder for the firmness and crispiness. It was observed that processing condition
like steam cooking (20 min.) followed by microwave drying (2.5 min.) improved the colour and
appearance, flavour, texture, juiciness of the product. Among functional ingredients, combination
of 300 mg/kg of alpha tocopherol acetate, 0.025% oregano, 0.125% rosemary and 0.005% clove
essential oil was selected ((Smith Palmer et al., 2001).. Control product contained 8.25%
moisture, 13.53% protein, 49.57% carbohydrate, 24.79% fat and 3.85% total ash. Treatment
product contained 8.25% moisture, 13.54% protein, 49.59% carbohydrate, 24.78% fat and 3.85%
total ash. The shelf stable and functional chicken egg spiral roll was developed in laboratory
which was a steam cooked and microwave oven dried product containing rosemary, oregano and
clove oil as functional ingredients with health benefits.
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To evaluate the effect of in-ovo supplementation of betaine on hatchability and body weight
during starter phase in heat stressed broiler chickens. The fertile eggs were collected from
broiler breeder, stored at standard conditions. Eggs were set into an incubator and on 18th day
of incubation candling was performed. Then, the fertile eggs were injected by in-ovo
injection with pre-decided doses of betaine i.e., T1 (20mg/egg), T2 (40 mg/egg), T3
(60mg/egg), T4 (control). In-ovo supplementation of betaine (Bhanja et al., 2011) was done
and transferred to incubator. After hatching the birds were given with the basal diet for 42
days, as divided in two stages i.e. starter (ME 2896 kcal/kg & CP 22%) and finisher (ME
3000.35Kcal/kg & CP 19%). The chicks were weighed, grouped and housed in deep litter. To
improve the intestinal functionality and nutritional status of hatchlings, a methodology for
feeding the embryo (In Ovo feeding) was developed. A method of inserting nutrient solutions
into the embryonic amniotic fluid was created for poultry and patented (Uni and Ferket,
2003). This method makes use of the knowledge that neonatal birds naturally consume the
amniotic fluids towards hatch (Romanoff, 1960). Therefore, addition of a nutrient solution to
the embryonic amniotic fluid delivers essential nutrients into the embryo intestine. Results
showed, there was no difference in the egg weight and chick weight between and within the
group in ovo betaine injections or control group, thus, In ovo betaine injection did not affect
hatchability and chick weight .So, we can be assure that In-ovo injection does not affect
hatchery performance. For body weight, in the period of first three weeks, significant increase
(P<0.01) in body weight gain was observed in treatment groups having highest weight gain in
60 mg betaine supplemented group (T3) followed by 20 mg betaine supplemented group (T1).
However, the body weight gain in 40 mg betaine supplemented (T2) and control group (T4)
were comparable and lowest among all. Thus, the improved body weight gain in first three
weeks can be attributed to well known ability of betaine to improve the performance of
broilers under heat stress (Sayed and Downing, 2011) as well as due to its ability to spare
other methyl donors like methionine and choline. From this study it concluded that In Ovo
injection of betaine doesn’t have any negative effect on hatchability. Further 60mg
supplementation of in-ovo betaine improves the body weight during the starter phase of
broiler chicken.
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Owing to increased demand for natural and health enhancing foods among consumers, the
present study has been carried out using Lactobacillus plantarum for fermentation of minced
chicken meat with malted oat flour as substrate and the main aim of this study was to assess
the antioxidant and antimicrobial properties of L. plantarum in chicken sausage prepared
from minced chicken meat. Results indicated that chicken sausages prepared after
fermentation of minced chicken meat with L. Plantarum with supplementation of malted oat
showed higher antioxidant scavenging activity against hydroxyl and superoxide anion
(SASA) activity of L. plantarum both in fermented raw minced chicken meat and cooked
chicken sausage as compared to those groups without addition of malted oat flour. The
minced chicken meat supplemented with malted oat flour subjected to fermentation with L.
plantarum also showed lower lipid oxidation as well better scores for sensory as well as
lower microbial counts as compared to sausages prepared from fermented minced chicken
meat without addition of malted oat flour. Further among the various treatment levels of
malted oat flour tried for fermentation, 2% (w/w) level of malted oat flour exerted better
antioxidant and antimicrobial effect which was reflected in terms of antioxidant profile as
well as better sensory scores. The group supplemented with 2% level of malted oat flour had
higher sensory attributes in terms of smell, texture, sourness etc. Based on the results of this
study, it can be concluded that malted oat flour in can be used as a substrate for enhancing
the antioxidant and antimicrobial potential of L. plantarum in minced chicken meat during
fermentation and chicken sausage prepared from such meat can be of good antioxidant
attributes.
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Refrigerated storage stability of chicken breast meat chunks (CBC) is limited due to
oxidative and microbial deteriorative changes. The packaging of CBCin antimicrobial
biodegradable films developed with chitosan and starch (1:1 w/w)incorporated with natural
preservatives at selected levels vizpotassium sorbate@0.5% (CBCS), eugenol@0.5%
(CBCE) compared withCBC wrapped inchitosan-starchbiodegradable films without any
preservative(CBCF) and unwrapped CBC; Control (CBC). The products were stored under
aerobic conditions at refrigeration temperature (4±1oC) for 9 days and the samples were
drawn alternate days i.e. 1,3,5,7,9and analyzed for various physicochemical (pH, titratable
acidity, TBARS, PV, FFA) microbiological (SPC, Psychrophiles, coliforms and yeast &
mold) and sensory parameters (5-point hedonic scale). TBARS value was significantly
(P<0.05) lower in bioactive film packaged products and was recorded lowest in CBCE on 9 th
day of storage. However, TBARS value was measured highest (1.34±0.18) for control on 5th
day of storage followed by (0.98±0.11) in CBCF on 7th day. TBARS, PV and FFA varied as
per pattern CBCE<CBCP<CBCF<Control. SPC and psychrophiles were significantly lower
in CBCE and CBCP than all other treatments throughout storage period. Yeast and mold
were not detected in CBCP and CBCE throughout the study. SPC was recorded lowest in
CBCE and highest in control on 7th day of storage. Sensory quality attributes also followed a
decreasing trend with the increase in storage days. The control product developed off odour
and sliminess on 7th day of storage, so the sensory evaluation was not conducted for the
control product. Results concluded that the chicken breast meat chunks can be stored
successfully for 9 days at refrigeration temperature on packaging with chitosan-starch films
impregnated with 0.5% eugenol, with acceptable physico-chemical, sensory and
microbiological quality characteristics.
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The objective of the study was to assess the quality and oxidative stability of broiler chicken
meat by the inclusion of flaxseed meal (FSM) and turmeric rhizome powder (TRP) in broiler
chicken ration. A total of 240 broiler chicks of same hatch with uniform weight were used in
the experiment. Theiso-nitrogenous and iso-caloric diets were prepared as “starter” and
“finisher” to meet the requirement of all the essential nutrients for growing broiler chicken.
The soyabean meal was replaced by 10% FSM in basal diet along different levels of TRP to
give rise to six treatment groups viz. T1 (0% FSM, 0% TRP), T2 (10% FSM, 0% TRP), T3
(10% FSM), 0.5% TRP), T4 (10% FSM, 0.75% TRP), T5 (10% FSM, 1.0% TRP), and T6
(10% FSM, 1.25% TRP). The FSM and TRP feeding was done for 3 weeks from 2nd to 5th
week of age of birds. Following a completely randomized design (CRD) each treatment was
allocated 5 replicates of birds with 8 in each. The parameters studied were fatty acid profile,
physicochemical properties, antioxidant status, and lipid peroxidation status of broiler
chicken meat. The FSM feeding significantly (P<0.01) increased the percentages of linoleic
acid, linolenic acid, EPA, DHA, PUFA, n-3 PUFA, n-6 PUFA, n-3:n-6 ratio, and PUFA:SFA
ratio of broiler chicken meat, whereas significant decline occurred in the percentage of
palmitic acid, stearic acid, oleic acid, SFA, and MUFA. However, the different levels of TRP
were found to have no significant effect on the fatty acid profile of broiler chicken meat
except for the significant decrease of SFA and increase of PUFA: SFA ratio (thigh) at 1% or
1.25% TRP. The FSM feeding significantly reduced the meat cholesterol and fat percentage
of thigh, whereas, feeding of TRP up to 1.0% level progressively reduced meat cholesterol
and thigh fat in broiler chicken. However, no significant effect of either was observed on the
pH and colour of broiler chicken meat. The WHC and ERV of broiler chicken meat after one
month of refrigerated storage have shown significant decrease due to FSM feeding, whereas,
TRP supplementation progressively increased the WHC and ERV with increasing TRP
levels. However, the reverse trend was observed in the drip loss of breast as well as thigh
meat. The FSM feeding significantly decreased the antioxidant capacity (DPPH and ABTS
values) of broiler chicken meat, whereas, increasing TRP levels progressive increased it. The
FSM feeding significantly increased the free fatty acid value, peroxide value (stored meat)
and TBARS value of broiler chicken meat, whereas, TRP supplementation decreased them at
1.0% or 1.25% level. The feeding of 10% FSM improves the fatty acid profile of broiler
chicken meat, whereas, the consequent deterioration of oxidative stability is overcome by the
supplementation of TRP at 1.0% or 1.25% level.
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The present study was undertaken to evaluate the efficacy of vitamin C in
ameliorating ochratoxicosis in broiler chickens. Day-old broiler chicks (n=240) were divided
into 6 treatment groups (T1- control (Basal diet); T2- T1 + 150 ppb OTA; T3-T1 + 100 mg
vitamin C-VC; T4- T1 +200 mg VC; T5- T2 + 100 mg VC; T6- T2 + 200 mg VC per kg diet).
Each diet was fed to 5 replicated groups of 8 birds each from 0 to 42 days of age. During
overall growth period (0-6 weeks), the BWG of control group (T1) was higher (P<0.05) than
that of toxin fed group (T2). The BWG in T5 and T6 was higher (P<0.05) than that of toxin fed
group (T2) but lower (P<0.05) than that of control. The feed intake did not vary significantly
among various treatment groups. The FCR in control group (T1) was lower (P<0.05) than that
of T2. The FCR in other treatment groups (T3 to T6) was statistically similar to that of control.
The relative weight of liver and kidney in control group (T1) was lower (P<0.05) than that of
ochratoxin fed group (T2). The relative weight of bursa of Fabricius in control group (T1) was
higher (P<0.05) than that of T2. The total serum protein and cholesterol content of control
group (T1) was higher (P<0.05) than that of T2.The uric acid and alkaline phosphatase values
of control group (T1) were lower (P<0.05) than that of T2. Supplementation of vitamin C at
any level to the ochratoxin contaminated diet partially ameliorated the adverse effects of
ochratoxicosis on relative organ weights and biochemical parameters. It was concluded that
inclusion of 100 mg vitamin C per kg diet to the ochratoxin (150 ppb) contaminated feed
partially ameliorated the adverse effects of ochratoxicosis on production performance,
relative organ weights and biochemical parameters of broiler chickens.
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Evaluation of feeding value of rice based distiller’s dried grains with solubles and gluten
meal combination with or without enzymes on broiler chickens. A biological experiment of
42 days duration was undertaken in which 240 day old chicks were divided into six dietary
treatments as per 2x3 factorial design having 5 replicates per treatment with 8 birds in each.
The levels of rDDGS and RGM and the suitable enzymes were standardised in preliminary
trails.Thesix experimental diets as per ICAR (2013) were formulated asT1 (no
rDDGS/RGM/enzyme), T2 (no rDDGS/RGM, with multienzymes), T3 (12.5% rDDGS, 15%
RGM, no enzyme), T4 (12.5% rDDGS, 15% RGM, with protease enzyme), T5 (10% rDDGS,
12.5% RGM, no enzyme), and T6 (10% rDDGS, 12.5% RGM, with protease enzyme). Data
were analyzed by two way ANOVA employing Tukey (1949) test using SPSS software 16.0
version and gene expression data were analyzed by software REST 2009 version. The growth
performance (BW,BWG,FI and FCR), nutrient utilization (DMM,GEM, N2, Ca, P
retentation%), efficiency parameters (PER and EER) of birds was significantly (P<0.01)
lower at combination of 12.5% rDDGS& 15% RGM followed by 10% rDDGS& 12.5%
RGM as compared to control diet.The feeding of rDDGS and RGM in combination up to the
levels of 12.5% and 15%, respectively with or without enzyme supplementation do not have
any adverse effects on the haematological, immunological parameters and carcass traits
except on feather percentage, abdomen fat, S.I weight & density. Serum biochemical
parameter, nutrient transporter genes (mucin, Pep T1 and EAAT3) and gut health (gut
microbiology and intestinal histomorphometry) were adversely affected by combination of
12.5% rDDGS& 15% RGM followed by 10% rDDGS& 12.5% RGM as compared to
control.The supplementation of either multienzymes or protease significantly improved
performance of birds. The control diet with multienzymes supplementation resulted in better
performance compared to rDDGS& RGM combinations with or without protease
supplementation. Thus, it may be concluded that combination of 10% rDDGS and 12.5 %
RGM with or without protease were detrimental for the overall broiler chicken performance.
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Augmenting feeding value of rice DDGS through dietary addition of enzymes in broiler
chickens. A biological experiment of 42 days duration was undertaken in which 384 day old
chicks were divided into 12 dietary treatments as per 3x4 factorial design having 4 replicates
per treatment with 8 birds in each. The levels of rDDGS was standardised in a preliminary
trail. Twelve experimental diets were prepared by incorporating control (maize-soya based),
two different levels of rDDGS (12.5 and 15%), without and with three different types of
enzymes (xylanase, protease and multienzymes).Data were analyzed by GLM procedure as
per Tukey (1949) test using SPSS software 16.0 version. The growth performance of broiler
chicken was significantly (P<0.05) lower at 15% rDDGS level as compared to control and
12.5% rDDGS level. Nutrient utilization in terms of nitrogen retention, DMM (%) and AME
of the diets were significantly (P<0.01) improved in enzymes (X, P and M) supplemented
groups as compared to control. The PER and EER of birds significantly (P<0.01) decreased
at 15% rDDGS level. Supplementation of protease followed by xylanase enzyme improved
growth performance, nutrient utilization and efficiency parameters (EER and PER) in rDDGS
diet. Multienzymes supplementation improved performance in maize soybean based diet as
compared to without enzyme and other enzymes groups. Inclusion of rDDGS with or without
enzyme supplementation and their interaction revealed no adverse effect on the carcass traits,
haematological and serological parameters of broiler chicken as compared to control except
for the abdominal fat percentage. Gut health (intestinal histomorphometry and microbiology)
adversely affectedby15% rDDGS inclusion, but protease and xylanase enzymes improved gut
health. Live weight, meat yield and eviscerated yield due to 12.5% rDDGS reduced feed cost
per kg feed consumed by 9.52, 9.60 and 10.09% respectively. Protease enzyme
supplementation further reduced feed cost per kg live weight by 3.03%. Multienzymes
supplementation found to be most cost effective in corn-soya diet and it reduced feed cost per
kg live weight by1.84%. Effective and safe inclusion level of rDDGS was found 12.5 % for
economic broiler production. Protease enzyme supplementation was found best in rDDGS
diet and multienzymes supplementation was found best in corn-soya diet to improve their
feeding value. Protease enzyme supplementation can increase the effective and safe inclusion
level of rDDGS from 12.5 to 15% for economic broiler production.
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Augmenting feeding value of rice gluten meal (RGM) through dietary addition of enzymes in
broiler chickens. A biological experiment of 42 days duration was undertaken in which 384
day old chicks were divided into 12 dietary treatments as per 3x4 factorial design having 4
replicates per treatment with 8 birds in each. The levels of RGM was standardised in a
preliminary trail. Twelve experimental diets were prepared by incorporating control (maizesoya based), two different levels of RGM (15 and 17.5%), without and with three different
types of enzymes (xylanase, protease and multienzymes).Data were analyzed by GLM
procedure as per Tukey (1949) test using SPSS software 16.0 version. The growth
performance of birds revealed no significant (P>0.05) difference of different RGM levels (15
and 17.5%) in broiler chicken ration, whereas enzyme supplementation protease followed by
xylanase significantly (P<0.05) improved the growth performance of broiler chicken in terms
of BWG and FCR. The nutrient utilization in terms of DMM, nitrogen retention, GEM and
AME of the diets were significantly (P<0.01) lower at 17.5% level as compared to 0 and 15%
RGM levels. The PER and EER of birds were not influenced by RGM feeding, whereas
significant (P<0.05) improvement were observed in protease and multienzymes
supplemented birds. The RGM feeding and enzyme supplementation or their interaction had
no adverse effect on the immunological, microbiological, haematological, serological
parameters and carcass traits of broiler chicken. RGM at the inclusion level of 15% reduced
feed cost per kg live weight, meat yield and eviscerated yield by 5.44, 5.13 and 4.69%
respectively. Protease enzyme supplementation in 15% RGM further reduced feed cost per kg
live weight by 2.60%. Multienzymes supplementation was found most cost effective in cornsoya diet and it reduced feed cost per kg live weight by 1.73%. Effective and safe inclusion
level of RGM was found 15 % for economic broiler production. Protease enzyme
supplementation was found best in RGM diet and multienzymes supplementation was found
best in corn-soya diet to improve their feeding value. Protease enzyme supplementation can
increase the effective and safe inclusion level of RGM from 15 to 17.5% for economic broiler
production.

128

Effect of dietary incorporation of medicinal plants on growth in commercial broilers
Garima Tiwari , Anshu Rahal, Ashok Kumar and Anil Kumar
GBPUAT-College of Veterinary and Animal Sciences, Pantnagar, Uttarakhand
PN-05

