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C

rossbreeding is an important tool for production of crosses for backyard chicken variety. Different
exotic and indigenous chicken varieties are being used to develop backyard poultry. In the present
study, PD1 line was used as male line to produce four different crosses for backyard poultry. Four
different crosses were PD1 x PD4 (A), PD1 x PB2 (B), PD1 x PD3 (R) and PD1 x IWI (W). The females of
these crosses were evaluated for different production traits. The age at sexual maturity was 157, 160,
158 and 149 days in A, B, R and W, respectively. Body weight at 40 weeks and weight at sexual
maturity was highest in B followed by R, A and W. Egg production up to 72 weeks of age in A, B, R and
W were 162, 114, 219 and 213 eggs, respectively. Shank length at 40 weeks of age was highest in B
(111.40 mm) followed by A (105.89 mm), W (102.99 mm) and R (102.69 mm). Statistically significant
(P<0.05) differences between crossbreds were observed for all the traits studied. Egg weight increases
as the age of the bird increases. Egg weight at 40 weeks of age in A, B, R and W were 54.52, 56.81, 53.82
and 54.68 g, respectively. Survivability % from 20 to 72 weeks of age were 95.16, 86.21, 92.16 and 98.51%
in A, B, R and W, respectively. The production performance results indicated that egg production was
best in R followed by W, A and B. So when there is demand for coloured plumage with brown egg, R is
the suitable cross; but when there is no preference for colour plumage, W cross may be useful.
However, if there is demand for birds having indigenous looks with moderate production potential
then the choice should be A cross as it contains indigenous blood. Egg production performance of B
cross was lowest but the body weight was high, thus indicating this cross may be used for a coloured
medium size broiler.
Key words: Production performance, crossbred, backyard poultry, intensive system
PGB-002/O

Comparative evaluation of indigenous, PB‐2 x indigenous and PB‐2 x indigenous x
Dahlem Red chicken under intensive system of rearing
N. Kalita, N. Pathak and M. Ahmed
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study was conducted to evaluate the performance of indigenous, PB‐2 x indigenous and PB‐2 x
indigenous x Dahlem Red chicken being maintained under the project “AICRP on Poultry
Breeding”, Assam Agricultural University, Khanapara, Guwahati‐22 under intensive system of rearing.
A total of 1138 nos. indigenous, 922 nos. PB‐2 x indigenous and 1210 nos. PB‐2 x indigenous x Dahlem
Red chicken were utilized for the present study. The average body weight (g) at day‐old, 5 wks, 8 wks,
12 wks, 15 wks, 20 wks and 25 wks were recorded as 26.40, 90.31, 294.31, 510.51, 855.43, 895.52 and
1020.91 in case of indigenous chicken, 29.65, 210.58, 670.81, 900.45, 940.24, 1244.54 and 1900.47 in case of
PB‐2 x indigenous chicken and 31.63, 155.40, 359.60, 443.80, 1038.57, 1510.49 and 1829.56 in case of PB‐2
x indigenous x Dahlem Red chicken. The shank length (cm), keel length (cm) and breast angle (°) were
found to be 4.43, 4.45 and 55.21 in indigenous, 3.90, 5.10 and 54.28 in PB‐2 x indigenous and 4.31, 3.88
and 63.75 in PB‐2 x indigenous x Dahlem Red chicken. Age at sexual maturity (days), egg production
(nos.), egg weight (g) and mortality (%) were recorded as 184.35, 32.93, 34.23 and 5.35 in indigenous
chicken, 172.36, 37.56, 38.89 and 5.56 in case of PB‐2 x indigenous chicken and 153.25, 42.33 and 4.00 in
case of PB‐2 x indigenous x Dahlem Red chicken.
Key words: Indigenous, PB‐2 x indigenous, PB‐2 x indigenous x Dahlem Red chicken, intensive system
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PGB-003/O

N. Kalita, N. Pathak and M. Ahmed
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study had been undertaken in a dual type crossbred chicken population [PB‐2 (a synthetic broiler
parent) x indigenous x Dahlem Red] which has been developed in AICRP on Poultry Breeding,
Assam Agricultural University, Khanapara, Guwahati‐22, Assam. A total of 1210 nos. of chick were
hatched out during the period from November, 2012 to December, 2012. The chicks were initially
brooded for a period of 21 days in battery brooder; thereafter, the chicks were reared in deep litter
system of management. The average body weight at day‐old, 5 weeks, 8 weeks, 12 weeks, 15 weeks, 17
weeks, 20 weeks, 23 weeks, 27 weeks and 32 weeks of age were found to be 31.63 g, 155.40 g, 359.60 g,
443.80 g, 1038.57 g, 1206.50 g, 1510.49 g, 1795.54 g, 1849.20 g and 2046.41 g, respectively. The shank
length, keel length and breast angle at 5 weeks of age were recorded as 4.31 cm, 3.88 cm and 63.75°,
respectively. The age at sexual maturity (days), egg production (nos.) up to 32 weeks, egg weight (g) at
32 weeks and mortality per cent up to 32 weeks were recorded as 153.25, 42.52, 42.33 and 4.35 in this
system of rearing.
Key words: Crossbred (PB‐2 x indigenous x Dahlem Red) chicken, intensive system
PGB-004/O

Investigations reveal multifactorial basis of off‐flavour in duck eggs
Rajashree Rath, S.K. Mishra, B. Panigrahy, A. Maity, A. Mishra and A.K. Sarkar
Central Avian Research Institute, Regional Centre, DRWA, Baramunda, Bhubaneswar and College of Veterinary Science,
Bhubaneswar‐751 003

A

n investigation was conducted to analyse the emission of off‐flavour in duck eggs. The surmise
that, ‘the fishy‐taint, as reported in some stains of chicken being responsible for off‐ flavour in
eggs, could also be the causative basis for off‐flavour in duck eggs’, was investigated. The fishy‐taint
occurs due to: trimethylamine (TMA), present in the egg‐yolk when some brown‐egger strains of
chicken are fed in excess of TMA‐precursors in their diet. Accordingly, this study was undertaken with
120 layers (41‐weeks age) comprising of thirty each of three duck breeds viz. Khaki Campbell, Desi and
White Pekin, maintained at the CARI Regional Centre, Bhubaneswar. Simultaneously, 30 adult
commercial layers from White Leghorn breed of chickens of approximately of same age were used as a
negative control for this study, as the WLH layers were established through multiple studies to be non‐
tainters despite feeding high level of TMA precursors. All the experimental layers were housed in
individual laying cages. These layers were fed with four TMA precursors: fish meal (5% and 10% level),
choline chloride (0.3% and 0.6% level) and a control‐diet devoid of either of these TMA precursors, for
ninety days continuously. The resultant eggs were analysed for presence of TMA‐N in the yolk. TMA
was extracted from yolk with trichloroacetic acid (TCA) followed by estimation of TMA‐N
spectrophotometrically at 410 nm. The result evidenced a significant difference (P<0.0001) between the
breeds, dietary treatments and breed x dietary treatments. The yolk‐TMA level differed significantly for
choline‐based diets than fishmeal diets. A significant finding from this was: Desi‐ducks fed with control
diets revealed an inherent surge of yolk‐TMA levels beyond the levels of chickens. Among duck
breeds, Pekins had lower yolk ‐TMA levels as compared to Khaki and Desi ducks. There existed an
inherent species difference (ducks versus chicken) which might be due to difference in the host’s
metabolism of dietary TMA. The study concluded that ducks, in general, had higher TMA levels in
eggs than chicken, which warranted further research in coming years.
Key words: TMA, off‐flavour, fishy‐taint, choline, duck breed, WLH chicken
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PGB-005/O

S.S. Pathak, N. Barua, N. Kalita and T.K. Amonge
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

n experiment was conducted to study the body weight (g) of 750 numbers indigenous and PB‐2 x
indigenous chicken. The indigenous chicken were grouped on the basis of plumage pattern as
group I (black), group II (black with brown hackle), group III (brown) and group IV (barred). Also, an
additional flock group V of 150 numbers of PB‐2 x indigenous chicken was kept. The mean body
weights (g) were recorded at 0 day, 8th, 14th, 20th, 40th weeks of age in the morning hours before offering
any feed or water with the help of a 0.5, 2 and 5 kg capacity weighing balance. The body weights at
different ages for male and female group I, II, III, IV and V were 26.01±0.20 vs. 22.92±0.13, 26.83±0.43 vs.
23.75±0.15, 25.93±0.38 vs. 22.88±0.15, 25.87±0.17 vs. 22.77±0.16 and 29.56±0.21 vs. 24.92±0.16 at 0 day;
381.36±4.21 vs. 249.63±4.31, 389.04±4.22 vs. 251.78±4.29, 375.96±5.16 vs. 248.14±5.04, 373.64±5.48 vs.
239.31±3.50 and 670.68±4.22 vs. 659.80±9.40 at 8th week; 818.55±11.08 vs. 633.53±8.19, 821.25±10.78 vs.
636.59±8.93, 807.10±9.57 vs. 624.52±9.13, 802.61±9.09 vs. 621.39±5.84 and 1712.27±12.99 vs. 1340.00±14.24
at 14th week; 1060.00±22.85 vs. 917.94±15.67, 1071.41±19.12 vs. 920.18±14.02, 1050.90±18.46 vs.
891.15±13.12, 1044.58±19.32 vs. 884.68±11.57 and 2272.00±32.65 vs. 1715.39±16.86 at 20th week and
1368.88±26.58 vs. 1346.33±19.55, 1371.81±28.11 vs. 1351.02±18.23, 1347.27±26.21 vs. 1331.09±18.72,
1342.50±24.25 vs. 1325.17±15.58 and 3530.00±37.23 vs. 3041.31±19.88 at 40th weeks, respectively. The
body weights at different ages were significantly (P≤0.05) higher in group V than indigenous groups,
but among indigenous groups, no significant difference was observed.
Key words: Body weight, indigenous, PB‐2 x indigenous chicken, deep litter
PGB-006/O

Comparative study on the carcass characteristics of indigenous and PB‐2 x
indigenous chicken in deep litter system of management
S.S. Pathak, N. Barua and N. Kalita
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study was conducted on a total of 750 chicken consisting of 600 numbers of indigenous chicken of
four different groups based on plumage pattern namely group I (black), group II (black with
brown hackle), group III (brown) and group IV (barred) and an additional group V (PB‐2 x indigenous)
with 150 numbers were taken for the study. The pre‐slaughter weight both in male and female were
significant (P≤0.05) higher in group V compared to male and female of all other groups. Among
indigenous groups, the pre‐slaughter weight (g) was highest in group II followed by group I, III and IV.
However, no significant (P≤0.05) difference was observed among the indigenous groups. The dressing
yield (%), eviscerated yield (%), giblet yield (%) in male and female of group V (72.92±0.24 and
72.88±0.33), (77.20±0.21 and 75.34±0.51), (3.83±0.05 and 4.20±0.08), respectively were found to be higher
than other groups. Among indigenous groups, group II male and female were observed with highest
values (71.32±1.44 and 71.02±0.58), (75.98±0.64 and 73.80±0.66), (2.38±0.16 and 3.14±0.08) for dressing
yield (%), eviscerated yield (%), giblet yield (%), respectively. The dressing yield (%), eviscerated yield
(%) and giblet yield (%) were non‐significant among different groups of indigenous chicken.
Key words: Carcass traits, indigenous, PB‐2 x indigenous chicken, deep litter
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PGB-007/O

S.S. Pathak, N. Barua and N. Kalita
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study had been conducted to know the economics of rearing indigenous and a crossbred chicken
(PB‐2 x indigenous) in deep litter system of management. A total of 750 nos. of indigenous bird
comprising of four groups based on plumage pattern viz. group I (black), group II (black with brown
hackle), group III (brown) and group IV (barred), and an additional flock of 150 nos. (group V, PB‐2 x
indigenous) were kept for the study. The birds were reared in experimental shed of AICRP on Poultry
Breeding, Assam Agricultural University, Khanapara, Guwahati‐781 022. The birds were reared up to
72 weeks of age. The total cost of production per bird was Rs. 934.40 for the different indigenous
groups and Rs. 1027.10 for PB‐2 x indigenous. The total income for group I, II III, IV and V were Rs.
750.00, Rs. 773.00, Rs. 747.00, Rs. 760.00 and Rs. 1120.00, respectively. A loss of Rs. 198.65, Rs. 175.65, Rs.
201.65 and Rs. 188.65 per bird were recorded for group I, II, III and IV, respectively, while a profit of Rs.
78.65 was recorded in group V. It can be concluded that PB‐2 x indigenous chicken can be reared
economically in deep litter system of management.
Key words: Economics, indigenous, PB‐2 x indigenous chicken, deep litter
PGB-008/P

Effect of strain and sex on carcass characteristics of PB‐2 x indigenous and Dahlem
Red chicken
N. Kalita, S.S. Pathak, M. Ahmed and N. Pathak
AICRP on Poultry Breeding, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

n experiment was conducted in flock of PB‐2 x indigenous and Dahlem Red chicken to know the
effect of strain and sex on the carcass characteristics. Twenty birds were slaughtered consisting of
5 males and 5 females from each group. The combined value of male and female for live weight,
eviscerated weight, breast weight, neck weight, thigh weight, drumstick weight, wings weight, back
weight and giblet weight were found to be significantly (P≤0.05) better in PB‐2 x indigenous than
Dahlem Red chicken. The values being 1757.50±170.28 vs. 1691.00±128.62, 1490.00±176.03 vs.
1152.00±77.84, 280.90±29.87 vs. 271.60±26.82, 155.50±31.27 vs. 139.60±4.25, 203.50±28.12 vs. 169.20±8.96,
178.60±29.68 vs. 160.50±9.95, 136.70±20.32 vs. 110.50±4.43, 211.30±26.19 vs. 170.40±5.17 and 76.60±3.67
vs. 74.90±8.45 for PB‐2 x indigenous and Dahlem Red chicken, respectively. The mean values of cut‐up
parts were significantly higher in males than females in both groups. The live weight, eviscerated
weight, breast weight, neck weight, thigh weight, drumstick weight, wings weight, back weightand
giblet yield of males and females PB‐2 x indigenous chicken were 2255.00±64.30 vs. 2000.00±70.70,
1260.00±50.99 vs. 980.00±6.35, 344.60±22.00 vs. 283.00±21.20, 164.20±25.50 vs. 139.60±8.22, 204.40±32.90
vs. 198.60±9.58, 152.80± 3.33 vs. 108.20±5.65, 224.40±32.20 vs. 182.60±3.02, 236.20±33.70 vs. 174.80±3.33,
83.40±2.38 vs. 69.80±3.07. The corresponding value for Dahlem Red were found to be 2072.00±36.50 vs.
1976.00±37.50, 1810.00±23.02 vs. 1728.00±27.82, 248.00±32.50 vs. 223.00±8.31, 197.80±11.95 vs.
186.20±5.92, 117.80±4.73 vs. 105.40±2.82, 134.80±3.62 vs. 129.60±3.66, 209.80±3.69 vs. 198.60±3.28,
129.80±3.96 vs. 115.40±3.96, 80.40±3.50 vs. 76.40±3.04, respectively.
Key words: Strain, sex, carcass characteristic, PB‐2 x indigenous, Dahlem Red chicken
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PGB-009/O

S.S. Pathak, N. Barua and N. Kalita
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study on egg characteristics of different groups of indigenous chicken based on plumage pattern
such as group I (black), group II (black with brown hackle), group III (brown) and group IV
(barred), alongwith an additional group V (PB‐2 x indigenous) was carried out. For the study 50
numbers of eggs were taken, 10 eggs from each group. The mean egg weights (g) of groups I, II, III, IV
and V chicken at 36th week were 34.99±0.07, 35.54±0.26, 34.52±0.21, 34.37±0.12 and 43.52±0.68, at 37th
week 35.97±0.12, 37.07±0.09, 35.35±0.10, 35.58±0.34 and 44.34±1.19, at 38th week 37.14±0.22, 37.18±0.1,
36.18±0.06, 36.94±0.09 and 44.62±1.20, at 39th week 37.61±0.11, 38.09±0.10, 36.96±0.21, 37.39±0.07 and
45.46±0.88 and at 40th week 38.49±0.40, 38.39±0.26, 37.23±0.09, 38.12±0.28 and 46.86±0.63, respectively.
The egg weight (g) in group V was heavier among the groups with significant (P≤0.05) difference at all
ages. Among indigenous groups, heavier egg weight (g) was recorded in group II at all the weeks of
age followed by groups I, IV and III. However, no significant difference was observed in egg weight
among the groups. The shape index in group II (77.40±0.99) was found to be higher than group I
(76.64±0.17), IV (75.54±0.29), III (75.14±0.30) and V (69.87±0.34). However, a significant (P≤0.05)
difference was observed among the groups. The mean egg shell thickness (mm) of group V
(0.430±0.004) was recorded higher than other groups with a significant difference. The egg shell
thickness (mm) was recorded higher in group II (0.390±0.005) followed by group I (0.390±0.004), IV
(0.380±0.005) and III (0.373±0.006) among indigenous groups. However, no significant (P≤0.05)
difference was observed among the groups for egg shell thickness. The mean yolk index and albumen
index values were recorded higher in group II (0.523±0.009 and 0.110±0.002) followed by group I
(0.515±0.008 and 0.090±0.003), III (0.510±0.007 and 0.080±0.004), IV (0.512±0.011 and 0.070±0.002) and V
(0.465±0.007 and 0.102±0.006), respectively. The mean yolk index and albumen index value of eggs of
group II (0.523±0.009 and 0.110±0.002) was found significantly (P≤0.05) higher than group V. However,
no significant difference was observed among the indigenous groups.
Key words: Egg characteristic, indigenous and PB‐2 x indigenous chicken, deep litter system
PGB-010/O