Oral
Abstract

Email: anshurahal@rediffmail.com

A feeding trial of 42 days was conducted to discern the effect of dietary incorporation
of giloe and cinnamon powder on growth performance in commercial broilers. A total of 120,
day-old broiler chicks were divided randomly into 6 treatment groups with 2 replicates of 10
chicks each viz., T1 (control) were fed basal diet whereas in treatment group T2, T3, T4, T5 and
T6, basal diet was incorporated with 1% giloe, 2% giloe, 1% cinnamon, 2% cinnamon and
combination of 1% giloe and 1% cinnamon, respectively. During starter phase (0-21 days),
the body weight gain was significantly (P≤0.05) higher in T3 incorporated with 2% giloe. The
feed conversion ratio was significantly (P≤0.05) improved in broiler chicks fed diet
incorporated with 1% giloe (T2). The performance index was significantly better in T2 and T3
compared to other groups. During finisher phase (22-42 days), the feed conversion ratio was
significantly better in T2 and T6 compared to other groups. Performance index was
significantly higher in T2 incorporated with 1% giloe. During the whole experimental period
(0-42 days), incorporation of 1 % giloe improved broiler performance in terms of body
weight, weight gain, feed conversion ratio and performance index. The average body weight
gain of T1, T2, T3, T4, T5 and T6 were 1408.2, 1580.2, 1540.3, 1517.2, 1474.4 and 1551.0,
respectively. The results of growth performance of broilers on incorporation of 1% giloe and
1% cinnamon in combination are also beneficial. It is concluded that 1% giloe in the diet of
broilers has better results in terms of growth. The incorporation of 1% giloe and 1%
cinnamon in combination in the basal diet of broilers could be recommended for improving
growth performance.
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An experiment was undertaken to evaluate the effect of feeding different levels of available
phosphorus (AP) and vitamin D3 on the performance of laying hens during winter season. A
12th weeks (40-51wk) feeding trial was conducted involving two levels of AP (0.40 and 0.30
%) each with four levels of vitamin D3 (1200, 1600, 2000 and 2400 IU/kg) in a 2×4 factorial
experiment. Each of such diet was offered as mash ad lib to fourteen laying hens kept in
individual laying cages. Egg production, feed intake, body weight change, egg weight and
egg quality parameters were recorded at regular intervals and blood biochemical parameters
were evaluated at the end of experiment. Results indicated that Significantly (p≤0.05) lower
feed intake and better feed conversion ratio (FCR) per kg egg mass, per dozen egg and net
FCR were observed at 0.40% (AP) than 0.30 % AP. Significantly (p≤0.05) higher net feed
efficiency index was recorded at higher level of AP (0.40 %) than lower level of AP (0.30
%). Significantly (p≤0.05) poor feed conversion ratio per kg egg mass, per dozen egg and net
FCR and lower net feed efficiency index were observed at 1200 IU/kg vitamin D3 than those
recorded at other levels of vitamin D3. Significantly (p≤0.01) higher egg specific gravity was
observed at 0.40% AP than 0.30% AP. Significantly(p≤0.01) lower egg weight, egg specific
gravity and egg shell weight were observed at 1200 IU/kg vitamin D3 than those recorded at
higher levels of vitamin D3. Significantly (p≤0.01) higher serum phosphorus and lower
(p≤0.01) alkaline phosphatase was recorded at 0.40 % AP then that recorded at 0.30% AP.
Based on the results it was concluded that a dietary concentration of 0.40 % available
phosphorus and 1600 IU/kg vitamin D3 was found adequate for optimum production
performance, egg quality traits and blood biochemical parameters in laying hens during
winter season.
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Poultry production is one of the rapidly growing sub sectors among the livestock
sector in India. Besides contributing markedly to GDP and earning foreign
exchange, it also produces good quality animal protein at an affordable price to meet
the protein demand of human population by exploiting the genetic potential and
adopting the standard scientific managemental and nutritional practices. Advances in broiler
chicken genetics, nutrition and management have resulted in improved performance of birds.
Hence, in the present investigation we explored the use organic chromium to modulate
oxidative stress and enhance production performance of broiler chickens. Total 96 day old
Cobb broiler chicks were used in the experiment. Broilers were divided into 4 groups and
each group consisting of 24 birds in 3 replicates. T1 group was kept as control. T2, T3, T4
group was supplemented with chromium (2 mg/kg of feed) from inorganic, 50 % inorganic +
50 % organic and organic form respectively. Mean plasma superoxide dismutase, glutathione
peroxidise and catalase concentration were non significantly different in all groups.
Significantly (p<0.05) higher mean plasma TBA value was found in control group. No
significant difference was found for mean plasma glucose level between all groups. Mean
total protein, albumin and globulin were significantly (p<0.05) higher in T4. Mean body
weight gain, feed intake, FER and PI were significantly (p<0.05) higher in T4. In the present
investigation organic Cr supplementation showed a better antioxidant status, which could be
translated into better production performance and lower mortality.
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The present work wascarried out in one hundred eighty white feathered laying quails
(Coturnix coturnix japonica) of 8 weeks of age to study the effect of feeding black cumin and
fenugreek on performance, egg quality traits and egg sensory attributes. The experiment was
conducted following 2 x 3 factorial CRD wherein two spices (black cumin seed and
fenugreek seed) were fed at three dietary levels (0, 1.5 and 3.0% of each spice) in
combination. All the laying quails were distributed randomly into nine dietary treatment
groups (T1 to T9) and each treatment has five replications containing four birds/ replication.
The feeding trial was conducted for six weeks. The results revealed no effect of black cumin
and fenugreek on body weight change, feed intake and feed conversion ratio. Only inclusion
of fenugreek seed powder at 3% level in the diet on fifth week significantly (P<0.05)
improved egg production (%). No significant differences were observed on interaction of
black cumin and fenugreek on production performance parameters in laying quails. Neither
black cumin nor fenugreek either singly or in combination had any significant effect on egg
weight, shape index, specific gravity and egg shell weight. Birds receiving 1.5 and 3%
possessed thinner shell. Significantly (P<0.01) higher haugh unit of 62.14 was observed at
3% level black cumin fed for 6 weeks in Japanese quails egg as compared to control group.
Feeding fenugreek showed no significant difference on shell thickness and haugh unit of egg.
In this interaction of dietary addition of black cumin with fenugreek Japanese quail in
treatment 4 and 5 at sixth week feeding had highest shell thickness of 0.222 mm. No
significant differences were observed in albumen index, yolk index and yolk colour by
feeding of black cumin and fenugreek either singly or in combination. Birds receiving 1.5 and
3% black cumin showed better flavour and overall acceptability as compared to control
group. Fenugreek had no effect on egg sensory attributes. Interaction of black cumin and
fenugreek also shows non-significant difference in all the egg sensory attributes.
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The present study was done on one hundred fifty (150) day old broiler chicks of mixed sexes.
The herbs which are locally available (Centella asiatica, Allium odorum, Hibiscus sabdariffa,
Zanthoxylum armatum and Morus alba) are surveyed, collected and dried. The herbs were
included at 1% level. The birds were divided into six (6) treatments as T1 (Control),T2 (with
1% Centella asiatica) ,T3 (with 1% Allium odorum),T4 (with 1% Hibiscus sabdariffa),T5
(with 1% Zanthoxylum armatum) and T6 (with 1% Morus alba) with twenty (25) birds in
each group The experiment was conducted for six weeks. The results revealed that the
performance parameters were significantly (P<0.001) different with highest overall body
weight gain in T6, overall feed intake in T1,and overall feed conversion ratio (FCR) in T3
and T6. Highly significant (P<0.001) difference were also observed in the carcass
characteristics. Dietary addition of 1% Hibiscus sabdariffa in T4 group have observed
significantly (P<0.001) lower serum cholesterol, serum triglyceride, serum LDL and VLDL
cholesterol, breast and thigh meat cholesterol level while serum HDL cholesterol was
significantly higher in T4 group. Thus better performance, meat quality and lipid profile of
birds were observed with feeding of herbs in broiler birds.
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The present experiment was conducted to study the effects of inclusion of graded levels of
organic (chromium picolinate) and inorganic (chromium chloride) chromium (Cr) on the
performance and anti-oxidant status of broilers. Birds offered corn-soy based diet without
supplemental Cr was considered as a control diet (CD). CD supplemented with organic Cr
(T1 to T5) and inorganic Cr (T6 to T10), each at 300, 600, 900, 1200 and 1500 µg/kg of diet,
separately in a 5×2 factorial manner. A total of 440 day-old commercial broiler male chicks
were divided into 11 dietary treatments with 8 replicates (5 broilers in each replicate) and fed
test diets ad-lib from day-one to 42 days of age (pre-starter: 0-14 d; starter : 15-28 d and
finisher: 29-42 d). Feed intake (FI) was more (P<0.05) in organic Cr fed group and at a level
of 600 µg broilers consumed more (P<0.05) feed compared to other levels. The interaction
(source and level) had significantly (P<0.05) increased the FI compared to control. Body
weight gain (BWG) of broilers was not influenced by the source of Cr. However, no
significant difference was observed in BWG with levels above 600 µg. The feed conversion
ratio (FCR) was improved in Cr supplemented diets, however, supplementation of Cr at 1500
µg/kg significantly (P<0.05) improved the FCR. Supplementation of Cr at graded levels
reduced (P<0.05) the malondialdehyde levels; decreased the glutathione peroxidase activity
and Heterophil to Lymphocyte ratios. Based on the present investigation, it can be concluded
that supplementation of either organic or inorganic Cr at 600 µg/kg diet was found positive in
terms of growth rate and antioxidant status in broilers.
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The present study was conducted to ascertain chemical composition and phytochemical properties for presence of anti nutritional factors in locally available unconventional
feed stuffs for sustainable rural poultry feed production to check the feed cost. The pineapple
waste, cashew apple waste after juice extraction, tea processing unit waste, jackfruit waste
(inedible portion), banana peel, tamarind seed husk, coffee husk were collected in Wayanad
district of Kerala. The samples were sundried, finely powdered and used for analysis. AOAC
(2016) and BIS (IS: 14826; 2000) methods were used for analysis of proximate composition
and acid insoluble ash respectively. The phyto-chemical properties were qualitatively
confirmed by Geetha et al. (2014). The condensed tannin was estimated as proanthocyanidins
by Porter et al. (1986). The sundried samples were analysed for its moisture content and dry
matter content and chemical composition values were presented in Table-1. The presence of
phyto-chemicals is recorded as -, +, ++, +++ indicates intensity of
coloration/foam/other physical observations which determines abundance of the
compound present. The qualitative tests for phyto-chemicals in acetone extracted solution
indicate presence of alkaloids, flavonoids, glycosides, phenolics and tannins. The chemical
composition and phyto-chemical composition indicates, these unconventional feedstuffs
could be included in poultry diets.
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To study the effect of feeding rice gluten meal (RGM) with or without enzyme on immune
response in white leghorn layers. A biological experiment was undertaken in a 5x2 factorial
completely randomized design (CRD) with 38wk old CARI Priya layers (n=150) which were
assigned to ten treatments (i.e. 2 control + 8 test diets) in such a way that each treatment has
15 replicates with one layer in each replicate for ten weeks (38th-47th week of age). Ten
experimental diets (designated as D1 to D10) were formulated by adding desired levels of
RGM with and without protease enzyme. Out of ten treatments, two were maize-soybean
based control diet without and with (D1-D2) enzyme respectively. The rest of treatments
were diet consisting of four dietary inclusion levels (10, 12.5, 15 and 17.5%) of RGM
without/with enzymes (D3 to D10) respectively. All diets had been kept iso-caloric and isonitrogenous in nature. Each of the ten diets was offered ad lib as mash to the corresponding
layers from 38th to 47th weeks of ages. During this period ten layers per treatment have been
used for immune response. The immune response in layers was measured in terms of cell
mediated immune response to phyto-haemagglutinin-P and humoral immune response to
sheep red blood cells. Data were analyzed by two way ANOVA employing Tukey (1949) test
using SPSS software 16.0 version. Cell mediated immune response (CMI) and
haemagglutinin antigen titre (HA) were significantly (P<0.01) influenced by different levels
of RGM where CMI was increased at 12.5, 15 and 17.5% inclusion levels as compared to 0
and 10% inclusion of RGM in layer diet. HA titre was significantly improved at all the
inclusion levels of RGM in comparison to control (0%) group. Dietary addition of enzyme
also had significant (P<0.01) impact on both CMI and HA titre as compared to the nonenzyme supplemented groups. Interaction effect was found non-significant (P>0.05) on CMI
response to PHA-P, however, had significant (P<0.05) impact on humoral immune response
in terms of haemagglutinin antigen (HA) titre with the highest value at 15% RGM+E
inclusion level. Thus, it may be concluded that incorporation of rice gluten meal (RGM) up to
17.5% with or without protease enzyme proved to be beneficial for immune response in
laying hens.
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Evaluating the response of feeding rice gluten meal (RGM) on gastrointestinal microbiota in
white leghorn layers. A biological experiment was undertaken in a 5x2 factorial completely
randomized design (CRD) with 38wk old CARI Priya layers (n=150) which were assigned to
ten treatments (i.e. 2 control + 8 test diets) in such a way that each treatment has 15 replicates
with one layer in each replicate for ten weeks (38th-47th week of age). Ten experimental diets
(designated as D1 to D10) were formulated by adding desired levels of RGM with and
without protease enzyme. Out of ten treatments, two were maize-soybean based control diet
without and with (D1-D2) enzyme respectively. The rest of treatments were diet consisting of
four dietary inclusion levels (10, 12.5, 15 and 17.5%) of RGM without/with enzymes (D3 to
D10) respectively. All diets had been kept iso-caloric and iso-nitrogenous in nature. Each of
the ten diets was offered ad lib as mash to the corresponding layers from 38th to 47th weeks of
ages. At the end of trail, four birds from each dietary treatment were sacrificed by cervical
dislocation; crop and jejunum scraping were collected in sterile vials for evaluation of total
microbial load colonization. Data were analyzed by two way ANOVA employing Tukey
(1949) test using SPSS software 16.0 version. In the present experiment, influence of
inclusion of different levels of RGM with and without protease enzyme have revealed
significant (P<0.01) changes on TVC and lactobacillus count. Inclusion of 12.5 and 17.5%
level of RGM significantly (P<0.01) lowered the TVC in crop as compared to 0, 10 and 15%
levels of RGM, while TVC was significantly (P<0.01) lowered in jejunum at 15 and 17.5%
level of RGM as compared to 0% level of RGM. However, lactobacillus count was
significantly (P<0.01) higher at 15 and 17.5% levels of RGM in jejunum as compared to 0,
10 and 12.5% levels but have no significant (P>0.05) effect on crop region. Addition of
enzyme had significant (P<0.01) effect on TVC in crop and jejunum, whereas, did not have
any significant (P>0.05) effect on lactobacillus count in either crop or jejunum. Interaction
between different levels of RGM and enzyme had significant (P<0.05) effect on TVC in
jejunum at 17.5% RGM as compared to the control (0% RGM+E), whereas, had significantly
(P>0.05) no effect on TVC in crop and Lactobacillus in both crop and jejunum region. Thus,
it may be concluded that incorporation of rice gluten meal (RGM) up to 17.5% with or
without protease enzyme proved to be beneficial for gut health of layers.
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An experiment was conducted to evaluate the effects of feeding graded levels of Yeast cell
extracted nucleotide (YEN) at different age intervals on Gut (Intestinal) microbial load of
commercial broilers. In a completely randomized design, 300 day-old straight run
commercial broiler chicks were assigned to ten treatments with each treatments consisting of
three replicates with ten chicks in each. Basal diet (control) T1 was prepared without
supplementation of yeast extracted nucleotides for day 1 to 42 days of experimental period.
The birds in treatment groups T2, T3 and T4 were fed with control diet supplemented with 1, 2
and 3 per cent yeast extracted nucleotides, respectively from day 1 to 14 days and rest of the
day upto 42 days control diet was fed. The birds in treatment groups T5, T6 and T7 were fed
with control diet supplemented with 1, 2 and 3 per cent yeast extracted nucleotides,
respectively from day 1 to 28 days and rest of the day upto 42 days control diet was fed. The
birds in treatment groups T8, T9 and T10 were fed with control diet supplemented with 1, 2
and 3 per cent yeast extracted nucleotides, respectively from day 1 to 42 days. The results of
feeding YEN on gut microflora evident that feeding of YEN at 2 and 3 per cent in birds from
14 days till 42 days resulted in significant (P≤0.05) decrease in pathogenic E. coli and
increase in beneficial Lactobacillus. However, feeding YEN at 2 and 3 per cent up to 28 days
was superior compared to 14 days and no difference could be observed between 28 and 42
days feeding of YEN. Hence, it is advocated that feeding YEN at 2 or 3 per cent up to 28
days would have better effect on gut microflora in broilers.
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An experiment was conducted to evaluate the influence of dietary supplementation of
graded levels of Yeast cell extracted nucleotide (YEN) at different age intervals on carcass
characteristics of commercial broilers. In a completely randomized design, 300 day-old
straight run commercial broiler chicks were assigned to ten treatments with each treatments
consisting of three replicates with ten chicks in each. Basal diet (control) T1 was prepared
without supplementation of yeast extracted nucleotides for day 1 to 42 days of experimental
period. The birds in treatment groups T2, T3 and T4 were fed with control diet supplemented
with 1, 2 and 3 per cent yeast extracted nucleotides, respectively from day 1 to 14 days and
rest of the day upto 42 days control diet was fed. The birds in treatment groups T5, T6 and T7
were fed with control diet supplemented with 1, 2 and 3 per cent yeast extracted nucleotides,
respectively from day 1 to 28 days and rest of the day upto 42 days control diet was fed. The
birds in treatment groups T8, T9 and T10 were fed with control diet supplemented with 1, 2
and 3 per cent yeast extracted nucleotides, respectively from day 1 to 42 days. The results of
feeding graded levels of YEN up to 14 days did not have any significant effect on different
carcass characteristics, however at the end of 28 and 42 days results revealed a significant
(P≤0.05) difference in dressing percentage, thigh yield (%) breast yield (%) and meat: bone
ratio, whereas no significant (P≥0.05) difference was observed with respect to other carcass
characteristics among various treatments. Based on the results it was concluded that feeding
of 2 and 3 per cent YEN up to 28 and 42 days resulted in similar improvement on major
carcass characteristics, indicating that feeding 2 per cent YEN up to 28 days would result in
optimal results and better economy in commercial broiler production.
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The experiment was conducted at Department of Poultry Science Veterinary College,
Bangalore during the month of July, 2016. The experiment was conducted to evaluate the
influence of feeding graded levels of Yeast cell extracted nucleotide (YEN) at different age
intervals on serum biochemical profile of commercial broilers. In a completely randomized
design, 300 day-old straight run commercial broiler chicks were assigned to ten treatments
with each treatments consisting of three replicates with ten chicks in each. Basal diet
(control) T1 was prepared without supplementation of yeast extracted nucleotides for day 1 to
42 days of experimental period. The birds in treatment groups T2, T3, T4, T5, T6, T7, T8, T9 and
T10 were fed with control diet supplemented with 1, 2 and 3 per cent yeast extracted
nucleotides, respectively for 14 days, 28 days and 42 days and rest of the period with control
diet for remaining period upto 42 days. The highest serum protein level at the end of 14th day
recorded T3 (3.41%), albumin level T3 (1.63 %) and globulin level T2 (1.80 %). At the end of
28th and 42nd day the higher level of serum protein level recorded in group T3 (3.08 %), serum
albumin level in group T6 (1.35%) serum globulin level T3 (1.77%).The results of feeding
YEN on serum biochemical profile viz total protein, albumin and globulin shows that feeding
graded levels of YEN upto 14 or 28 or 42 days with graded levels will not have any
significant effect in the improvement of levels of serum total protein, albumin and globulin in
commercial broilers.
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The present experiment was conducted to study the effect of supplementation of neem
(Azadirachta indica) leaf powder (NLP) on the performance of commercial broiler chicken.
A total of 144 day-old commercial broiler chicks (Cobb 400) from a single hatch were
procured and chicks were randomly divided into four groups viz. T0, T1, T2 and T3 consisting
of 36 number of birds in each group. Each group was further subdivided into 3 replicates of
12 chicks. The diet was formulated according to BIS (1992). The chicks were wing banded
and reared under uniform managemental practices. Fresh Neem leaves powder was prepared
as per standard method. The birds under T0, T1, T2 and T3 groups were fed neem leaf powder
at the rate of 0.1, 0.2 and 0.3% in the feed (on dry matter basis), respectively. The
performance traits which were studied during the experimental period of 6 weeks included
feed intake and feed consumption, body weight, FCR, BPEI, livability and economics of
production. Supplementation of neem leaf powder at the dose of 0.3% improved the total feed
consumption, significantly (P<0.05) improved final body weight and body weight gain,
improved FCR, higher BPEI value and better livability. The total feed consumption per
broiler for different experimental groups was highest in T3 group (3593.86g) and lowest in T1
group (3222.67g). The final body weight per broiler was highest in T3 group (2048.61 ±
24.27 g) followed by T2 group (1939.64 ± 20.63 g), T1 (1744.12 ± 45.71 g) and T0 (1710.29 ±
38.32 g). The overall FCR of the entire period of the experimental groups was best in T 3
group (1.75) followed by T2 (1.80), T1 (1.84) and T0 (1.89) group. Among the different
experimental groups, T3 showed the highest BPEI (117.06) followed by T2 (107.74), T1
(94.78) and T0 (90.49). The per cent livability of T2 and T3 was cent per cent (100) followed
by T0 (97.22) and T1 (94.44) group. The gross profit per broiler was higher by Rs.22.06 in T3
group as compared to T0 group. It is concluded that supplementation of NLP at the level of
0.3 % improved body weight, feed intake, FCR and economics of production up to 6 weeks
of age. Thus, neem leaf powder can be used as a natural feed additive in the diet of broiler
chicken at the level of 0.3% to improve the overall performance of commercial broiler
chicken.
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The present experiment was conducted to study the effect of supplementation of neem
(Azadirachta indica) leaf powder (NLP) on the serum biochemical profile of broiler chicken.
A total of 144 day-old commercial broiler chicks (Cobb 400) from a single hatch were
procured and chicks were randomly divided into four groups viz. T0, T1, T2 and T3 consisting
of 36 number of birds in each group. The chicks were wing banded and reared under uniform
managemental practices. The birds under T0 group (control) were offered basal diet without
addition of NLP. The birds under T1, T2 and T3 groups were fed NLP at the rate of 0.1, 0.2
and 0.3% in the feed (on dry matter basis), respectively. At the end of 6 weeks, for estimation
of biochemical parameters, about 2 ml of blood was collected from the wing vein aseptically
with anticoagulant randomly from 5 birds of each group. The biochemical parameters studied
were serum urea, serum creatinine, total protein, total albumin and total globulin. The
biochemical parameters (total serum urea, serum creatinine, total protein, total albumin and
total globulin) did not differ significantly (P>0.05) among the different experimental groups
of broiler chicken. The mean (± SE) serum urea level of T0, T1, T2 and T3 group was
estimated as 5.60 ± 1.60, 5.20 ± 1.50, 5.60 ± 1.47 and 5.20 ± 3.07 mg/dl respectively. The
serum creatinine level of T0, T1, T2 and T3 group was recorded as 0.50 ± 0.03, 0.50 ± 0.07,
0.49 ± 0.01 and 0.48 ± 0.10 mg/dl respectively. There was no significant (P>0.05) difference
in serum creatinine level among the different treatment groups of broiler chicken. The mean
total protein values of different treatment groups were estimated at 2.99 ± 0.34, 2.99± 0.11,
3.07 ± 0.42 and 3.03 ± 0.33 g/dl for T0, T1, T2 and T3 groups, respectively. The mean total
serum albumin values of different treatment groups were recorded as 1.33 ± 0.12, 1.31 ±
0.14, 1.37 ± 0.11 and 1.32 ± 0.12 g/dl for T0, T1, T2 and T3 groups, respectively. The mean
total serum globulin level of T0, T1, T2 and T3groupwas estimated as 1.66 ± 0.37, 1.69 ± 0.20,
1.69 ± 0.51 and 1.71 ± 0.37 g/dl, respectively. The values of all the biochemical parameters
found in the trial were within the normal range of healthy broiler chicken indicating that use
of NLP in broiler production with the present levels is safe and healthy.
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The present experiment was conducted to study the effect of supplementation of neem
(Azadirachta indica) leaf powder (NLP) on the haematology of broiler chicken. A total of
144 day-old commercial broiler chicks (Cobb 400) from a single hatch were procured
andchicks were randomly divided into four groups viz. T0, T1, T2 and T3 consisting of 36
number of birds in each group. The chicks were wing banded and reared under uniform
managemental practices. The birds under T0 group (control) were offered basal diet without
addition of NLP. The birds under T1, T2 and T3 groups were fed NLP at the rate of 0.1, 0.2
and 0.3% in the feed (on dry matter basis), respectively. At the end of 6 weeks, for estimation
of hematological parameter, about 2 ml 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 haematogical parameters using the instrument 'Automatic Haematolyzer. The
haematological parameters like haemoglobin, PCV, total RBC count, total WBC count, WBC
differential count did not differ significantly (P>0.05) among the different treatment groups
of broiler chicken. The mean (± SE) haemoglobin values under different treatment groups
were recorded as 9.38 ± 0.37, 9.70 ± 0.17, 9.72 ±0.23 and 9.62 ± 0.36 g/dl for T0, T1, T2 and
T3 group, respectively. The mean percentages of PCV values under different treatment groups
were noted as 33.06 ± 0.56, 34.34 ± 1.35, 33.92 ± 0.82 and 34.62 ± 1.26 for T0, T1, T2 and T3
group, respectively. The total RBC count of T0, T1, T2 and T3 group was estimated at 2.47 ±
0.03, 2.54± 0.02, 2.57 ± 0.03 and 2.58 ± 0.05 million/mm3respectively. The total WBC count
of T0, T1, T2 and T3 group was estimated at 14.63 ± 0.46, 14.86 ± 1.26, 13.98 ± 1.23 and
14.81 ± 0.77 thousand/mm3respectively. There was no significant (P>0.05) difference in the
mean values of neutrophil, eosinophil and monocytes and lymphocyte count among the
different treatment groups of broiler chicken. It is concluded that, the inclusion of neem leaf
powder at the rate of 0.1, 0.2 and 0.3% did not show any significant differences and all the
values were within normal range of broiler chicken.
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The present experiment was undertaken to see the effect of supplemental Nano Se (NS) and
Vitamin E (VE) on growth performance and immunity in broiler chicken during summer.
Two hundred commercial broiler birds were taken and randomly divided into ten treatments
with two replicates of ten chickens each and were reared under deep litter system upto 5th
week. Diets for the treatment groups consisted of basal diet as Control (T1), basal diet with
0.3 ppm inorganic selenium (T-2), basal diet with NS 0.15 ppm (T-3) and 0.30 ppm (T-4),
basal diet with VE @ 100 mg/kg (T-5) and VE 200 mg/kg ( T-6) and basal diet with
combination of NS and VE in T-7 (NS-0.15 ppm+VE-100 mg/kg), T-8 (NS-0.15 ppm+VE200 mg/kg), T-9 (NS-0.30 ppm+ VE-100 mg/kg), T-10 (NS-0.30 ppm+VE-200 mg/kg).
Weekly body weight, feed intake, FCR was recorded and Cutaneous Basophilic Hyper
Sensitivity (CBH) and anti body response to Sheep Red blood cells (SRBC) was conducted at
5th week of age. During starter phase (0-21 days) highest body weight was recorded in the
birds of T10 (NS-0.3, VE-200) which was significantly different from all other groups but
during entire experimental period (0-42 days) higher body weight gain were observed in
groups supplemented with both nano selenium and vitamin E (T7 to T10). The THI during
the whole experimental period was more than 82. The FCR of the birds in T10 groups
showed better FCR than other supplemented and control groups. Cellular (CBH response) as
well as humoral immunity (HI titre against SRBC) were significantly higher in all the four
combination groups of nano selenium and Vitamin E than alone supplementation. From the
above result it is concluded that supplementation of Nano-Se @ 0.30 ppm along with
Vitamin E@ 200mg/kg basal diet to a commercial broiler chicken during summer stress has
been beneficial with regard to growth and immunity.
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An experiment was conducted in deep-litter pens for 35days with day-old, sexed
Vencobb-400 broiler chicks to assess the combination of cinnamon oil and coated sodium
butyrate (organic acid) in the diet as a substitute for antibiotic (oxytetracycline) on intestinal
villi morphology in broilers. The chicks were distributed in to six experimental groups with
six replicates of six chicks per replicate. The experimental groups were fed with control
ration without antibiotic (T1), ration with antibiotic-50ppm (T2), rations with cinnamon oil
(CO) at 250 mg per kg and coated sodium butyrate either at 0.09 (T 3) or 0.18 (T4) per cent
levels and rations with cinnamon oil at 500 mg per kg and coated sodium butyrate either at
0.09 (T5) or 0.18 (T6) per cent levels. At the end of 35days, birds were slaughtered and the
small intestine contents were milked out and the intestine samples were taken from jejunum
and preserved in neutral buffered formaldehyde and paraffin embedded tissue was sectioned
to 3 to 4 µm thickness and stained with hematoxylin and eosin for histo-morphological
studies. Intestinal villi parameters viz., villi length, villi width and crypt depth were measured
and expressed in micrometer (µm). Supplementation of low level of CO with either (T 3) low
(1520.34µm) or (T4) high (1536.78µm) level of CSB, high level of CO with either (T5) low
(1509.79µm) or (T6) high (1436.35µm) level of CSB and (T2) antibiotic (1401.28µm)
showed significantly increased (P<0.01) villi height of jejunum when compared to group fed
with (T1) control ration (1287.16µm). However, there is no significance difference observed
in villi crypt depth and villi height: crypt depth ratio in all treatment groups. The study
highlights that the increased villi height, comparable villi crypt depth and villi height: crypt
depth ratio increased the absorptive surface of jejunum. Based upon the study, 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 in the ration effectively improved the
intestinal villi of broilers.
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A study was conducted to assess the efficacy of Haematinic Combination (HC) in drinking
water at different levels and at different time intervals in broiler chicken. Commercial straight
run broiler chicks (n=240) were divided into eight treatment groups of 10 each with three
replicates. The treatments were control without HC (T 1), HC supplemented at 200, 400 and
600 mg/kg body weight on 1 to day 7 in T 2, T3 and T4, respectively and at the same doses
on day 1 to day 7 and day 19 to day 25 in T 5, T6 and T7, respectively. The T8 group of birds
was offered 200 mg of HC/kg body weight from day 1 to day 42. Biweekly body weight
and feed intake were recorded. Feed efficiency was calculated. After experimental period,
six birds/treatment were slaughtered and dressing, heart, liver, giblet, and abdominal fat
(%) were quantified and simultaneously blood was collected to ascertain the Hb, PCV,
RBC, MCV, MCH and MCHL and HI titre against Ranikhet disease. In overall period,
body weight gain, feed intake and feed efficiency at all levels were comparable with the
control. Slaughter studies revealed that liver, heart and giblet weight were comparable and
the dressing (%) was significantly higher when HC supplemented on 0 to 7 and 19 to 25
days of age at all the three levels. Abdominal fat was significantly higher in T8 when
compared to control. Blood parameters such as Hb, PCV, RBC, MCV, MCH and MCHL
suggest that supplementation HC improved these parameters and continuous supplementation
at 200 mg/kg body weight from 0 to 42 days of age enhanced the better iron availability for
Hb synthesis. HI titre level was not influenced by HC supplementation. From this study, it
could be concluded that HC supplementation in drinking water was found to comparable
performance but with significant higher dressing (%) and blood parameters.
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A total number of 96 (4 x 3 x 8) male turkeys (16 wks old) were randomly distributed into
four dietary treatment groups for a period of 24 wks (40-16=24 wks). Three experimental
diets were supplemented with 0.2, 0.4 and 0.6 mg Se/kg (T2, T3 and T4 respectively) in basal
diet (T1 considered as control). Sperm volume, progressive motility and live count were
significantly higher but dead count of spermatozoa was significantly lower (P<0.05) in T3
(0.4 mg) group. Semen biochemical parameters like creatinine, acid phosphatase (ACP) and
alkaline phosphatase (ALP) concentration did not differ significantly among the treatment
groups, whereas, total protein (increased) and cholesterol (decreased) concentration differed
significantly (P<0.05) amongst the treatment groups. On 28 wk, antibody titres were
significantly higher after feeding the 0.4 or 0.6 mg Se /kg diets whereas, on 29 wk, the
response to intra-dermal injected phyto-haemagglutinin, an index of the in vivo cell-mediated
immune response, was increased in the T3 (0.4 mg) and T4 (0.6 mg) groups. The relative
weights of the bursa of Fabricius and thymus were greater in the birds given the 0.4 mg Se/kg
diets (T3). Total erythrocyte count (TEC), packed cell volume (PCV) and hemoglobin (Hb)
content increased but erythrocyte sedimentation rate (ESR), glutamic oxaloacetic
transaminase (GOT) and glutamic pyruvic transaminase (GPT) significantly (P<0.05)
decreased in T3 treated groups as compared to the other groups. Thus it could be concluded
that supplementation of selenium at 0.4 mg/kg level in diet was beneficial for improving
physical and biochemical characteristics of semen and hematological parameters. However,
Se levels of 0.4 or 0.6 mg/kg in diet was beneficial for humoral and cell mediated immune
response of adult male turkeys. Selenium (Se) is an essential element in poultry nutrition
which has an important role in animal reproduction. There are at least 25 seleno-proteins in
human and animal body which regulate various physiological functions such as antioxidant
protection, redox regulation of gene expression, thyroid metabolism and sperm structure
integrity maintenance. Natural antioxidants together with antioxidant enzymes (superoxide
dismutase and glutathione peroxidase) form an integrated antioxidant system in avian semen
capable of protecting against free radicals and toxic products of their metabolism. In this
regard, dietary Se is an important modulator of semen quality, including the antioxidant
systems. The addition of the antioxidants to turkey semen improves sperm survival,
membrane integrity and reduces the loss of motility after 48 h storage. The purpose of this
study was to assess the effects of dietary supplementation of Se in the form of sodium
selenite in diet of adult male turkeys on immune response and physio-biochemical attributes
of Semen. Ninety-Six (96) male turkeys at 16 weeks of age were housed and distributed
randomly in to twelve groups (4 treatments × 3 replicates) of 8 birds in each group following
completely randomized design. A maize-soybean meal based basal diet (195.90 g/kg crude
protein and 11.97 MJ ME/kg of diet) was supplemented with 0, 0.2, 0.4 and 0.6 mg Se/kg
diet to have four experimental diets (T1, T2, T3 and T4, respectively). Sodium selenite was
used as a source of selenium. Haem-agglutination antibody (HA) titre was used for humoral
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immune response at 28 wks of age whereas the foot web index (FWI) was used as an index of
the cell-mediated immune response at 29th wks of age. Semen was collected (3
birds/replicate, i.e. 9 birds/ treatment) twice in a week from 37 to 40 weeks. Special care was
taken to minimize contamination by faeces and watery fluids from the cloacal region.
Immediately after collection of semen the volume, percentage of motile spermatozoa,
percentage of live and dead count were determined. After collection of semen, seminal
plasma was prepared for the following biochemical parameters were estimated. Total protein,
alkaline phosphatase (ALP), acid phosphatase (ACP), creatinine and cholesterol were
estimated using the standard method. At 40th weeks blood sample was collected for
estimation of total erythrocyte count (TEC), packed cell volume (PCV) and hemoglobin (Hb)
content increased but erythrocyte sedimentation rate (ESR), glutamic oxaloacetic
transaminase (GOT) and glutamic pyruvic transaminase (GPT). At the end of the experiment,
three birds from each of the treatment were selected randomly and slaughtered to determine
the relative weight of the lymphoid organs (bursa of Fabricius and thymus) and the liver. The
thymus tissue was carefully dissected from each side of the neck to ensure complete removal.
The data obtained in different studies were subjected to test of significance by SPSS-20 in a
completely randomized design, and means were compared using Duncan’s multiple range test
at P < 0.05. The HA titre to SRBC, an index humoral immunity, was increased (P<0.05) by
0.4 or 0.6 mg Se/kg dietary supplementation groups (T3 and T4) compared with other two
groups (T1 and T2). The mitogenic response to PHA-P measured as the foot web index (FWI),
an index of cell-mediated immunity, also was significantly increased (P<0.05) by increasing
level (0.4 or 0.6 mg Se/kg diet) of dietary Se supplementation. The intermediate and higher
concentration of Se (T3 and T4), elicited a greater response than that in the control group (T1)
and lower Se treated group (0.2 mg Se/kg diet). No significant (P>0.05) differences were
observed in liver weight of any of the Se supplemented groups whereas, the relative weight of
lymphoid organs (bursa of Fabricius and thymus) were differed (P<0.05) significantly in T3
treated group (0.4 mg Se/kg diet) compare to other three groups (T1, T2 and T4). Semen
volume, progressive motility and percentage of live and dead count, differed (P<0.05)
significantly in T3 treated group (0.4 mg Se/kg diet) compare to other three groups (T1, T2
and T4). The volume, sperm concentration, progressive motility and percentage of live count
were higher (P>0.05) while dead count was lower in T3 group (0.4 mg Se/kg diet) compared
to control (T1) or other dietary treatments group (T2 and T3 with 0.2 or 0.6 mg Se/kg diet).
There were no significant differences were observed (P>0.05) in seminal plasma creatinine,
alkaline phosphatase (ALP) and cholesterol concentration amongst the treatment groups
(Table 3), whereas the concentration of total protein was higher (P<0.05) in T3 group (0.4 mg
Se/kg diet) in comparison to T1 or T2 or T4 group. Significant (P<0.05) increased were
recorded in acid phosphatase (ACP) activity in T3 group (0.4 mg Se/kg diet as compared with
control group (T1). Total erythrocyte count (TEC), packed cell volume (PCV) and
hemoglobin (Hb) content increased but erythrocyte sedimentation rate (ESR), glutamic
oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT) significantly
(P<0.05) decreased in T3 treated groups as compared to the other groups. Thus it could be
concluded that supplementation of selenium at 0.4 mg/kg level in diet was beneficial for
improving physical and biochemical characteristics of semen and hematological parameters.
However, Se levels of 0.4 or 0.6 mg/kg in diet was beneficial for humoral and cell mediated
immune response of adult male turkeys.
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The effect of supplemental methionine on production performance, egg quality and egg
composition parameters were evaluated in Vanaraja laying hens. One hundred twenty
(n=120), Vanaraja laying hens of thirty weeks of age were selected and randomly distributed
into four dietary treatments with three replicates in each group having 10 birds in each
replicate pen. A basal diet was formulated to contain 2600 kcal/kg of metabolizable energy
(ME), 13% crude protein (CP) and 0.65% lysine. Subsequently four experimental diets were
formulated to contain 0.28, 0.32, 0.36 and 0.40% methionine. All the birds were reared in
floor under uniform management conditions during the experimental period of 12 weeks.
Supplemental methionine had no influence on hen housed egg production. However, egg
weight as well as and feed conversion ratio (egg mass/feed) improved significantly due to
0.32% methionine supplementation. No further improvement in egg weight and feed
conversion could be noticed in these parameters beyond 0.32% methionine supplementation.
The egg quality parameters (Haugh unit, egg shell thickness and eggshell weight) were not
influenced due to supplemental methionine levels. It was concluded that 0.32% lysine in the
diet is adequate for optimum production performance and egg quality in Vanaraja laying
hens.
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A study was conducted during 2017-18 on 120 day old broiler chicks (Van- Cobb 400) under
hot humid climate of Tarai region at G. B. Pant University of agriculture & technology,
Pantnagar to ascertain effect of black cumin seed supplementation on performance of broiler
chicken. In present investigation chicks were randomly divided in to four treatment group
(T1, T2, T3& T4) of thirty chicks, each group having three replicates consisting of ten broiler
chicks each. The first treatment was consider as control group (T1) in which no supplement
was added to basal diet while in treatments (T2, T3& T4) groups black cumin seed
supplementation was provided through feed at different concentration i.e. 0.5%, 0.75% and
1.0%, respectively. All the housing and management practices were similar for different
treatment groups during the whole experimental period. The results of experiment indicated
that dietary inclusion of black cumin seed supplementation in broiler chickens increased body
weight gain, decreased feed intake, improved feed conversion ratio and performance index
significantly (P<0.05), with best performance in the group supplemented with 0.5% of black
cumin seeds. On the basis of present study it can be concluded that, black cumin seeds may
be used to improve the growth performance of broiler chickens.
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The present experiment was conducted on 420 straight run commercial day old (Vencobb400) broiler chickens from 0-42 days. The chicks were randomly distributed into seven
dietary treatments groups with three replicates of 20 birds each. The birds in group A
(control) were 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 rice distillers dried grains
with solubles (rDDGS) at 5, 10 and 15% levels and birds in groups E, F and G were offered
diet having rDDGS at 5, 10, and 15% levels with enzyme (Ronozyme Max Act (GT), DSM,
Mumbai) @ 400g/ton of feed, respectively. The results revealed that the live body weight,
weight gain and feed consumption were significantly (P<0.01) higher in all treatment groups
compared to control group at 2nd week. At 3rd week of age, the mean live body weight, weight
gain and feed consumption were significantly (P<0.05) higher in treatment groups B and E
fed diets containing at 5% rDDGS with or without enzyme as compared to control group A.
However, there were non-significant difference for live body weight, weight gain feed
consumption and feed conversion ratio at 6th week of age. The highest net profit (Rs. /kg live
weight) was observed in treatment group G (23.49) followed by groups D (23.06), E (22.75),
B (22.25), C (22.11), F (21.89) and A (20.10). The highest European production efficiency
factor (EPEF) was observed in treatment group E receiving diet at 5% rDDGS with enzyme
as compared to all treatment groups. On the basis of the results of the present experiment, it
may be concluded that rice DDGS included at 5, 10 and 15% levels with or without enzyme
in diets did not have any adverse effect on broiler performance. The inclusion of rice DDGS
at 5% levels with enzyme in broiler diets was found to be beneficial in terms of improved
growth performance and EPEF in broilers. The inclusion of rDDGS in broilers diets at 15%
level was economically more beneficial due to reduced feed cost as well as cost of broiler
production. The inclusion of rDDGS in broiler diets should be based on its cost, quality,
availability and cost of other feed ingredients.
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The present experiment was carried out to investigate the nutrient requirement of
Kadaknath chicken during the starting phase from 0-6 weeks. The experiment was conducted
on three hundred day old Kadaknath chicks which were randomly divided into five treatment
groups namely A, B, C, D, and E containing 60 chicks in each and further sub-divided into
three replicates of 20 birds in each treatment group. Experimental birds fed different diets viz,
A Control diet containing CP- 18%, ME- 2700 kcal/kg, Methionine- 0.38%, Lysine- 0.85%;
group B diet containing CP- 19%, ME- 2800 kcal/kg, Methionine- 0.40%, Lysine- 0.90%;
group C diet containing CP- 20% , ME- 2900 kcal/kg, Methionine- 0.48%, Lysine- 1.00%;
group D diet having CP- 21% , ME- 3000 kcal/kg, Methionine- 0.45%, Lysine- 1.10%; group
E diet containing CP- 22%, ME- 3100 kcal/kg, Methionine- 0.50%, Lysine- 1.20%. The
control diet were formulated on the basis of requirement suggested by the book nutrient
requirement of animals (Nutrient requirement of poultry) published by Indian Council of
Agriculture Research, New Delhi. The mean live body weight and weight gain in treatment
group D was significantly (P<0.01) higher than all other treatment groups except group B.
There were non-significant differences for feed consumption in all treatment groups at 2nd,
4th, 5th and 6th week of age. The significantly (P<0.01) better cumulative FCR was recorded
in treatment groups B and D as compared to control group from 2nd to 4th and at 6th weeks.
There was non-significant difference for ND titres in all treatment groups at 3rd and 6th week
of age. The cost of production in terms of rupees per kg live weight in treatment groups A, B,
C, D and E was Rs. 261.11, 218.62, 255.39, 217.56 and 256.23, respectively. The cost of
production rupees per kg live weight in treatment groups B, C, D and E was reduced by
16.27%, 2.19%, 16.68% and 1.87%, respectively over control group. Thus, it may be
concluded that dietary treatments received higher nutrients density diets which gives better
performances in term of growth performance, immune response and economics of production
in Kadaknath chicken up to 6th weeks. Moreover, the rearing of Kadaknath chicken fed on
starter diet with ME 3000 kcal/kg, CP 21%, Lysine 1.10% and Methionine 0.45% recorded
best growth performance and lowest cost of production at the end of 6th weeks of age.
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The present experiment was carried out to investigate the immune response and meat quality
parameter during finisher phase from 7-14 weeks. The present experiment was in
continuation to earlier experiment of nutrient requirement of Kadaknath chicken during
starter phase (0-6 weeks) was continued for Finisher phase (7-14 weeks). The experiment
conducted on two hundred seventy three Kadaknath birds were divided into five treatment
groups namely A, B, C, D and E having 54, 55, 53, 57 and 54 birds, respectively in each
treatment. Each treatment group was sub-divided into three replicates. The treatment group A
as Control having basal diet (CP-18%; ME-2700 kcal/kg; Methionine-0.38%; Lysine0.85%), treatment group B diet containing CP- 17% , ME- 2900 kcal/kg, Methionine- 0.45%,
Lysine- 0.95%,; group C diet with CP- 18% , ME- 3000 kcal/kg, Methionine- 0.45%, Lysine0.90%; group D diet containing CP- 19%, ME- 3100 kcal/kg, Methionine- 0.40%, Lysine1.00% and group E diet with CP- 20%, ME- 3200 kcal/kg, Methionine- 0.38%, Lysine- 1.10
%. The control group diet was formulated on the basis of the nutrient requirement for
Kadaknath published by ICAR. The data revealed that the pH value of meat in treatment
groups A and B was significantly (P<0.05) higher than treatment group C, D and E. The free
fatty acid percent of meat in treatment group E was significantly (P<0.01) lower than all other
treatment groups. There was non-significant difference for moisture, fat, protein and total ash
among all the treatment groups. The antibody titres against ND (log2 values) at 9th and 12th
week of age in Kadaknath birds fed different levels of protein and energy diet were nonsignificant in all treatment groups. However, numerically higher ND antibody titres were
recorded in treatment groups C and B at 9th and 12th weeks of age. Though, it may be
concluded that feeding of different levels of nutrients did not affect the moisture, protein, fat,
total ash content of Kadaknath meat and antibody titres against ND. However, pH value and
free fatty acid content of Kadaknath meat varies among all the treatment groups with
different nutrient levels.
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The present experiment was conducted on 420 straight run commercial day old (Vencobb400) broiler chickens from 0-42 days. The chicks were randomly distributed into seven
dietary treatments groups with three replicates of 20 birds each. The birds in group A (control
group) were 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 sorghum distillers dried grains with
solubles (sDDGS) at 5, 10 and 15% levels and birds in groups E, F and G were offered diet
having sDDGS at 5, 10, and 15% levels with enzyme (DSM, Mumbai), respectively. All the
diets were isocaloric and iso-nitrogenous and were balanced for amino acids i.e. lysine and
methionine. At 6th week of age, the birds in treatment groups recorded comparable live body
weights and cumulative weight gain to control group. At 4th week, the inclusion of sDDGS at
higher level i.e. 15% with or without enzyme significantly reduced (P<0.01) live body
weights and cumulative weight gain as compared to control group. The inclusion of sDDGS
did not show any significant effect on feed consumption pattern in broilers among different
treatment groups. However, there was slight decline in feed intake among all treatment
groups compared to control. At 6th week, cumulative FCR at 10 and 15% inclusion level of
sDDGS was significantly higher (P<0.05) as compared to control group. The different
treatment groups having 5 and 10% sDDGS with enzyme recorded improved FCR than non
enzyme supplemented groups was comparable to control group. The mortality was within
normal range in all treatment groups. The cost of production expressed as rupees per kg live
weight in groups A to G was 64.40, 65.55, 64.95, 64.74, 64.95, 63.91 and 64.78, respectively.
The higher net profit in term of rupees per kg of live weight was observed in treatment
groups F followed by A, D, G, E, C, and B. The result suggested that the inclusion of sDDGS
up to 10% level did not adversely affect the performance of broilers. The inclusion of 10%
sDDGS with supplementation of enzyme was more beneficial in terms of growth
performance and net profit in broiler chickens.
PN-29
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The study was carried out to evaluate the effect of a commercially available feed additive on
the performance, egg quality and certain stress biomarkers in Vanaraja and Srinidhi parent
layers maintained under the agro-climatic conditions of Meghalaya. The study consists of 210
Vanaraja and 240 Srinidhi parent layers maintained under deep litter system. The Vanaraja
parents were randomly divided into two groups viz. treatment and control, consisting 105
birds in each group. Similarly, Srinidhi parents were also randomly divided into treatment
and control groups comprising of 120 birds each. The treatment groups of both the varieties
were fed with basal layer mash supplemented with a commercial feed additive containing a
combination of probiotics (Propionibacterium freudenreichii), neem (Azadirachta indica),
MOS and toxin binder at the level of 1 kg/ton of feed for 4 months (28th to 43rd weeks of
age). However, both the control groups received only basal layer mash. Statistical analysis
was performed to compare means of treatment and control groups in both varieties for
significant difference. There was significant (P<0.05) increase in the hen day egg production
(%) in Vanaraja treated group compared to control (57.57±1.57 and 40.27±3.71 percent,
respectively). However, in Srinidhi parent groups a non-significant increase in the hen day
egg production was reordered in comparison to control. Vanaraja parents showed no
significant difference between treatment and control groups in terms of fertility and
hatchability percentage. In Srinidhi parents, fertility percentage showed significant (P<0.05)
improvement in treatment (78.86 ± 6.62) than control (67.84 ± 5.81) group. Different egg
quality traits did not differ significantly between treatment and control groups in both
varieties. The mean values of serum catalase, superoxide dismutase, glutathione peroxidase
and cortisol also did not differ significantly between treatment and control groups in both
Vanaraja and Srinidhi parents. Supplementation of feed additive containing a combination of
probiotics (Propionibacterium freudenreichii), neem (Azadirachta indica), MOS and toxin
binder in the diet revealed moderate improvement in performance traits of Vanaraja and
Srinidhi parent layers maintained under the agro-climatic conditions of Meghalaya. However,
further studies involving more number of birds may be warranted for final confirmation.
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The present experiment was conducted to compare the effect of feeding different energy
levels on performance of Srinidhi chicks during summer season in Meghalaya. A total of 270
day-old Srinidhi chicks from a single hatch were randomly divided into three groups, viz. T1,
T2 and Control, consisting of 90 chicks in each group which was further subdivided into 3
replicates of 30 chicks. The birds under T1, T2 and control groups were fed with Diet-1
(Containing 2700 ME Kcal/Kg and 18% protein); Diet-2 (Containing 2900 ME Kcal/Kg and
18% protein) and Diet-3 (Containing 2800 ME Kcal/Kg and 18% protein as per
recommendation) respectively upto 8 weeks of age under battery brooder maintaining
uniform managemental practices. The performance traits viz. total feed consumption, final
body weight, body weight gain, FCR and serum catalase level were studied. Srinidhi chicks
fed rations with Diet-3 (Control group) and higher energy level of 2900 ME Kcal/Kg (T2
group) during starter phase showed significant (P≤0.05) higher final body weight, body
weight gain, and improved FCR than chicks fed with lower energy level of 2700 ME Kcal/Kg
(T1 group). The total feed consumption per chick for different experimental groups was
highest in T1 group (2253.74g ± 36.22) and lowest in T2 group (1425.55g ± 28.74). The final
body weight per chick was highest in T2 group (546.40g ± 16.25) followed by control group
(541.55g ± 11.23) and T1 (480.05g ± 16.72). The overall FCR was recorded best in T2 group
(2.79 ± 0.51) followed by control (3.34 ± 0.47) and T1 (5.09 ± 0.93) group. Serum Catalase
level (nmol/ml) among the different experimental groups did not differ significantly. Present
study showed higher final body weight, body weight gain, and improved FCR up to 8 weeks
of age in Srinidhi chicks fed with diet having higher energy content. Thus, higher energy
level may be incorporated in the diet of Srinidhi chicks during the starter phase to improve
the overall performance.
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Pleurotus djamor (Pink oyster mushroom)isrich in protein, ash, carbohydrate, dietary fibre,
vitamins, minerals and phenolic constituents (phenols, tannins, flavonoids, terpenoids,
cardiac glycoside and saponins). Therefore, itistermed as ‘boneless vegetarian meat’ and used
as ‘Nutraceutical’. Increased demand of quality protein food by growing population favours
commercial and small scale mushroom cultivation. Short shelf-life, high moisture and rapid
perishability affect negatively to farmers ‘return. In addition to preservation and product
development, alternative use of surplus mushroom can minimize the economic loss. The
multiple bio-functions of proteins and phenolics of mushroom prompted the effect study on
liver function so that it can be supplemented in a feed to augment poultry production. Phytoconstituents of Pleurotus djamor powder were concentrated to 2g/ml in methanol after
extraction under cold percolation at 400C for 72 hours. The test materials were prepared with
2g of minced fresh poultry liver in 20 ml PBS and used as Liver slice suspension (Gr-I),
along with treatment of paracetamol @3mg/ml (Gr-II),mushroom extract @ 1ml (Gr-III) and
mushroom extract @ 2ml (Gr-IV) for incubation at 370C for 1 hr. The supernatant Aspartate
Aminotransferase (AST) and Alanine Aminotransferase (ALT) activities were estimated
before and after incubation to assess the enzyme leakage. Hepato-toxic effect of paracetamol
significantly elevated (p<0.05) the supernatant AST (123.89%) and ALT (59.99%) activities
in Gr-II. Simultaneous treatment of 1 and 2 ml mushroom extract in Gr-III and IV declined
the elevated AST activity by 66.72 and 51.01% and those of ALT by 54.52 and 36.32%
respectively. ALT being more liver specific, significant inhibition of its leakage depicted the
hepato-protective effect of mushroom by anti-oxidant property of phenolics and flavonoids in
2ml extract. Thus, surplus mushroom may be economically used as a protein rich poultry feed
supplement to boost the liver function and production as well.
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To study the effect supplementation of selenium and vitamin E on the growth performance
and the hematology of broiler chicken under heat stress. A total of 288 one-day-old straightrun broiler chicks of uniform body weight were distributed randomly among the nine dietary
treatments having four replicates per treatment with eight birds in each A six week biological
experiment was conducted in a 3x3 factorial manner. Nine dietary treatments using three
levels of each selenium (0.15, 0.35 and 0.45 mg/kg diet) and Vitamin E (50, 100 and 150
IU/kg diet) were formulated as broiler starter (0-3 weeks) and finisher (4-6 weeks) diets. The
experiment was carried out in an ambience of relatively higher temperature humidity index
(83.94) during the August-September period. Weekly body weight, bodyweight gain feed
intake recorded and feed conversion ratio and (FCR) was calculated. On the 42 ndday of
experimental period the hematology of birds was carried out. The results of the present study
revealed that under heat stress better growth performance is shown by the birds fed higher
vitamin E levels (100 and 150 IU/kg diet) and 0.3 mg Se/kg diet. The RBC count, Hb (%),
packed cell volume (%), and lymphocyte (%) were significantly better in birds supplemented
with 0.3 mg Se/kg diet and 100 IU vitamin E/kg diet. Similarly, in the present study
increasing Se or vitamin E level decreased the heterophil (%) and hence, the H: L ratio. Thus,
better H: L ratio was observed in birds fed 0.3 mg Se/kg diet with 100 IU vitamin E/kg diet.
Based on the results of this it can be concluded that the supplementation of the 0.3 mg Se/kg
diet and 100 IU vitamin E/kg diet results in better growth performance and blood homeostasis
in broiler chicken.
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To study the effect of dietary supplementation of selenium and vitamin E on the serum
biochemical and the antioxidant status of broiler chicken under heat stress. A total of 288
one-day-old broiler chicks were distributed randomly among the nine dietary treatments
having four replicates per treatment with eight birds in each. A six week biological
experiment was conducted to assess the effects of selenium and vitamin E supplementation
on serum biochemical and the antioxidant status of broiler chicken. Nine dietary treatments
using three levels of each selenium (0.15, 0.35 and 0.45 mg/kg diet) and Vitamin E (50, 100
and 150 IU/kg diet) were formulated as broiler starter (0-3 weeks) and finisher (4-6 weeks)
diets. The experiment was carried out in an ambience of relatively higher temperature
humidity index (83.94) during the August-September period. The results revealed
significantly (P<0.01) higher serum total protein at 0.30 mg Se/kg with 100 IU/kg vitamin E
followed by 0.15 mg Se/kg with 150 IU/kg vitamin E and 0.45mg Se/kg with 50 IU/kg
vitamin E than those recorded in other dietary combinations. Significantly higher ALT was
recorded at 0.15 mg Se/kg with 50 IU/kg vitamin E than those recorded at 0.30 mg Se/kg
with 50 and 150 IU/kg vitamin E. Significantly lower AST was observed at 0.30 mg Se/kg
diet than those recorded in other levels of selenium in the diets. Significantly lower
glutathione peroxidase (GPx) was observed at 0.15 mg Se/kg with 100 IU/kg vitamin E
followed by 0.30 mg Se/kg with 50 IU/kg vitamin E and 0.30 mg Se/kg with 150 IU/kg
vitamin E than those observed in other dietary combinations. Significantly higher GPx was
recorded at 0.45 mg Se/kg diet than that recorded at 0.30 mg Se /kg diet. However, GPx
recorded at 0.15 mg Se/kg diet was found intermediary. Supplementation of the 0.3 mg Se/kg
diet and 100 IU vitamin E/kg diet was optimum to maintain adequate level of serum ALT,
AST and glutathione peroxidase in broiler.
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The study was conducted to evaluate the effects of dietary supplementation of red jungle fowl
specific laboratory isolated Lactobacillus reuteri (LRJFCM30) on performance, immunity
and carcass traits in broiler chicken. The feeding trial was conducted on 360 day old
CARIBRO-Vishal broiler chicks in a completely randomized design. The chicks were
randomly assigned into nine groups (T1-T9) of 40 birds each. Each treatment was partitioned
into five replicates each with 8 birds. The dietary treatments were T1 (basal diet, control), T2
(20 g BMD/100 kg feed), T3 (1 g commercial probiotic/kg feed), T4 (L. reuteri @1x 106
cfu/g/day), T5 (L. reuteri @1x 107 cfu/g/day), T6 (L. reuteri @1x 108 cfu/g/day), T7 (L.
reuteri @1x 106 cfu/g/day + 0.1%MOS), T8 (L. reuteri @1x 107 cfu/g/day + 0.1% MOS),
and T9 (L. reuteri @1x 108 cfu/g/day + 0.1% MOS). The experiment was conducted for 5
weeks. Birds were reared in cage system under standard feeding and uniform managemental
conditions. Weekly Body weight was recorded and feed residues were weighed in order to
calculate feed intakes and FCR. At 6 th week of age, a total of eight birds per dietary group
were slaughtered and data different carcass traits were recorded. The results revealed that
cumulative body weight (6th week) and body weight gain (0-6 week) was significantly
(P<0.05) higher in T9 followed by statistically similar T8, T7, T6, T3 and T2 group. The
results of feed intake, feed conversion ratio and carcass traits showed that no significant
(P>0.05) difference was observed in among the different dietary supplemented groups. The
humoral immnutity and cell mediated immunity was significantly (P<0.05) higher in T9
group. From the results it can be concluded that the supplementation of laboratory isolated
(LRJFCM30) Lactobacillus reuteri @1x108cfu/g/day, along with 0.1% MOS in broiler
chicken ration significantly improves growth performance and immunity.
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The study was conducted to evaluate the effects of dietary supplementation of red jungle fowl
specific laboratory isolated Lactobacillus reuteri (LRJFCM30) on hematology and serum
biochemistry of broiler chicken. A total 360 CARIBRO-Vishal broiler chicks were weighed
individually and randomly allocated to nine treatment groups, each having five replicates
with eight chicks in each. The dietary treatments were T1 (basal diet, control), T2 (20 g
BMD/100 kg feed), T3 (1 g commercial probiotic/kg feed), T4 (L. reuteri @1x 106
cfu/g/day), T5 (L. reuteri @1x 107 cfu/g/day), T6 (L. reuteri @1x 108 cfu/g/day), T7 (L.
reuteri @1x 106 cfu/g/day + 0.1%MOS), T8 (L. reuteri @1x 107 cfu/g/day + 0.1% MOS),
and T9 (L. reuteri @1x 108 cfu/g/day + 0.1% MOS). At 6th week of age, blood was collected
from jugular vein for hematological studies and serum was separated to analyzed different
biochemical parameters. The results revealed significant increase (P<0.05) in the serum total
protein, albumin, calcium, and phosphors levels, whereas, significant (P<0.05) decrease in
the serum glucose, cholesterol, and triglycerides levels were observed in birds fed diet T9
compared to diet T1 and T2, whereas, other dietary treatments yielded intermediate values.
No significant dietary effects were observed in serum globulin and albumin: globulin ratio.
The hematological parameters viz. total erythrocyte count (TEC), total leucocytes count
(TLC), hemoglobin (Hb), and packed cell volume (PCV) were significantly (P<0.05) higher
in dietary treatment T9 compared to treatment T1 and T2, whereas, other dietary treatments
yielded intermediate values. From the results it can be concluded that the supplementation of
laboratory isolated Lactobacillus reuteri @1x108cfu/g/day, along with 0.1% MOS in broiler
chicken ration significantly improves the hematological and serum biochemical parameters of
broiler chicken.
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Natural plant sources as feed additives are getting attention of many researchers to be used in
animal and poultry diets as replacement of Antibiotic Growth Promoters (AGPs). The study
was conducted to investigate the effect of polyphenol extracted from Tamarind seed (TSP)
coat as a natural growth promoter on performance, carcass traits,gut health and serum
biochemical parameters in broiler chickens. Biological experiment was undertaken with day
old Chicks(n=280) assigned to 7 treatments(i.e. T1-control(C)- maize-soya based diet , T2C+125 TSP , T3-C+250 TSP, T4-C+5% fish meal replaced by soybean meal, T5T4+125TSP, T6-T4+250 mg/kg TSP and T7- T1+0.025% antibiotic for 0-42 days in such a
way that each treatment has 5 replicate having 8 chicks each. The results revealed the
following information: The growth and feed intakeof broilers in all groups did not differ
significantly (p > 0.05) during all growth phases but during the period of 0-21 days of age,
the weight gain of broilers that received TSP extract at 125, 250 mg/kg TSP with and
without fish meal in their diet was significantly (p < 0.05) higher than control. The FCR were
significantly (p < 0.05) lower in all TSP treated group in 0-3 week but in overall growth
phase did not differ significantly from control and antibiotic group. The weight of thigh and
drumstick was significantly (p < 0.05) higher in all treatment in comparison to control. No
significant effect was observed in serum calcium,phosphorus and plasma glucosein all
treatment groups. Serum protein level was significantly increased inTSP supplemented
group(T2,T3,T5,T6) and fishmeal diet T5. Serum urea, triglycerides and cholesterol level
wasdecreased with supplementation of TSP in diet compared to control group and antibiotic
group. Lactobacillus population in duodenum and caecum was significantly (P < 0.01)
increased in all polyphenol treated groups and coliform count was significantly (P<0.01)
decrease in comparison to control and antibiotic group. This study demonstrated that
tamarind seed coat polyphenol slightly improved average daily weight gainand gut health
may be a substitute for antibiotic