Comparative evaluation of fertility and hatchability of indigenous and PB‐2 x and
indigenous chicken
N. Kalita, S.S. Pathak, N. Pathak and M. Ahmed
AICRP on Poultry Breeding, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study was conducted to record the fertility and hatchability of indigenous and PB‐2 x indigenous
chicken. A total of 1000 eggs; 500 from each group were taken for the study. Eggs with misshapen
and hair crack, extra large and too small eggs were discarded. The weight of hatching eggs were taken
by using a digital balance to the nearest accuracy of 0.5 g. The per cent fertility rate, hatchability on
total egg set and fertile egg set was calculated as per Sahin et al. (2009). Average egg weight (g) was
higher for PB‐2 x indigenous chicken egg (37.75±2.43) than indigenous chicken (32.83±2.44). However,
no significant difference was observed between the groups. Fertility (%) of PB‐2 x indigenous chicken
egg (83.08±3.31) was significantly higher than that of indigenous (77.50±2.58) chicken. The hatchability
on total egg set (%) and fertile egg set (%) was significantly (P≤0.05) higher in PB‐2 x indigenous
chicken (72.00±3.32), (81.58±3.37) than indigenous chicken (65.66±3.67), (77.66±2.38), respectively. The
average chick weight (g) of PB‐2 x indigenous (32.58±2.39) was significantly higher than indigenous
chickens (27.42±2.53).
Key words: Fertility, hatchability, indigenous, PB‐2 x and indigenous chicken
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PGB-011/O

S.S. Pathak, N. Barua, N. Kalita and S. Goswami
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

n experiment was conducted on 750 chicken consisting of 600 numbers of indigenous chicken of
four different groups based on plumage pattern namely group I (black), group II (black with
brown hackle), group III (brown) and group IV (barred) of 150 numbers each. Also, an additional
number of 150 chicken (group V, PB‐2 x indigenous) were kept to study the mortality pattern. The birds
were kept in deep litter system of management following standard managemental practices. Mortality
per cent was recorded at three different stages i.e., 0‐8, 9‐20 and 21‐40 weeks. During 0‐8 weeks, the
mortality per cent was highest in group V (7.30) followed by group III (6.60), I (6.00), II (5.30) and group
IV (5.30). During 9‐20 weeks, group V showed highest mortality (3.30) followed by group III (2.60), I
(2.00), IV (2.00) and II (1.30). The mortality (%) during 21‐40 weeks was higher in group V (2.60)
followed by group III (3.33), IV (2.60), I (2.00), and II (1.30). The overall mortality per cent was higher in
group V (13.20%) followed by group III (12.53%), group I (10.00%), group IV (9.90%) and group II
(7.96%). Among indigenous groups, group III showed highest mortality followed by groups I, IV and
V. The mortality per cent in chicks was found higher in all the groups than grower and laying stages.
Key words: Mortality, indigenous, PB‐2 x indigenous chicken, deep litter system
PGB-012/O

Performance of indigenous and PB‐2 x indigenous chicken in deep litter system of
management
S.S. Pathak, N. Barua and N. Kalita
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study was conducted for determining the age at sexual maturity (days) and egg production (nos.)
among indigenous chicken groups and its cross with PB‐2 male line in deep litter system of
management. For the study, 600 numbers of indigenous chicken of different plumage pattern namely
group I (black), group II (black with brown hackle), group III (brown) and group IV (barred) were
selected with 150 numbers in each group. In addition, a group of 150 crossbred chicken (PB‐2 x
indigenous) were also kept. The crossbred is produced with PB‐2 male and indigenous group having
higher egg production. Age at sexual maturity was calculated when 20% of bird comes into production.
The birds of group V (146.35±0.60) days significantly matured earlier than that of indigenous groups.
Among indigenous groups, group III (186.19±0.69) days showed the earliest age at sexual maturity
followed by group I (187.51±0.32), group IV (188.03±0.48) days and group II (189.25±0.58) days. The egg
production (nos.) was recorded up to 40 weeks of age. The egg production was significantly (P≤0.05)
higher in group V (36.66±0.33) than indigenous groups. Among indigenous groups, group III
(33.20±0.14) showed higher egg production followed by group I (33.09±0.16), group IV (33.00±0.16) and
group II (32.84±0.21).
Key words: Performance, indigenous, PB‐2 x indigenous chicken, deep litter system
PGB-013/O

Comparative performance of native chicken and their crosses with Dahlem Red
under intensive system in Himachal Pradesh
V. Sankhyan, S. Katoch, Y.P. Thakur, R. Thakur, P.K. Dogra, N. Bhardwaj and S. Patial
Animal Genetics & Breeding, DGCNCOVAS, CSKHPKV, Palampur‐176 062

I

n the present study, native chicken (N) and their crosses with Dahlem Red [DRXN and (DRXN) XDR]
were evaluated for various egg production traits viz. age at sexual maturity (ASM) and weight at first
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PGB-014/O

Juvenile growth rate and feed conversion efficiency in Kadakanath breed of fowl
Praveen Dubey, Shrikant Joshi and Laxmi Chouhan
Department of Poultry Science, College of Veterinary Science and A.H., Mhow‐453 446

T

he present study was carried out on 500 straight run chicks of Kadakanath breed of fowl up to 20
weeks of age, under intensive system of housing. The birds were fed with chick starter (20% crude
protein; 2700 kcal/kg ME) up to 8 week of age and grower rations (18% crude protein and 2500 kcal/kg
ME) from 9 to 20 week of age. The average daily feed consumption, body weight, gain in body weight
and feed conversion ratio (FCR) were recorded weekly up to eight week of age and thereafter at
monthly interval from three to five months of age. The average weight of day‐old chicks was found to
be 28.55±0.5 g and the birds attained 974.28±17.96 g weight at 5th month of age. The mean weekly feed
consumption recorded from one to eight week of age was 21.29±0.11, 46.43±0.71, 82.60±0.9, 104.38±2.09,
115.45±2.66, 150.51±1.17, 163.63±2.99 and 244.52±2.62 g, respectively. From three to five month of age, it
was 1682.09±38.59, 1739.05±11.84 and 1622.83±7.14 g, respectively. The overall mean weekly body
weight gain from one to eight week of age was 7.54±0.10, 16.84±0.44, 32.23±1.87, 42.42±3.23, 50.91±1.22,
72.30±3.36, 70.59±4.24 and 86.34±5.65 g, respectively. The mean monthly body weight gain at 3, 4 and 5
month of age was found to be 260.52±7.49, 174.58±7.50 and 131.41±18.84 g, respectively. The corres‐
ponding values obtained for FCR were 2.82±0.35, 2.75±0.09, 2.56±0.05, 2.46±0.05, 2.26±0.03, 2.09±0.08,
2.32±0.13 and 2.84±0.12 up to eight week of age and were 6.46±0.06, 9.97±0.37 and 12.56±1.98, from three
to five month of age. The mean feed consumption, body weight, body weight gain and feed conversion
ratio pooled over replications at five month of age was 5973.12±86.35 g, 974.28±28.68 g, 945.73±26.31 g
and 6.31, respectively. The weekly gain in body weight linearly increased up to eight week of age. The
rate of gain showed a reducing trend from fourth month onward. The experiment implied that the feed
conversion ratio was poor in Kadakanath birds as compared to fast growing birds.
Key words: Growth, body weight, FCR, Kadakanath
PGB-015/O

Estimation of genetic differentiation in a long‐term selected White Leghorn sub‐
population for egg production
S.O. Pratap, S.K. Mishra, G. Arora, A.A. Khan, Ruchi Gaur and D.P. Singh
Central Avian Research Institute, Izatnagar‐243 122

I

t has identified that unrestricted polymorphism existing at the DNA level, an organized scientific
focus has been centered on the utilization of sequence information for the genetic improvement of
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egg, egg weight, hen‐day egg production (HDEP), per cent laying mortality under intensive system of
management. All the birds were reared under scientific management and feeding system. ASM was
comparatively higher for native (174 days) than that of DRXI x DR (151 days) and DRXI (149 days). 40
weeks egg weight were 42.48±0.39, 50.43±0.25 and 50.63±0.38 g for native, DRXN and (DRXN) XDR,
respectively which differ significantly. (DRXN) XDR cross produced heavier eggs than the other two
groups for most of the period studied. 40 weeks and 52 weeks hen day egg production was
significantly higher for (DRXI) XDR (58.48 and 104.56) than DRXN (48.44 and 87.18) and indigenous
(34.09 and 57.58). Laying stage mortality was almost comparable for the three groups. Overall (DRXN)
XDR were superior to DRXN for most of the traits studied, while both the crosses were superior in
performance to native birds. Performance of crosses was found satisfactory and the birds were well
adapted to local agro‐climatic condition under intensive system of production. Further studies should
be carried to evaluate the performance of crosses under traditional/rural poultry farming condition
among so that these birds can be introduced into rural backyard production system which is the major
poultry farming system in the state.
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PGB-016/O

Analysis of egg quality traits between native breed Kadakanath and commercial
White Leghorn chicken
S.O. Pratap, S.K. Mishra, G. Arora, A.A. Khan, Ruchi Gaur, Hamid Ali and D.P. Singh
Central Avian Research Institute, Izatnagar‐243 122

I

mprovements in the management, disease control, nutrition, and genetics as well as advancements in
poultry processing technology over the past 40 years have undoubtedly changed egg quality and
chemical composition, yet few studies have documented this progress. Current study has taken out for
the assessment of genotype effects and differential‐selection regimes, on account of various egg‐quality
traits between a native breed; Kadakanath (KN) well known for its enhanced immunity and quality
meat, rearing without any selection from more than 30 generations and a long‐term selected
commercial high‐yielding White Leghorn (WLH) breed. Both these flocks are under cage system of
rearing, uniform management and health care measures from many generations at CARI, Izatnagar. A
total of 350 eggs from these two breeds were subjected to egg‐quality analysis at the age of 40th week, to
evaluate the inherent differences. Results revealed significant breed differences for most of the egg
quality traits. Significantly‐higher egg weight, per cent albumin weight and Haugh unit (49.83±0.35,
59.85±0.24 and 81.89±0.49) were observed in WLH breed as compared to KN (41.31±0.43, 53.71±0.35 and
77.45±0.44). The shape index, per cent yolk weight, per cent shell weight and shell thickness were
higher (77.19±0.56, 30.27±0.31, 10.18±0.09 and 0.37±0.003 mm) in KN as against WLH (72.71±0.28,
26.99±0.19, 8.25±0.08 and 0.33±0.003 mm). WLH had significantly higher albumin index (8.72±0.15) than
KN (7.46±0.12) while the yolk index was higher for KN (43.21±0.27) than IWH (38.17±0.19). Therefore, it
could be inferred that genotypic differences between these stocks accumulated over centuries, owing to
geographical‐origin and evolutionary forces, had significant effects on these egg quality traits besides
their enhanced production performance.
Key words: Egg quality, Haugh unit, Kadakanath, White Leghorn, shape index
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chickens, worldwide. As a result, a genetic revolution has been commencing in the development of
DNA‐based markers for analysis of chicken genome. DNA markers have the unique advantages of
using the available gene pool without compromising either its natural content or its intrinsic
expression. Egg production is an important economic trait, which has witnessed the highest response to
industrial‐selection in chickens. A long‐term selected White Leghorn strain (>30 generations) used as a
male‐line for production of commercial‐egger chickens (≥300 eggs per year), was subjected to molecular
analysis using 25 microsatellites and 10 mitochondrial single nucleotide polymorphisms (SNPs) for
differentiating performance‐based DNA‐marker association in three distinct sub‐populations. These
sub‐populations were generated from 2500 hens, by including samples from top (HP), mid (MP) and
bottom (LP) 10% of population‐distribution for 64‐weeks production which symbolized selectively‐
genotyped pools having differences in mean‐production. Results from DNA‐profiling revealed
distinctly‐diverse population‐parameters PIC, Na, Ne, Ho and diversity‐indices (Nei and Shannon) for
MP (0.41, 2.7, 2.1, 0.41, 0.48 and 0.79) group which was significantly‐apart from HP (0.36, 2.5, 1.9, 0.37,
0.43 and 0.67) and LP (0.38, 2.6, 2.0, 0.34, 0.44 and 0.73) besides scoring private alleles in all the three
groups. In terms of SNPs, the LP differed from HP by possessing ten SNPs, including four deletions
(encompassing nucleotide‐positions: 134, 340, 553 and 564), as against nine SNPs in HP (which
included both transitions and transversions). It is recommended to use high‐density microsatellite
panels (>100 at least) to delineate more performance‐linkages. The results of this study confirm the
usefulness of microsatellite‐based genomic analyses which can delineate population‐differences even in
closed‐flocks having unique breeding histories and evolutionary forces (selection).
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PGB-017/P

Sushil Kumar Singh, Anil Kumar, D.V. Singh, R.K. Sharma, Shive Kumar and S.K. Singh
Department of Livestock Production Management, College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145

P

resent study was conducted at Instructional Poultry Farm of GBPUAT, Pantnagar to evaluate the
morphological traits of 285 chicken of five genetic groups viz. Uttara fowl, Uttara fowl x RIR, RIR x
Uttara fowl, Uttara fowl x Kadakanath and Kadakanath x Uttara fowl. The plumage colour in all the
cross bred were multi‐colour. The comb and ear lobe colour vary bright red to dark red in all the
crosses except in Kadakanath x Uttara fowl in which comb and ear lobe colour were purple and purple
blackish in colour. In Uttara fowl x Kadakanath, 41.51% birds having feather on shank, 30.19% shank
feather with crown on head and 28.3% clean shank with crown. In Uttara fowl x RIR, 34.78% birds
having plain shank while 23.48% birds have shank feather. 18.26% have shank feather with crown and
23.48% with clean shank with crown. In Kadakanath x Uttara fowl, 17.5% birds having shank feather
with crown, 22.5% having feather on shank, 32.5% clean shank with crown, 27.5% clean shank and in
RIR x Uttara fowl, there are 21.62% clean shank with crown, 32.43% clean shank, 29.73% shank feather
and 16.22% shank feather with crown. The multi‐colour plumage in different crosses is helpful in
camouflaging which is beneficial for birds to escape and results in less predation and helpful for niche
market because there is a demand for coloured birds in the local market. The presence of feather on the
shank and crown/crest on the head with multi‐plumage colour makes these as attractive birds.
However, more studies are needed to explore its adaptability and production in harsh and cold climate
of hilly region of Uttarakhand.
Key words: Uttara fowl, phenotypic study
PGB-018/O

Evaluation of performance of different native crosses in agro‐climatic condition of
Tripura
S. Malik, S. Kumar, B.K. Sarkar, M. Datta and S.V. Ngachan
ICAR Research Complex for NEH Region, Tripura Centre, Lembucherra‐799 210

T

wo new crosses of Tripura black (local indigenous germplasm) with Dahlem Red and coloured
broiler female line were designed to develop egg purpose and dual purpose varieties for rural
poultry production. The chicks were brooded in the deep litter system and standard vaccination
schedule was followed to protect chicks from deadly viral diseases. The mean body weights of
coloured broiler female line x Tripura black (FT 50%) and Dahlem Red (75%) x Tripura black (25%) DT
cross at 20 weeks of age were 2.024±0.045, 1.851±0.026 and 1.907±0.023 kg and 1.764±0.033, 1.364±0.024
and 1.583±0.027 kg, respectively in male, female and overall mean at the farm, whereas the
corresponding mean body weights at farmers’ field were 1.920±0.038, 1.760±0.032 and 1.824±0.026 kg
and 1.657±0.058, 1.287±0.043 and 1.415±0.038 kg, respectively. The mean body weights of BT cross were
comparable with Vanaraja, however, the mean body weights of DT cross were similar to CARI
Nirbheek and CARI Shyama. The age at first egg was 151 and 158 days, respectively at the farm and
farmers’ field in BT cross but the corresponding values in DT cross were 156 and 176 days, respectively.
The egg production up to 40 weeks of age was 38.81 eggs and 27.84 eggs, respectively in BT cross at the
farm and farmers’ field, whereas the egg production up to 40 weeks of age in DT cross was 60.69 eggs
at the farm. The egg production up to 40 weeks of age of BT cross was comparable to Vanaraja but the
egg production up to 40 weeks of age was as good as Gramapriya. The per cent mortality in both the
crosses was lower than the other stocks evaluated at ICAR Tripura Centre.
Key words: Performance, native crosses, agro‐climate, Tripura
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PGB-019/O

Aruna Pal, P.N. Chatterjee and A.B. Mandal1
West Bengal University of Animal & Fishery Sciences, Belgachia, Kokata‐37
1