162

Effect of organic, inorganic and nano selenium particles on the
immunocompetence traits, blood biochemical and haematological
attributes, histopathology and meat composition of turkey poults
A. Verma, A. Bhattacharyya, P. K. Shukla, R. Kumar, B. Yadav, V.
Kumar, M. K. Patel and A. Prakash
DUVASU- Collage of Veterinary Science and Animal Husbandry, Mathura, Uttar Pradesh
PN-38

Oral
Abstract

Email: amitav6@gmail.com

72 day old turkey poults of small white variety were distributed into four dietary treatments:
T1-basal diet (turkey starter ration; NRC, 1994), T2- basal diet+0.3 mg/ kg inorganic
selenium, T3- basal diet+0.3 mg/ kg organic selenium, T4- basal diet+0.3 mg/ kg nano
selenium, having three replicates each. HA and IgM response to 1% SRBC (log2 titre) was
apparently better in T4 as compared to other treatment groups. Further, IgG response was
significantly higher (p<0.05) in T3 and apparently higher in T4 as compared to other two
treatment groups. HDL cholesterol and SOD values were significantly higher (P<0.01) in T4
compared to other treatment groups. Heterophil-lymphocyte ratio was significantly lower
(P<0.05) in T4 compared to other treatment groups. T4 showed highest amount of lymphoid
cell proliferation in bursa, caeca, spleen and thymus in comparison to other treatment groups.
Percent crude protein content of breast and thigh meat was significantly higher (P<0.01) in
organic and nano selenium supplemented groups as compared to control group. Selenium
level of breast and thigh meat was comparatively higher in organic and nano selenium
supplemented groups as compared to control group. Thus, dietary supplementation of nano
selenium particles @ 0.3 mg/ kg may reduce the adverse effects of stress as depicted by
decreased heterophil lymphocyte ratio and enhance immunity of turkey poults. Further,
supplementation in the aforesaid dose rate may lead to increase in percent protein and
selenium in breast and thigh meat cuts.
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A study was conducted to assess the effect of dietary inclusion of azolla (Azolla pinnata) in
raw and meal forms and dietary supplementation of graded levels of chromium picolinate
(cp) on production performance, immune competence traits, development of digestive organs
and carcass quality traits of coloured chicken. 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, T3- T1+800ppb cp, T4- T2+ 800ppb cp. Weekly body
weight and body weight gain of the coloured chicken in T2, T3 and T4 were found to be
higher than the control group whether significantly or apparently. Further, weekly body
weight was comparatively higher in T4 as compared to the other treatment groups. This trend
was also seen in body weight gain till 4 weeks of age. Interaction of 5 per cent azolla and 800
CrPic recorded significantly highest (P<0.01) weekly feed consumption up to third week.
However, there was no significant difference in FCR among the treatment groups. T4
recorded significantly highest (P<0.01) nitrogen balance in metabolic trial conducted at the
end of fourth week of the experiment. Values of IgG were found to be significantly higher
(P<0.05) in T4 than T2 and T3. Foot web index was significantly higher (P<0.01) in T4
among treatment groups. No significant differences in carcass traits and development of
digestive organs age among treatment groups were recorded. Thus, it may be concluded that
feed replaced with the 5% azolla meal and dietary supplementation of 800 ppb chromium
picolinate resulted in higher weekly body weight and better immunity in coloured chicken.
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A study was conducted to assess effect of dietary inclusion of azolla (Azolla pinnata) in raw
and meal forms and dietary supplementation of graded levels of chromium picolinate (cp) on
feed conversion ratio, blood biochemical and haematological attributes, development of
lymphoid organs and meat composition of coloured chicken. 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, T3- T1+800ppb cp, T4- T2+ 800ppb
cp. No significant difference in FCR was recorded in starter and finisher phases. H:L ratio of
T1 and T2 birds were significantly higher (P<0.01) than T3 and T4. Serum triglyceride was
significantly higher (P<0.05) in T2 followed by T1 and thereafter in T4 and T3 group. There
was no significant difference in the development of lymphoid organs among the treatment
groups. Breast meat crude protein content of T3 and T4 was found to be significantly higher
(P<0.01) than T1 and T2. Thigh meat crude protein content of T3 and T4 were significantly
higher (P<0.05) than T1. Ether extract values for T1 and T2 were not significantly different
but were significantly higher (P<0.05) than T3 and T4. Hence, it may be concluded that feed
replaced with 5% azolla meal on dry matter basis along with dietary supplementation of 800
ppb chromium picolinate revealed reduced H:L ratio, suggestive of reduced stress levels.
Further, feed replaced with 5% azolla meal along with dietary supplementation of 800 ppb
chromium picolinate significantly increased muscle protein and decreased fat content in
breast and thigh muscles.
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A study was conducted to assess the effect of dietary inclusion of azolla (Azolla pinnata) in
raw and meal forms on FCR, blood biochemical and haematological attributes, development
of lymphoid organs and meat composition of coloured chicken. 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 chicks got access to ad lib raw azolla along with basal diet, T4- T2+ after four
weeks chicks got access to ad lib raw azolla along with basal diet. FCR during starter phase
(0-4 weeks) and 0-8 weeks was apparently better in the treatment group T2. TLC values were
significantly higher (P<0.01) in T2 than other treatment groups. H:L values for T2 and T4
were significantly higher (P<0.05) than T1. Triglycerides and SGOT values in serum of T1,
T2 and T3 groups were significantly (P<0.01) higher than control group. Bursa weight and
bursa width was significantly higher (P<0.05) in T2 and T4 compared to other treatment
groups. Calcium content in breast meat of T4 was found to be significantly higher (P<0.05)
than T1 and T3. However, no significant differences were observed in basic chemical
composition of thigh meat among the various treatment groups. It may be concluded that
Azolla meal can replace poultry feed up to 5% level without causing any adverse effect on
the feed conversion ratio (FCR), blood biochemical and haematological attributes and meat
composition of coloured chicken.

166

Effect of dietary supplementation of graded levels of chromium picolinate
on the feed conversion ratio, blood biochemical and haematological
attributes, development of lymphoid organs and meat composition of
coloured chicken
S. K. Kashyap, P. K. Shukla, A. Bhattacharyya, S. P. Singh and R. Sirohi
DUVASU- Collage of Veterinary Science and Animal Husbandry, Mathura, Uttar Pradesh
PN-42

Poster
Abstract

Email: amitav6@gmail.com

A study was conducted to assess the effect of dietary supplementation of graded
levels of chromium picolinate on the feed conversion ratio, blood biochemical and
haematological attributes, development of lymphoid organs and meat composition of
coloured chicken. 120 day old straight run, day old coloured chicken (Chabro) were
distributed into four treatments: T1-basal diet, T2- T1+400ppb chromium picolinate (cp), T3T1+800ppb cp, T4- T1+1600ppb cp. There were no significant differences in FCR in starter
and finisher phases. Lymphocyte count for T2, T3 and T4 were significantly higher (P<0.01)
than the T1. However, H:L ratio revealed a non significant decreasing trend with increase cp
supplementation level. Values for triglyceride and cholesterol in T1 were significantly higher
(P<0.01) than T2, T3 and T4. Bursa weight was significantly higher (P<0.01) in T3 compared
to the other treatment groups. Crude protein content in breast meat were significantly higher
(P<0.01) and ether extract content were apparently lower in T2, T3 and T4 compared to
control. Similarly, crude protein content in thigh meat for T2, T3 and T4 were significantly
higher (P<0.01) than T1. Ether extract content of thigh meat of T1 and T2 were higher
(P<0.01) than T3 and T4. Phosphorus content in thigh meat of T3 was significantly higher
(P<0.05) than T1, T2 and T4 respectively, however T1, T2 and T4.Hence, it may be
concluded that dietary supplementation of chromium resulted in higher crude protein content
in breast and thigh meat without any adverse effect on the blood biochemical and
haematological attributes in coloured chicken.
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An experiment was conducted to study the effect of dietary supplementation of graded levels
of moringa leaf meal on the weekly growth performance, development of lymphoid organs,
digestive organs and carcass traits of coloured chicken. 210 day old straight coloured chicken
(Chabro) were distributed into four dietary treatments: T1-basal diet (Broiler starter diet till 4
weeks of age and there after broiler finisher diet; BIS, 2007), T2- T1+1% moringa leaf meal,
T3- T1+2% moringa leaf meal, T4- T1+3% moringa leaf meal, T5-T1+ 4% moringa leaf
meal, T6- T1+ 5% moringa leaf meal, having three replicates each. Weekly body weight at 1st
week was significantly lower (P<0.01) in T5 and T6 as compared to the control group.
Weekly body weight gain was significantly higher (P<0.01) in T2 as compared to the control
group at 8th week of age. Weekly FCR of T2 birds was significantly better at 5th week
(P<0.05) and 8th week (P<0.01) as compared to the control group. Percent liver weight was
significantly lower (P<0.01) in T2 as compared to the control group. Percent shrinkage was
significantly higher (P<0.01) in T1, T3, T5 and T6 as compared to the other treatment groups.
However, there was no significant difference in the development of lymphoid organs,
digestive organs and carcass quality traits among the different treatment groups. Thus, it may
be concluded that dietary supplementation of 1% moringa leaf meal may result in better
growth performance without any adverse effect on the development of lymphoid organs,
digestive organs and carcass quality traits.
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An experiment was conducted to study the effect of dietary supplementation of graded levels
of moringa leaf meal on the growth performance, immunocompetence traits and blood
biochemical attributes of coloured chicken. 210 day old straight coloured chicken (Chabro)
were distributed into four dietary treatments: T1-basal diet (Broiler starter diet till 4 weeks of
age and there after broiler finisher diet; BIS, 2007), T2- T1+1% moringa leaf meal, T3T1+2% moringa leaf meal, T4- T1+3% moringa leaf meal, T5-T1+ 4% moringa leaf meal,
T6- T1+ 5% moringa leaf meal, having three replicates each. Body weight gain during 4 to 8
weeks was significantly higher (P<0.05) in T2 and apparently higher in T2 during 0 to 8
weeks as compared to the control group. FCR during 4 to 8 weeks was significantly better
(P<0.05) in T2 as compared to the control group. Serum protein was significantly lower
(P<0.05) in T5 and T6 as compared to the control group. Similarly, HDL Cholesterol was
significantly higher (P<0.01) in T4, T5 and T6 as compared to the control group. Further, HA
response to 1% SRBC (log2 titre) was significantly better (P<0.01) and IgM response was
apparently better in T4 as compared to the control group. Thus, it may be concluded that
dietary supplementation of 1% moringa leaf meal may result in better growth performance
and higher immunity in coloured chicken.
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Ban and restrictions on the usage of Antibiotic Growth Promoters (AGPs) in the poultry
farming due to public health concerns has made it essential to search for reliable alternatives
from natural sources. Nature identical molecules have been considered as dependable option
over conventional herbal formulations (Combination of herbs/herbal extracts) due to defined
mode of action and ease in the development of quality parameters. G Pro Naturo is one such
unique formulation with stabilised nature identical molecules & essential oils. This has huge
advantage over conventional Polyhedral formulations in maintaining quality, in defining
mode of action & in delivering consistent performance. The modes of action of growth
promoters are always related to the inhibition of pathogenic bacteria in the Gut.GPRO Naturo
has the ability to cross cell membranes and combine with sulfur-containing molecular groups
in amino acids and proteins, thus interfering with cell metabolism of the microbes. An invitro yeast model has been adopted to confirm the mode of action of G Pro Naturo as growth
promoter through antimicrobial action. In the study, the formulation has shown significant
reduction in the vital enzymes like GST and ADH in the yeast, which can affect the cell
viability to a greater extent. With the clear and defined proven mode of action and the field
efficacy trial done for the product, the poultry producer can apply the product to provide
reliable solution for optimum animal performance.
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Seventy two (72 day old chick), commercial white broiler chicks were randomly distributed
into 4 groups with 3 replicates of 6 birds in each replicate. Four iso-caloric and isonitrogenous dietary treatments were formulated by adding 0% (control), 1.5% Turbinaria
conoides (T1), 1.5% Gracilaria Salicornia (T2), 1.5% Kappaphycus alvarezii (T3) dried
powder. Experiment was carried out up to 0-49d of age (starting 0-21d and Finisher 21-49d)
during hot-dry (April-May) summer. The feed conversion ratio differed (P<0.05) among the
groups during finisher phase with highest value in control (1.69) followed by T1 (1.67), T3
(1.61) and lowest in T4 (1.59). Shrinkage loss (%), eviscerated yield (%) and dressing yield
(%) differed (P<0.05) between the control and test groups. Eviscerated yield (%) was highest
in T2, followed by in T3, control and lowest in T1. Yield of immune organs (spleen and bursa
of Fabricious) differed between the control and other dietary treatment groups. Highest yield
of spleen was observed in T3 while of bursa was observed in T1.Total ash and moisture
contents differed (P< 0.05) due to dietary treatments. Total Ash (%) was higher in control
while moisture in T1. Cell mediated immunity differed (P<0.05) between control and dietary
treatment groups, highest in T3, followed by T1, T2 and lowest in control. Serum and meat
protein values did not differ significantly. Humoral immune response also differed (P<0.05)
between control and dietary treatment groups and highest value was observed in T2, followed
by T1, T3 and control. From the above mentioned discussion it may be concluded that
addition of dried Turbinaria conoides, Gracilaria salicornia, Kappaphycus alvarezii based
formulations at 1.5 % level in broiler diet improved feed conversion efficiency, immuneresponsiveness and eviscerated yields of the broilers.
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Poultry is one of the fastest growing segments of the agricultural sector in India with
annual egg production of 70 billion eggs and 3.8 million tons of broiler meat. India is the
third largest egg producer after China and USA and the fourth largest chicken producer after
China, Brazil and USA. But when it comes to per capita availability of eggs and meat it is
very less i.e. 68 eggs and 2.5 kg meat against the recommendation of 180 eggs and 11 kg
poultry meat. Despite the impressive achievements in poultry, the industry faces a challenge
of disproportionate rise in prices of inputs (mainly feed) and poultry products (egg & meat)
making poultry a non lucrative enterprise. The solution to some extent thus lies in reducing
feeding cost by using certain supplements. Keeping the above facts in view, an experiment
was undertaken on 396 day old commercial broiler chicks (Cobb) which were divided into
eleven groups with three replicates. The groups were designated as T0; chicks fed basal diet,
T1; chicks fed basal diet along with organic mineral mixture 1 (Organomin forte) @ 0.5 g per
kg feed, T2; chicks fed basal diet along with organic mineral mixture 2 (Vannamin) @ 0.5 g
per kg feed,T3; chicks fed basal diet along with probiotics (Microguard) @ 0.1g per kg
feed,T4; chicks fed basal diet along with enzymes + probiotics (Brozyme - XPR) @ 0.5 g
per kg feed, T5; chicks fed basal diet along with emulsifier (Lipigon) @ 0.5 g per kg feed, T6;
chicks fed basal diet with 3% less energy, T7; chicks fed basal diet with 3% less energy along
with liver supplement 1 (Superliv premix) @ 0.5 g/kg feed, T8; chicks fed basal diet with
3% less energy along with liver supplement 2 (X- liv Pro) @ 0.5 g/kg feed, T9; chicks fed
basal diet along with enzymes with probiotics (Brozyme - XPR) and liver supplement
1(Superliv premix) @ 0.5 g/kg feed, and T10; chicks fed basal diet along with enzyme with
probiotics (Brozyme - XPR), liver supplement 1(Superliv premix) and emulsifier (Lipigon)
@ 0.5 g/kg feed. The results of the study revealed that maximum body weight gain at 6 week
was observed in T10 group followed by T9, T4, T3, T5, T2, T1, T8, T0, T7 and T6. All the
supplemented groups showed significant (P<0.05) reduction in the feed intake compared to the
control except T6. Similarly, all the supplemented groups showed significant (P<0.05) reduction
in the feed conversion ratio compared to the control. It may, therefore, be concluded that
supplementation of probiotics, enzymes, organic mineral mixture, liver supplement and
emulsifier is beneficial for improved broiler performance.
PN-47
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A study was undertaken to assess the nutritional worth of citrus waste in commercial
broilers. Three hundred day-old broiler birds of IBL-80 strain were divided into eight groups
having four replicates of eight birds. Eight dietary treatments included Control (T1), treatment
groups having citrus waste @ 2.5% (T2), 5% (T3) and 7.5% (T4) levels. Diet T5 was same as
T1 having cocktail of enzymes and diet T6 to T8 were having same as T2, T3 and T4 having
cocktail of enzyme. Each diet was prepared separately for starter (0-14 days), grower (15-21
days) and finisher (22-42 days) phase. Blood from four birds per treatment was collected
from the wing vein at the end of the experiment. For separation of plasma, collected blood
samples were centrifuged in refrigerated centrifuge stored at -20oC. Similarly, Hemolysate
was prepared from plasma separated blood and stored at -20oC. The stored samples were
evaluated for Normal blood profile (Glucose, TP, albumin and globulin), Lipid profile
(cholesterol & triglyceride), liver and kidney function test (ALT, AST, BUN & creatinine)
and Anti-oxidant levels (Catalase, SOD, lipid peroxidation, GPX, GSH, Vitamin-E and
Vitamin-C). The TP, albumin, globulin and BUN level showed non-significant difference
between the various treatments. The plasma cholesterol and triglyceride levels decreased with
increase in citrus waste level in the diet. AST level decreased linearly with increase in citrus
waste supplementation and was the lowest for groups fed 7.5% citrus waste. The Catalase and
SOD activity increased numerically with increase in inclusion level of citrus waste in the
diets. The LPX activity decreased (P≤0.05) up to 5% citrus waste fed groups and levels
increased (P≤0.05) at highest level of citrus waste inclusion in the diet. Similar trend was
observed for GPX and GSH activity. Vitamin-E and Vitamin-C activity was found to be
highest (P≤0.05) where 5% citrus waste was supplemented. Anti-oxidant levels showed better
response up to 5% citrus waste inclusion in the diet. It was concluded that 5% citrus waste
can be supplemented in broiler starter ration.
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The over dependence on the use of soybean as major source of protein in poultry feed has led
to competition with man for this ingredient and consequently high-cost of poultry feeds.
Hence, it is challenge to poultry researcher to exploit alternative protein feedstuffs that are
locally available, relatively cheaper and can meet the nutrient requirements of poultry. he
present experiment was conducted on 240 ‘Vencobb 400’ strain to evaluate effect of moong
dal waste with enzyme supplementation on growth performance of broilers. They were
equally and randomly distributed in to four treatment groups having three replicates with 20
birds in 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 diet with moong
dal waste at 5%, 10% and 15% level with enzyme, respectively. All the diets were iso-caloric
and iso-nitrogenous. Body weight and feed intake of chicks allotted in replicates were
recorded at weekly interval up to 6th week of age. At the end of study, the broilers chicken
fed with the 15% moong dal waste with enzyme recorded significantly higher body weight
than control and all other groups. Also, the birds in group B and C showed higher body
weight than control at end of experiment. The birds in group D fed with 15% moong dal
waste with enzyme showed significantly higher cumulative weight gain as compared to other
groups. It was observed that cumulative weight gain was highest in group D while lowest in
control groups A. The mean weekly feed consumption at different week of age did not differ
significantly among treatment groups. The feed consumption was almost similar in all
treatment groups. At 6th week of age groups receiving moong dal waste with enzyme showed
numerically better cumulative feed conversion ratio as compared to control group. The
mortality was within normal range in all groups. The overall results indicated that, the 15%
moong dal waste with enzyme resulted in increased live body weights (16.60%) over control.
It may be concluded that inclusion of 15% moong dal waste with enzyme can be incorporated
in the broiler diet for optimum growth performance and to increase profit margins in broiler
production.
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There is increasing efforts to explore various phytobiotics whose therapeutic properties could
improve poultry production. The composition and concentration of bioactive substances in
Chaya leaf, garlic and ginger vary greatly. We hypothesized that the synergy of these
substances could improve the performance of growing pullets reared without antibiotics.
Therefore, this study determined the effect of varying levels of Chaya, garlic and ginger
mixture (CGG) supplementation in diets for growing pullets on the growth performance and
haematological parameters. Four hundred birds (8-wks-old) were assigned to 5 treatments.
They were fed diets containing 0.0, 2.5, 5.0, 7.5 and 10.0 g/kg CGG for 10 weeks. Antibiotics
were not administered to birds during this study. Data were analyzed in one-way ANOVA
and orthogonal polynomials (linear and quadratic). Highest final weight (linear, P=0.0185;
quadratic, P=0.0340) and weight gain (linear, P=0.0230; quadratic, P=0.0350) were observed
in birds fed diets containing 10 g/kg CGG. The CGG treatments reduced the feed intake
(P<0.01; linear, P<0.001) with improved feed utilization efficiency (linear, P<0.01; quadratic,
P=0.0409). Dietary CGG addition resulted in increased livability (P=0.0262; quadratic,
P<0.05) of growing pullets. The neutrophils and monocytes count increased linearly in blood
(P<0.01) with increasing amounts of CGG. However, lymphocyte count was lowest in birds
fed 7.5 g/kg CGG. The synergy of bioactive substances can be considered as a suitable
alternative to antibiotics with positive effect on the performance and health status of growing
pullets.
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The aim of this study was to determine the optimum level of incorporation of Chromium in
the ration of broilers and to assess the effect of supplementation of Chromium as feed
supplement on performance of broilers, a feeding trial of six weeks followed by metabolism
trial was conducted, using 150 one-day old broiler chicks randomly distributed in completely
randomized block design. The experimental starter and finisher rations contained 21.79 and
19.22% C.P., respectively. The five treatments were designated as C i.e. control group fed on
unsupplemented diet and T1 and T2treatment groups supplemented with 200ppb feed and
400ppb feed level of Chromium picolinate in the experimental broiler starter and finisher
ration, respectively. Likewise T3 and T4 treatment group were supplemented with 200ppb
feed and 400ppb feed level of Chromium chloride in the experimental broiler starter and
finisher ration, respectively. All the treatment groups were further divided in two replicates
namely R1 and R2. Each replicate have 10 birds. The temperature humidity index (THI),
body weight, body weight gain, average daily weight gain, feed consumption, feed
conversion ratio, dry matter digestibility, nitrogen balance, performance index, protein
efficiency ratio were recorded for all five treatment groups. Environment stress was noticed
as ambient temperature and THI were recorded to be higher than the threshold. Highly
Significant effect of dietary treatments i.e., incorporation of Chromium picolinate and
Chromium chloride at different levels on body weight, body weight gain, average daily body
weight gain, feed conversion ratio, nitrogen balance and performance index were observed
whereas, on feed consumption and protein efficiency ratio significant effect was observed
and on dry matter digestibility the effect was revealed to be non significant. The findings of
present study in respect to all parameters included in the study indicated that incorporation of
Chromium picolinate and Chromium chloride at different levels could be effectively used in
the ration of broiler chicks to improve performance. The optimum levels adjudged from p
resent study are 400ppb feed of chromium picolinate.
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This study was undertaken to compare the efficacy of different herbal vitamin E and selenium
supplements in synchronizing the ovarian function and revitalizing the female reproductive
system, thus optimizing ovulation and egg production, in layer birds. Two hundred and fifty
(250) White Leghorn layer birds aged 55-65 weeks were randomly divided into five groups
(n=10x5x5), control (T1) and four treatments (T2, T3, T4, T5). A layer finisher diet was fed (as
per BIS, 1992) to five groups. Control group (T1) was offered basal layer ration, (T2) ration
supplemented with Ayusel E Forte(M/s Ayurvet Ltd.) @250 g/ton of feed. (T3) ration
supplemented with Competitor Brand A**@ 250 g/ton of feed, (T4) Competitor Brand B**
@100 g/ton of feed, and (T5) Competitor Brand C** @ 250 g/ton of feed. The diets and
potable clean, fresh tap water were provided ad libitum throughout the trial period. Weekly
feed intake, feed efficiency for dozen eggs produced, %hen day egg production and
hematological variables were studied to observe the effect of different herbal vitamin E and
Selenium feed supplements as above. The results revealed that the weekly feed consumption
was significantly less in T2 group and the feed intake of T2group was constant throughout the
study period. The feed efficiency per dozen eggs produced at different periods of laying
showed that T2 had better performance i.e. from 55 to 65 weeks of production and the value
gradually decreased (1.93-1.75) towards 65 weeks of age showing a better FCR. The % hen
day egg production(79.7-81.7) at different periods of laying showed that T2 had better
performance from 55 to 65 weeks of production compared to the other treatment groups. The
concentrations of the serum biochemical analytes like total protein, albumin, globulin, AST,
calcium, phosphorus, glucose, cholesterol were estimated and the values obtained showed no
significant difference among treatments; however,T2showed numerically better values
compared to the other treatments indicating the efficacy of Ayusel E Forte over competitor
brands. Hence, it could be concluded that herbal vitamin E and selenium supplements
enhanced the performance of layers by decreasing feed intake and FCR and improving % hen
day egg production.
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A study was conducted to study the effects of black pepper, jaggery supplementation
and feed restrictions on carcass traits and meat quality of broilers. 480 chicks were distributed
randomly into 8 treatments having total 60 birds per treatment (4 replicates x 15 chicks in
each replicate). (T1- Control group fed ad-libitum as per ICAR specification, T2- T1with feed
restriction (8-10 hrs), T3- T1 with 0.5 % black pepper supplementation, T4- T1 with 0.5 %
black pepper supplementation with feed restriction, T5-T1 with 1% jaggery supplementation,
T6- T1 with 1% jaggery supplementation with feed restriction , T7- T1with 0.5% black pepper
and 1% jaggery supplementation and T8- T1with 0.5% black pepper and 1% jaggery
supplementation with feed restriction. Significantly lower liver percentage, giblet percentage
and cholesterol level were observed due to feed restriction. Significantly increase in dressing
percentage was found in groups with black pepper supplementation. Cholesterol level and
glucose levels also found lower in black pepper supplemented groups. Significantly (P≤0.05)
increase in hemoglobin level, glucose level and cholesterol level was observed in jaggery
supplemented groups. It was concluded that feed restriction as well as supplementation of
black pepper and jaggery in broiler’s diet affect the carcass traits and blood parameters.
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A study was conducted to study the effects of feed restrictions and additional (1%) fat
supplementation on meat quality of broilers. In this growth study, 480 chicks were distributed
randomly into 8 treatments having total 60 birds per treatment (4 replicates x 15 chicks in
each replicate). T0- Control group fed ad-libitum as per ICAR 2013 specification, T1- T0 with
additional 1% fat supplementation, T2- T0 with feed restriction at 8-14 DOA (8-10 hrs), T3- T1
with feed restriction at 8-14 DOA (8-10 hrs), T4- T0 with feed restriction at 15-21 DOA (8-10
hrs), T5- T1 with feed restriction at 15-21 DOA (8-10 hrs), T6- T0 with feed restriction at 2228 DOA (8-10 hrs) and T7-T1 with feed restriction at 22-28 DOA (8-10 hrs). 4 birds from
each treatment were sacrificed and sample of meat from breast and thigh muscle were taken
and analyse for chemical composition and sensory evaluation. Crude protein content of meat
was significantly higher in second week feed restriction as compared to control and other
restriction groups. The carcass fat was significantly lower in second week restriction group
than other groups including control. Fat was significantly higher for 2nd week restricted group
for both levels of fat. Also for 4th week restriction 1% additional fat had significantly lower
fat content. For colour at 3% fat 2nd week feed restriction gave the better result as compare to
other groups.
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An experiment was conducted conducted at Poultry farm of U.P. Pt. Deen Dayal Upadhyaya
Pashu Chikitsa Vigyan Vishwavidyalaya Evam Go Anusandhan Sansthan (DUVASU),
Mathura to study effect of sea buckthorn (Hippophae rhamnoides) leaf meal (SBTLM) in
coloured breeder vis-à-vis post-hatch chicks on serum biochemical attributes during summer
season. Ninety coloured breeder (Chabro) hens and eighteen viable cocks in 1:5 sex ratio
were randomly distributed into three treatment groups: Control (Basal), standard breeder diet
(BIS, 2007); basal+0.5% and basal+1% SBTLM. Thereafter, two hundred seventy chicks
obtained from these groups were further subdivided into three groups: Control (Basal),
Broiler starter till 4 weeks, broiler finisher till 8 weeks of age, BIS 2007; basal+0.5% and
basal+1% supplementation of SBTLM in a 3x3 CRD. Serum HDL was significantly higher
(P<0.05), where as serum cholesterol was significantly lower (P<0.05) and serum triglyceride
was significantly lower (P<0.01) in both post hatch SBTLM supplemented groups as
compared to control group. There were no significant difference in other serum biochemical
attributes viz. total protein, albumin, globulin, A/G ratio, uric acid, creatinine, SGOT & SGPT
among the treatment groups. Thus, it may be concluded that dietary supplementation of sea
buckthorn leaf meal in coloured chicken @ 0.5% and 1% resulted in higher serum HDL,
lower cholesterol and triglyceride without any adverse effect on other biochemical attributes.
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An experiment was conducted at Poultry farm of U.P. Pt. Deen Dayal Upadhyaya Pashu
Chikitsa Vigyan Vishwavidyalaya Evam Go Anusandhan Sansthan (DUVASU), Mathura to
study the effect of sea buckthorn (Hippophae rhamnoides) leaf meal (SBTLM) in coloured
breeder vis-à-vis post-hatch chicks on growth performance during summer season. Ninety
coloured breeder (Chabro) hens and eighteen viable cocks in 1:5 sex ratio were randomly
distributed into three treatment groups: Control (Basal), standard breeder diet (BIS, 2007);
basal+0.5% and basal+1% SBTLM. Thereafter, two hundred seventy chicks obtained from
these groups, 90 chicks from each breeder groups were further subdivided into three groups:
Control (Basal), Broiler starter till 4 weeks, broiler finisher till 8 weeks of age, BIS 2007;
basal+0.5% and basal+1% supplementation of SBTLM supplementation in a 3x3 CRD.
Weekly body weight was significantly higher (P<0.05) in the treatment group subjected to
0.5% breeder birds and post hatch chicks supplementation of SBTLM during 1st, 2nd, 6th, 7th
and 8th week of age as compared to other groups. Similarly, weekly body weight gain of 0.5%
SBTLM supplemented group during post hatch and obtained from breeders subjected to 0.5%
SBTLM supplementation was significantly (P<0.01) higher during 1st, 2nd, 5th and 6th week
while weekly FCR was significantly better (P<0.01) during 1st, 2nd, 3rd and 6th week of age
among the treatment groups. Thus, it may be concluded that dietary supplementation of 0.5%
sea buckthorn leaf meal in breeder diet and there after dietary supplementation of 0.5% sea
buckthorn leaf meal in post hatch chicks obtained from the aforesaid breeders resulted in
better body weight, body weight gain and FCR.
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The synbiotics are gaining popularity and scientific credibility as functional feed supplements
in poultry nutrition. The synbiotics supplementation potentially establishes the changes in
histomorphology and microbiota in avian gut. The synbiotics increase the digestive and
absorptive function of the intestine due to increased absorptive surface area, expression of
brush border enzymes, and nutrient transport systems. Increasing the villus height suggests an
increased surface area capable of greater absorption of available nutrients. Thus, the use of
synbiotics as a functional feed supplement in broiler chicken diet has the tremendous
potential to improve the gut health, immunity, and growth performance of broiler chicken. A
six week biological experiment with completely randomized design was conducted to
evaluate the effects of synbiotics supplementation on growth, immunity and small intestinal
architecture of broiler chicken. A total of 252 day old broiler chicken of uniform body weight
was distributed randomly in 36 replicates with 7 birds in each. Six dietary treatments were
formulated by employing antibiotic BMD, MOS, and Lactobacillus acidophilus (LBA) viz.
T1 (negative control diet), T2 (positive control diet containing 20 mg BMD/kg diet), T3
(0.1% MOS + 106 cfu/g LBA), T4 (0.1% MOS + 107 cfu/g LBA), T5 (0.2% MOS + LBA 106
cfu/g), and T6 (0.2% MOS + LBA 107 cfu/g). Each treatment was allocated 6 replicates at
random. The results have revealed significant dietary effects on the growth performance and
small intestinal histomorphology of birds. During 0-3 wk and 0-6 wk of age the body weight
gain (BWG) of birds increased significantly and progressively from T1 to T5, whereas, T5
was statistically similar to T6. The feed intake (FI) during 3-6 wk of age revealed significant
dietary effects but no regular trend was observed. The feed conversion ratio during 0-3 weeks
of age progressively decreased from T1 to T5, whereas, T5 was not significantly different
from T6. The immune response of birds and weight of immune organs were not significantly
affected by dietary synbiotics supplementation. The intestinal histomorphometry has revealed
significant and progressive increase in villus height (VH), crypt depth (CD), VH:CD ratio,
and Histological surface magnification ratio (M)from T1 to T5 at 42 days of age, whereas, T5
was statistically similar to T6. The villus width, villus bottom area, and mucosal unit bottom
area (MUBA)were significantly higher in T2 followed by statistically similar T4 compared to
other treatments which did not differ significantly from each other. The villus surface area at
42 days of age was significantly higher in T4 which was statistically similar to T2, T5, and
T6 compared to other treatments. The dietary supplementation of 0.2% MOS and 106 cfu
LBA/g feed significantly improved the growth performance and intestinal histomorphology
of broiler chicken.
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With growing awareness for safe and clean poultry products among consumer, the industry
faces a tough challenge of antibiotic free as well as welfare friendly poultry farming. This
study was conducted to evaluate the efficacy of soapnut shell powder, rich in saponins, as
immune enhancer and stress reliever in broiler chicken. The broiler chicks were randomly
distributed into four dietary treatments viz. T1 (basal diet, control), T2 (basal diet with 100
mg saponin/kg diet), T3 (basal diet with 150 mg saponins /kg diet), and T4 (basal diet with
200 mg saponin/kg diet) and reared up to 42 day of age. The growth parameters (Body
weight gain, feed intake and FCR), immune status of the birds (humoral and cell mediated
immunity), and heterophils / lymphocyte ratio (H:L) were recorded. The results have revealed
that supplementing saponin level beyond 100 mg/kg diet significantly (P<0.05) reduced body
weight gain and feed intake of birds at 4th and 5th week of age with no significant effect on
the FCR. The cell mediated as well as humoral immunity of birds significantly (P<0.05) by
supplementing saponins @ 100 mg/kg diet or above. However, no significant dietary effects
were observed on the weight of immune organs. Similarly, the abdominal fat (%) and H:L
ratio of birds significantly (p<0.05) decreased at 100 mg saponin level indicating the stress
relieving effect of saponins. The study concluded that dietary supplementation of saponins
(100 mg/kg diet) in the form of soapnut shell powder not only enhances the immunity but
also improves the welfare of birds without affecting feed efficiency. Thus, soapnut shell
powder can be used as an alternative option for the antibiotic free broiler chicken production
especially in hilly areas where it is cheaply available.

183

Effect of supplementation of Shatavari (asparagus racemosus)on efficiency
of energy and protein utilization of broiler chicken
Ramesh Kumar, Devender Singh Bidhan, Ravi Kumar*,Suresh Kumar
Chhikaraand Harish Kumar Gulati
LLRUVAS-Collage of Veterinary Sciences, Hisar, Haryana
PN-59

Poster
Abstract

Email: ravighotar@gmail.com

The present study attempts to analyze the effect of supplementation of Shatavari (Asparagus
racemosus) on the protein efficiency ratio and energy efficiency ratio of broiler chicken. Two
hundred and twenty-five, day old unsexed broiler chicks were used on a completely
randomized design in 5 treatments with 3 replicates, each consisting of 15 broilers. The
treatments included the control group (T1) (basal diet) and four groups with basal diet mixed
with Shatavari powder @ 0.5% (T2), @ 1%(T3), 1.5% (T4) and @ 2%(T5) in feed,
respectively. Standard feeding and all other managemental practices were followed during the
experimental period. The treatment means of protein efficiency ratio and energy efficiency
ratio values of broilers at 7, 14 and 28 days period remained not significantly different in all
treatment groups. The mean protein efficiency ratio and energy efficiency ratio values of
birds at 21st and 35th day remained significantly better (P<0.05) in T3 as compared to T4 and
T5 treatments whereas treatment T1 and T2 exhibited statistically non-significant differences
from each other. At 42nd day, comparison of means of protein efficiency ratio and energy
efficiency ratio values showed that treatment T3 was significantly differ (P<0.05) from
treatmentT1,T4 and T5 whereas non-significant difference was observed between treatment T4
and T5.
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Two hundred and twenty-five, day old unsexed broiler chicks were used on a completely
randomized design in 5 treatments with 3 replicates, each consisting of 15 broilers. The
treatments included the control group (T1) (basal diet) and four groups with basal diet mixed
with Shatavari powder @ 0.5% (T2), @ 1% (T3), 1.5% (T4) and @ 2%(T5) in feed,
respectively. The mean P.I values of broilers at 7 and 14 days remained non-significantly
different in all the treatments. At 21st day, mean P.I value of T3 treatment was significantly
higher (P<0.05) as compared to T4 and T5 treatments, whereas non-significant difference was
found between treatments T1 and T2 as well as in T4 and T5. At 28th day, mean P.I value of T3
treatment was significantly higher (P<0.05) than T5 treatment, and treatment T1, T2 and T4
were at par from all other treatments. At 35thday, treatment T3 was significantly differ
(P<0.05) from T4 and T5,also significant difference was observed between treatments T2 and
T5whereas non-significant difference was observed between treatments T1 and T2 as well as
in T4 and T5. At 42nd day, the trend in effect on mean P.I values were similar and treatment T3
was significantly differ from treatments T1, T2, T4 and T5 whereas non-significant difference
was observed between treatments T1 and T2 as well as in T4 and T5. The mean P.N values of
broilers at upto 35th day of experiment period remained non-significantly different in all
treatment groups. At 42nd day of experiment, the mean P.N values of T3 treatment were
significantly higher (P<0.05) as compared to T1, T4 and T5 treatments whereas non-significant
difference was observed between T1, T2, T4 and T5 treatments.

185

Effect of dietary supplementation of turmeric (Curcuma longa) powder on
the carcass quality of commercial broiler chicken
D. Choudhury*, J. D. Mahanta, D. Sapcota and B. Saikia
AAU-College of Veterinary Science, Khanapara, Guwahati, Assam
PN-61

Oral
Abstract

Email: dimpidear19@gmail.com

The present experiment was conducted to study the effect of supplementation of turmeric
(Curcuma longa) powder on the carcass quality and meat sensory quality of commercial
broiler chicken. A total of 144 day-old commercial broiler chicks (Cobb-400) from a single
hatch were procured and divided randomly into four groups viz. T0, T1, T2 and T3 consisting
of 36 number of birds in each group which were further subdivided into 3 replicates of 12
chicks. The chicks were wing banded and reared under deep litter system of management.
Fresh turmeric rhizomes were procured from local market and processed as per standard
method. The birds under T0, T1, T2 and T3 groups were given basal mash feed supplemented
with turmeric powder at the level of 0.25, 0.50 and 0.75 % (on dry matter basis),
respectively. The different carcass quality traits, cut up parts yield, relative organ yield
including lymphoid organs and abdominal fat yield were studied at the end of 6 weeks period.
All carcass quality traits (dressed weight, dressing percentage and giblet yield) analysed did
not differ significantly (P>0.05) among the different treatment groups except giblet yield
where significantly (P≤0.05) higher value recorded in control group (T 0) as compared to
treatment groups T2 and T3. The per cent yields of cut-up parts like neck, wings, back, breast,
thighs and drumsticks revealed no significant (P>0.05) differences among the treatment
groups. The mean (±SE) per cent weights of relative organs (heart, gizzard, head, shank,
intestine, kidneys pancreas), abdominal fat and lymphoid organs (spleen, bursa of Fabricius
and thymus) of broiler chicken on dressed weight basis showed non-significant (P>0.05)
differences among treatment groups except the per cent weights of liver which was
significantly (P≤0.05) higher in control group compared to treatment groups. Organoleptic
evaluations of broiler meat were studied at the end of the experimental period revealed no
significant differences. Supplementation of Turmeric powder as feed additive in the diet
revealed moderate improvements in commercial broiler chicken in terms of carcass quality
traits maintained under the uniform condition. However, further studies involving more
number of birds may be warranted for final confirmations.
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The present experiment was aimed to study the effect of dietary supplementation of
turmeric (Curcuma longa) powder on certain serum biochemical parameters of commercial
broiler chicken. A total of 144 day-old commercial broiler chicks (Cobb 400) from a single
hatch were procured and randomly divided into four groups viz. T0, T1, T2 and T3 consisting
of 36 number of birds in each group. The chicks were wing banded and reared under uniform
managemental practices. The birds under T0 group (control) were offered basal diet without
turmeric powder. The birds under T1, T2 and T3 groups were fed basal diet supplemented
turmeric powder at the rate of 0.25, 0.50 and 0.75% (on dry matter basis), respectively. At the
end of 6 weeks, 5ml of blood was collected aseptically from randomly selected five birds
from each group. Serum samples were separated and studied for Serum Glucose, Total
Cholesterol, Triglycerides, High Density Lipoprotein (HDL), Low Density Lipoprotein
(LDL), Serum Alanine Transaminase (ALT), Glutathione peroxidase (GPx). The values of all
the blood biochemical parameters (total serum cholesterol, HDL, LDL and ALT) except
serum glucose, triglycerides and GPx recorded in the present study differed significantly
among the different experimental groups. The total serum cholesterol recorded was
significantly (P≤0.01) lower in T3 and T2 (140.97 and 148.24 mg/dl) group as compared to T0
and T1 group (158.87 and 160.83 mg/dl). The values of HDL in serum were found
significantly (P≤0.01) higher in T3 and T2 group (119.22 and 105.68 mg/dl) compared to T0
group (82.13 mg/dl). All the levels of turmeric powder showed significant (P≤0.05) reduction
in LDL concentration in comparison to the control untreated group. The values of ALT
showed significantly (P≤0.01) lower concentration in all the three turmeric treated groups
(0.25, 0.50 and 0.75%) as compared to the untreated group (0.00%). All the blood lipid
metabolites (Cholesterol, HDL and LDL) except triglycerides were significantly (P≤0.05)
improved due to dietary supplementation of turmeric powder in broiler chicken indicating
that turmeric powder has certain hypolipidaemic action on broiler production.

187

Effect of supplementing super dose of phytase in low nutrient density diets
on performance of White Leghorn layers during post peak production
phase
T. Srilatha#, S. V. Rama Rao, M. V. L. N. Raju and B. Prakash
P. V. Narsimha Rao Telangana Veterinary University, Rajendranagar, Hyderabad, Telangana
ICAR-Directorate of Poultry Research, Hyderabad, Telangana
PN-63