Central Avian Research Institute, Izatnagar‐243 122

T

he present study was based on a field survey on indigenous, RIR and crossbred fowls from the
villages of two blocks in Birbhum district of West Bengal. Indigenous birds were characterized with
multi‐plumage colour, less body weight, delayed age of sexual maturity with less number of egg
production, whereas they reflected better hatchability and broodiness. Indigenous fowls lay smaller
sized eggs with less egg weight, white thick shelled egg and more egg yolk. Desi fowls were inferior to
cross‐bred (CB) fowl in terms of egg weight, albumin weight and albumin index but had more resistant
to diseases compared to CB. The native fowls affected mostly by Ranikhet disease and growing birds
were mostly affected compared to adults. However, RIR and crossbred birds gave more economic
return compared to indigenous fowls. Chicken rearing in backyard of West Bengal is beneficial to
farmers, especially rural women, since they can be reared under zero input, have better disease
resistance and better adapted under backyard system. Since the birds have more broodiness and
hatchability, there is no cost involvement for incubator. In the recent years, it has been observed that
there is a significant reduction in the population of native chickens. This may be attributed to the
restocking with Rhode Island Red chickens following the avian influenza outbreaks in the region.
Hence, immediate steps need to be taken to preserve whatever is left in the native chicken ecotypes in
the region.
Key words: Broodiness, desi fowl, egg quality, egg yolk, hatchability, mortality, morbidity, revenue
PGB-020/O

Evaluation of juvenile and slaughter parameters in Krishibro‐ A coloured
commercial broiler cross in summer
B.L.N. Reddy and K.S. Rajaravindra
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

A

n experiment was conducted to evaluate the juvenile traits and slaughter parameters in coloured
commercial broiler (Krishibro) in summer. This cross was generated by crossing PB‐1 as male line
and PB‐2 as female line. A total of 222 day‐old chicks were obtained and maintained in battery
brooders. Standard feeding and managmental practices were followed up to 6 weeks of age. Juvenile
body weights were recorded up to 6 weeks of age. Slaughter parameters were recorded at 6 weeks of
age. Feed efficiency was recorded at 6 weeks. Juvenile body weights at 2, 4, 5 and 6 weeks, respectively
were 173 g, 601 g, 848 g and 1058 g. Shank length and breast angle at 5 weeks, respectively were 80.38
mm and 82.35 degrees. Feed efficiency at 6 weeks was 2.10. Slaughter parameters like head weight,
shank weight, carcass weight, heart weight, liver weight, gizzard weight, abdominal fat weight, breast
weight, back weight, leg weight, wing weight and neck weight as percentage of pre‐slaughter weight,
respectively were 3.06, 5.27, 56.74, 0.47, 2.79, 2.18, 1.0, 14.05, 10.94, 17.0, 5.28 and 2.95. Lower juvenile
body weights were recorded may be due to heat stress conditions in summer season. Among all the
slaughter parameters percentage of carcass weight was highest followed by percentage of leg weight.
Key words: Juvenile, slaughter trait, Krishibro, summer
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PGB-021/P

M. Niranjan, U. Rajkumar, Santosh Haunshi and M.K. Padhi
Directorate of Poultry Research,Rajendranagar, Hyderabad‐500 030

P

D‐2 line is developed from coloured random bred control population. This line is used as female for
production of Vanaraja chicks. The selection criteria is part period egg production to 52 weeks. The
S‐11 generation was reproduced in four hatches utilizing 50 sires and 250 dams. The juvenile traits and
production traits were recorded during S‐11 generation. Hatch corrected data was used for further
analysis. Among juvenile traits, the body weight at 4 and 6 weeks of age was 233.9 and 462.99 g,
respectively. The shank length at 6 weeks of age was 65.76 mm. As this line being selected for egg
production to 52 weeks of age, the juvenile body weight showed declining trend. The age at sexual
maturity was 166.42±0.15 days, body weight at 20, 32 and 40 weeks was 1920.98±0.47 g, 2359.76±0.74,
and 2618.65±0.54 g, egg weight at 28, 32, and 40 weeks of age was 46.53±0.02 g, 48.92±.03 g, and
51.57±0.02 g. The egg production up to 40 weeks of age was 76.58±0.13. The 40‐week egg production
showed an improvement of 1.00 egg as compared to previous generation on phenotypic scale.
Key words: Performance, PD‐2 line
PGB-022/O

Genetic analysis of growth and immunocompetence in different populations of
ducks
V. Singh, S.K. Mishra, R.K.S. Bais, S.K. Sahoo, N.A. Mir and I. Ali
Regional Centre, Central Avian Research Institute, Bhubaneswar‐751 003

A

n investigation was undertaken to elucidate the inheritance‐pattern of various
immunocompetence parameters and their correlation with juvenile growth and conformation
traits in different populations of ducks. Under this, humoral immunocompetence, cell‐mediated
immunity, total serum proteins and body weight at 4, 6 and 8 (BW4; BW6 and BW8) weeks of age, were
measured on individual basis, in a total of 562 ducks, belonging to three breeds viz. indigenous, Khaki
Campbell and White Pekin breeds. Results revealed statistically‐significant breed differences (P<0.05)
for all body‐weight traits. Variation due to sex remained non‐significant for all the recorded traits. The
body conformation traits included: shank length, thigh length, keel length, neck length, body length
and bill length at 4, 6 and 8 weeks of age. The Pekins were significantly better than other breeds for
shank length and bill length (at 8 weeks age), while they had numerical‐superiority for other
conformation traits. The mean sRBC titer (log2 HA titers) ranged from 6.52 to 6.85, across breeds. The
between‐breed variance for serum IgG and IgM level was non‐significant. The mean foot index (CMI)
ranged from 0.97 to 1.08 between breeds. The total serum‐protein values for Khaki, Desi and Pekin
were: 5.50±0.08, 5.61±0.06 and 5.34±0.06, respectively. Analysis of heritability (h2) for biweekly body‐
weights showed that estimates were moderate to high in Khaki; low to moderate in Pekin; but, were
very‐low in estimate (nearing zero) for Desi ducks. Low to moderate h2 values (range: 0.15 to 0.37 for
sRBC‐HA; 0.15 to 0.35 for CMI) were realized for immunocompetence traits. The h2 for most
conformation traits were high across breeds. Positive and high phenotypic‐correlation (rp) were evident
between different body‐weight measures for Desi and Khaki breeds. While the sRBC titer revealed
moderate to high rp with CMI, it had significantly‐positive (P<0.01) correlations with other
immunocompetence traits: IgG, IgM for all breeds. Based on analysis of these results, it can be
concluded that ducks appeared as a moderately immune‐responsive species like chickens, both for
humoral and cell mediated immunity.
Key words: Duck, growth, immunocompetence, heritability
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PGB-023/O

U. Rajkumar, M. Niranjan, Santosh Haunshi, M.K. Padhi and K.S. Rajaravindra
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

T

he juvenile traits from day‐old to 6 weeks of age were evaluated during the SL‐3 generation in
GML chicken. Gramapriya male line was developed from a mediocre synthetic population with
multicoloured plumage. The population was under mass selection for high 6th week shank length. The
pedigreed data were analyzed using least squares technique and the hatch corrected data were utilized
for estimating the heritability estimates by variance component analysis. Genetic and phenotypic
correlations were estimated from variance‐covariance component analysis. The least squares means for
body weight at (0 day) day‐old, 2, 4 and 6 weeks of age was 35.99±0.001, 111.13±0.06, 234.91±0.02 and
489.51±0.04 g in GML chicken. The corresponding shank length at 4 and 6 weeks was 49.12±0.002 and
69.56±0.002 mm, respectively. The breast angle at 6 weeks of age was 80.19°±0.002 indicating the fair
breast muscle in the male line chicken. The h2 for 6 week shank length was 0.18±0.05. The heritability
estimates were moderate to high for all the traits indicating the scope for the improvement. The body
weight and shank length were positively and highly correlated with high correlation coefficient. The
immune parameters were evaluated in a sample of 20 birds, 10 each from male and female birds at 6
weeks of age. The cell mediated immune response for PHAP was 0.65 mm in males and 0.79 mm in
females. The average CMI response for SRBC is 6.75 and 6.11 log2 in males and females, respectively.
The study concludes that the heritability estimate for all the economic traits is moderate to high
indicating the scope for improvement in the population.
Key words: Inheritance, juvenile trait, Gramapriya male line (GML) chicken
PGB-024/P

Immunocompetence profiling of Aseel, Kadakanath and White Leghorn chicken
L.S. Kokate1, Sanjeev Kumar, Abdul Rahim, Ananta Kumar Das and K. Jagadeesan2
Central Avian Research Institute, Izatnagar‐243 122
1

Panchayat Samiti, Taluka: Karanja (Ghadage), Wardha; 2KVK (BCKV), Jagatballavpur, Howrah‐711 408

G

enetics play an important role in providing disease resistance/tolerance in chicken. Production and
immunity traits are negatively correlated; hence, improvement in production traits generally
lowers the immunity in birds. General diseases resistance/tolerance can be assessed through various
immunocompetence (IC) traits, which can be used in chalking out of genetic improvement programmes
for both production as well as immunity traits. This investigation was carried out with the objectives of
analyzing immunocompetence profile of Aseel, Kadakanath and White Leghorn chicken and also to
evaluate inheritance pattern of various immunological traits in these breed. Three IC traits, humoral
immune response, serum lysozyme level and serum IgG concentration were estimated on 73, 52 and 96
chicks of Aseel, Kadakanath and WLH breeds, respectively. Breed‐wise IC data was analyzed by mixed
model taking sire as random and sex as fixed effects, and data pooled over breeds taking breed and sex
as fixed and sire (random) within breed as a nested effect, which revealed that the effect of sire, sex and
sire within breed were statistically non‐significant. Breed differences were highly significant for all the
three IC traits. Least square means of serum lysozyme (21.28±0.78 μg/ml) and serum IgG (24.23±2.05
μg/μl) levels were relatively higher in Aseel than Kadakanath (16.91±0.93 μg/ml and 15.70±2.44 μg/μl)
and WLH (9.42±0.68 μg/ml and 10.27±1.79 μg/μl). However, the humoral immune response was
relatively lower in Aseel (10.84±0.18) than Kadakanath (11.62±0.21) and WLH chicken (11.94±0.15). The
heritability estimates of IC traits were very low or could not be estimated. Phenotypic correlations (rp)
among IC traits were positive but lower in magnitude. Higher status of immunocompetence in Aseel
native chicken may be exploited by selective introgression in high yielding chicken germplasm.
Key words: Immunocompetence, Aseel, Kadakanath, White Leghorn chicken
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PGB-025/O

Ananta Kumar Das1, Sanjeev Kumar, Abdul Rahim, L.S. Kokate2 and Anil Kumar Mishra3
Central Avian Research Institute, Izatnagar‐243 122
1

Howrah KVK (BCKV), Jagatballavpur, Howrah‐711 408; 2Panchayat Samiti, Karanja (Ghadage), Wardha; 3NBAGR, Karnal

R

esistance to diseases is under genetic control in avian species as well. Birds’ capacity to respond to
diseases can be assessed by estimating parameters related to general immunocompetence.
Response to sheep red blood cell (SRBC), a non‐pathogenic multi‐determinant antigen is a fair indicator
of humoral immune responsiveness in poultry. Lysozyme, an anti‐bacterial agent, also plays an
important role in the body’s defense. Among serum immunoglobulins, the IgG is most abundant
immunoglobulin, and is regarded as an indicator of general immune response. Most of the genetic
improvement programmes in poultry are targeted to improvement in production traits, leading to
reduction in disease resistance/tolerance; both being negatively correlated. In order to bring genetic
improvement in production traits without compromising on disease resistance/tolerance, it is necessary
to assess the immunocompetence (IC) traits and their association with production traits. Present
investigation was carried out to study IC traits and their association with economic traits in CARI
Debendra chicken. Data on IC traits, haemagglutination titre, serum levels of lysozyme and IgG,
collected on 84 single‐hatched CARI Debendra chicks maintained at this Institute was 13 analysed by
least squares analysis of variance. Least squares (LS) means of these traits were 5.739±0.436, 6.031±0.213
μg/ml and 5.999±0.347 μg/μl, respectively. Sex effect on all the IC traits was non‐significant. Phenotypic
correlations among IC traits were low in magnitude. Significant associations between IC and economic
traits were observed. Birds with medium serum lysozyme level had significantly greater means body
weight at 40 weeks of age than birds with high level of serum lysozyme, and birds with high serum IgG
level revealed significantly more means egg weight at 28 weeks of age than birds with medium or low
levels of serum IgG.
Key words: Immunocompetence trait, economic trait, CARI Debendra chicken
PGB-026/P

Genetic architecture of juvenile body weight of Ankaleshwar breed of Indian
native chicken
D.P. Singh, A.S. Devi, Raj Narayan and Hamid Ali
Central Avian Research Institute, Izatnagar‐243 122

A

nkaleshwar is one of the important Indian native breeds of chicken distributed in Bharuch and
Narmada districts of Gujarat. This breed might has been named after the name of the place of its
origin i.e., Ankaleshwar in Bharuch district. This breed has recently been introduced at CARI, Izatnagar
for its evaluation. To estimate the genetic parameters (heritability and genetic correlations) data of full
sib components of variance and co‐variances comprising a total of 464 progenies of 18 sires and 108
dams were generated for juvenile weights from day‐old to 10 weeks of age at two weeks interval. High
heritability estimates of body weight were observed in males and females of Ankaleshwar. High
heritability estimates was expected as Ankaleshwar has been recently introduced in the Institute and is
yet to be put under selection. The heritability estimates at various ages were not in normal limit which
may be due to very small data size. All the values were associated with high standard error.
Environmental high temperature and humidity associated with poor management conditions are
known to increase the residual variance and decrease the heritability estimates. The results revealed
positive association among juvenile body weight at various stages both at genetic and phenotypic level.
The magnitude of such genetic correlations varied from moderate to high. The phenotypic correlations
although of smaller magnitude, than their respective genetic correlations, also varied from moderate to
high and positive. All the phenotypic correlations between body weights at different ages are also
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PGB-027/O

Genetic association among various economic traits in white plumage naked neck
egg type chicken
D.P. Singh, A.Y. Revagade, Raj Narayan and Hamid Ali
Central Avian Research Institute, Izatnagar‐243 122

N

aked neck ecotype of the native birds was collected and was introgressed in the White Leghorn
population of the Institute. The synthetic population was graded‐up with White Leghorn for six
generations. To start the selection for further improvement the knowledge of genetic architecture of the
population is essential. To study the genetic parameters of economic traits, 774 chicks belonging to 33
sires and 198 dams of white plumage naked neck were hatched and reared and economic traits were
studied up to 40 weeks of age. Genetic correlations were studied utilizing standard statistical methods.
Correlation rG(S+D) of ASM with 20 wk BW, EP 40, EW 40 and 40 wk BW were ‐0.185±0.053, ‐0.618±0.048,
‐0.182±0.133, 0.065±0.103, respectively. Negative genetic correlations of ASM with 20 wk BW, EW, EP
indicated that selection for decrease in ASM will result increase in 20 wk BW, EP and EW. Correlation
of EP 40 with 20 wk BW, ASM, EW 40 and 40 wk BW were 0.121±0.152, ‐0.577±0.096, ‐0.243±0.061, ‐
0.293±0.130, respectively. Negative genotypic association with EP 40 with ASM, EW 40, 40 wk BW and
positive with 20 wk indicated that selection for EP40 will result in desirable decrease in ASM and
increase in 20 wk BW along with undesirable decrease in EW40. Hence, mass selection for EP40 may
not be advisable. Selection for EP40 along with independent culling level for EW or index selection
with restriction on decrease in EW will be the desirable proposition for improvement of all the traits
simultaneously.
Key words: Naked neck, white plumage, genetic correlation
PGB-028/O

Inheritance of economic traits in white plumage naked neck egg type chicken
D.P. Singh, A.Y. Revagade, Raj Narayan and Hamid Ali
Central Avian Research Institute, Izatnagar‐243 122

N

aked neck gene has been found to be the best suited for hot and humid climatic zones of the
tropical countries. Naked neck native ecotype of the Institute was graded‐up with White Leghorn
for six generations. To start the selection for further improvement, the knowledge of genetic
architecture of the population is essential. To study the genetic parameters of economic traits of the
base population of White plumage Naked neck, 774 chicks belonging to 33 sires and 198 dams of White
plumage Naked neck were hatched. Mean values of age at sexual maturity (ASM), body weight at 20
week (20 wk BW), egg weight at 40 week (EW 40), egg production at 40 week (EP 40) and body weight
at 40 weight (40 wk BW) in naked neck were 134.72±0.526 day, 1247.60±7.566 g, 54.043±0.208 g,
116.81±0.986 eggs and 1425.81±10.796 g. The heritability estimates of ASM obtained from sire, dam and
sire+dam components for naked neck were 0.214±0.122, 0.163±0.131 and 0.188±0.014; for 20 wk BW
0.416±0.128, 0.276±0.031, 0.346±0.017; for EP 0.237±0.010, 0.023±0.027, 0.192±0.013; for 40 EW
0.077±0.012, 0.521±0.028, 0.299±0.017 and for 40 wk BW 0.539±0.133, 0.579±0.033, 0.249±0.195,
respectively. Higher values estimated from sire component of variance than dam component for ASM,
20 wk BW, EP 40 indicated that these traits were governed by sex linked genes. Higher values from
dam component than sire component were obtained for both naked neck and frizzle varieties which
indicated the involvement of maternal and/or dominance including epistatic effects for EW 40 and 40
wk BW traits.
Key words: Naked neck, white plumage, inheritance, economic trait
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found to be statistically significant. Such high correlations both at genetic and phenotypic level among
body weight at different ages indicated that more or less the same genes which influence body weight
at one age were influencing the body weight at other ages also.