Oral
Email: #Srilatha.mangalam@gmail.com
Abstract

The beneficial effects of supplementing higher concentrations of phytase were
reported to mediate though enhancing utilization of amino acids, energy and other basic
nutrients. Superdose effect of phytase on performance of chicken fed standard diet is well
established. As the concept of phytase super dosing is through sparing of dietary nutrients, an
experiment was conducted to determine the effect of supplementing 3000 FYT / kg phytase
on productive performance in White Leghorn layers during post peak production phase (60 to
73 weeks of age). A total of 675 sixty weeks old White Leghorn layers were randomly
distributed to three dietary treatments with 15 replicates consisting of 15 birds per replicate.
Control diets (CD) were formulated to contain standard nutrient density (ME, crude protein
and calcium, phosphorus) and the basal diets (BD) with subnormal levels of energy, protein
and P (reduced by 4%, 4.7% and 25% of CD respectively). Each diet was fed ad libitum.
Productive performance was summarized for 14 weeks from 60 weeks to 73 weeks of age.
The BD was supplemented with 3000 FYT/kg phytase. The data indicated that the birds fed
control diets had significantly (P< 0.05) higher egg production (EP) egg mass (EM) and feed
efficiency compared to those fed BD. The feed intake was signicantly (P< 0.05) higher in
birds fed BD compared to those fed CD. Supplementation of phytase at higher concentration
the BD significantly improved (P< 0.05) egg production, feed efficiency and egg mass. Body
weight and egg weight were not affected by the diet density and phytase supplementation.
The results suggested that supplementation of super dose phytase could able to spare100 kcal
MK/kg, 0.75% CP, and 0.085% NPP in WL layer diet during the post peak production phase
without effecting egg production, egg mass and feed efficiency.
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Two experiments were conducted to examine the effects of feeding cotton seed meal
(CSM) and distillery dried grains with solubles of rice (DDGS) as a replacement for soybean
meal on performance of broilers. In both experiments total of 936 day-old male broiler chicks
were randomly distributed into four dietary treatments with 13 floor pens (replicates) with 18
birds in each. In experiment 1, corn soybean meal diet was prepared for starter and finisher
phases (control) and other three iso caloric and iso nitrogenous diets were prepared by
incorporating two variants (36 and 40% CP) of CSM or DDGS at 15%.. In experiment 2, 4
isonitrogenous and isocaloric diets were prepared in which DDGS was incorporated at 0, 5,
10 and 15%.All the diets were in pellet form and fed ad libitum from 1d to 42 and 35 d of
age, respectively in experiment 1 and 2. Results of experiment showed that the performance
(weight gain, feed intake and feed efficiency) of broilers was not affected by incorporation of
both variants of CSM Inclusion of DDGS (15%) significantly reduced the performance.
Therefore, the second experiment was conducted to know the optimum inclusion level of
DDGS in broiler diet. The results suggested Inclusion of DDGS up to 10% did not affect
body weight and feed efficiency , while these performance variables were significantly
depressed at 15% DDGS in diet. The data from these experiments suggested that CSM can be
included up to 15%, while DDGS from rice up to 10% in broiler diet without affecting their
performance.
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Poultry immune system faces several challenges due to invasion of pathogens or
environmental stress factors. Supplementation of poultry diets with certain modulators which
can mildly stimulate immune system can prepare the birds to act against pathogenic
challenges. β-glucans as reported as immunomodulators in different species, including
poultry. β-glucan from Euglena gracilis can prime the innate immune system of birds. This
β-glucan is composed of linear chains having β (1-3) glycosidic linkage. Owing to its smaller
size, algal β-glucan is reported to be better absorbed in comparison to yeast cell wall βglucans which are in (1-3/1-6) form. A 42d broiler trial was conducted to evaluate the effect
of algal β-(1-3) glucan on bird performance and health. The trial consisted of a control, a
group supplemented with chlortetracycline (CTC) at 500g/T and another group supplemented
with algal β-glucan (500g/T). A corn-soybean meal-based mash diet with a high inclusion
(7%) of contaminated fish meal was fed. No water sanitizers were used throughout the trial.
Parameters evaluated were performance, histomorphometry, intestinal bacterial enumeration
and ND titre. Results showed that villus height in proximal and distal jejunum of β-(1-3)glucan treated group was significantly higher when compared to control. β-(1-3)-glucan
supplemented group and positive control showed significantly lower E. Coli and Clostridium
counts. Another trial was conducted to compare the efficacy of Euglena-based β-glucan
against yeast-based β-(1,3/1,6)-glucan and mannan oligosaccharide (MOS) on broiler
performance in a commercial farm. First group was control and three treatment groups were
β-(1-3)-glucan, MOS and β-(1,3/1,6)-glucan (500g/ T) added to control diet. Supplementation
of β(1-3)-glucan showed improvement in body weight (BW) by 16gm, 18gm and 9gm, feed
conversion ratio (FCR) by 3-points, 2-points and 1-point and EEF by 20-points, 4-points and
11-points over control, MOS and β-(1,3/1,6)-glucan groups respectively. The return on
investment (ROI) with β-(1-3)-glucan was 3:1 over control, which was highest among the
groups.
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A total of 300 day-old commercial Japanese quail chicks from a single hatch were
randomly divided into five groups viz. T0, T1, T2, T3 and T4 consisting of 60 number of birds
in each group. Each group was further sub divided into 3 replicates each consisting of 20
birds. The chicks were reared under cage system of management for 14 weeks of age . The
birds under T0 group (control) were offered basal diet without addition of
Moringaoleiferaleaf meal. The birds under T1, T2 T3 and T4 groups were fed
Moringaoleiferaleaf meal at the rate of 0.25, 0.50, 0.75 and 1.00% in the feed, respectively.
Moringaoleiferaleaves were collected and sundried for 10 days. The dried
Moringaoleiferaleaves were pulverized and mixed in the feed. Measurements of egg quality
were taken on average of 30 eggs from each treatment groups. A verniercaliper was used for
external and internal quality measuring the length, width of the egg, yolk diameters, length
and width of the thick albumen. The height of the thick albumen and yolk were recorded with
triploid stand micrometer. Eggs quality determination was done for 30 eggs from each
treatment group by standard method. Yolk colour was determined by using Roche yolk
colour fan. The egg quality traits like egg weight, shape index, albumen index and yolk index
did not differ significantly (P>0.05) among the experimental groups. The yolk colour which
was recorded as 3.66 ± 0.13, 3.70 ± 0.18, 3.76 ± 0.17, 3.83 ± 0.15 and 4.33 ± 0.19 for T0, T1,
T2, T3 and T4 groups, respectively. The yolk colour was found to be numerically increasing
with increasing level of Moringa oleifera leaf meal but found to be increased significantly
(P≤0.05) in T4 groups as compared to the control. It is concluded that Moringa oleifera can
be used up to 1 % in Japanese quail diet for improvement of yolk colour.
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A total number of 300 day-old commercial Japanese quail chicks from a single
hatch were procured and randomly divided into five groups viz. T0, T1, T2, T3 and T4
consisting of 60 number of birds in each group. Each group was sub divided into 3
replicates consisting of 20 birds. The chicks were wing banded and reared under cage
system of management throughout the experimental period following standard and
uniform managemental practices. The birds under T0 group (control) were offered
basal diet without addition of Moringa oleifera leaf meal and the birds under T1, T2 T3
and T4 groups were fed Moringa oleifera leaf meal at the rate of 0.25, 0.50, 0.75 and
1.00% in the feed (on dry matter basis), respectively. Raw Moringa oleifera leaves
were collected from local sources and sun dried for 10 days. The driedleaves were
pulverized and stored at room temperature and used in the quail starter and finisher
feed for a period of 6 weeks. All the birds under the control and treatment groups
were offered ad libitum feed and water throughout the experimental period. The birds
of all the four groups were reared separately and maintained under uniform
managemental condition. The mean weekly body weight of different treatment groups
did not differ significantly (P>0.05) during the first and second week of age. In the
third, fourth and fifth week of age higher bodyweight (P≤0.05) in the case of T1, T2
and T3 group were statistically significant compared to the control (T0) group.
However, the T4 group showed non significant difference compared to other
experimental groups.The analysis of revealed that all the treated groups (T1, T2, T3
and T4) achieved significantly (P≤0.05) higher body weight as compared to T0 group
at sixth week of age. Thus it could be concluded that addition of Moringa oleifera leaf
meal at the rate of 0.25, 0.50, 0.75 and 1.00% in the feed improved body weight of
Japanese quail up to six week of age.
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The effect of inorganic and/or organic selenium supplementation in two doses on egg
hatchability and antioxidant enzyme status of coloured broiler breeder hens were studied.
144 numbers of 40th week-old coloured broiler breeder hens were randomly distributed into 6
dietary treatment groups with three replicates with 8 hens per replicate. T1 (Control group):
Basal diet; T2: Basal diet with 0.3 ppm of inorganic Se (SS-0.3); T3: Basal diet with 0.6 ppm
inorganic selenium (SS-0.6); T4: Basal diet with 0.3 ppm of organic selenium(SY-0.3); T5:
Basal diet with 0.6 ppm of organic selenium(SY-0.6); and T6: Basal diet with 0.3ppm sodium
selenite+0.3 ppm selenium yeast(SS-0.3+SY-0.3) and the supplementation was continued for
12 weeks. The organic selenium was prepared by by growing Saccharomyces cerevisiae
(yeast cells) and sodium selenite was used as inorganic selenium. Both external and internal
the egg quality parameters and the antioxidant enzymes like glutathionine peroxidise (GSHPx), super oxide dismutase (SOD), catalase malanoaldehyde (MDA) were estimated at 40th,
46th and 52nd week of age. The average egg production performance of all the treatment
groups were between 55- 57% without any difference but the hatchability percentage was
significantly increased in all the treatment groups than control in 52nd week. Significantly
higher GSH-Px activity was found in all the supplemented groups than the control and among
the supplemented groups higher activity were seen in SS-0.3+SY-0.3 than SS-0.3 and SY0.3. The activity of SOD was found in higher doses of selenium supplementation (0.6ppm)
and combination groups (SS-0.3 +SY 0.3) groups than control.No significant effect of
catalase enzyme activity was observed among the treatments. It is recommended that
combination of organic selenium with inorganic selenium @ 0.3ppm should be supplemented
to the broiler breeder hen to have better antioxidant status and hatchability.
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Abstract
The restrictions and bans on the use of antibiotic growth promoters (AGP) in many countries
due to the development of antibiotic-resistant bacteriahas prompted greaterinterest on the
search for alternative. The present study was conducted to investigate the efficacy of a blend
of SCFA and MCFA, including butyrates, and a phenolic compound (Presan-FY) on growth
performance and carcass yield of broiler chickens raised in antibiotic-free production system.
Cobb broiler chicks (n=480) were distributed into 3 groups of 10 replicates with 16 birds per
pen, and provided with 1 of 3 dietary treatments: Treatment 1 – a basal diet (control),
Treatment 2 – basal diet + BMD (50 ppm in phase 1-3) & Virginiamycin (45 ppm in phase 3)
(AGP) and Treatment 3 – basal diet + Presan-FY (Presan-FY). The birds were reared for 42 d
in an open-sided housing with an average ambient temperature of 310C and deep litter from
previous batch. The body weight and daily feed intake (ADFI) were recorded at d1, 14, 28,
35 and 42 and the feed conversion ratio (FCR) was calculated. The carcass yield, organ
development, footpad quality and litter dry matter were evaluated at d 42. Dietary
supplementation of Presan-FY improved significantly the FCR of broilers (1.57 kg/kg)
compared to control (1.65 kg/kg) and AGP (1.63 kg/kg) (P<0.05). Feed intake was not
significant between treatments, however, the final weight (2.53 vs 2.44 and 2.46 kg; P=0.01)
and ADG (59.0 vs 56.9 and 57.5 g; P=0.01) were increased for Presan-FY in relation to
control and AGP. The dressing percentage and breast meat yield were significantly higher for
Presan-FY and AGP compared to control (P<0.05), but the organ development, livability,
footpad score and litter dry matter were not different among the treatments (P>0.05). The
results demonstrated that Presan-FY can be used as alternative to AGP to improve growth
performance and carcass yield of broilers chickens in antibiotic-free production system.
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Feed represents 70 percent cost of poultry production. Poultry diet represents 65
percent of maize, serves as source of energy and essential nutrients. However, traditional
maize is poor in essential amino acids viz., lysine and tryptophan and provitamin-A, which
play vital role in growth and development of chicken. In India, now a number of quality
protein maize (QPM) having high lysine and tryptophan, and provitamin-A rich hybrids have
been developed. In the present study, influence of these bio fortified maize hybrids on
popular improved chicken ‘Vanaraja’ was studied. 175 chicks were randomly divided into
five dietary groups viz., normal yellow maize (Diet-I), VivekHybrid-9 (Diet-II), PusaVivek
QPM-9 Improved (Diet-III), VivekQPM-9 (Diet-IV) and white maize (Diet-V). Improved
body weight gain and feed efficiency was recorded among the groups fed with diet rich in
both QPM and provitamin-A (Diet-III) compared to other diets during the six weeks of age.
Similarly, weight of the breast muscle increased and abdominal fat decreased among the
groups fed QPM based diets (Diet-III & -IV) compared to those fed normal maize based
diets. Basing on the results, it is concluded that the birds fed QPM and QPM + Provit A
showed a better body weight gain and improved feed efficiency. Further, QPM and QPM +
Provit A feeding considerably reduced the abdominal fat and increased breast muscle, which
is desired attribute in chickens.
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To determine the nutritional status of the backyard chickens from the various region of
our country, it has been selected four study regions i.e., Tripura, Himachal Pradesh, Rajasthan
and Telangana. From the various places of these Indian states, collected crop and gizzard
content from the scavenging birds (15 adult and 15 growers) during the evening hours in
summer, winter and rainy seasons. The crop content was segregated for grains, insects and
grasses. All the samples were subjected for drying and were estimated for dry matter, energy,
crude protein, calcium and phosphorous. The results of the scavenging birds compared with
those reared under the Institute farm. It has been observed that the samples collected from
scavenging birds revealed lower energy, crude protein and calcium among grower and layer
during all the seasons. The insects and grass content were higher in Tripura birds during the
rainy season compared to those birds reared of other regions. The phosphorous levels among
the scavenging birds remained comparable to those birds reared under Institute farm during all
the seasons. Therefore, it has been concluded that the birds reared under scavenging mode
were deficient of energy, protein and calcium compared to those birds kept under Institute
farm level.
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In view of high nutritional and antioxidant properties of Moringa oleifera leaves, an
experiment was planned in broiler chickens by supplementing graded levels of Moringa
oleifera leaf powder (MOLP) to investigate feed intake and growth performance during
summer months. An experiment was conducted at Hyderabad, Telangana for 42 days during
summer (May, 2017) with a mean temperature ranging from 26.80C to 38.20C and relative
humidity of 35 to 65% to investigate the effect of supplementation of MOLP on feed intake
and growth performance in broilers. 240 broiler chicks (day-old) were randomly categorized
into six dietary treatment groups with eight replicates for each treatment group and five birds
in each replicate (6 × 8 × 5). The chicks were reared in battery brooders with optimum
brooding conditions from day one to 42 days of age (marketable age). The birds were fed
with corn soya based diets (BD) without any supplementation to meet BIS (2007)
requirements and supplemented with chlortetracycline at 0.05% (BDAB), Vitamin E 0.025%
(BDAO), MOLP 0.25% (MOLP-1), 0.50% (MOLP-2) and 0.75% (MOLP-3). Experiment
results revealed that, supplementation of various levels of MOLP in diets did not influence
(P>0.05) overall feed consumption in broiler chicken among six different experimental
groups. The MOLP supplemented diets had comparable body weight gain and feed
conversion ratio during 1st, 2nd, 3rd and 4th weeks, whereas MOLP-2 and MOLP-3 diets have
improved the body weight gain and FCR (P<0.05) during 5th and 6th weeks (finisher phase)
with an enhanced overall (P<0.05) growth performance in spite of high environmental
temperatures (26.80C to 38.20C). From the current study, it is concluded that, addition of
MOLP at 0.50% in corn-soya meal diets had improved the overall growth performance in
broiler chickens in comparison to antibiotic/antioxidant (Vitamin E) supplemented diets with
enhanced ability to resist heat stress conditions.
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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. 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 to study the effect of feeding
moong dal waste on carcass quality characteristics for a period of eight weeks from 10-17th
week’s age in growing desi chicken. 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 ad libitam quantity of water and reared with standard
manage mental practices. At the end of feeding trial six birds from each experimental group
were selected randomly and slaughtered for studying carcass quality characteristics. All data
were statistically analysed. The feeding of moong dal waste did not affect the dressed weight,
eviscerated weight and ready to cook weight in growing desi chicken. Similarly the giblets
weight, back, breast, drumstick, thigh and wings percentage also not differed while feeding
moong dal waste to growing desi chicken. The sensory evaluation of meat viz. appearance,
flavour, juiciness, tenderness and over all acceptability were also not altered among moong
dal waste supplemented groups than control. It was concluded that the feeding moong dal
waste did affect the carcass quality characteristics among the treatment groups.
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An experiment was conducted to evaluate the effect of dietary supplementation of
lauric acid (LA) at graded levels as an alternative to antibiotic growth promoter (AGP) on
performance and carcass traits in commercial broilers. Three hundred, day old commercial
broiler chicks were randomly allotted to 6 dietary treatments with 10 replicates of 5 chicks in
each. Basal diet (BD) for pre-starter (1-2weeks), starter (3-4 weeks) and finisher (5-6 weeks)
phases was the standard corn-soybean meal diet without AGP (negative control). Positive
control diet was the BD having 0.035% chlortetracycline as AGP. Remaining four
experimental diets were formulated by supplementing lauric acid to BD at rate of 0.05% (LA50), 0.075% (LA-75), 0.1 % (LA-100) and 0.2 % (LA-200), respectively. Body weights, feed
intake and feed conversion ratio (FCR) were measured at weekly intervals.At the end of 6th
week, one bird from each replicate was selected randomly for studying carcass
characteristics. Body weight gain (BWG) and feed intake were significantly (P<0.05)
influenced during all phases with LA supplementation. The overall, BWG was higher
(P<0.05) in chicks fed LA supplemented diets compared to BD fed chicks and highest BWG
was obtained in chicks fed LA-50 diet than those fed on either AGP or BD and was
comparable to those fed LA-75 diet. Higher feed intake was recorded in bird fed diets
supplemented with LA-75 diets followed by LA-50, AGP, LA-200 and LA-100 fed birds.
The FCR during pre-starter, starter, finisher and overall period was significantly (P<0.05)
better in LA-50 compared to that other dietary groups. Relative intestinal length was highest
(P<0.05) in LA-200 fed birds followed by LA-100 and LA-75. The dressing percentage in
birds was highest (P<0.05) when fed LA-200 diets, while in other LA-fed birds (LA-50, 75
and 100), it was comparable with those fed BD. No difference with regard to breast, liver
and gizzard and intestinal weight was observed with LA supplementation. Based on the
results it could be concluded that, lauric acid can be a replacer of antibiotic growth promoter
and lower doses of lauric acid (0.05%) used in present study was sufficient in improving
performance and dressing percentage.

199

Comparative efficacy of various herbal vitamin E and selenium
supplements on performance and haematological variables in white
leghorn layers
C. Anil Kumar*, T. Susmita, M. Naveen Swaroop, D. Srinivas Kumar,
Kotagiri Ravikanth, Bhaskar Ganguly
SVVU-NTR College of Veterinary Science, Gannavaram, Andhra Pradesh
M/s. Ayurvet Ltd., Baddi, India
PN-75

Oral
Email: anilmanas@gmail.com
Abstract

This study wasundertaken to compare the efficacy of different herbal vitamin E and selenium
supplements in synchronizing the ovarian function and revitalizing the female reproductive
system, thus optimizing ovulation and egg production, in layer birds. Two hundred and fifty
(250) White Leghorn layer birds aged 55-65 weeks were randomly divided into five groups
(n=10x5x5), control (T1) and four treatments (T2, T3, T4, T5). A layer finisher diet wasted (as
per BIS, 1992) to five groups. Control group (T1) was offered basal layer ration, (T2) ration
supplemented with Ayusel E Forte (M/s Ayurvet Ltd.) @250 g/ton of feed. (T3) ration
supplemented with Competitor Brand A@ 250 g/ton of feed, (T4) Competitor Brand B @100
g/ton of feed, and (T5) Competitor Brand C @ 250 g/ton of feed. The diets and potable clean,
fresh tap water were provided adlibitum throughout the trial period. Weekly feed intake, feed
efficiency for dozen eggs produced, %hen day egg production and hematological variables
were studied to observe the effect of different herbal vitamin E and Selenium feed
supplements as above. The results revealed that the weekly feed consumption was
significantly less in T2 group and the feed intake of T2group was constant throughout the
study period. The feed efficiency per dozen eggs produced at different periods of laying
showed that T2 had better performance i.e. from 55 to 65 weeks of production and the value
gradually decreased (1.93-1.75) towards 65 weeks of age showing a better FCR. The % hen
day egg production (79.7-81.7) at different periods of laying showed that T2 had better
performance from 55 to 65 weeks of production compared to the other treatment groups. The
concentrations of the serum biochemical analytes like total protein, albumin, globulin, AST,
calcium, phosphorus, glucose, cholesterol were estimated and the values obtained showed no
significant difference among treatments;however,T2showed numerically better values
compared to the other treatments indicating the efficacy of Ayusel E Forte over competitor
brands. Hence, it could be concluded that herbal vitamin E and selenium supplements
enhanced the performance of layers by decreasing feed intake and FCR and improving % hen
day egg production.
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A total number of 396 day old commercial broiler chicks (Cobb) were divided into
eleven groups with three replicates. The groups were designated as T0; basal diet, T1; basal
diet along with organic mineral mixture 1 (Organomin forte) @ 0.5 g/ kg feed, T2; basal diet
along with organic mineral mixture 2 (Vannamin) @ 0.5 g/ kg feed,T3; basal diet along with
probiotics (Microguard) @ 0.1g/kg feed, T4; basal diet along with enzymes + probiotics
(Brozyme - XPR) @ 0.5g/ kg feed, T5; basal diet along with emulsifier (Lipigon) @ 0.5g/
kg feed, T6; basal diet with 3% less energy, T7; basal diet with 3% less energy along with
liver supplement 1(Superliv premix) @ 0.5 g/kg feed, T8; basal diet with 3% less energy
along with liver supplement 2 (X- liv Pro) @ 0.5 g/kg feed, T9; basal diet along with enzymes
with probiotics (Brozyme - XPR) and liver supplement 1(Superlivpremix) @ 0.5 g/kg feed,
and T10; basal diet along with enzyme with probiotics (Brozyme - XPR), liver supplement
1 (Superliv premix) and emulsifier (Lipigon) @ 0.5 g/kg feed. The results revealed that at
42nd day TEC values in T1, T2, T3, T4, T5, T6, T7, T8, T9 and T10 groups were significantly
(P<0.05) higher than T0 (control) group. All the supplemented groups showed significant
(P<0.05) increase in TLC values compared to theT0 (control) except T6.All the supplemented
groups showed significant (P<0.05) increase in PCV values compared to the T0 (control)
except T6.All the supplemented groups showed significant (P<0.05) increase in Hb values
compared to the T0 (control). All the supplemented groups showed significant (P<0.05)
decrease in MCV values compared to the T0 (control).All the supplemented groups showed
significant (P<0.05) decrease in MCH values compared to the T0 (control).All the
supplemented groups showed significant (P<0.05) decrease in MCHC values compared to the
T0 (control) except T6 and T7.Thus, it may be concluded that supplementation has been found
beneficial in birds to live with maximum physiological fitness and excel in performance and
more income generation.
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The study was conducted to find out the feasibility of feeding rapeseed (Brassica napus) meal
to commercial broiler chicken a trail conducted using raw and detoxified rapeseed meal.
Deoiled rapeseed meal (DRSM) was included in diet on isocaloric and isonitrogenous basis at
14% level untreated and treated with copper sulphate at different levels viz. 0.1, 0.2, 0.3%
and fed to a total of 200 day-old commercial broiler chickens from day 1 to 42days of age 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), serum biochemical (total protein) and livability.
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). On day 42nd, blood from
one representative bird from each replicate was collected for estimation of total protein by
using spectrophotometer. During the overall (0-42 days) period of experiment, lower BWG
observed in broilers fed at 14% level raw DRSM (1702g) and higher BWG 14% level 0.3%
CuSO4 treated DRSM (2190.5g) in the diets, highest feed consumption was recorded in
control (3576.7 g/b) and 0.3% CuSO4 treated DRSM (3464.3g/b) diet which was followed
by 0.2% CuSO4 treated DRSM (3452.5g/b), DRSM group (3324.3 g/b) and 0.1% CuSO4
treated DRSM (3309 g/b) respectively, poor FCR was seen in raw DRSM diet (1.970) and
0.1% CuSO4 treated DRSM (1.847) and best FCR seen in 0.3% CuSO4 treated DRSM
(1.587) Similarly, the FCR was found comparable in control diet (1.746) and 0.2% CuSO4
treated DRSM (1.710). The highest mortality (7.5%) was seen in raw DRSM and 0.3%
CuSo4 treated DRSM. While in 0.1% & 0.2% CuSo4 treated DRSM and control groups
mortality
rate was within the standard limits. All dietary supplements did not have
significant effect on various carcasses parameters. Economics of feeding of DRSM based
diets indicated that 0.2 and 0.3% copper sulphate treated DRSM increased returns over feed
cost than that of raw DRSM, 0.1% CuSO4 treated DRSM and control diets. It is concluded
that 0.3% CuSO4 treated deoiled rapeseed meal at 14% level could be safely incorporated in
broiler chicken diet
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Climatic conditions like temperature, relative humidity and ventilation will influence
production performance of chicken reared in open sided poultry houses. Feed intake, weight
gain and feed efficiency will be reduced in broilers reared under heat stress conditions (AlBatshan and Hussein, 1999). The present work was aimed to study the effect of different
levels of ME and oil supplementation on the performance and carcass characters in
commercial broiler diets during heat stress conditions. An experiment was conducted in
Vencobb-400 broiler chicks (n=960) belonging to single hatch and randomly distributed to 4
dietary groups having 15 replicates of 16 chicks each and reared for 42 days under hot-humid
environment (Temp: 27.1-38.7°C; RH: 28-66%). The treatment groups were: T1 – High
energy diet, T2 – Medium energy diet, T3 – Low energy diet and T4 – Low energy diet with
3% oil. The ME levels (kcal/kg) in pre starter, starter and finisher diets for T1 are 3050, 3150
and 3200; T2-2950, 3050 and 3100; T3 & T4 - 2800, 2875 and 2925. The diets used were
corn-soy based in all the groups. The broiler pre-starter, starter and finisher diets were fed ad
libitum to the birds from 0-14, 15-28 and 29-42 days of age. Feed intake was recorded at 15th
day, 29th day and 43rd day. Body weight, feed conversion, Carcass weight, giblet weight,
dressing weight ratio, abdominal fat, liver and breast meat were recorded in three birds from
each replicate at the end of the trial. All the data were subjected to statistical analysis for
ANOVA using standard procedure. Body weight gain was less in the low energy diet
compared to the other three diets. Low energy diet with 3% oil has resulted in significantly
higher body weight than low energy diet without oil. Feed intake was higher in low energy
diet with oil compared to the other three diets. FCR was higher and abdominal fat as % live
weight was lower in high and medium energy diets than the low energy diets with or without
oil. Ready to cook yield as % live weight was significantly lower in high energy diet than the
other three diets. There was no significant difference in breast meat yield among the four
diets. High dietary energy levels improved the body weight gain and feed efficiency in
commercial broilers compared to low energy diets with or without oil. However, ready to
cook yield as % live weight was significantly lower in high energy diet than the medium and
low energy diets with or without oil.

203

Effect of dietary Vitamin E and Selenium supplementation on reproductive
trait and blood biochemical parameters of Guinea fowl throughout winter
season.
Sajid Ayaz*, Simmi Tomar, V. K. Saxena, Jaydip Rokade, Sudhir Kumar
Jaiswal and S. Balraj
ICAR-Central Avian Research Institute, Izatnagar, Bareilly, Uttar Pradesh
PN-79

Oral
Email: drsajid5802@gmail.com
Abstract

Investigation was carried out with the objective to study the reproductive traits in pearl
variety of Guinea fowl and also to screen the profile of certain blood biochemical parameters
as influenced by dietary vitamin E and selenium supplementation. The study was conducted
in a 2X3 factorial design, where in the factor being two supplementations (Vitamin E and Se)
with 3 levels each. The trial period was conducted for 13 weeks from December 2017 to
March 2018.The experiment was conducted in nine different groups (T1-T9),each group
comprised of 18 birds 9 male and 9 females which were 22weeks old. Breeder ration with
20% dietary Protein was fed to the birds and 18hrs of photoperiod was maintained.
Reproductive traits like age at sexual maturity (ASM), fertility%, hatchability%, and blood
biochemical parameters such as serum glucose, total protein, albumin, triglyceride,
cholesterol and alkaline phosphatase were analysed. ASM ranged from 156 days (T9) to 173
days (T1). Age at sexual maturity was found early in T9 (156days) followed by T5
(159days), T7 (161days), T8 (160days), T4(160days),T6(160days), T3(166days),
T2(167days) and T1(173days). Fertility% ranged from (60.41%) to (27.27%) and
numerically higher fertility was seen in T8(60.41%) least was found in T1(control) (27.27%)
similarly, hatchability ranged from (75.41%) to (17.64%) and higher hatchability was noticed
in T9(75.41%) lower hatchability was noticed in T1(control) (17.64%). Blood glucose,
triglyceride and albumin was found to be significant (P<0.05) among different treatments at
28ths& 32ndweek of age and was found to be insignificant at 22nd week of age, but the Total
protein and Alkaline phosphatase was found non-significant at 22nd 28ths& 32nd week of age.
Cholesterol was found non-significant (P>0.05) with continuously decreasing value from
control group to other different treatments at 22nd 28thand 32nd weeks of age. The
supplemented dose of Vitamin E (120mg /kg feed) and Se (0.8mg/Kg feed) along with 20%
protein and 18 hrs light may be included in package of practices for improving the
reproductive traits in Guinea Fowl.
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Guinea fowl is seasonal breeder and lay eggs during summer months with increasing day
light therefore, investigation was carried out with the objective to break the seasonality in
reproduction through nutritional and physiological mean for achieving whole year egg
production. The study was conducted in a 2X3 factorial design, where in the factor being two
supplementations (Vitamin E and Se) with 3 levels each. The trial period was conducted for
13 weeks from December 2017 to March 2018.The experiment was conducted in nine
different groups (T1-T9), each group comprised of 18 birds 9 male and 9 females which were
22weeks old. Breeder ration with 20% dietary Protein was fed to the birds and 18hrs of
photoperiod was maintained.Every fortnight interval, body weight, body weight gain, FCR
(on the basis of per dozen egg), livability, and daily egg production were recorded. The body
weight in male was significant (P<0.05) effected at 30th,, 32nd , and, 34thwks of age whereas
in female significant difference was observed at 28th and 32nd weeks of age. The body weight
gain at fortnight interval from 24th to 34th weeks of age and results revealed that all treatment
showed significant difference (P<0.05) for body weight gain in both male and female. The
average daily feed intake results revealed that non-significantly (P>0.05) difference among
different treatment groups during the experimental period. FCR for egg production was
superior in T9 (Vitamin E 120mg+Selenium 0.8mg/kg of feed analogue) in compare to other
groups. The hen day egg production was found, 15 % higher in T5 (57%) group in compare
control (41.49%) group. The supplemented dose of Vitamin E (120mg /kg feed) and Se
(0.8mg/Kg feed) along with 20% protein and 18 hrs light may be included in package of
practices for breaking the seasonality and improving production in Guinea Fowl.
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A study was conducted to evaluate the In vitro binding efficacy of motmorillonite, a smectite
binding clay to bind Aflatoxin B1 in a simulated in-vivo condition. The binder was added to
compounded broiler feed at three levels,0.1%, 0.2% and 0.5% and Aflatoxin B1was added at
approximately 0.5 ppm level to all the flasks. The mixture was added with buffer of either pH
4.5 or 6.5, incubated for three hours, unbound toxin was estimated to arrive at the binding
percentage. At pH 4.5, motmorillonite showed higher binding (46.47 %) at 0.2% level than
other two levels of the binder viz., 0.1% (33.03%) and 0.5% (36.47%). The binding ability of
motmorillonite at pH 6.5 was 27.69% (0.1% binder), 31.23% (0.2% binder) and 35.87%
(0.5% binder). However, no significant difference was recorded in binding percent between
different levels of the binder at either of the pH. The possible reason for lower binding ability
of motmorillonite could be the interfering factors in the feed like mineral which would
compete for the binding sites, thereby reducing the degree of binding of toxin to the binder
surface. The same levels of the binder with toxin, if tried in-vivo would give better picture of
the binder to ameliorate the toxic effects of aflatoxin.
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Abstract
In order to evaluate the efficacy of Nano zinc oxide (Nano ZnO) feasibility of feeding with or
without supplementation of Nano ZnO at 0, 0.1, 0.2, 0.4, 0.6 and 0.8 ppm/liter to broiler
chicken to evaluate the body weight gain, FCR, carcass characteristics (ready to cook yield
and weights of heart, liver, gizzard, giblet, abdominal fat and breast yield), serum
biochemical parameters and cost-benefit ratio. NanoZnO was added in the water at graded
levels of 0, 0.1, 0.2, 0.4, 0.6 and 0.8 ppm/liter and provided to a total of 240 No. day old
broiler chicks (Vencoob) were randomly divided to 6 treatments with 8 replications of 5 birds
each and reared in battery brooder up to 42d of age. Broilers were fed to the corn-soya based
basal diet on isocaloric and isonitrogenous during the pre starter (0-14d), starter (15-28d)
and finisher (29-42d) phases. The results revealed that, with the supplementation of Nano
ZnO from 0-42d of age body weight gains were significantly (P<0.05) influenced by the
graded levels of Nano ZnO and the weight gain increase with decreased in level of Nano
ZnO at 0.1 and 0.2 ppm/liter. However, during 0-42d of age, the FCR was comparable on all
the diets and also dietary supplements did not significant (P>0.05) effect on various carcasses
parameters, except liver and breast yield. The liver weight was increased with increased
graded level of Nano ZnO but the breast yield was higher in Nano ZnO at 0.6 ppm/liter
followed by Nano ZnO 0.2 and 0.4 ppm/liter at the age of 42d. While concentration of serum
protein and cholesterol were not affected to treatments. However, the mortality was within the
limits and no specific disease was recorded. The cost-benefit ratio of Nano zinc oxide at 0,
0.1, 0.2, 0.4, 0.6 and 0.8 ppm/liter were 1.00, 1.21, 1.20, 1.18, 1.18 and 1.14 respectively
which indicate that all treatment diets obtained profits with maximum profit in birds
supplemented with Nano ZnO at 0.1 ppm/liter. It can be concluded that, supplementation of
Nano ZnO can be used for improving performance, breast yield and cost-benefit ratio of
broiler chicken.
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In developing or under developed countries, tropical and subtropical countries, the poultry
production system under smallholder especially in rural or resource poor areas where there is
always feed scarcity or insecurity. The main disadvantages of rural poultry production are
shortage of commercially unavailability of protein rich feed and higher cost of the
commercial feed. However, large numbers diverse forage species available as in local
condition. Therefore, cultivation of leguminous forage is essential and beneficial in poultry
production system in terms of economic, higher protein for poultry production, improvement
of soil fertility through nitrogen fixation, prevent soil erosion and stripping control which
enhances the cropping intensity. The nutritive value of different variety of forages, legumes,
agronomics, and secondary metabolites compounds of the forages species helps to the small
poultry farmers to select better feed choices and able to raise the chicken in the rural and
resource scarce areas. Moreover, through creative approach to assess the effect of dietary
fibre, protein and secondary metabolite of the plant and their effect on the feed efficiency,
performance of the poultry and any anti-nutritional factors in feed are help to enhance the
utility of alternative protein feed resource for poultry husbandry especially in rural areas.
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Abstract
Backyard poultry plays a key role in the home economy and its increased production has the
potential to improve food security and assist in poverty alleviation. Backyard Poultry
promotion programmes nationwide comprise development of improved varities of poultry for
Backyard Farming under ICAR-AICRP on Poultry Breeding and distribution of improved
germplasm of poultry through ICAR-Poultry Seed Project. Such intervention requires nursery
raising of chicks at the University/ government farms for further distribution among farmers.
An attempt was made to promote nursery raising of Vanraja chicks by the farmer to earn his
livelihood on one hand and increase the availability of nursery raised chicks for backyard
poultry farming on the other. A farmer, Imtiyaz Ahmed Rather S/O Abdul Rashid Rather R/O
village Chakoora, District Pulwama in Kashmir was guided to procure Vanraja chicks from
ICAR-Poultry Seed Project raise them upto four weeks of age and sell them to farmers for
backyard rearing. Farmer procured two batches of 200 Vanraja chicks each from ICARPoultry Seed Project @ Rs 20/chick. Brooding of chicks was carried out in deep litter pens
following the standard broiler brooding practices. The commercial broiler starter ration was
offered adlibitum to chicks during the rearing period and vaccination against Ranikhet and
Infectious Bursal Disease was carried out on 5th and 15th day respectively. During four weeks
of brooding period there was a mortality of 3.5% in first batch and 2.5% in second batch. The
average feed consumption during the brooding period was 0.6kg/bird. The total investment
taking into account the cost of day old chicks, cost of feed and other cost like medicine,
vaccination, litter materials and heating cost worked out to be Rs 10,560. The fourth week
body weight was 534.25±12.76g and 510.73±17.54g in first and second batch respectively.
At the end of four weeks chicks were sold to farmers for backyard poultry farming @ Rs
80/bird. The amount realised after sale of chicks was Rs 15,440 and Rs 15,660 in two batches
and the profits per batch was Rs 4880 and Rs 5040 in first and second batch respectively. The
earnings per bird in two batches was Rs 24.40 and Rs 25.20. The results indicated that
nursery rearing of Vanraja chicks resulted in good earning by the farmer besides making
good germplasm available for backyard poultry farming.
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Abstract
Poultry industry in India is growing fast causing accumulation of large amount of wastes
which leads to environmental problems like pathogens, odour etc. But it is a rich source of
energy and fertilizer. Good quality organic fertilizer from poultry waste improves the soil
fertility, sustainability and provides an opportunity for the agricultural sector to reduce their
reliance on chemical fertilizers. Hence, new waste management systems that make operations
economically feasible and eco-friendly are required. The best option for the utilization of
poultry waste is to go for compost preparation. Poultry litter comprises major source of
nitrogen, phosphorus and trace elements for crop production and is very effective in
improving the physical, chemical and biological fertility of soil but its direct application into
the field is counter- productive. Brown materials for composting, consists of dry or woody
plant material. These materials are rich in carbon and low in nitrogen. Having a proper mix of
litter (rich in nitrogen) and brown materials (rich in carbon), will ensure that the compost pile
works properly else, the compost pile may not heat up and may take longer to break down
into useable compost and may even start to smell bad. Further, brown materials also help to
add bulk and help allow air to better get into the compost. The brown materials like dry
leaves and saw dust samples were collected from five different locations and analyzed for
different compositions. It was found that Organic carbon was 56% in dry leaves and 19% in
saw dust. Total Nitrogen was observed to be 1.2% and 0.06% in dry leaves and saw dust,
respectively. The carbon to nitrogen ratio (C:N ratio) which is the critical factor for the
formation of compost was 46.66% in dry leaves whereas 316.66% in saw dust. The trace
elements like iron was 14.57 ppm in dry leaves and 21.82 ppm in saw dust. The results also
showed that zinc, copper and manganese were 0.273 ppm, 1.14 ppm and 0.245 ppm in dry
leaves and 0.429, 1.275, 0.413 in saw dust samples, respectively. It can, therefore, be
concluded that poultry litter can be mixed with supplements like dry leaves and saw dust in
proper ratio of carbon and nitrogen for compost preparation for the safe application in the
field.
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Abstract
The present experiment was conducted involving 180 layer chickens (BV- 300) for
period of 10 weeks. The birds were randomly distributed into 5 treatment groups T1
(Control), T2, T3, T4 and T5 having 4 replicates of 9 layer birds each. The birds in treatment
group T1 fed basal ration as per the recommendation of BV-300 layer strain and treatment
groups T2, T3, T4 and T5 were offered diets containing 5, 10, 15 and 20% corn DDGS,
respectively replacing soyabean meal. The experimental diets were prepared as per the
recommendation of BV-300 layer strain. All the layer diets were isocaloriec and isonitrogenous with balanced digestible amino acids. The data revealed that the egg weight in
control group T1 was significantly (P<0.01) higher compared to all other groups. The shape
index of eggs from treatment group T5 was significantly (P<0.05) higher as compared to
control group. The control group T1 was recorded significantly (P<0.01) higher egg surface
area as compared to all other DDGS supplemented groups. The albumin index from control
group T1 was recorded significantly (P<0.05) highest as compared to treatment group T2
receiving diet at 5% corn DDGS. There was non-significant difference in all treatment
groups for the yolk index, haugh unit and percent egg shell weight. The treatment groups
from T2, T3, T4 and T5 recorded significantly (P<0.01) increased yolk colour score as
compared to control group. The egg shell thickness from treatment group T5 was
significantly (P<0.01) increased as compared to control group. It may be concluded that the
inclusion of corn DDGS at 20 % in layer diets found to improve egg quality parameters such
as shape index, yolk colour score and egg shell thickness which is beneficial for egg
processing industry.
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Abstract
The present experiment was conducted to study the biometric characteristics and physical
appearance of Pati ducks of Assam. A total of 886 male and 1997 female Pati ducks were
reared under free range system of rearing and at 20 weeks of age, individual measurement
and plumage colour of different body parts were recorded. The ducklings were wing banded
and later wing badged and reared under uniform managemental practice. Colour and
pigmentation of bill, shank, feet and skin were also recorded. The colour of egg shell was
noted during 40 weeks of age. The mean measurements of different body parts of Pati duck
were found to be highly significant (P<1.01) for effects due to sex. The sexual dimorphism
was clearly evident in males with higher measurements for different body parts. The typical
Pati drakes were predominantly were dark brown in plumage colour with or without white
ring in the neck, greenish black head and black and white feather in the tail. The ducks were
solid brown in plumage colour with or without white ring in the neck. The bill, shank, feet
and skin were predominantly yellow in colour in both sexes. The egg shell was recorded as
creamy, white and brown. It is concluded that sexual dimorphism was clearly evident in
males with higher body measurements. The plumage colour of Pati was predominantly dark
brown in drake and solid brown in duck.
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Abstract
Studies on fertility and hatchability of Kadaknath eggs under deep litter system. The study
was designed to investigate fertility and hatchability of Kadaknath fowl maintained at poultry
unit of College of Veterinary Science & Animal Husbandry, Anjora, Durg, Chhattisgarh,
reared under deep litter system using standard feeding (NRC, 1994) and management
practices. A total of 46 hatches were studied in one year laying period comprising of a total of
5855 eggs. The study covered all the seasons of the year and all the stages of laying. The
fertility and hatchability observed in different hatches on total egg basis (TEB) and fertile egg
basis (FEB). Natural mating was followed to assess the fertility maintained at 1:10 ratio of
male and female kadaknath chicken. Egg candling was done on 7th and 19th day for fertility
assessment. Artificial incubation was done in commercial setter and hatcher to assess
hatchability in optimum conditions. The fertility (%) of Kadaknath chicken was ranged from
69.42 to 99.08% in this study. The overall fertility was found as 89.82±1.25%.It was recorded
that around 90% of the fertile eggs hatch while 10% unhatched during entire study. These
10% unhatched eggs undergo embryonic mortality at various stages of development. The
causes of embryonic mortality may be nutritional, environmental, infectious or unknown
causes. The hatchability on TEB for all the hatches ranged from 71.40 to 91.74%.Similarly,
hatchability on FEB for all the hatches ranged from 81.30 to 92.59%.The overall hatchability
on TEB was 70.34±2.15%,while on fertile egg basis was 77.60%. Thus, it may be concluded
that overall fertility, hatchability on total egg basis and fertile egg basis of Kadaknath chicken
eggs were found 89.82, 70.34 and 77.60% respectively.
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Abstract
The Andaman and Nicobar Islands have bestowed with warm tropical climate with
temperature ranges from 20 to 32°C and relative humidity 70-92%. The high humid condition
leads to higher thermal stress among the poultry birds. The thermal stress lowers the feed
intake of poultry birds which in turn reduces their productivity in terms of egg production,
body weight gain and reproductive performance. Besides, the farmers rear the local desi birds
without proper care, management and with inadequate housing system which lead to high
mortality and hence low income. Keeping in view the present study was conducted by the
ICAR- Krishi Vigyan Kendra, Port Blair to provide improve shelters for the poultry birds to
reduce the heat stress and enhance the production and productivity of poultry birds in the
National Innovations in Climate Resilient Agriculture (NICRA) villages (Port Mout and
Badmaspahar) of South Andaman. Training on “Scientific poultry farming practices” was
imparted to the farmers of the NICRA villages. Emphasis was given on proper housing of
birds. During the training programmes farmers were advised to renovate the poultry shelter,
provide proper cross ventilation and regular cleaning of fecal matter to remove the gas
emerged from fecal materials of the birds. Therefore, we worked to improve the shed and
hygienic condition to enhance the production and health of the poultry birds at NICRA
adopted village. Under our guidance poultry sheds were also renovated and provided wire
mesh through NICRA project fund for cross ventilation to prevent mortality due to heat stress
and accumulation of noxious gases inside the shelter. Poultry mortality were noticed very
high during pre-monsoon and post monsoon seasons due to intake of polluted and stagnant
water during their scavenging time which is directly linked with the change in climate or
season. To save the birds, farmers were advised not to leave the birds for free scavenging
during pre and post monsoon period for scavenging and keep the birds in closed condition
with proper feed, water and antibiotics. They were also advised to maintain proper hygienic
condition in the shed to check the mortality due to the humid climatic condition. Poultry
deworming was also administered for control of internal parasites. Due to the NICRA
interventions with aerated shelters, temperature was reduced with in the shed significantly
causing lower mortality in country birds to 30% in the adopted villages of NICRA after
renovation of the shelter into open type. The gross return was Rs.9,600 which was more than
the closed shed condition (Rs.7,200). The BCR in open shed condition was 2.2 which were
higher than the closed shed condition (1.4). Thus, it can be concluded that improved shelter
reduced the heat stress in poultry birds and enhanced their production as well as productivity
towards income enhancement of the farmers.
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Abstract
Andaman & Nicobar Island bestowed with rich biodiversity. Green farming or
organic farming is a holistic way of agriculture which tries to bridge the widening gap
between man and nature. Green farming systems aims at achieving optimal ecosystems which
are socially, ecologically and economically sustainable. It also minimizes the pollution of air,
soil, water and farm products. In Andaman & Nicobar Islandmaximum farmers are generally
not practicing green farming which adversely pollute and damage the natural environment.
Keeping in view of safe guarding the natural ecosystem the ICAR- Krishi Vigyan Kendra,
puts efforts for diversification and up scaling of the existing farming systems to organic. With
this aim the integrated farming system (IFS) entailing of poultry birds as a major component
has been demonstrated in seven farmers’ field in south Andaman. The farmers are
encouraged to practice the green farming systems through poultry litter. The component
under IFS was vegetables + fish + poultry + duckery + banana. In each unit 25nos of poultry
birds (Vanraja) were distributed to the farmers. The farm waste along with the litters of the
poultry birds was used for organic manure production. This organic manure was effectively
used for vegetable cultivation and also the excess manure was sold Rs.20 per kg to other
farmers.The yield from the IFS model was found to be 974 kg fish(Catla,Rohuand Mrigal)/ha
+ 145 eggs per bird in a laying period + 1.9 t/ha vegetables + 19.7 t/ha banana. Besides, the
poultry birds were used for meat purpose. Hence, the poultry litters can be effectively utilized
for production of organic manures for green farming in Andaman & Nicobar Island to safe
guard the environment, ecosystem and also ensure safe food for better health and nutrition
security.
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Abstract
Following sexual maturity, commercial white leghorn hens lay around 330 eggs over
a productive period of 55 weeks by reaching peak production when they are 33-35 weeks old.
Often the laying hens are moulted to improve production and quality of egg. A
comprehensive understanding of the physiological responses to moulting that leads to
effective post moult production is limited. Hence, we attempted to study the effect of
moulting on various physiological responses viz. hormonal profile, in vitro duodenal calcium
uptake and biomineralization of the egg before, during and post moulting periods. The study
was conducted in 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 from 40 to 95
weeks of age. Meta-analysis was conducted to select the best moulting protocol. Considering
animal welfare the second best method i.e. high zinc diet, was selected to moult the birds.
Seventy two week old hens were fed on moulting diet (zinc oxide (20000 mg.Kg-1) in
standard layer ration) for a period of 10 days. Blood samples were collected on 40, 60, and 90
weeks of age and on day 5 of moult, serum separated and stored for hormonal analyses.
Duodenal calcium up take, carbonic anhydrase activity and epithelial HCO3- ion transport
across uterine shell gland were studied in five birds sacrificed during the same period. Eggs
shell strength was assessed from eggs collected on three successive days during 40, 60 and 90
weeks of age. We observed that production and biomineralization of the egg are strongly
associated with an increase in duodenal calcium up take HCO3- ion transport and carbonic
anhydrase activity in uterine shell gland as well as circulating levels of paratharmone and
vitamin D3, which were significantly altered during and after moulting. The circulating levels
of T3 but not T4 were significantly decreased during moulting. We conclude that the
cessation of egg production during moulting is related to a remission of duodenal up take of
calcium, basal HCO3- ion transport and carbonic anhydrase in the eggshell gland epithelium
and T3. Moulting recoups the functioning of duodenum, egg shell gland and along with
increase in circulatory T3 and progesterone attribute to increase egg production post moult.
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Abstract
Rajasri bird is a variety developed in collaboration with AICRP on poultry and SVVU for
rearing at backyard especially for egg production. These birds resemble desi-bird in
appearance and has resistant to many diseases. A study was conducted to evaluate the
performance of Rajasri pullets from 8-24 weeks of age at 2 different systems of rearing. Two
hundred day old Rajasri chicks were reared under intensive system up to 8 weeks. At the age
of 8th week 100 birds (50 males +50 females) were distributed to 10 beneficiaries @ 10 birds
(5+5) each. Remaining 100 birds were maintained under uniform conditions at intensive
system. The distributed birds were reared under extensive system. Body weights of the birds
based on sex wise and system wise were recorded once in three weeks. Feed intake,
economics, health status were recorded. Body weights were significantly higher in males in
both the systems. Birds reared under intensive system gained more weights. Mortality in both
the systems was not differed significantly. Cost per rearing of pullets up to 24th week was less
in backyard system than intensive system. Basing on the results of the study it can be
concluded that Rajasri birds adopted well in the low input conditions without affecting the
performance.
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A study was conducted to assess the weight loss of Rajasri hatching eggs during incubation at
various temperatures and relative humidity. A number of 404 hatch able eggs were collected
from Rajasri parent stock at the age of 36th week. The eggs were randomly weighed at the
time of setting (day 1) numbers were given and set in the trays. Eggs were fumigated and
incubated at 2 different temperatures (99.5 & 100 ºF) with 2 different humidity levels (83.5 &
84ºF (wet bulb reading)). On 18th day the eggs were weighed from the trays before transfer
them into the hatcher trays. The difference /loss in weights were calculated in subtraction
procedure. Results of this study revealed that there was no significant influence on weight
loss of eggs by either temperature or humidity in the setter trays. But numerically lower the
egg weights were noticed on 18th day of incubation with variation in humidity. Hence this
studies here with suggesting that the temperature at 99.95 to 100ºF at 84ºF (wet bulb reading)
relative humidity are good enough for getting better hatchability.

219

Effect of acute heat stress exposure on production performance of
indigenous chicken breeds
M. JagadhaneVinay, J. S. Tyagi, M. Gopi, G. Kolluri, Beulah V. Pearlin, A.
Mukthar and Jag Mohan
ICAR-Central Avian Research Institute, Izatnagar, Utter Pradesh
PPH -11

Oral

Email: vinayjagdhane@gmail.com
Abstract

The present study investigated the effect of acute heat stress, breed and their interaction
on production performance of indigenous chicken breeds. Forty eight adult (30 weeks old),
individually caged male and female birds of Aseel and Kadaknath breeds were distributed
equally into two groups as normal and heat stressed and reared simultaneously. For acute heat
stress exposure, birds were kept in the psychrometric chamber. The birds were exposed to
acute heat stress, (40±1°C and RH: 55±5% (THI≈91)) for four hours daily for seven days.
Feed intake and egg production by birds were recorded daily and body weight was recorded
as pre- and post-exposure to assess change. Results were subjected to 2×2×2 factorial design
and interpreted as the effect of breed, season, sex and interaction. The environment, breed
and sex showed their individual effects (P<0.01) on feed intake. Lesser feed intake was
observed in heat stressed birds (58.48g) as compared to unexposed birds (78.97g). Aseel
consumed more (79.44g) than Kadaknath (58.02g/d) and feed intake was higher in females
(75.60g) than males (61.85g). Body weight was influenced (P<0.05) by breed, sex and their
interaction effect, Aseel males had higher body weight during pre-exposure. Body weights
(kg) were reduced in both breeds and sexes following heat stress exposure. Kadaknath
produced higher number of eggs than Aseel under normal as well as heat stressed condition.
Aseel and Kadaknath females showed 64.52 and 34.21% reduction in egg production as
compared to normal condition. Environment has shown a significant effect (P<0.05) on egg
weight and shell thickness with decreased egg weight and shell thickness in eggs of heat
stressed birds. The environment x breed interaction affect shell thickness, with higher
(P<0.01) shell thickness in normal Kadaknath eggs. Higher mortality (%) was recorded in
Aseel female (33%) group under heat stressed condition. Aseel birds were comparatively
more affected than Kadaknath. It can be concluded that heat stress affects native breeds and
Kadaknath showed better adaptability under heat stress than Aseel birds.
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Arsenic is an ecotoxicant that has been found to affect both mammal and avian population.
Present study deals with the arsenicdeposition in different immune organ collected from
arsenic exposed group of broiler chicken. Further, its effect on immune cell function and
histological alteration has been investigated. The study revealed that bursa and liver were
prone site for arsenic deposition in arsenic fed broiler chicken.Histopathological study of the
immune organs showed significant structural changes like increased bursal medullary region
along with follicular atrophy and detachment of outer serosal layer from the muscularis layer
in bursa,decrease in average diameter of white pulp in spleenwhereasdecreased cortical as
well as medullary region along with less number of Hassall’s corpuscle were observed in
thymus. It was also found that arsenic induced apoptosisin PBMC which was measured by
terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay. A positive
correlationship between apoptotic index and dose of arsenic was observed. It is known that
lymphoid tissue plays an important role in the defence mechanism. Our findings clearly
indicate that insult to any avian immune organ by toxic compound could threaten immune
response and may lead to immunosuppression.
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Japanese quails in domestication do not sit on eggs in other to incubate them hence,the use of
artificial incubator that simulates broody hen strategy. Although the artificial incubator can
be regulated, it could be too low or too high for embryo growth and development, resulting in
sex reversal, early or late hatching with attendant high mortalityand poor posthatch
performance. Therefore, would incubation temperature set at 36oC be too low or 40oC be too
high when paused for 5 hours during incubation days 11, 12, and 13 to reverse sex or elicit
poor posthatch performance in Japanese quails? Based on this, sixincubators set at 38 oC
(Control: T1), 36oC (T2), 37oC (T3), 38oC (T4), 39oC (T5) and 40oC (T6) representing the
treatments were used in this study.On incubation days 11, 12 and 13, the temperature was
paused for 5 hours except the Control. Control incubator was imported,otherswere locally
fabricated andin each incubator, 102 Japanese quail eggs were set and incubation period,
hatchability, daily feed intake, weekly weight gain and blood profiles were determined.
Results indicated that incubation periodwas 17days in Control, T3 and T4 and 18days in
T2.Hatchability was superior (83.20±14.70%) in Control, followed by 66.97±18.97%(T3),
least (58.97±52.35%) in T4 andabsolutely zero in T5 and T6.Daily feed intake and weekly
weight gain increased with age,there was mortality among all the hatchlings and no reversed
sex was recorded. Packed cell volume ranged from22.83±25.20% to 50.50±5.24%, red blood
cells (1.72±1.88x1012/l to 3.42±0.28x1012/l), white blood cells (2.98±3.49x109/l to
9.55±1.58x109/l) and haemoglobin (7.22±7.98g/dl to 16.82±1.71g/dl).Total protein was
highest (48.76±3.33g/l) in T3 and least (24.31±26.74 g/l) in T4, creatinine varied
from20.93±24.01µmol/l
to
52.57±13.33µmol/l
and
cholesterol
was
highest
(127.99±29.25mg/dl) in T3 and lowest (101.07±11.08mg/dl) in T4. Basically, values in all
the parameters measured, were within the range given in healthy Japanese quails of similar
age. Therefore, paused incubation temperature at 36oC to 40oC during late embryogenesis,
may not elicit early or late hatching, sex reversal or poor performance in Japanese quails.