Izatn
aga
r

3 November, 2013

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

PGB-029/P

Hamid Ali, D.P. Singh and R.B. Rai1
Central Avian Research Institute, Izatnagar‐243 122
1

Indian Veterinary Research Institute, Izatnagar‐243 122

S

cavenging chicken production is losing popularity as natural feed resources are being reduced day
by day due to reduction in kitchen gardens, pucca village alleys, multi‐cropping in the nearby fields
and use of insecticides and pesticides due to which feed supplementation of the birds have become
essential. Uses of improved germplasm further need the improvement in feed quality. An attempt was
made to improve the availability of the natural feed resources under the project titled “Holistic
approach for improving livelihood security through livestock based farming system”. The small flocks
of scavenging chicken reared by the small poultry producers were integrated with agricultural farming
system. Farmers were motivated for mixed farming including horticulture crops (fruits and vegetables),
vermi‐composting and small farm chicken production. Earthworm obtained as the by‐product of the
vermi‐compost was also used for feeding the birds. Integrated farming resulted in very economical
farming and helped much in livelihood security. Previously, chemical fertilizers were used in the
horticulture farming which was replaced with vermi‐compost manures which saved lot of money. Use
of vermi‐compost manures increased the humus of land as a result crop yield increased significantly.
Birds were left in the guava, banana and other vegetable crops yard where they found plenty of land
for scavenging. Availability of plenty of insects, worms and soft green forages were sufficient for their
feed requirement and there was no need of additional feed supplementation. It was amazing to note
that the scavenging chicken were found to control the problem of insects and pests up to nearly 70%
especially in guava and banana orchard and also in some vegetable crops. Disease and pest control for
horticulture crops saved the money to be spent on medicines and cost of supplementary feeding was
also saved for chicken rearing. Thus symbiotic relationship was observed for horticulture cropping and
scavenging birds.
Key words: chicken, horticulture, integration, earthworm
PGB-030/P

Genetic architecture of juvenile body weight of Aseel (Kagar) breed of Indian
native chicken
D.P. Singh, A.S. Devi, Raj Narayan and Hamid Ali
Central Avian Research Institute, Izatnagar‐243 122

A

seel is one of the most important breed of Indian native chicken. The literal meaning of Aseel is
real or pure. Aseel is well known for its pugnacity, high stamina, majestic gait and dogged
fighting qualities. The name appears to have been given to this indigenous breed because of its inherent
qualities of fighting. The remarkable endurance of an Aseel even during the most critical stages of fight
is proverbial. This is supposed to be the best game bird of the world. There are many varieties of Aseel
and Kagar is one of them which is being conserved at Central Avian Research Institute, Izatnagar since
1976. To estimate the genetic parameters data of full sib components of variance and co‐variances
comprising a total of 118 progenies of 9 sires and 49 dams were generated and data were collected for
juvenile weights from day‐old to 10 weeks of age at two weeks interval. Moderate to low heritability
was observed in males and females of Aseel (Kagar) which was expected as small closed population of
Aseel Kagar is being maintained since 1976. The heritability estimates at various ages were not in
normal limit which may be due to very small data size. The results revealed positive association among
juvenile body weight at various stages both at genetic and phenotypic level. The magnitude of such
genetic correlations varied from moderate to high. The phenotypic correlations although of smaller
magnitude, than their respective genetic correlations, also varied from moderate to high and positive.
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PGB-031/P

Role of suitable germplasm for rural poultry production
D.P. Singh, Hamid Ali and Raj Narayan
Central Avian Research Institute, Izatnagar‐243 122

R

ural poultry production represents an appropriate system to contribute to feeding the fast growing
human populations and to provide income to poor small farmers, especially women. It makes
good use of locally available resources and requires low inputs. Though generally considered
secondary to other agricultural activities by smallholder farmers, poultry production makes an
important contribution to local populations with additional income and high quality protein. Since last
decades, rural poultry production has drawn the attention of the government organizations and all
attempts are being made for its improvement. Different forms of existing rural poultry production
systems are traditional scavenging backyard system, semi‐scavenging system and small‐scale intensive
system. The choice of system is largely determined by the availability of resources and inputs which
depends on the keeper’s or household’s socio‐economic circumstances. Also, these management
systems frequently overlap; thus, free‐range is sometimes coupled with feed supplementation,
backyard with night confinement but without feeding; or standard poultry cages in confined space.
Requirements of the different systems are quite different from each other including the type of
germplasm to be used. Various types of germplasm (Vanraja, Giriraja, Kroiler, CARI Debendra,
Krishna‐J, Krishipriya, Grampriya, CARI Gold, CARI Nirbheek, CARI Shyama, Upcari and Hitcari etc.)
suitable for rural poultry production have been developed by different research organizations all over
the country. Selection of the suitable germplasm for particular system of the rural poultry production is
the most essential component for maximizing the profit. The present paper deals with the requirements
of the different production system and pros and cones of the different types of germplasm to ensure the
selection of the suitable germplasm for particular production system.
Key words: Rural poultry, germplasm, selection
PGB-032/O

Evaluation of selection experiment for response to selection in broiler male
population
B.P. Singh, V.K. Saxena, B. Singh, R. Saxena and S. Saran
Central Avian Research Institute, Izatnagar‐243 122

D

irect and correlated responses for five generations of mass selection for high 5‐week body weight
in white naked neck population, were assessed in a short term selection experiment. The
phenotypic and genetic, realized responses for primary and correlated traits were evaluated in this
study. The average realized phenotypic and genetic gains over five generations were calculated as
76.24±10.23 g and 72.33±14.80 g in NNWP population. The correlated response to selection for 3‐week
body weight was also substantial, as this response depends on the magnitude of response for the
primary trait and the genetic correlation between the selected and unselected traits.
Key words: Selection, realized response, primary, correlated trait
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All the phenotypic correlations between body weights at different ages are also found to be statistically
significant. Such high correlations both at genetic and phenotypic level among body weight at different
ages indicated that more or less the same genes which influence body weight at one age were
influencing the body weight at other ages also.
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PGB-033/P

B. Singh, B.P. Singh, V.K. Saxena, R. Saxena and S. Saran
Central Avian Research Institute, Izatnagar‐243 122

T

he inbreeding coefficient for 6 generations, including base generation were calculated in white
naked neck and control lines. The average increase in rate of inbreeding (AF) was 0.003 NNWP and
0.0031 in control population, per generation. The marginal increase in rate of inbreeding in the present
study indicated that the effect of inbreeding depression on broiler body weight was negligible and
therefore, a correlation for inbreeding depression in genetic response was considered of no
consequence. It was also observed that the inbreeding effect was directly proportional to population
size (Ne). The expected and effective selection differential for 5‐week body weight trait in this
population were 160 and 162, respectively. The ratio of effective to expect selection differential over five
generations was 0.96. The intensity of selection across generation did not change much for this
population. A prior knowledge of rate of inbreeding depression and the intensity of selection is
essential and this would allow predicting the asymmetry of response.
Key words: Male line, inbreeding, selection differential, broiler
PGB-034/P

Effect of naked neck gene on carcass conformation cut‐up parts and fatness in
broilers
B. Singh, B.P. Singh, R. Saxena and S. Saran
Central Avian Research Institute, Izatnagar‐243 122

E

ffect of naked neck gene on carcass, conformation traits, cut‐up parts viz. pre‐slaughter, defeather,
eviscerated, shank length, keel length, breast angle, back, neck, thigh, drumstic, wings, liver,
gizzard, giblet % and abdominal fat were evaluated in white plumage line after five generations of
specialized selection experiment. At the age of 6 weeks, 8 males and 8 females were randomly selected
and slaughtered for estimation of above traits. The combined sex means were 1633.0 g, 1476.2 g, 1189.3
g, 91.5 cm, 132.2 cm, 54.0°, 295.0 g, 56.8 g, 173.9 g, 186.2 g, 172.0 g, 39.25 g, 46.0 g and 5.83%. The mean
values were higher in homozygous genotype as compared to heterozygous and normal genotypes in
both the sexes. The results indicated no difference in abdominal fat among genotype and between sex.
However, the fatness was slightly lower in naked neck genotypes than the normal birds.
Key words: Broiler, carcass, conformation, abdominal fat
PGB-035/P

Assessing the effects of the naked neck gene in two broiler populations
B. Singh, B.P. Singh, S. Saran and V.K. Saxena
Central Avian Research Institute, Izatnagar‐243 122

S

everal experiments were designed and conducted including selection and crossbreeding over a long
period (1998 to 2012) to study different effects of naked neck gene incorporated in two modern
broiler populations. Naked neck gene is controlled by incomplete dominance, which reduces feather
coverage by 25% and 40% in the heterozygous and homozygous conditions of chickens, respectively.
The long term investigations showed the superiority of naked neck birds over the normal feathered in
terms of growth rate, feed efficiency, dressing percentage, livability and other economic broiler traits,
regardless of seasons, but very favourable results in pure lines and commercial broiler under heat stress
conditions. The naked neck birds recorded highest livability in fluctuating temperature and humidity.
These birds have better immunocompetence status, therefore, the general immunocompetence traits
could be used along with other economic traits for further improving the general immunity status in
meat type stocks.
Key words: Broiler, growth rate, naked neck, immunity status
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PGB-036/P

B. Singh, R. Saxena and B.P. Singh
Central Avian Research Institute, Izatnagar‐243 122

T

he naked neck gene (Na) has been associated with increased heat resistance, and different effects of
this gene on broiler production have received considerable attention in recent past. Naked neck
gene is characterized for general reduction of feathers (30‐40%) and this has shown very favourable
results in pure lines and commercial broiler with respect to juvenile growth rate and other economic
traits. The present investigation showed the superiority of naked neck broilers over the normal
feathered sibs in terms of growth rate, feed efficiency, dressing percentage, livability and other
economic broiler traits in white plumage population (NNWP). This population has been further
improved under Scientist Emeritus Project at CARI, for a period of five generations. The average
percentage of fertility was 85.02%. The hatchability on total egg set was 70.04%, and on fertile eggs was
82.02%. Body weight gain with respect to 0‐3, 3‐5 and 0‐5 week were comparatively superior in necked
neck birds, as 453, 712 and 1170 g, respectively corresponding IFCR values also showed better results.
Key words: Naked neck, broiler growth, fertility, hatchability
PGB-037/O

Crossbreeding performance of white naked neck population in random sample
broiler test
R. Saxena, V.K. Saxena, B.P. Singh, B. Singh and S. Saran
Central Avian Research Institute, Izatnagar‐243 122

T

he naked neck commercial cross of white naked neck population with suitable line was tested in
34th Random Sample Commercial Broiler Test (2011‐2012) at testing centre, Gurgaon. The
commercial cross of broiler (CARIBRO Mrityunjay), achieved body weight of 1436 g at 6‐weeks of age
with FCR of 2.18. The body weight performance of 7‐week was reported as 1752 g, with FCR of 2.349
and dressing percentage of 72.02% in hot and humid environment. Although the corresponding pure
and crossbred results at CARI, were far better and consistent in both summer and winter seasons in
earlier studies.
Key words: Broiler, body weight, dressing percentage
PGB-038/P

Estimation of genetic and phenotypic parameters in white plumage naked neck
population in short term selection experiment
B.P. Singh, R. Saxena, V.K. Saxena, B. Singh and S. Saran
Central Avian Research Institute, Izatnagar‐243 122

N

aked neck white plumage population (NNWP) has been improved for a period of six generations
and the selection criterion in this line was high body weight at 5 weeks age. The heritability
estimates within generation for 3 and 5 weeks body weight in this line were reported as 0.35, 0.33, 0.31,
0.30, 0.35, 0.35 and 0.34, respectively in S0, S1, S2, S3, S4, S5 and S6 generations. The corresponding
estimates for 5‐week body weight were 0.31, 0.30, 0.28, 0.27, 0.29, 0.29 and 0.30, respectively. These
heritability estimates for 3 and 5‐wks body weight ranged from moderate to high values. The genetic
and phenotypic correlations between 3 and 5‐week body weight in the present population for
combined sex were positive and high. The estimate of genetic correlation was 0.68, whereas the
corresponding phenotypic correlation was 0.52 in S0 generation. Similarly, the values were 0.70 and
0.63 in S1, 0.68 and 0.61 in S2, 0.66 and 0.58 in S3, 0.79 and 0.70 in S4, 0.69 and 0.70 in S5 and 0.68 and
0.71 in S6 generation. The estimates of genetic and phenotypic parameters in the present investigation
were estimated by sire component of variance and covariance and seems to be most reliable as it is least
augmented by environmental sources of variation.

Poultry Production: Feed, Food and Environmental Safety

18

PGB Layer and Broiler Breeding

Effects of naked neck gene on broiler performance in tropical climate

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

Key words: Heritability, correlation, broiler

Evaluation of performance of three genotypes of naked neck broilers and their
body temperature variation under heat stress condition
B. Singh, V.K. Saxena, R. Saxena, B.P. Singh and S. Saran
Central Avian Research Institute, Izatnagar‐243 122

P

erformance of normally feathered broiler is significantly reduced when they are reared at high
ambient temperature. Heat stress in summer decreases the growth rate of commercial broilers
because of the problem in dissipating heat through the feather coverage. It has been suggested that the
performance of broilers can be improved by introduction of Na gene in fast growing broilers. In the
present study, the effects of Na gene (genotypes‐ NaNa, Nana and nana) were examined in crosses
produced from white naked neck line on growth performance and body temperature under heat stress
condition. Three genotypes had similar body weights at 3 and 5 wks of age, but the homozygous naked
neck broilers (NaNa) had higher body weight at 6 and 7 wks of age. Further, the effects of heat stress on
body temperature (BT) were also examined in broilers of the three genotypes. The body temperature
was positively correlated with feather coverage of three genotypes. Fully feathered broilers (nana)
showed highest BT and the lowest by NaNa birds. The NaNa and Nana broilers had 39 and 24% less
feathers than the nana birds. This investigation concluded that the recording of body temperature
could be used as an indicator to assess the effect of heat stress.
Key words: Naked neck, body temperature, body weight, broiler
PGB-040/P

Performance of Pratapdhan‐ A dual purpose variety for backyard poultry in
Rajasthan
S.P. Tailor, S. Mishra, P.K. Jatolia and B.L. Dangi
AICRP on Poultry Breeding, Department of Animal Production, Rajasthan College of Agriculture, Udaipur‐313 001

R

ural farmers in Rajasthan rear desi type chicken with low egg and meat production in backyard
system. For developing the rural poultry farming, rearing of improved backyard poultry birds is of
utmost importance. Pratapdhan‐ a dual purpose variety involving three breeds was developed and
evaluated both under farm and field conditions. Pratapdhan has genetic constitution of 25% local
native germplasm, 25% Coloured Synthetic Male Line (CARI) and 50% Rhode Island Red which makes
it most suited under free range as well as intensive system. The overall fertility was 88.27 % while
hatchability was 67.36 and 76.32% on TES and FES respectively. The effect of hatch was significant on
body weights at 0, 2,4,8 and 40 weeks of age while effect of sex was significant on 2,4,8 and 20 weeks of
age. The overall mean body weights at 0,2,4 and 8 weeks of age were 37.20±0.17, 157.20±1.58,
301.37°±2.63 and 745.15±7.03 g respectively. The adult body weights of males and females at 20 and 40
wks of age were 2003.59±34.70, 1930.62±29.74 g and 2333.48±52.63, 2321.56±43.40 g respectively. The
mean shank length, keel length and breast angle at 8 wks of age were 4.91±0.02 cm, 8.12±0.05 cm and
50.26±1.37 respectively. Age at first egg production of flock ranged between 125 to 128 days whereas
the average age at sexual maturity was 147.00‐ 169.59 days. The mean egg weights at 28 and 40 wks of
age were varied from 46.88‐ 49.41 and 50.16‐ 53.84 g respectively. The hen day egg production at 40, 52
and 72 wks of age was ranged from 67.44‐72.31, 93.63‐97.31 and 161.16‐166.43 eggs. Pratapdhan, an
improved germplasm for backyard poultry has ability to augment livelihood and nutritional security of
rural poultry keepers in Rajasthan.
Key words: Pratapdhan, body weight, egg production, hatchability
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PBT-001/O

TLR pathway genes play important role in genetic resistance to Marek’s disease in
chicken
Santosh Haunshi and Hans H. Cheng1
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030
USDA, ARS, Avian Disease and Oncology Laboratory, East Lansing, MI, 48823 (USA)

T

oll‐like receptors (TLRs) signalling pathway is one of the innate immune defense mechanisms
against pathogens in both vertebrates and invertebrates. However, the role of TLRs in non‐MHC
genetic resistance or susceptibility to Marek’s disease (MD) in chicken is yet to be elucidated. Chicken
embryo fibroblast (CEF) cells from MD susceptible and resistant lines were infected either with Marek’s
disease virus (MDV) or treated with poly (I:C), a synthetic analog of dsRNA, and the expression of
TLRs and pro‐inflammatory cytokines were studied at 8 and 36 h post‐treatment by qRT PCR. Findings
of the present study revealed that MDV infection and poly (I:C) treatment significantly elevated the
mRNA expression of TLR3, IL6, and IL8 in both susceptible and resistant lines. Furthermore, basal
expression levels in uninfected CEF for TLR3 and TLR7 genes were significantly higher in resistant
chickens as compared with those of susceptible chickens. Our results suggest that TLR3 together with
pro‐inflammatory cytokines may play a significant role in genetic resistance to MD.
Key words: Marek’s disease, resistance, susceptibility, TLRs, cytokine
PBT-002/O

Polymorphism of activin receptor 2A (ACVR2A) gene and its association with
carcass traits in broiler chicken
T.K. Bhattacharya, R.N. Chatterjee, K. Dushyanth, U. Rajkumar, M. Niranjan and B.L.N. Reddy
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