222

Role of incubation temperature on sex reversal in Japanese quails
K. O. Idahor, O. A. Sokunbi, A. F. Agboola, B. R. O. Omidiwura, C. I.
Nwosuh and D. Shamaki
Nasarawa State University, Keffi, Shabu-Lafia Campus, Nigeria
Faculty of Agriculture and Forestry, University of Ibadan, Ibadan, Nigeria
National Veterinary Research Institute, Vom, Nigeria
PPH -14

Oral

Email: koidahor@nsuk.edu.ng
Abstract

Japanese quail chicksex cannot be identified at day old until about 3weeks of age, resulting in
compulsory culling of undesired sex in the flock, in order to maintain the recommended sex
ratio. This may be quite disappointing and unpromising hence, the need to predetermine
Japanese quail sex during incubation by manipulating the temperature as reported in
Australian brush turkey and reptiles. If embryogenesis could be disrupted by diseases,
climatic conditions and other factors, triggering development of the rudimentary sex
characters in livestock, incubation temperature manipulation may reverse sex in Japanese
quails. Hinged on this premise, a total of 1, 260 Japanese quail eggs were set in six incubators
(210 eggs each), adjusted to maintain 38oC (Control: T1), 36oC (T2), 37oC (T3), 38oC (T4),
39oC (T5) and 40oC (T6) representing the treatments. On incubation days 3, 4 and 5, the
temperature was paused to physiological zero temperature (26 – 28oC) for 5hrs,essentially to
disrupt growth and development of the embryos, in other to reverse the destined
sex.However, the Control: T1(imported incubator) was not paused but other locally
fabricatedones were paused. During the 6wks study, incubation period, hatchability, chick
weight, chick yield, mortality,sex ratio and sex reversal were monitored. At3wks of age, the
sex wasidentified using plumage pattern and at sexual maturity, itwasre-identified
painstakingly, sacrificed and the reproductive organs carefully examined. Results showed that
incubation period was 18days across the treatmentsexcept T2 (19days), hatchability was best
(63.78±50.96%) in Control, followed byT3 (63.78±50.96%) and absolutely zero in T6. Chick
weight varied between 5.46±0.12g and6.48±0.82g, chick yield was inferior (20.49±35.49%)
in T4 compared to 67.73±1.79% observed in T2.Male to femaleratio was 40:37, 10:9, 10:11
in Control, T2 and T3 respectively. While mortality rate washighest (2.07±2.06%) in Control,
followed by 1.58±0.93% (T3) and 1.54±0.77% (T2),it was 100% in T4 and T5. In Control,
sex reversal from male to female chick was recorded. Therefore, incubation temperature
alteration for 5 hours during early embryogenesis may not play significant role in Japanese
quail sex reversal.
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The chicken eggs are known to contain an appreciable amounts of numerous, high-quality
and highly-bioavailable nutrients which are capable of supporting the 21-d embryonic
development to hatch. This study therefore examined the chicken embryogenesis process visa-vis the eggs quality traits and morphological changes of developing embryo. 446 fertile
eggs obtained from broiler breeder flock (28 wks old) were incubated. Eggs were weighed
individually and marked. From 1st to 21st embryonated day (ED), five eggs were
randomlyselected on weight equalization, weighed, broken and emptied. Data obtained
include egg length and width, air cell depth and width, shell thickness, embryo length and
yolk-free wet embryo weight (YFWEBW), internal organs and yolk sac weight. Egg surface
area (ESA), egg shape index, shell volume, moisture loss were estimated. Results showed
that the diameter of blastoderm formed in fertile eggs at 1st ED was 24.26 mm. The blood
ring observed at 2nd ED increased by approximately 75%, from 19.74 mm to 34.48 mm at the
3rd ED. A well-developed cardiovascular system and heart beat was observed on 3rd ED.
From 4th ED, there were progressive increase in the embryo length and YFWEBW with
concomitant increase in weight of breast muscle and internal organs. Maximum intestine
development (98% increase) occurred from 19th to 21st ED. Moisture loss and air cell size
also increased while yolk sac decreasedwith the advancement of ED. There were statistically
significant positive correlation (P<0.01)between egg weight (EW) and egg width, egg length
as well as ESA. Positive correlations (P<0.01) also existed between air cell size and moisture
loss, embryo length, YFWEBW, yolk sac, internal organs as well as breast musclewhereas
egg weight hadlower inverse and non-significant relationship (P>0.05) with these variables.
Expectedly, embryo length and YFWEBW had strong direct relationship (P<0.01) with
internal organs and breast muscle. Regression prediction for embryo weight was
with high R2 value. The study concluded that egg quality
traits had significant effect on embryo development.
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A study was undertaken in a commercial broiler breeder hatchery to evaluate the
effect of short period of incubation of hatching eggs during egg storage (SPIDE) on their
hatching performances. A total of 2000 hatching eggs were randomly divided into four
treatments groups of 500 eggs each and were as follows: a group stored in cold room without
SPIDE (T1-Control), a group which were incubated on first day for 6 hours and stored in cold
room without turning during storage period (T2), a group which were incubated on first day
for 6 hours and stored in cold room with turning during storage period (T3), a group which
were incubated on fifth day for 6 hours and stored in cold room with turning during storage
period (T4). All the eggs were stored at 17 0C with 75% RH for 7 days and were loaded in
setter at the end of 7th day. The hatching performances from each group of eggs were
assessed. The result revealed that the hatchability on fertile egg set and on total egg set were
highest in T2 and lowest in T4. Chick yield was highest in T3 and lowest in T1. Per cent cull
chicks were lowest in T2 and highest in T1. Break-open analysis of “clear” on 11th day
revealed lowest early embryonic mortality in T3 among the groups. Post-hatch analysis of
hatchery debris revealed lower late embryonic mortality in T2 and T3 than T1 and T4. Based
on the result, it is concluded that SPIDE on first day of hatching egg storage with or without
turning of eggs during storage period improves the hatching performance of eggs, when the
eggs are stored for 7 days.
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A study was conducted to evaluate the relationship of time of oviposition with egg weight
and number of eggs laid in broiler breeder chicken. Forty female breeders at the age of 35 th
week were selected and housed in individual cages. The number of eggs laid was noted at
hourly interval from 7 am to 8 pm and the egg weights were recorded. The observation was
made for 7 days. The observation were tabulated and interpreted. The result showed that the
weight was highest in eggs laid during 7 am followed by the eggs laid at 3.00 pm, 5.00 pm,
2.00 pm and 1.00 pm. The weight was lower in the eggs laid during forenoon than the eggs
laid during afternoon. More numbers of eggs were laid between 10 am and 2 pm of the day
with highest number of eggs at 10 am and 2 pm of a day. Based on the observation, it is
concluded that the weight of eggs laid during afternoon was higher than the weight of eggs
laid during forenoon; hence the eggs laid during afternoon may be set in incubator separately
to obtain uniform chicks. Further, it is suggested that frequent egg collection may be made
between 10 am and 2 pm of a day, in a broiler breeder chicken farm.
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Day old turkey 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: 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). The average maximum and minimum temperatures
during the experimental period were 39.570C and 25.740C respectively. The THI in the
evening ranged from 82.36 to 96.04 with an overall mean of 90.22. The behavior of the birds
was recorded by observation of each treatment between 14:00 to 18:00 hrs by recording the
activities of the birds in a video camera without disturbing the birds. The recordings were
used to have scans of the activities of the birds and recording the behavior of the birds at that
time. In the summer evening proportion of birds walking was found to be significantly higher
(p<0.01) in standard and low SD treatment than high SD treatment, no significant difference
was observed between standard and low SD treatments. The proportion of birds standing was
found to be significantly higher (p<0.05) in high SD treatment than standard SD treatment,
the proportion in low SD treatment did not differ significantly with other two treatments. The
fraction of birds performing ground pecking was significantly higher (p<0.05) in standard SD
than in high SD whereas for low SD it was intermediate between the two although
statistically non significant. The fraction of birds exhibiting dust bathing was found to be
significantly higher (p<0.01) in low SD treatment than standard and high SD treatments. The
proportion of birds exhibiting perching was significantly different (p<0.01) among the SD
treatments being highest in standard SD treatment followed by high SD treatment and lowest
in low SD treatment. Further, there was no significant difference found among the three SD
treatments for the proportion of birds performing feeding, drinking, sitting, preening, feather
pecking, head scratching and approaching observer.
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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); 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). During the
experimental period the temperature ranged from 440c to 210C with average maximum
temperature being 39.570C and average minimum temperature being 25.740C. The THI
ranged from 74.44 to 96.04. Natural light was provided during the day time and after that
artificial light with bulbs was given. No significant difference was found in the average body
weight of turkey poults among the three treatments till 12th week of age. Average weekly
body weight gain in summer was found to be significantly higher in high SD treatments than
standard and low SD treatment at 10th week (p<0.05). However, no significant difference was
observed between standard and low SD. Further no significant difference was observed in
average weekly body weight gain during 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 11th and 12th weeks
of age in turkey poults. 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 summer.
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Day old turkey poults were procured during summer 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. During
the experimental period the temperature ranged from 440c to 210C with average maximum
temperature being 39.570C and average minimum temperature being 25.740C. The THI
ranged from 74.44 to 96.04. Average weekly feed consumption in summer season was found
to be significantly higher (p<0.01) in high SD treatments than the standard and low SD
treatment at 11th week. However, no significant differences were observed between standard
and low SD at this stage. Further, no significant differences were observed in average weekly
feed consumption at 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 10th and 12th week. Average weekly FCR
in summer season at 5th week of age was found to be significantly lower (p<0.05) in low SD
than high SD. However, FCR in standard SD did not differ significantly with other two SD
treatments. Further, no significant differences were found in average weekly FCR at 2nd, 3rd,
6th, 7th, 8th, 9th, 10th, 11th 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. 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 summers.
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To identify the effect of thermal conditioning and thermal challenge on cell mediated
immune response of chicken. Ninety chicks from each strain (Aseel, Nandanam chicken-4,
Nandanam broiler-3 and Naked neck) were randomly assigned as three treatment groups with
three replicates. T1 served as the control group reared under ambient temperature for a period
of 12 weeks. T2 were exposed to thermal stress at 37oC for 4 hours and T3 were exposed to
thermal stress at 39oC for 2 hours. Birds were exposed to thermal conditioning during 0-14
days of age and 29-42 days of age, apart from the exposure periods birds reared under
ambient temperature. At 84th day thermal challenge at 38oC for 6 hours, before challenge
three birds from each treatment were selected and the birds restrained with the help of
assistance, feathers are removed in both right and left patagium. In left wing web inject 0.1
ml of saline (control) and right wing, inject 100µg of phytohemagglutinin-P. Wing index was
measured prior to the injection and again at 24, 48, 72 hours later with the help of
micrometre. It was observed that, there was a significant (P<0.01) difference on cellmediated immune response among the different strains of chicken. At thermal challenge,
unconditioned birds showed significantly (P<0.01) lower wing index at 24, 48 and 72 hours
of injection irrespective of strains. However, preconditioned birds had maintained a wing
index with that of unexposed control birds. Among the strains, preconditioned Aseel had a
significantly (P<0.01) higher wing index followed by Nandanam chicken-4, Nandanam
broiler-3 and Naked neck at 24, 48 and 72 hours after injection. From the present study,
Phytohemagglutinin-P were helps to assess the cell mediated immune response of the birds.
The thermal conditioning in early age of birds will results in maintained the cell mediated
immune response on later part of life.
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Broiler birds are normally reared under deep litter condition using some litter material. The
mixture of litter and manure is effectively a nitrogen storehouse. Under favourable
conditions, a substantial quantity of this nitrogen is released as ammonia. The ammonia
concentration in the poultry houses should not exceeds 25ppm, above which the health and
performance of the birds affects adversely. Human can generally smell ammonia at
concentrations between 20 and 30 ppm. Extremely high levels of ammonia also reduces body
weight gain, feed conversion efficiency, overall liveability, carcass condemnation rate.
Ammonia is a strong oxidative stressor that can cause irritation and inflammation and
discomfort to the birds. Birds exposed to high level of ammonia concentrations negatively
affect the development of immune system and susceptible to many diseases. The rate of
ammonia volatilization from litter is dependent on pH, moisture content, ventilation rate, air
velocity, manure nitrogen concentration and temperature. The pH of the litter is an important
factor in controlling ammonia volatilization because it determines the ratio of volatile
ammonia to ammonium, the ionic and non-volatile forms of ammonical nitrogen. Ammonia
release is depressed at pH below 7 but is very high at pH above 8 unless acidifying agents are
applied to the litter. High level of ammonia causes damage to the mucous membranes of the
respiratory system predisposing the birds for respiratory infection, especially E.
coli infection. The ammonia gas in poultry sheds above 25 ppm critically affects the health
and welfare condition of the birds.
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The Andaman and Nicobar group of Islands located in the Bay of Bengal, 1200 km east of
main land India. Only 4.8 % of the total geographical area is under agriculture. The Islands
are characterized by remoteness, limitations of natural resource base, market availability for
food produce as well as labour. With increasing population and shrinking resource base, it is
imperative to develop strategies to ensure livelihood security of the small and marginal
farmers of the Island. In the islands, backyard poultry is common but productivity is low due
to poor management practices. The flock size is very small and managed as a supplementary
enterprise without any specialized infrastructure and competitiveness in resource allocation
and managerial efforts. The integrated farming system provides a scope for diversification of
farm enterprises and integration of the components ensures efficient resource utilization. The
poultry can be integrated into the IFS system in two ways i.e as free ranging with provision of
temporary night shelters as well as poultry cum fish system. In both the systems, based on the
available resources and capability of the farmers 25 to 50 birds can be reared. The vanaraja
birds were suitable for integration as it is adaptable to the islands and for its dual purpose
nature. In poultry cum fish system poultry shed was made in the fish ponds so as to utilize the
waste generated from poultry. The average production from the system was 150 eggs / bird /
annum with average body weight of 2.1kg at maturity. The total fish production was 50 kg.
The net income from this integration was Rs 12000/- with contribution Rs.10150/- from
poultry and Rs 1850/- from fishery. This system could generate an employment of 38 man
days especially for the farmwoman. Total manure added to the pond was 950kg / year. The
integration of poultry in IFS component will also pave the way for nutritional security of
farm household due to on farm production of egg as well as meat. Besides, chicken, duck
rearing can also be integrated in IFS system to enhance the farm production and efficient
nutrient recycling besides increasing the nutritional security of small and marginal farmers. In
far and remote areas of Nicobar Islands, backyard poultry was found to be a promising
component for integration to enhance food and nutritional security of the tribal farmers.
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Nicobar Islands are group of 22 islands scattered in Bay of Bengal south of Andaman group
of Islands. These islands are remote and isolated from mainland as well as from Andaman
Islands. They have limited natural resources viz. land and water and are restrained by
communication and other infrastructural facilities. The livelihood of these islands mainly
depends upon coconut/copra export from the traditional coconut plantations. Besides coconut,
backyard poultry and pig farming are prevalent which are maintained under free ranching
condition with low productivity. The food grains including rice, wheat, pulses are not grown
and are met from public distribution system. A small scale homestead Integrated Farming
System (IFS) involving home garden for cultivation of vegetables, fruits, poultry,
piggery/goat and compost was developed on a farmer participatory mode and demonstrated in
three villages viz., Kinmai, Small Lapathy and Big Lapathy in Car Nicobar and Hut Bay in
Little Andaman. In this system 25 no’s of vanaraja birds were integrated into the system
along home garden (400m2), goat/pig (2no’s). Lack of night shelter and feed were the major
limitations in conventional production, under the new system a poultry shed for night shelter
was made with locally available materials and the birds were fed with rice, coconut, morinda
and other leguminous leaves. The results indicated that the interventions could increase the
production of egg as well as meat along with vegetables, fruits and tuber crops. The average
egg production increased from 140 to 635 eggs per annum which resulted in increased
consumption by 660 % with average consumption of 0.5 per week to 3.8 per week. The meat
production was also increased to 35 – 40 kg. The poultry droppings were used for composting
the waste generated from home garden and household waste. Besides, poultry products, the
frequency of consumption of meat, poultry, egg, fruits and vegetables by the farm family
increased to the extent of 71 to 660 % after the intervention. The enhanced diet diversity and
frequency of consumption was possible by on farm production of the essential items. The sale
of surplus produce could generate an income of Rs. 7500/- and 95 days of employment
mainly to the tribal women. This system could be replicated in far and remote areas to
achieve food and nutritional security of tribal farmers.
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Chromium supplements are used in poultry diets because of the reported beneficial impacts
on broilers productive traits during heat stress. Environmental stress increases urinary
excretion of Cr and may exacerbate a marginal Cr deficiency in the birds. Thus it could be
assumed that broilers exposed to high temperatures are susceptible to chromium deficiency.
Trivalent Cr, the biologically active form of Cr, is reported to function as part of the oligopeptide low molecular weight chromium binding substance (LMWCr), normally existing in
insulin-dependent cells which activates insulin receptor-kinase and thus potentiates the
actions of insulin. Moreover, Cr is thought to be essential for activating certain enzymes and
stabilizing proteins and nucleic acids. Cr deficiency might lead to reduced insulin sensitivity
in peripheral tissues, resulting in disrupted carbohydrate and lipids metabolism in the birds,
and consequently impaired feed efficiency and growth rate. Furthermore, chromium, by
decreasing high levels of insulin and preventing auto-oxidation of glucose, may act as an
indirect antioxidant. Supplementation of Cr at different levels and combinations in poultry
improved feed intake, efficiency and improve performance during heat or cold stress. Cr
supplementation at different levels in poultry increases the carcass quality, weight gain, and
organ weight with less carcass fat. However, an appropriate recommendation on the
chromium requirement of poultry has yet not been made (NRC, 1994) and the research
studies carried out over the past decades have not established the optimum dietary
concentration of Cr for poultry, particularly in heat stress conditions
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Abstract

Poultry industry is one of the fastest growing industries especially in developing and under
developed tropical countries. However, there are various factors affect the poultry production
system. Out of which, climate change especially high temperature and high relative humidity
is one such factor affect severely on production and reproduction performances. Heat stress
leads to poor meat and egg production and its quality & safety in broiler and layers as hot
climate imposes severe stress to the birds leads to reduced performances. Hot climate and
poultry production are inversely correlated with each other. Hot climate affect severely the
health of poultry too. Various precautionary measurements in terms of alteration or following
suitable feeding strategy, housing, lighting and managemental practices, health care
programmes, disease management measures need to be taken to minimize the heat stress
effect on poultry to improve their health, production and reproduction performances.
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Traditional back yard poultry farming turning into a foot loose commercial industry has
transformed the country’s economy besides ensuring balanced nutrition to its populace. In coastal
regions too poultry sector has played prominent role though sea food (fish) was preferred here.
However, the looming climate change triggered sea level rise would destabilize the coastal
livelihoods including its farming for which suitable coping mechanisms needs to be evolved. 26 th
December, 2004 earthquake cum Tsunami of Sumatra, Indonesia has devastated Andaman and
Nicobar Islands through subduction (1-2 m) of land mass in to ocean creating a situation though
abruptly similar to a sea level rise. Adjacent to subduction areas on land ward side, high tide sea
water ingressing and impaired drainage low land farms have emerged. These areas have gone out
of cultivation. Attempts to bring back them to farming through suitable interventions would mean
tackling future sea level rise situation of coastal regions of India. The study aims to delineate the
areas of 0 - 2 m elevation from mean sea level in India using Digital Elevation Map (DEM) to
arrive at climate change induced sea level rise impacted regions. Further, field studies were made
to utilize such sea level rise water logged areas created by 2004 tsunami for poultry farming
under National Innovations in Climate Resilient Agriculture (NICRA)–Competitive Grants
Project (CGP) on Restoration of agriculture in tsunami affected lands of Andaman and Nicobar
Islands. Poultry interventions were made in tsunami water logged abandoned farm of Shri. Abdul
Khader, Ograbraj, South Andaman district. A 100 bird broiler poultry (Vanaraja breed) unit was
established through construction of an elevated shed over the water body under intensive
production system with provision of safe drinking water. A 50 bird duckery unit housed in a shed
constructed adjacent to water logged area were reared under semi-intensive production system
(scavenging in the field & water body during day time and concentrates feeding at night). Body
weight gains by a day old birds and their feed consumption were recorded. A price of 200 Rs/kg
live weight of vanaraja bird and Rs. 5/kg of litter were used in calculation of economics. Ducks
are yet to reach marketing stage; hence, economics not worked out. The delineation of locations
in India with < 2 m elevation from sea level using DEM revealed presence of 34776 points
indicating their future sea level rise inundation. Vanaraja birds with a 98% survival rate at the end
of 7 weeks study (20th July- 10th September, 2018) have attained a mean live bird weight of 1.60
kg and have recorded a feed conversion ratio of 2.17. They have generated 95 kg litter. A gross
income of Rs. 31, 360 from sale of birds and Rs. 495 from manure sale was obtained. The
intervention has generated Rs. 7,595 net income in 7 weeks. Ducks (28 August – to date) have
100% survival rate and have attained an average weight of 900 g at end of October, 2018. The
findings of study have conclusively proved the possibility of intensive broiler farming in water
logged areas by constructing an elevated sheds with protected water supplies. However, ducks
can be reared under semi-intensive system with housing sheds near water bodies without safe
drinking water supplies also. The study has given leads for climate change induced sea level rise
poultry farming solutions that however was devoid of warming component.
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Fertility and hatchability are important reproductive parameters of chicken. Breed and
environmental conditions (temperature, humidity) besides many other factors affect these
traits. Less information are available on the influence of seasonal factor on hatchability of
eggs in particular native Nicobari fowl. Therefore, present investigation was aimed to
determine the effect of season on the hatching of eggs in Nicobari fowls, and to determine the
suitable seasons for hatching. For this study, the hatching records of Nicobari fowls at ICARCIARI, Port Blair from 2012 to 2017 were used. Fowls reared under intensive (deep litter)
housing system. Feeding, watering, cleaning, vaccination were performed uniformly and
regularly in the years of data collection. Flock mating was allowed with the male to female
ratio of 1:10. Eggs were dipped in disinfectant before setting for hatching. Average
temperature was not different between the seasons but the humidity% remained significantly
high in rainy season (84.74±0.80) than the dry months (78.20±1.14). Difference of egg fertility
in dry and rainy months was significant (P≤0.5) which was recorded 70.43±2.04 and
64.84±1.67, respectively. Mean hatchability on total egg basis differed significantly
(35.58±1.70 vs. 42.67±1.30) but not on fertile egg basis (50.84±3.09 vs. 54.173.09) in dry and
rainy season, respectively. Humidity% was observed to be positively correlated with egg
hatchability. But, it was found negatively correlated with the egg fertility. It can be concluded
that hatching is better during the months of rainy season compared to dry season in native
Nicobari fowl.
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Noni (Morinda citrifolia) is a popular medicinal plant of family Rubiaceae. Its fruit is rich in
various phytochemicals and polysaccharides. We investigated the effects of dietary noni fruit
juice supplementation on immunological parameters in young Nicobari fowl under acute
conditions of lipopolysaccharide (LPS) challenge. Forty-eight Nicobari fowl at 1 month of
age were fed 2 diets in a completely randomized design for one month. The diets were wheatsoybean based, with either 0 or 5 ml/day/bird of supplemental noni fruit juice. After one
month of supplementation, 24 birds from each dietary treatment were injected intra-venously
with 8 mg/kg of BW of either LPS or saline. Four, eight, twelve and twenty four hours after
injection, blood was collected and the birds were euthanized to obtain spleen and cecal
tonsils. Total protein, albumin, and globulin were found to be higher (P < 0.05) in nonisupplemented birds compared with the control. However, total protein, albumin, and
globulins decreased (P < 0.05) in the LPS-injected birds compared with the saline control.
Serum level of IL-4 and IL-10 increased in noni supplemented group as compared to control
whereas serum level of TNF-α and IFN-γ level decreased in supplemented group. mRNA
expression profile of IL-4 and IL-10 in spleen and cecal tonsils of supplemented group was
up-regulated as compared to control. Gene expression profile of TNF-α and IFN-γ was
deregulated in spleen and cecal tonsils after supplementation of noni. There was a diet ×
challenge interaction for total serum IgG.
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