C

arcass traits are immense important in chicken as edible parts of the carcass, particularly muscles
constitute principal part of the carcass. Carcass traits are virtually dependent of growth pattern of
the birds, which is controlled by the candidate genes. Activin receptor type 2A (ACVR2A) gene plays
crucial role to regulate growth by acting as receptor for the members of TGF β super‐family. The study
was carried out in PD‐1, PB‐1, PB‐2 and CB broiler lines to explore polymorphism of ACVR2A gene
and its association with carcass traits. The SSCP and sequencing was performed to establish haplotypes
of the gene. A total of 4 haplotypes were observed of which h1 was the most predominant in broiler
lines. Accordingly, 4 haplogroups were observed in the population. The haplogroups showed
significant effect on weight of legs, neck, liver and heart. The h1h3 haplogroup had the highest
(165.8±4.4 g) and h1h1 had the lowest (145.1±6.5 g) leg weight. Likewise, h1h3 and h1h2 haplogroups
revealed the highest and lowest neck weights in broiler birds. The birds possessing h1h1 haplogroup
showed the highest weight of liver and heart while h1h2 haplogroup had the lowest weight of these
organs. It is concluded that ACVR2A gene was polymorphic which was potentially associated with
certain carcass traits in broiler chicken.
Key words: ACVR2A gene, broiler, carcass trait, polymorphism
PBT-003/O

Role of Mx1 gene in viral resistance of poultry
Pankaj Deori, Yogesh Kumar, Ankit Kumar and S.S.D. Sacchan
College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145

T

he chicken Mx1 gene is a 21 Kb linear DNA present in chromosome 1 with 14 exons and 13 introns.
The Mx protein has a molecular weight of around (70‐80) kDa and act as an interferon‐induced
guanosine triphosphatase which is found in many organisms including yeast and vertebrates. In
chicken, the Mx protein has 705 amino acids with a cytoplasmic localization and in duck it is 721 amino
acids with both cytoplasmic and nuclear localization. Various anti‐viral activity of Mx1 protein has
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PBT-004/P

Age wise expression pattern of toll‐like receptor 7 (dTLR7) in ducks
Gautham Kolluri1, N. Ramamurthy, R. Richard Churchil and T.R. Kannaki2
Department of Poultry Science, Madras Veterinary College, TANUVAS, Chennai‐600 007
1

Central Avian Research Institute, Izatnagar‐243 122; 2Avian Health Lab, Directorate of Poultry Research, Hyderabad‐500 030

T

oll‐like receptor (TLR) signalling pathway is one of the most critical and by far the best
characterized mechanism of innate immune system. Age wise expression pattern TLR7 was also
studied in extensively reared female native ducks of three different age groups viz. brooder (9 weeks),
grower (16 weeks) and laying stages (45 weeks). Tissue samples like gut associated tissues (duodenum,
jejunum, ileum and caecum), lymphoid organs (spleen and bursa) and lungs were collected in RNA
later solution. Total RNA was extracted from the collected tissue samples and converted to cDNA.
SYBR Green based real time quantitative RT‐PCR was performed to assess the difference in the
expression levels of duck toll‐like receptor 7 (dTLR7) after normalization to β‐actin housekeeping gene
as endogenous control. Regression analysis of the Ct values generated by the log10 dilution series gave
slope values for all reactions in the range of ‐3.53 for TLR7 and ‐3.15 for β‐actin with the amplification
efficiency of 92% and 108%, respectively. Results indicated a significant (P<0.05) variation of TLR7
expression in all the age groups with expression being significantly (P<0.5) higher in all the organs of 45
weeks old egg laying ducks. However, a similar expression could be observed in brooder and grower
ducks at prepubertal stage with no significant (P>0.05) difference in all the tissues except lungs and
caecum. The present study revealed that age based modulation of immune response exists in native
ducks is important for innate immunity against single stranded viruses more importantly avian
influenza thereby enhancing disease resistance in female ducks especially native breeds.
Key words: Age, sex, rearing system, native duck, toll‐like receptor 7, expression profile, real‐time q RT‐PCR
PBT-005/O

Immuno‐adjuvant effect of recombinant chicken IFN‐γ with conventional
Newcastle disease vaccine
A.D. Pange, V.K. Saxena, K.V.H. Sastry1 and Simmi Tomar
Central Avian Research Institute, Izatnagar‐243 122
1

Regional Station, Central Avian Research Institute, Bhubaneswar‐751 003

E

xperimental trial was carried out for assessing the immuno‐adjuvant effect of recombinant chicken
IFN‐γ (rChIFN‐γ) with conventional RDF1 ND vaccine. Day‐old chicks (DOCs) of coloured
synthetic male line (CSML) were divided into three treatment groups viz. NDV, NDV+IFN‐γ and IFN‐γ
each containing thirty chicks. Primary RDF1 vaccine was given in groups NDV and NDV+IFN‐γ,
through intraocular route at 0 day followed by i/m injection of RDF1 booster at 21st days of age. On the
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been proved in different species. The nuclear mouse Mx1 protein primarily inhibits the replication of
influenza virus and orthomyxoviruses; the cytoplasmic human MxA protein is active against a broad
spectrum of viruses belonging to the families Orthomyxoviridae, Bunyaviridae, Paramyxoviridae,
Rhabdoviridae and Togaviridae. Among the known interferon‐induced anti‐viral mechanisms, the Mx
pathway is one of the most powerful pathways. The Mx protein has direct anti‐viral activity. After
infection of virus, the interferon (IFN) released induces the anti‐viral Mx protein and inhibits a wide
range of viruses by blocking an early stage of the viral replication cycle. Type I IFN activates expression
of its target genes using the JAK/STAT signalling pathway. In case of influenza virus Mx protein blocks
the primary transcription of influenza in the nucleus. At present, the studies are directed towards the
characterization and expression of Mx in vivo and in vitro. Future research of chicken Mx expression
and host protection against different virus strains using time course and dose dependent activity
studies, as well as characterization of the promoter region, would be useful in understanding the anti‐
viral activity of this gene.
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PBT-006/O

Effect of recombinant chicken IFN‐γ administration on growth performance of
broilers
A.D. Pange, V.K. Saxena, K.V.H. Sastry1 and Simmi Tomar
Central Avian Research Institute, Izatnagar‐243 122
1

Regional Station, Central Avian Research Institute, Bhubaneswar‐751 003

I

n an experimental trial to assess the growth promoting effect of recombinant chicken IFN‐γ (rChIFN‐
γ), the day‐old chicks (DOCs) of coloured synthetic male line (CSML) were divided into three
treatment groups viz. NDV, NDV+IFN‐γ and IFN‐γ with thirty chicks in each. Primary RDF1 vaccine
was given in groups NDV, NDV+IFN‐γ through intraocular route at 0 day followed by i/m injection of
RDF1 booster at 21st days of age. On same days, rChIFN‐γ (50 μg/100 μl saline/ chick) was
intramuscularly injected in NDV+IFN‐γ and IFN‐γ groups. Standard management and nutrition
practices were followed and kept identical in all the experimental groups. Body weights of individual
birds were recorded in the morning prior to feeding, at weekly interval up to 6‐weeks of age, by using
digital platform weighing balance. Result of present study revealed that at all the ages except at hatch,
birds receiving NDV+IFN‐γ and only IFN‐γ showed higher body weights as compared to birds
receiving only NDV. At first week significantly higher body weights were exhibited by NDV+IFN‐γ
group (130.464±3.109 g) as compared to NDV group (121.353±3.109 g). At second, third, fourth and
sixth week, the body weights were significantly different in all the three groups; highest being in IFN‐γ
injected group followed by NDV+IFN‐γ group and the least were in NDV group. At fifth week of age
the body weights were significantly higher in IFN‐γ injected group (970.00±22.17 g) as compared to
NDV (797.82±22.58 g) and NDV+IFN‐γ (862.33±26.49 g) groups; however, the latter two did not differ
significantly. Body weight gains (0‐3 weeks) differed significantly among the three treatment groups
with IFN‐γ being the highest (436.467±11.447 g) and NDV (304.000±11.879 g) the least. During 0‐5
weeks, the body weight gains were significantly higher in IFN‐γ injected group (925.47±17.621 g) as
compared to NDV+IFN‐γ (834.16±22.14 g) and NDV (821.82±23.40 g) groups. The findings indicated
that rChIFN‐γ has growth promoting effect besides having adjuvant effect with ND vaccine.
Key words: Recombinant chicken IFN‐γ, growth performance, broiler
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same days, NDV+IFN‐γ and IFN‐γ groups were also injected intramuscularly with rChIFN‐γ (50
μg/100 μl saline/chicks). Another group of 15 DOCs (group 4) was given only sterile NSS and kept as
control. Weekly antibody titres following post primary and booster vaccination were estimated through
ELISA using NDV antibody test kit (IDEXX, USA). Result revealed that first week post primary
immunization (ppi) antibody titre (Log10) were significantly higher (2.802±0.044) in NDV+IFN‐γ group
as compared to all other groups. At second and third weeks, ppi significantly higher titres observed in
NDV and NDV+IFN‐γ groups as compared to other groups. In response to post booster immunization,
from first to third weeks of pbi (post booster immunization), the antibody titres were significantly
higher in NDV and NDV+IFN‐γ groups as compared to other groups. Whereas, NDV+IFN‐γ group
showed highest titre at all the weeks post booster immunization (pbi) which were comparable to NDV
group. Cell‐mediated immune response was evaluated by MTT assay at 3 weeks pbi showed
significantly higher (1.49±.01) stimulation index (SI) in NDV+IFN‐γ group as compared to all other
groups. Chicks administered with NDV (1.36±0.01) followed the NDV+IFN‐γ group and differs
significantly from IFN‐γ and NSS group. The findings suggested that rChIFN‐γ has immunoadjuvant
property and may be used as an effective and natural adjuvant with ND vaccine.
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PBT-007/O

Effect of recombinant chicken IFN‐γ on carcass traits and cut‐up parts
A.D. Pange, V.K. Saxena, K.V.H. Sastry1 and Simmi Tomar
Central Avian Research Institute, Izatnagar‐243 122
1

Regional Station, Central Avian Research Institute, Bhubaneswar‐751 003

Key words: Recombinant chicken IFN‐γ, carcass trait, cut‐up part, broiler
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Effect of recombinant chicken IFN‐γ on conformation traits and organ weight in
broiler
A.D. Pange, V.K. Saxena, K.V.H. Sastry1 and Simmi Tomar
Central Avian Research Institute, Izatnagar‐243 122
1

Regional Station, Central Avian Research Institute, Bhubaneswar‐751 003

D

ay‐old chicks (DOCs) of coloured synthetic male line (CSML) were divided into three treatment
groups viz. NDV, NDV+IFN‐γ and IFN‐γ each group containing thirty chicks for evaluating the
effect of recombinant chicken IFN‐γ (rChIFN‐γ) on conformation traits and per cent organ weight in
broiler. Primary RDF1 vaccine was given in groups NDV, NDV+IFN‐γ through intraocular route at 0
day followed by i/m injection of RDF1 booster at 21st days of age. On same days of age, rChIFN‐γ (50
μg/100 μl/chick) was intramuscularly injected in NDV+IFN‐γ and IFN‐γ groups. At six weeks of age,
ten birds from each group were randomly selected and slaughtered for measuring conformation traits
viz. shank length (SL), keel length (KL) and breast angle (BA) and various organ weights viz. liver,
heart, bursa, gizzard and spleen. All the weights were recorded using digital platform weighing
balance and organ weight % were calculated. Among the conformation traits, only keel length showed
significant effect of treatment; whereas shank length and breast angle were not affected by groups. Keel
length was significantly higher in IFN‐γ treated group (11.172±0.215 cm) than NDV (10.061±0.226 cm)
and NDV+IFN‐γ (10.288±0.215 cm) groups. Analysis of data from per cent organ weights revealed that
of liver, spleen, bursa and intestine were significantly affected by group. However, heart and gizzard
weight % were not significantly different across groups. Liver weight % was significantly higher in
NDV+IFN‐γ group (2.79±0.09) than NDV (2.69±0.09) and IFN‐γ (2.44±0.08) groups. Spleen weight %
was significantly higher in NDV (0.23±0.01) group than NDV+IFN‐γ (0.15±0.01) and IFN‐γ (0.18±0.01)
groups. Bursa weight % was significantly higher in IFN‐γ group (0.17±0.01) than NDV (0.06±0.01) and
NDV + IFN‐γ (0.09±0.01) groups. Intestine weight % was significantly lower in IFN‐γ (5.289±0.14)
group than NDV (5.99±0.15) and NDV+IFN‐γ (5.76±0.14) groups.
Key words: Recombinant chicken IFN‐γ, conformation trait, organ weight, broiler

Poultry Production: Feed, Food and Environment Safety

24

PBT Avian Biotechnology

D

ay‐old chicks (DOCs) of coloured synthetic male line (CSML) were divided into three treatment
groups viz. NDV, NDV+IFN‐γ and IFN‐γ each group containing thirty chicks for evaluating the
effect of recombinant chicken IFN‐γ (rChIFN‐γ) on carcass traits and cut‐up parts. Primary RDF1
vaccine was given in groups NDV, NDV+IFN‐γ through intraocular route at 0 day followed by i/m
injection of RDF1 booster at 21st days of age. On same days of age, rChIFN‐γ (50 μg/100 μl/chick) was
intramuscularly injected in NDV+IFN‐γ and IFN‐γ groups. At six weeks of age, ten birds from each
group were randomly selected and slaughtered for measuring carcass and various cut‐up parts. The
cut‐up parts were made as per BIS standards viz. breast, back, wings, neck, thighs and drumstick. Birds
receiving only IFN‐γ had significantly higher means for pre‐slaughter weight (1162.350±30.881 g), de‐
feathered weight (1019.880±27.381 g), eviscerated weight (776.550±19.478 g), and dressing percentage
(66.812±0.59) than those receiving NDV+IFN‐γ and NDV only. The giblet weight and abdominal fat
percentage (ABF%) were significantly different between NDV group (giblet 57.61±2.01 g and ABF%
0.57±0.07) and IFN‐γ group (giblet 65.20±1.97 g and ABF% 0.84±0.07). Analysis of variance revealed
significant difference among groups for weights of breast, back, thigh, drumstick and wings; whereas,
neck weight was not significantly affected by groups. IFN‐γ group showed significantly higher means
for breast weight (179.350±5.497 g), back weight (184.450±5.997 g), thigh weight (118.950±4.416 g),
drumstick weight (125.400±3.680 g) and wing weight (118.900±2.648 g) than NDV & NDV+IFN‐γ group.
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PBT-009/P

Genomic analysis for selected candidate genes related to feather pigmentation in
order to delineate differential expression
Santosh Marandi, Raj Narayan, D.P. Singh and Chandra Deo
Central Avian Research Institute, Izatnagar‐243 122

ix candidate genes namely, agouti signaling protein (ASIP), endothelin receptor B2 (EDNRB2),
melanocortin‐1 receptor (MC1R), solute carrier family (SLC45A2), tyrosinase (Tyr) and
microphthalmia‐associated transcription factor (MITF), were selected for the analysis of their
involvement in plumage colour expression using semi‐quantitative polymerase chain reaction. Degree
of expression of selected candidate genes were quantified by using specific primer pairs for candidate
genes of interest in semi‐quantitative PCR for the estimation of their involvement in feather colouration
of domesticated Japanese quail and their probable association with laying characteristics of the birds.
The molecular analysis of differential expression revealed that the selected candidate genes were
related to the appearance of plumage colour of different lines of domesticated Japanese quails. All the
selected genes revealed different level of expression with respect to the different coloured plumage,
when subjected to semi‐quantitative PCR, indicating their possible role in colour formation or colour
manipulation of the feathers in domesticated Japanese quails. Suggesting their role in the colouration of
feathers, but their association with the laying abilities needs further exploration.
Key words: Japanese quail, candidate gene, plumage colour
PBT-010/O

Effect of lentivirus‐mediated delivery of TGFβ‐4 shRNA on weekly body weights
in chicken
V.K. Saxena, R.P. Singh1, Ankit Kumar, R. Saxena and K.V.H. Sastry2
Central Avian Research Institute, Izatnagar‐243 122
1
2

Avian Physiology and Genetics Division, Salim Ali Centre for Ornithology and Natural History, Anaikatty, Coimbatore;
Regional Centre Central Avian Research Institute, Bhubaneshwar‐751 003

T

GF‐β 4 (homologous to TGF‐β1 of mammals) and myostatin are negative regulators of muscle
growth that belong to the same TGF‐β super family of proteins. They inhibit myoblast proliferation
and also inhibit terminal differentiation of myoblasts through the repression of the levels of myogenic
regulatory factors. TGF‐β4 potentiated myostatin expression in differentiating C2C12 myoblasts as it
was demonstrated that TGF‐β1 stimulation can induce myoblasts in C2C12 cells. A pilot experiment
was designed to silence TGF‐β4 gene through injection of each of two shRNAs (TGF‐β 4‐1 and TGF‐β 4‐
2) targeting chicken TGF‐ β4 gene cloned into pLKO.1‐puro‐CMV‐tGFP lentiviral vector. The dose of
4000 pfu of lentivector clone/50 μl media of each of two lentivector containing TGF‐β4 shRNAs was
injected intravenously into 15 chicks/group of shRNA. The chicks were housed in battery brooder and
weekly body weights up to 6 weeks were recorded. The non‐targeted shRNA injected control (NTC)
were also kept for comparison. The weekly body weight found higher in TGF‐ β4 injected groups as
compared to NTC groups. More pronounced effect of silencing was observed on 2nd and 3rd week body
with % increase in body weight in injected groups over control groups ranged from 15 to 31%. The %
gain in body weight in later ages was lesser (up to 11%). The % gain in body weight at 1, 2, 3, 4, 5 and 6
weeks over NTC were higher in TGF‐β 4‐1 (0.00, 33, 32, 7, 11.3 and 5% at respective ages) than in TGF‐β
4‐2 group (0.0, 17, 15, 5, 3.3 and 1% at respective ages).
Key words: TGF‐β 4, shRNA, lentiviral vector, broiler DOCs

Poultry Production: Feed, Food and Environment Safety

25

PBT Avian Biotechnology

S

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

PBT-011/O

Myostatin gene silencing by lentivirus‐mediated in‐ovo delivery of shRNA in
chicken
V.K. Saxena, R.P. Singh1, Ankit Kumar, R. Saxena and K.V.H. Sastry2
Central Avian Research Institute, Izatnagar‐243 122
2

Avian Physiology and Genetics Division, Salim Ali Centre for Ornithology and Natural History, Anaikatty, Coimbatore;
Regional Centre Central Avian Research Institute, Bhubaneshwar‐751 003

M

yostatin (MSTN), formerly known as growth and differentiation factor‐8 (GDF‐8), is member of
the TGF‐β super family with major function in regulation of skeletal muscle growth. It is
expressed predominantly in skeletal muscle and acts as a negative regulator of skeletal muscle growth
by suppressing proliferation and differentiation of myoblasts and maintaining quiescent status of
satellite cells. A preliminary in ovo injection trial with two shRNAs (MSTN1 and (MSTN2) targeting
chicken MSTN gene cloned into pLKO.1‐puro‐CMV‐tGFP lentiviral vector was conducted. Two doses
(2000 and 4000 pfu/100 μl of DMEM media) of MSTN1 and MSTN2 clones were injected in ovo on 16th
day of incubation using 25 mm 23 gauge needle through broad end of the egg. The un‐injected controls
were kept for comparison. Among in ovo injected groups, highest hatching percentage (83.33%) was
observed in MSTN1 4000 pfu group and lowest in MSTN2 2000 group (17%), whereas it was 100% in
uninjecetd control. After hatching, the chicks were separately housed as per dose and MSTN clones and
provided uniform management and nutrition. Weekly body weights up to 6 week of age revealed that
the body weights at 1, 2, 3, 4, 5 and 6 weeks in MSTN1 @ 2000 pfu/100 μl group were 71.5, 140.0, 319.66,
580.0, 934.67 and 1326 g, respectively which were highest as compared to uninjected control and
MSTN2 doses. The body weights in MSTN2 and MSTN1 at the dose of 4000 pfu/100 μl were
comparable on V and VI week of age (~750 g at 5 week and 1126 g at 6 weeks). Real time analysis for
expression of myostatin genes in liver and muscle tissues of chicks of different groups was performed
at the age of 6 weeks. The per cent knock down was found to be between 55.1 and 65.4%. Expression of
myostatin gene in liver was almost nil.
Key words: In ovo, lentiviral vector, myostatin, silencing
PBT-012/O

Recombinant penton protein enzyme linked immunosorbent assay for detection of
antibodies against egg drop syndrome 76 in chicken
R. Saravanan, Satish Gaikwad1, Rajib Deb1, C. Madhan Mohan1 and Sohini Dey1
Immunology Section, Indian Veterinary Research Institute, Izatnagar‐243 122
1

Division of Veterinary Biotechnology, Indian Veterinary Research Institute, Izatnagar‐243 122

E

gg drop syndrome 76 (EDS‐76) is an economically important and emerging disease affecting
poultry birds. It is characterized by production of soft shelled and shell‐less eggs in apparently
healthy birds. The disease is caused by duck adenovirus A, a member of the genus Atadenovirus and
family Adenoviridae. The present work has been formulated to develop a recombinant antigen based
diagnostic test to detect EDS‐76 antibodies in chicken, which will be useful for sero‐prevalence study of
EDS‐76 virus and also for vaccine efficacy studies. Egg drop syndrome 76 virus was successfully
isolated using embryonated duck eggs from the field samples collected from poultry farms in and
around Namakkal, Tamil Nadu. The isolated EDS‐76 virus was confirmed by PCR method. The full
length penton gene of EDS virus was amplified with primers containing RE sites. The amplicon was
cloned into the pTZ57/R cloning vector and sequenced (Accession No. JN008399). On sequence
analysis, it had a 100% identity to one of the Indian isolate of duck adenovirus 1 strain QEDS. The gene
was expressed from a prokaryotic system. The expressed recombinant penton protein of size 54 kDa
was confirmed by western blot analysis using hyperimmune sera against EDS virus raised in chicken.
The recombinant penton protein was used as antigen in an indirect ELISA. The optimal concentration
of various reagents which have good results were, viz. antigen concentration: 125 ng/ml, serum dilution
1:200 and the secondary antibody dilution 1:5000. A total of 210 sera samples were analyzed by both

Poultry Production: Feed, Food and Environment Safety

26

PBT Avian Biotechnology

1

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

the standardized ELISA and HI test. The overall prevalence of EDS‐ antibodies in the poultry flocks
under investigation was 67.14%. The recombinant penton based ELISA had a good correlation (0.99)
with HI test. The sensitivity and specificity of ELISA were 0.98 and 0.94, respectively. The developed
recombinant antigen based ELISA can be used for rapid screening of field samples and monitor the
vaccination schedule as well.
Key words: EDS‐76, recombinant penton, antibody, indirect ELISA, vaccination

Differential mRNA expression of immune response genes in indigenous and exotic
chicken breeds
L.S. Kokate1, Sanjeev Kumar, Abdul Rahim, Ananta Kumar Das2 and K. Jagadeesan
Central Avian Research Institute, Izatnagar‐243 122
1

Panchayat Samiti, Karanja (Ghadage), Wardha; 2Howrah KVK (BCKV), Jagatballavpur, Howrah‐711 408

I

mmune system plays an important role in protecting poultry against diseases. Modern intensive
poultry production systems expose chickens to a variety of potentially pathogenic organisms due to
lowered immunity. Information on immunity related genes’ expression is scanty in native breeds,
which are believed to be more disease resistant/tolerant than the exotic ones. IL1‐β, iNOS, IFN‐γ,
TLR15 mRNA are some of the essential effector molecules of innate and acquired immunity.
Understanding the genetics of basal expression levels of immunity related genes is mandatory for
effective genetic selection for immune response. Present study was carried out to study the relative
basal mRNA expression of few important immunity related genes, IL1‐β, IFN‐ γ, iNOS and TLR15, in
spleen, thymus and bursa tissues of Aseel, Kadakanath and White Leghorn chicken. Tissues were
collected from four randomly selected birds of each of the three breeds, the total mRNA was isolated by
TRIZOL and first strand cDNA was synthesized using Revert Aid First strand cDNA synthesis kit.
Relative expression level of each gene was assessed by quantitative reverse transcription PCR (qRT‐
PCR) and expression data were analyzed using ANOVA model of JMP software (ver 9.1) of SAS
Institute, 2008 to assess tissue‐wise differences in expression levels among breeds. Breeds did not differ
significantly for any of the four genes’ expression in bursa. Breed differences were significant for iNOS
mRNA expression in spleen; Kadakanath showed higher expression (P≤0.05) than White Leghorn and
Aseel, and also for IL1‐β mRNA expression in thymus, where Kadakanath showed higher expression
(P≤0.05) than White Leghorn and Aseel. The study enriched knowledge base by demonstrating varied
expression of identified immunity related genes in native and exotic chickens having different genetic
backgrounds.
Key words: mRNA expression, immune response gene, indigenous, exotic chicken
PBT-014/P

Molecular sexing in chicken by targeting W‐chromosome specific sequences
Abdul Rahim, Sanjeev Kumar, Ananta Kumar Das1 and L.S. Kokate2
Central Avian Research Institute, Izatnagar‐243 122
1

Howrah KVK (BCKV), Jagatballavpur, Howrah‐711 408; 2Panchayat Samiti, Karanja (Ghadage), Wardha

A

ccurate sexing is one of the key points in poultry breeding, conservation and evolutionary studies.
Sexing at zero day age by the existing methods like vent sexing, laparoscopy, steroid sexing,
karyotyping are not foolproof methods. Contrarily, molecular sexing based on sex chromosome specific
sequences is most reliable and accurate. W‐chromosome specific repetitive DNA sequences like XhoI
and EcoRI families are useful targets for molecular sexing in chicken. Present investigation was carried
out to differentiate sex on the basis of W‐chromosome specific DNA sequences using simple and
multiplex PCR. Genomic DNA was isolated from 10 birds of either sex, was subjected to PCR
amplification, initially, with two primers’ pairs viz. W3/W5 and USP1/USP3 to amplify chicken W‐
chromosome specific sequences viz. XhoI and EcoRI repeats, respectively in reaction mix consisting of 5
μl of 5X assay buffer, 1.5 mM MgCl2, 1U Taq DNA polymerase, 200 mM dNTPs, 250 ng (W3/W5) or 400
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Genetic relatedness between Hill fowl and four chicken breeds using microsatellite
markers
B. Deshmukh, D. Kumar, N. Kashyap and Deepak Sharma1
Animal Genetics and Breeding Division, GB Pant University of Agriculture and Technology, Pantnagar‐263 145
1

Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar‐243 122

T

he genetic variability of five chicken breeds i.e., Hill Fowl, Rhode Island Red, Kadakanath, White
Leghorn and White Cornish was evaluated using 25 microsatellite markers, of which 17
microsatellite markers were found to be polymorphic. The microsatellite polymorphism data was
utilized to estimate the within as well as between breed genetic similarity. Based on the polymorphism
across all the polymorphic microsatellite loci, within‐population genetic similarity ranged from 0.500 in
Kadakanath to 0.614 in Hill fowl, while between‐breed genetic similarity ranged from 0.674 (between
Kadakanath and White Leghorn) to 0.854 (between WC and RIR). Similarly, minimum genetic distance
was observed between Rhode Island Red and White Cornish (0.180), while Kadakanath and White
Leghorn showed maximum genetic distance (0.503) with each other. Hence, moderate genetic similarity
within population of all the chicken breeds including Hill fowl revealed existence of genetic variability
within population. High genetic similarity between the chicken breeds is also expected since the
micrtosatellite markers used were not highly polymorphic.
Key words: Genetic relatedness, Hill fowl, chicken breeds, microsatellite marker
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Genetic polymorphism in different chicken breeds using microsatellite markers
B. Deshmukh, D. Kumar, N. Kashyap, A.K. Ghosh, A.K. Gaur and Deepak Sharma1
Animal Genetics and Breeding Division, GB Pant University of Agriculture and Technology, Pantnagar‐263 145
1

Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar‐243 122

A

total number of 76 randomly selected birds (20 of Hill fowl, 14 of Rhode Island Red, 14 of
Kadakanath, 14 of White Leghorn and 14 of White Cornish) were genotyped by using 25
microsatellite markers. Out of the 25 microsatellite loci, 17 (~70%) were found to be polymorphic
among the breeds. Across the population, total number of alleles ranged from 2 to 3 at the polymorphic
loci with average number of alleles per locus of 2.41. The alleles ranged between 98 bp and 340 bp in
size. Across all the polymorphic microsatellite loci in Hill fowl, Rhode Island Red, Kadakanath, White
Leghorn and White Cornish, observed heterozygosity were 0.441, 0.415, 0.287, 0.296 and 0.376,
respectively while the expected heterozygosity were 0.435, 0.443, 0.387, 0.384 and 0.442, respectively.
Polymorphic information content (PIC) estimates, across all the polymorphic loci were 0.346, 0.342,
0.305, 0.297 and 0.330 in Hill fowl, Rhode Island Red, Kadakanath, White Leghorn and White Cornish,
respectively. All these estimates suggested low level of polymorphism between breeds at these loci.
Key words: Genetic polymorphism, chicken breed, microsatellite marker
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ng (USP1/USP3) primers, 50 ng of genomic DNA and nuclease free water to make up the final volume
using optimized PCR amplification programme for each primers pair. Both the primers’ pairs amplified
one female‐specific band of 415 bp and 370 bp, respectively and no band in male samples. In order to
exclude possibility of amplification failure in male samples, a multiplex PCR was used employing
primers’ pairs USP1/USP3 and CPE15F/CPE15R (targeting spindling genes, present in Z and W
chromosomes). The females being, heterogametic (ZW) revealed two bands, 370 bp and 250 bp whereas
males demonstrated only one band of 250 bp as the targeted XhoI sequence was absent in males, being
homogametic (ZZ). Present investigation demonstrated an accurate molecular method of sex
differentiation and therefore provides several opportunities requiring early and accurate sex
differentiation in chicken.
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PBT-017/O

SNP mining of Mx1 gene in Japanese quail
Pushpendra Kumar, Diwesh Kumar, C. Mishra, Raj Narayan, V.K. Saxena, B. Bhushan, T.K.
Bhattacharya, A.K. Tiwari and D. Sharma
Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar‐243 122

ndian poultry industry is well equipped and organized with its diversity in favour of chicken, duck,
quail, turkey and emu production. Constant efforts to increase the production potential of poultry
compromised their disease resistance traits due to negative genetic correlation. So the scientific
community is searching disease resistance gene constantly. Mx1 gene is an interferon induced gene
which inhibits the proliferation of single stranded RNA viruses including influenza virus. In spite of its
relative importance, quail Mx1 gene was not studied earlier in India. So the present work was
undertaken to identify the variations in Mx1 gene in quail. A 148 bp fragment in 5th exon of quail Mx1
gene was screened using PCR‐SSCP technique in 170 birds. The SSCP analysis revealed four different
patterns i.e., AA, BB, CC and DD and the genotype frequency of BB genotype was highest (0.44),
followed by AA (0.24), CC (0.18) and DD (0.14). The allelic frequencies for A, B, C and D were found to
be 0.44, 0.24, 0.18 and 0.14, respectively (B allele predominant). The four alleles (A, B, C and D) of 148
bp fragment of Mx1 gene of Japanese quail were sequenced. The alignment of the allelic variants
showed differences at 7 positions among these alleles depicting the polymorphic nature of Mx1 gene.
Hence, there is an urgent need of wide search for detection of polymorphism in different regions of
Mx1 gene of quail and its possible association with the traits of economic importance.
Key words: SNP mining, Mx1 gene, Japanese quail
PBT-018/O

PCR‐SSCP and nucleotide sequencing of Mx1 gene in naked neck breed of chicken
Selvaramesh A.S., Pushpendra Kumar, C. Mishra, T.K. Bhattacharya, V.K. Saxena, N.R. Sahoo, B.
Bhushan, A.K. Tiwari and D. Sharma
Animal Genetics Division, Indian Veterinary Research Institute, Izatnagar‐243 122

H

ost immune system plays a vital role in disease control providing protection against invading
pathogens. Understanding and exploitation of genetic variation in immune system will reduce the
cost in controlling the disease, ultimately enhancing the productivity. So study of genetic basis of
disease resistance gradually becoming the prime focus area of research. The chicken Mx1 protein has
been reported to exhibit anti‐viral activity against avian influenza virus. In the present investigation,
102 bp fragment of exon 14 of Mx1 gene was amplified by standard PCR protocols in naked neck breed
of chicken. The amplified fragment was cloned and then sequenced by dideoxy chain termination
method. The 102 bp fragment of exon 14 of Mx1 gene was found to be polymorphic with two genotypes
(RS and SS) in both the breeds. The genotype and gene frequency was found to be 0.42 and 0.58 for RS
and SS genotypes, respectively and 0.21 and 0.79 for R and S alleles, respectively in naked neck breed of
chicken. The two alleles (R and S) of 102 bp fragment of Mx1 gene of naked neck breed of chicken were
sequenced. The alignment of the allelic variants revealed a difference at single position (72nd nucleotide)
among the alleles. It was reported that when there is adenine in place of guanine in 72nd position, it
causes change in amino acid composition of protein by substituting asparagine in place of serine and
the bird possess differential anti‐viral activity. The R allele has adenine and S allele has guanine at 72nd
position. Therefore, a further detailed study is needed for detection of additional polymorphism in Mx1
gene of chicken and its possible association with the functional traits.
Key words: Mx1 gene, naked neck, PCR‐SSCP, sequencing, polymorphism
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PBT-019/O

Expression and purification of Salmonella Typhimurium methionine sulfoxide
reductase A
Durga Prasad Hota, Sunil Kumar Dixit1, Tapas Kumar Goswami1, Rajesh Kumar Agarwal2 and Manish
Mahawar
1

Division of Immunology, 2Division of Bacteriology, Indian Veterinary Research Institute, Izatnagar‐243 122

S

almonella Typhimurium (S. Typhimurium) is an important food borne pathogen with very high
incidence rate. Poultry serves as the reservoir for S. Typhimurium and S. Enteritidis and acts as
major source of transmission of infection to human. Poultry meat and eggs have been implicated in
food associated large outbreaks of Salmonellosis. Intra‐phagosomal survival of S. Typhimurium at least
in part depends upon detoxifying phagocyte generated reactive oxygen species (ROS)/reactive nitrogen
species (RNS). Primary anti‐oxidants like catalase, superoxide dismutase and peroxidase play an
important role to cope up with oxidative stress by catalytically degrading ROS/RNS. But detoxification
alone is not sufficient to handle the ROS/RNS generated during respiratory burst leading to
macromolecular damage. Due to high reactivity and relative abundance proteins are highly vulnerable
to oxidative damage. Methionine (Met) residues in the proteins are the primary targets to the oxidants
that can lead to the protein function impairment. Methionine sulfoxide reductases (Msr) repairs
methionine sulfoxide (Met‐SO) to Met thus can restore protein function. Although in S. Typhimurium
Msr targets are not known. These Met‐SO containing target proteins should be very important for S.
Typhimurium survival under oxidative stress conditions. In current study, S. Typhimurium MsrA was
cloned and expressed in recombinant form. MsrA amplicon of 639 bp was cloned into pET 28c
expression vector and transformed into DH5α E. coli cells. The cloned MsrA was sequenced and the
alignment showed 100% homology with S. Typhimurium LT2 strain. Finally MsrA was expressed in T7
lysγ E. coli cells. MsrA was purified using Ni‐NTA chromatography to near homogeneity. The band
was confirmed using anti‐histidine antibodies. The raising of anti MsrA antibody is underway.
Key words: S. Typhimurium, oxidative stress, ROS/RNS, Met‐SO, MsrA
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PNF-001/O

Effect of Azolla (Azolla pinnata) meal feeding in growing Japanese quail
G.R. Rathod, Pramod K. Tyagi, Praveen K. Tyagi, A.B. Mandal, A.S. Shinde, L. Chouhan and P.A.
Khatke
Central Avian Research Institute, Izatnagar‐243 122

A

Key words: Azolla meal, nutrient utilization, feeding, growth performance, broiler quail
PNF-002/O

Effect of Azolla (Azolla pinnata) meal feeding on blood biochemical, immune
competence and carcass traits in growing Japanese quail
G.R. Rathod, Pramod K. Tyagi, Praveen K. Tyagi, A.B. Mandal, A.S. Shinde and L. Chouhan
Central Avian Research Institute, Izatnagar‐243 122

A

five week (0 to 5 wks of age) feeding trial was conducted involving three dietary inclusion levels
(2.5, 5 and 7.5%) of Azolla meal (AZM) in a standard broiler quail diet. Biological experiment was
undertaken in a complete randomized design (CRD) with day‐old quail chicks (n= 240) assigned to four
dietary treatments (i.e., one control + 3 test diets) in such a way that each treatment had 4 replicates of
15 quail chicks. The results of study on growth serum biochemical demonstrated that diet had AZM
2.5, 5 and 7.5% AZM significantly (P<0.05) reduce serum cholesterol level, whereas serum glucose, total
protein, albumin and globulin did not differed significantly to that of control. Cell mediated immunity
showed that there were no significant differences between control and AZM containing diets. Humoral
immunity showed that AZM supplemented diet treatments had significantly (P<0.05) higher antibody
titer. Blood loss per cent was significantly (P<0.05) lowered in diet containing 7.5% AZM whereas it did
not differ significantly among dietary treatments containing 0, 2.5 and 5% AZM. Organ weights
showed that there were no significant difference among the dietary treatments except liver which
significantly (P<0.05) lower in diets containing 2.5, 5 and 7.5% AZM fed group. The study envisaged
that incorporation of AZM up to 7.5% level in diet supplementation enhance the humoral immunity,
did not influence carcass traits, serum total protein, albumin, globulin and glucose of growing meat
type Japanese quails during 0‐5 weeks of age.
Key words: Azolla meal, serum biochemical, feeding, immune‐competence, broiler quail
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five week (0 to 5 wks of age) feeding trial was conducted involving three dietary inclusion levels
(0, 2.5, 5 and 7.5%) of Azolla meal (AZM) in a standard broiler quail diet. Biological experiment
was undertaken in a complete randomized design (CRD) with day‐old quail chicks (n=240) assigned to
four dietary treatments (i.e., one control + 3 test diets) in such a way that each treatment had 4
replicates of 15 quail chicks accommodating 60 chicks per treatment. AZM meal was prepared by
collecting fresh Azolla, then washed with fresh water then it was dried, grinded and used in
experimental diets. The results of study on growth performance demonstrated that during 0‐5 weeks of
age, D‐3 and D‐4 having 5 and 7.5% Azolla meal having more body weight gain which differs
significantly (P<0.05). Data pertaining to feed intake in different dietary treatments revealed that in all
dietary treatment groups there was no significant differences in cumulative feed intake. Throughout
the experiment, the FCR was not found to significantly different due to different dietary treatments.
The overall results of present study on nutrient utilization indicate that control diet (D‐1) showed
comparatively poor nutrient utilization in terms of DM, nitrogen, calcium and phosphorus retention
(%) as compared to other dietary treatments. Azolla meal supplemented groups showed better nutrient
utilization as compared to control diet. Cost benefit analysis in terms of Rs/kg body weight gain and
Rs/kg meat production was numerically lower in 2.5, 5 and 7.5% Azolla meal (D‐2, D‐3, D‐4) groups as
compared to control (D‐1) group. The study envisaged that incorporation of AZM up to 7.5% level in
diet supplementation having better growth performance and nutrient utilization in growing meat type
Japanese quails during 0‐5 weeks of age.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

PNF-003/O

Performance of broiler chicken as influenced by supplementation of feed enzymes
to corn‐soya and deoiled rice bran based diet
Laxmi Chouhan, Chandra Deo, A.B. Mandal, Praveen K. Tyagi, A.S. Shinde and G.R. Rathod
Central Avian Research Institute, Izatnagar‐243 122

A

Key words: Feed enzyme, broiler, growth, carcass trait, blood biochemical
PNF-004/O

Effect of phytase enzyme supplementation in low energy protein diet on the
production performance of layer chicken
P. Ponnuvel, K. Narayanankutty, A. Jalaludeen, P. Anitha, A.D. Mercy and A. Kannan
Centre for Advanced Studies in Poultry Science, College of Veterinary and Animal Sciences, Kerala Veterinary and Animal
Sciences University, Mannuthy‐680 651

A

production trial was carried out using 80 single comb White Leghorn hybrid Athulya layers to
study the effect of phytase supplementation at three different levels in low energy‐protein diet on
the production performance in comparison with standard layer ration fed birds for a period of 20
weeks. Phytase was supplemented at 0, 500 and 1000 units/kg in low energy‐ protein layer diet
containing available phosphorus of 0.30 per cent from 21 to 40 weeks of age. Egg production, feed
efficiency and egg weight differed significantly (P<0.01) among phytase supplemented dietary
treatments when compared with negative control and was comparable with birds fed with standard
layer ration. However, feed intake did not differ significantly among treatments.

Key words: Phytase, layer, egg production

Poultry Production: Feed, Food and Environment Safety

32

PNF Poultry Nutrition and Feeding

n experiment was conducted involving day‐old (n=384) coloured broiler chicks, divided into 12
dietary treatments following completely randomized design. Two basal diets (D1) and (D9) were
formulated separately for each growth phases containing 0.45 and 0.35% available phosphorus (AP) for
starting phase and 0.35 and 0.25% AP for finishing phase. The other eleven dietary treatments included
D2 (C + multienzyme‐Multi), D3 (C + xylanase‐Xyl), D4 (C + Xyl + Multi), D5 (C + Phytase‐phy.), D6 (C
+ Phy + Multi), D7 (C + Phy. + Xyl.), D8 (C+ Phy.+ Multi. + Xyl.), D9 (C‐0.1% Av.P + Phy.), D10 (C‐0.1%
Av.P + Phy. + Multi), D11 (C‐0.1% Av.P + Phy. + Xyl) and D12 (C‐0.1% Av.P + Phy. + Xyl + Multi). The
different feed enzymes added were multienzyme @ 500 mg/kg, xylanase, 20 mg/kg and phytase 100
mg/kg. Each of such diet formulated for starting (0‐21d) and finishing (21‐49d) growth phases was
offered ad‐libitum as mash to quadruplicate lots of 8 broiler chicks. Body weight gain, feed intake and
feed conversion efficiency did not improve significantly (P<0.05) over control diet during all growth
phases due to enzyme supplementation. However, supplementation of phytase+multienzyme was
found best among various combinations to improve growth and feed utilization in broiler chickens.
Dressing yield percentage was significantly (P<0.01) higher with (phy+multi) and (phy+multi+xyl)
groups than those recorded in other dietary treatments. In most of the enzyme treated groups total
protein, serum glucose and serum phosphorus were found comparable when compared with control
diet. However, serum uric acid and calcium reduced (P<0.01) in most of the enzyme treated groups
than that of control group. Feed cost/kg body weight gain in different enzyme treated groups was
statistically similar to that of control diet except diet supplemented with phytase+multienzyme+
xylanase enzyme. Based on the results, it was concluded that supplementation of phytase and
multienzyme in maize‐soya and deoiled rice bran based diet of coloured broiler chickens was beneficial
to improved growth performance, carcass yield and reduction of feed cost by saving of 0.1% available
phosphorus.
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PNF-005/P

Influence of different dietary levels of proteins on performance of Giriraja broilers
Jagadish Reddy K.R.1, B. Umakantha and H.C. Indresh2
Department of Poultry Science, Veterinary College, Hebbal, Bangalore‐560 024
1Veterinary Dispensary, Department of AH & VS, Ramnagara, Bangalore Rural; 2Department of Livestock Production and
Management, Veterinary College, Hassan‐573 201

A

Key words: Energy, protein, body weight, feed consumption, FCR, broiler
PNF-006/O

Influence of combined ochratoxin and T‐2 toxin on performance, biochemical and
immune status of commercial broilers
Indresh H.C.1, B. Umakantha and Devegowda G.2
Department of Poultry Science, Veterinary College, Hebbal, Bangalore‐560 024
1Department of Livestock Production & Management, Veterinary College, Hassan‐573 201; 2Former Professor & Head,
Department of Poultry Science, Veterinary College, Hebbal, Bangalore‐560 024

A

study to evaluate the effects of ochratoxin‐A (OA), T‐2 toxin (T‐2) and their combinations on the
performance, biochemical and immune status of broiler chickens was carried out. One hundred
and sixty eight day‐old Cobb broiler chicks which were obtained from a commercial hatchery and
divided into four groups by complete randomized design of three replicates and fourteen chicks per
replicate, with dietary treatments of 0.0 (control), 1 ppm OA, 2 ppm T‐2 and their combination (1 ppm
OA + 2.0 ppm T‐2). Body weight and feed intake were recorded weekly. At the end of the trial, blood
was collected and was analyzed for total protein, serum albumin, uric acid and the activities of gamma
glutamyl transferase (GGT) and alanine amino transferase (ALT) and antibody titers against ND and
IBD using ELISA technique. The toxin treated birds exhibited a significant (P≤0.05) decrease in body
weights and weight of lymphoid organs. A significant (P<0.05) reduction in serum total protein,
albumin and increase in serum uric acid levels were observed in toxin treated birds. The serum alanine
amino transferase (ALT) and gamma glutamyl transferase (GGT) levels were decreased and antibody
titers against Newcastle disease (ND) and Infectious bursal disease (IBD) were decreased significantly
(P≤0.05). The presence of OA and T‐2 in the diet showed depressing effects on performance,
biochemical and immunological parameters indicating their adverse effects on the general health of
broilers.
Key words: Ochratoxin, T‐2 toxin, total protein, serum albumin, uric acid, ALT, IBD
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study on the effect of different levels of diet proteins on growth performance of Giriraja broiler
fed on isocaloric diets was carried out. A total of 240 unsexed day‐old Giriraja chicks with uniform
body weight were randomly assigned to four treatments with six replications, each having 10 birds.
Four experimental diets were formulated to contain 16, 18, 19 and 20 per cent protein and all the diets
were made isocaloric at 2800 kcal ME/kg. Each experimental diet was offered to bird’s ad‐libitum for
four weeks. Individual body weights, body weight gain, feed consumption, feed conversion ratio and
survivability were recorded at the end of each week for 4 weeks. Body weights of chicks fed 19 and 20
per cent protein diets had significantly (P<0.05) higher as well as body weight gain as compared to
chicks fed 16 and 18 per cent protein diets. The feed consumption was significantly (P<0.05) higher in
chicks fed 20 per cent protein as compared to chicks fed other levels of protein. No significant variation
in feed consumption existed among chicks fed 18, 19 and 20 per cent protein. Better feed conversion
ratio was recorded in chicks fed 19 and 20 per cent protein diet. A dietary concentration of 2800 kcal
ME/kg with 19 per cent crude protein during 0‐4 weeks was adequate for optimum growth
performance.
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PNF-007/O

Counteracting effect of high grade bentonite on broilers induced with combined
ochratoxin and T‐2 toxin
Indresh H.C.1, B. Umakantha and Devegowda G.2
Department of Poultry Science, Veterinary College, Hebbal, Bangalore‐560 024
Department of Livestock Production & Management, Veterinary College, Hassan‐573 201; 2Former Professor & Head
Department of Poultry Science, Veterinary College, Hebbal, Bangalore‐560 024

1

A

Key words: Ochratoxin, T‐2 toxin, bentonite, lymphoid organ, FCR, GGT, ALT
PNF-008/O

Effect of organic and inorganic copper on fungal biomass and aflatoxin production
by Aspergillus parasiticus under in vitro system
P. Shamsudeen1, H.P. Shrivastava, Ram Singh and Chandra Deo
Central Avian Research Institute, Izatnagar‐243 122
1

EVHRCP, Namakkal‐637 002

A

study was conducted to evaluate the effect of copper (Cu) in organic and inorganic form on
fungal biomass and aflatoxin B1 (AFB1) production in liquid medium and solid substrate. Basal
media (100 ml) in flask were supplemented without (control) or with Cu‐propionate or Cu‐sulphate at
a concentration of 5 and 10 ppm. Similarly broken maize (50 g) in conical flasks was supplemented
without (control) or with Cu‐propionate or Cu‐sulphate at 40 and 80 ppm level. All the flasks were
inoculated with Aspergillus parasiticus. The liquid medium was incubated at 26±1°C for 10 days and the
cracked maize was incubated at 28±1°C for 7 days in a BOD incubator. Each treatment was replicated 6
times. The results of Cu supplementation in liquid media revealed that the inorganic Cu at both levels
and organic Cu at lower level had significantly increased the fungal biomass, followed by higher level
of organic Cu than control. The AFB1 production in media was significantly highest due to inorganic
Cu supplementation at 5 and 10 ppm levels followed by organic Cu at 5 ppm, organic Cu at 10 ppm
and it was lowest in control. However, the AFB1 production per gram of fungal biomass did not differ
significantly due to Cu supplementation. The results of Cu supplementation on cracked maize revealed
that the maize amended with 40 and 80 ppm inorganic Cu had significantly higher AFB1 followed by
maize amended without and with 40 ppm organic Cu than maize with 80 ppm organic Cu. It is
concluded that there was a difference between organic and inorganic copper in their effect on aflatoxin
production by Aspergillus parasiticus and that Cu‐sulphate increased the aflatoxin production in liquid
media as well as in solid substrate than copper propionate.
Key words: Organic and inorganic copper, fungal biomass, aflatoxin production, Aspergillus parasiticus
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study to evaluate the ameliorating effect of high grade bentonite on broilers induced with
ochratoxin A (OA), T‐2 toxin (T‐2) and their combinations was carried out. One hundred and sixty
eight day‐old Cobb broiler chicks which were obtained from a commercial hatchery and dietary levels
of ochratoxin (1.0 ppm), T‐2 toxin (2 ppm) and high‐grade bentonite at 1.00 per cent were tested in a
completely randomized design manner, forming a total of 8 dietary treatments each with three
replicates. Body weight and feed intake were recorded weekly. Supplementation of 1.0 per cent high
grade bentonite to OA, and OA plus T‐2 toxin containing diets did not show significant improvement
in body weight at all ages, but with T‐2 alone fed group showed significant (P<0.05) improvement in
body weight till fourth week of age. However, high grade bentonite supplementation did not improve
cumulative feed consumption, feed conversion ratio, mortality percentage, relative weights of
lymphoid organs, serum biochemistry, serum proteins as compared to toxin fed group. In addition,
inclusion high grade bentonite of showed numerical improvement in the activities of serum GGT and
ALT. Supplementation of graded levels of high grade bentonite had no efficacy in reducing the toxicity
resulting from either OA, T‐2 toxin alone or from combination of OA and T‐2 toxin.
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PNF-009/O

In vitro effect of organic and inorganic iron on fungal biomass and aflatoxin
production by Aspergillus parasiticus
P. Shamsudeen1, H.P. Shrivastava, Ram Singh and Chandra Deo
Central Avian Research Institute, Izatnagar‐243 122
1

EVHRCP, Namakkal‐637 002

A

Key words: Organic and inorganic iron, fungal biomass, aflatoxin production, Aspergills parasiticus
PNF-010/O

Effect of dietary inclusion of herbs as growth promoter in broiler feed
R.S. Koli, V.H. Kalbande, V.K. Munde, D.G. Shingare and R.H. Kulkarni
Department of Animal Nutrition, College of Veterinary and Animal Sciences, MAFSU, Parbhani‐431 402

H

erbs have been used as food and for medicinal purposes for centuries. The world health
organization (WHO) estimated that 80% of the earth’s inhabitants rely on traditional medicine for
their primary health care needs, and most of this therapy involves the use of plant extracts or their
active components. Those plants and their components are perceived as “natural” and “safe” by
consumers. Such compounds are already established as flavourings in human and animal feeds;
however, it is understood that certain materials also have added technical benefits that may be
exploited to maintain animal performance. In different herbs, a wide variety of active phytochemicals,
including the flavonoids, terpenoids, lignans, sulfides, polyphenolics, carotenoids, coumarins,
saponins, plant sterols, curcumins and phthalides have been identified. Many plants and their extracts
have been reported to have potential to replace antibiotic growth promoters, very few of them have
been investigated and their potential are not explored as safe and sustainable feed additives. It is
concluded that dietary supplementation of herbs may improve the growth performance of broilers.
Herbal extracts are used to enhance the immune function, also increases intestinal bacteria and reduce
the serum lipid.
Key words: Dietary herbs, growth promoter, broiler feed
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study was conducted to evaluate the effect of iron (Fe) in organic and inorganic form on fungal
biomass and aflatoxin B1 (AFB1) production by Aspergillus parasiticus in liquid medium and solid
substrate. Basal media (100 ml) in flask were supplemented without (control) or with Fe‐aminoate or
Fe‐sulphate at a concentration of 5 and 10 ppm. Similarly, broken maize (50 g) in conical flasks was
supplemented without (control) or with Fe‐aminoate or Fe‐sulphate at 400 and 800 ppm level. All the
flasks were inoculated with Aspergillus parasiticus. The liquid medium was incubated at 26±1°C for 10
days and the cracked maize was incubated at 28±1°C for 7 days in a BOD incubator. Each treatment
was replicated 6 times. The results of Fe supplementation in liquid media revealed that the organic Fe
at both levels had significantly increased the fungal biomass, followed by inorganic Fe than control.
The AFB1 production was significantly lower in liquid media with Fe supplementation in both forms
than the media without Fe supplementation. Similarly, the AFB1 production per gram of fungal
biomass was significantly lower in liquid media with Fe supplementation in both forms than the media
without Fe supplementation. The results of Fe supplementation on cracked maize revealed that AFB1
production was significantly higher in maize amended without or with 400 ppm of organic or inorganic
Fe than maize amended with 800 ppm of organic or inorganic Fe, but the Fe supplementation in both
forms at the given levels did not differ significantly with control.
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PNF-011/O

Recent advances in poultry feed additives
Rawekar M.S., Deshmukh G.B., Kanduri A.B. and Bodke B.P.
Department of Animal Nutrition, College of Veterinary and Animal Sciences, MAFSU, Udgir

P

Key words: Recent advances, poultry feed additive
PNF-012/O

Alternatives to synthetic methionine for organic broiler diets
Koli R.S., Munde V.K. and Kalbande V.H.
Department of Animal Nutrition, College of Veterinary and Animal Sciences, MAFSU, Parbhani‐431 402

M

ethionine is generally the most difficult amino acid in the organic poultry diet as well as the
synthetic amino acids is generally banned in organic livestock production so nutrition can
present challenges in organic poultry production. Feed rations that are high in plant proteins, such as
soybean meal, can be used instead of synthetic methionine, but high protein diets are not healthy for
poultry and environment. Diets containing fish meal, corn glutan meal, alfalfa nutrient concentrate,
milk product and non‐conventional sources of protein, such as earthworm or insects, can help to
provide methionine. It is difficult to design diets with sufficient methionine without over supplying
protein for this reason development of natural methionine supplement is needed. NRC requirements
for amino acids and protein are designed to support maximum growth and production. The
recommended levels for methionine in poultry depend on species, stage and level of feed consumption.
For chickens, recommendations for layers range from 0.25‐0.38% and for broilers 0.32‐0.50%. So, there is
need to develop the natural methionine supplement such as by fermentation, extraction, or hydrolyzing
protein. Many amino acids are produced commercially by bacterial fermentation. Because genetically‐
modified organisms are not permitted in organic production, any methionine producing bacteria
would need to be naturally selected. Methionine can be extracted from intact proteins or protein
partially hydrolysation. It is, therefore, concluded that without supplementation of methionine and
nutritionally balanced diet, bird health and growth performance will be adversely affected. Therefore,
naturally produced methionine by fermentation process is effective & economically viable alternative.
Key words: Synthetic methionine, broiler, ration
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oultry feed additives are used worldwide for many different reasons. Some help to cover the needs
of essential nutrients and others to increase growth performance, feed intake and therefore
optimize feed utilization. They can positively affect technological properties and product qualities. The
health status of animals with a high growth performance is a predominant argument in the choice of
feed additives. In the modern feeding practices, feed additives are assuming a position of prime
importance in poultry nutrition. Feed additives not only stimulate growth and feed efficiency but the
health of the birds can also be improved. Probiotics, enzymes, amino acid supplements and highly
available minerals are all relatively new additions to the armory of the poultry nutritionist and have a
very positive effect on nutrient utilization when used with appropriate feed ingredients like probiotic,
enzymes, amino acids and minerals. The beneficial effects on health status, growth performance as well
as nutrient utilization are mainly the reasons, why feed additives are widely used. While feed enzymes
and amino acids are catching commercial application, the probiotic area is at a much less advanced
stage. Hence, more efforts are needed to have a greater impact on poultry production.
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PNF-013/O

Growth performance of Giriraja broilers: Influence of different energy levels
Jagadish Reddy1, B. Umakantha, H.C. Indresh2 and G. Devegowda3
Department of Poultry Science, Veterinary College, Hebbal, Bangalore‐560 024
1
3

Veterinary Dispensary, Ramanagaram; 2Department of Livestock Production and Management, Veterinary College, Hassan;
Former Professor & Head, Division of Animal Science, Veterinary College, Hebbal, Bangalore‐560 024

T

Key words: Energy, protein, body weight, feed consumption, FCR
PNF-014/O

Feeding maize plus booster ration vis‐a‐vis readymade feed in broiler chicken
Rakesh Thakur, Anand Singh, C.L. Chauhan, Varun Sankhyan1 and P.K. Dogra1
Krishi Vigyan Kendra, Hamirpur‐177 044
1

COVAS, CSK, HPKV, Palampur‐176 062

M

aize is one of the major components (up to 60%) of poultry feed and is the major kharif crop of
district Hamirpur, H.P. Bulk of the maize produce is sold by the farmers to wholesalers at about
Rs. 12/kg while readymade poultry feed and booster/concentrate is available at about Rs. 30/kg and Rs.
40/kg, respectively in the area. In the present trial, effect of feeding maize plus booster ration vis‐à‐vis
readymade feed on cost of broiler chicken production was studied. 200 commercial broiler chicks (Cobb
400) were procured and reared under standard management practices. All the chicks were provided
pre‐starter ration up to 7 days of age. On 8th day, all the birds were weighed individually and divided
into two homogenous groups. The first group was offered weighed quantity of starter and finisher
ration from 8‐21 and 22‐40 days of age, respectively. While the second group was fed booster ration and
grounded local maize in the ratio of 50:50 from 8‐21 days and 40:60 from 22‐40 days of age. 20%
representative birds from both groups were weighed on 22nd day while all birds were weighed on 40th
day. Results indicated that body weight on 22nd & 40th day of age and feed conversion ratio was almost
comparable for both the groups. But the shank and skin colour of birds in group fed booster and maize
was distinctly more yellow and differ significantly (P<0.01) compared to the birds which consumed
readymade ration. The feed cost per bird in group fed booster plus maize was Rs. 99.7 while it was Rs.
114.5 for birds which consumed readymade feed indicating that use of local maize plus booster
significantly reduce the cost of broiler production over feeding readymade starter and finisher ration.
Key words: Maize, booster ration, readymade feed, broiler chicken
PNF-015/O

Performance of white and coloured plumage Japanese quails at different levels of
energy and protein during autumn season
Runjun Dowarah and A.P.S. Sethi
Department of Animal Nutrition, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana‐141 004

N

ine dietary treatments with three levels of energy and protein were offered to white and coloured
plumage Japanese quail in 3 x 3 factorial design during starter (1‐3 weeks) and finisher (4‐5
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he effect of different energy levels on the growth performance of Giriraja broiler chicken for a
period of 4 weeks was studied. A total of 240 unsexed day‐old Giriraja chicks with uniform body
weight were randomly assigned to four treatments with six replications, each having 10 birds. Four
experimental diets were formulated to contain dietary energy levels of 2600, 2700, 2800 and 2900 kcal
ME/kg. All the diets were made isonitrogenous at 19 per cent protein. The results revealed that varying
the energy levels in the diet had a significant (P<0.05) effect on the body weight, feed consumption and
feed conversion ratio of Giriraja chicks during starting phase (0 to 4 weeks), however, there was no
significant (P>0.05) influence on body weight gain of Giriraja chicks with respect to varying energy
levels. However, no significant effect was observed in terms of immune response due to varying levels
of energy. It may be concluded that diets containing 2800 kcal ME/kg with 19 per cent protein was
found to be for better growth performance of Giriraja chicks during early growth periods.
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PNF-016/P

Evaluation of phytate phosphorus content in feed ingredients for poultry
R. Balamurugan and D. Chandrasekaran
Department of Animal Nutrition, Madras Veterinary College, Chennai‐7

P

hosphorus is important nutrient to the chickens. Chickens are not able to utilize the phytate
phosphorus, because they are not able to synthesis of phytase enzyme. Results in the release of
undigested phytate phosphorus in the chicken litter makes the environmental pollution. Phytate
phosphorus under normal biological conditions exists in plants as a Ca‐Mg‐K salt of phytic acid.
Approximately 70%, or two‐third of the total phosphorus in plant material is in the phytate form.
Phytate also binds with protein and forms phytate protein complex, leading to a decrease in protein
solubility and digestibility. Phytate is known to inhibit a number of digestive enzymes such as pepsin,
trypsin and α‐amylase which affect the digestibilities of starch and protein. Inhibition of enzymes may
also result from the chelation of calcium ions which are essential for the activity of trypsin and α‐
amylase or phytate may also interact with the substrate of these enzymes and thereby reduce the
digestion. Hence, the present study was carried out to estimate the phytate phosphorus in locally
available feed ingredients. The phytate phosphorus (per cent) content in maize, pearl millet, deoiled
rice bran, soybean meal, deoiled groundnut cake and sunflower meal, was 0.28, 0.36, 1.44, 0.28, 0.44,
and 0.72, respectively. The higher phytate phosphorus content was observed in deoiled rice bran and
lower value was observed in maize. It was concluded that use of the phytase enzyme enhance the
utilization of nutrients and reduce environmental pollution of phosphorus excretion.
Key words: Phytate, phosphorus, phytase, digestibility
PNF-017/P

Non‐starch poly saccharides contents of feed ingredients and the broiler feed in
Namakkal
R. Balamurugan, D. Chandrasekaran, A. Bharathidhasan and A. Kirubakaran
Department of Animal Nutrition, Madras Veterinary College, Chennai‐7

M

ost of the feed ingredients used in the poultry diet contain non‐starch polysaccharides (NSPs) at
different concentrations. Chickens being monogastrics are unable to secrete the enzymes needed
to breakdown the NSPs. A study was undertaken to evaluate the NSPs content of feed ingredients used
for the poultry diet. The ten samples of each feed ingredients are collected from different feed mills in
Namakkal area. The mean NDF value (per cent) in maize, pearl millet, deoiled rice bran, soybean meal,
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weeks) phases to determine the growth performance and nutrient digestibility at varying levels of
dietary energy and protein. Nine experimental rations, containing three levels of protein (23, 25 and
27%) each at three levels of energy (2600, 2800 and 3000 kcal ME/kg) during starter (1‐3 weeks) phase
and 18, 20 and 22% protein at each three levels of energy viz. 2800, 2900 and 3000 kcal ME/kg during
finisher (4‐5 weeks) phase were formulated. Three days metabolic trial was conducted at the end of 5th
week by selecting four birds from each replicate with comparable weights. Body weight and gain in
body weight were best (P≤0.05) observed at 27 and 22% CP with 3000 kcal ME/kg diet with white strain
during starter and finisher phases due to interaction of energy x strain and protein x strain. Whereas,
strain x energy interaction showed that FCR, PER and CCR during starter and finisher phases were best
(P≤0.05) at 3000 kcal ME/kg supplemented diet with white strain. Digestibility of dry matter, crude
fibre, calcium and phosphorus, and N‐retention were highest (P≤0.05) at 3000 kcal ME/kg fed groups
with white strain on energy x strain interaction. Non‐significant (P≤0.05) effect was observed on dry
matter digestibility and N‐retention due interaction of protein x strains of quail. On the basis of growth
performance, it can be concluded that white plumage Japanese quail performed best at 3000 kcal ME/kg
diet with 27 and 22% CP during starter (1‐3 weeks) and finisher (4‐5 weeks) phases, respectively.
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Key words: NSP, NDF, ADF, hemicellulose, cellulose, lignin
PNF-018/O

Optimization of dietary crude protein levels for commercial broilers at different
phases of growth
T. Srilatha, V. Ravinder Reddy, V. Chinni Preetam and S.V. Rama Rao1
Department of Poultry Science, College of Veterinary Science, S.V.V.U, Korutla‐505 326
1

Directorate of Poultry Research, Hyderabad‐500 030

A

n experiment was conducted to find out the optimum concentrations of CP in broiler diet during
different phases. i.e., pre‐starter (0‐11d), starter (12‐21d) and finisher (22‐42d). 480 day‐old broilers
(Vencobb) were divided into 12 dietary groups with six replicates of five chicks each. Two levels of CP
during pre‐starter (23 and 21%) and starter (21 and 19%) and three levels in finisher (19.5, 18 and 16.5%)
phases were tested. The experimental design includes 2 x 2 x 3 levels of CP during pre‐starter, starter
and finisher phases, respectively. Lysine, threonine and tryptophan levels were maintained at the same
ratio considering the ideal amino acid ratio (Baker 1996), except methionine which was maintained at
45, 45 and 38% of lysine during pre‐starter, starter and finisher phases, respectively. The results showed
that the broilers fed low levels of CP (21 and 19%) significantly higher body weight gain (BWG) and
feed intake (FI), and better feed efficiency over the diets with high levels of CP during pre‐starter and
starter phases (23 and 21%, respectively). The higher (19.5%) level of protein in the finisher phase
showed higher BWG and best FCR compared to the lower levels (16.5 and 18%). Carcass characters
were not influenced by the variation in dietary CP level tested except the abdominal fat weight which
was significantly higher in broiler fed low CP diet compared to those fed higher levels of CP during all
three phases. The results indicated that the broilers fed low CP had significantly increased protein
digestibility compared to the high CP fed birds.
Key words: Crude protein, broilers, body weight gain, feed efficiency, protein digestibility
PNF-019/P

The effect of single or combined dietary supplementation of probiotic, prebiotic
and acidifier in comparison to antibiotic on immune status and Escherichia coli
counts in broilers
G. Srinivas, S. Qudratullah, V. Chinni Preetam, M.V.L.N. Raju and M.R. Reddy
Department of Poultry Science, College of Veterinary Science, S.V.V.U, Korutla‐505 326
1

Directorate of Poultry Research, Hyderabad‐500 030

T

he aim of the experiment was to investigate the effect of dietary supplementation of a probiotic, a
prebiotic and an acidifier either individually or in combination for comparing the immune status of
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deoiled groundnut cake, sunflower meal, broiler starter and broiler finisher diet was 9.23, 14.51, 54.62,
11.15, 23.07, 44.07, 10.97 and 11.15, respectively. Among the feed ingredients the mean ADF value (per
cent) of maize was lower (2.89) followed by pearl millet (6.64), soybean meal (6.92). Higher values were
noted in sunflower meal (33.51), deoiled rice bran (24.71) and deoiled groundnut cake (14.26). The ADF
(per cent) content in broiler starter and finisher diet was 1.92 and 1.56, respectively. The hemicellulose
content (per cent) among the feed ingredients was higher in deoiled rice bran (29.91) and lower in
soybean meal (4.23). The mean cellulose content (per cent) of feed ingredients was 5.49 in pearl millet,
15.00 in deoiled rice bran, 5.77 in soybean meal, 10.43 in deoiled groundnut cake, 1.80 in broiler starter
diet and 1.25 in broiler finisher diet. Among the feed ingredients, the highest value was observed in
sunflower meal (23.48) and lowest in maize (2.32) when compared to the reported values. The lignin
(per cent) content in maize, pearl millet, deoiled rice bran, soybean meal, deoiled groundnut cake,
sunflower meal, broiler starter diet and broiler finisher diet was 0.35, 1.03, 8.14, 1.2, 2.49, 9.57, 0.15 and
0.36, respectively. It was concluded that use of the NSP degrading enzymes like cellulase, xylanase,
pectinase makes availability of the nutrients to the poultry.
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Key words: Probiotic, acidifier, prebiotic, antibiotic, humoral immunity, cutaneous basophil hypersensitivity,
Escherichia coli
PNF-020/P

Effect of micronutrients on the performance of CARI Debendra poultry birds in
Doon valley of Uttarakhand
A.K. Singh, Sanjeev Kumar, Amit Kumar and Neelkant
G.B. Pant University of Agri. &Tech., Krishi Vigyan Kendra, Dhakrani, Dehradun

T

he study was conducted for the performance of dual purpose poultry chicks (n=600) reared in
backyard condition in Doon valley of Uttarakhand, procured from CARI, Izatnagar in Dec. 2012.
During the study period of time chicks were divided into four equal groups i.e., T1, T2, T3 and T4 group
and fed to standard diet for period of 60 days of age. During the study in addition to supplemented
with different level of micronutrients in drinking water @ 2 ml, 4 ml and 6 ml/lit. of drinking water i.e.,
vitamin A 12000 IU, vitamin D3 6000 IU, vitamin E 48 mg, vitamin H 50 mcg and nicotinamide 3 mg in
T2, T3 and T4 group, respectively. The study revealed that average weekly body weight gain was higher
(<0.05) in T3 followed by T4 and T2 group, respectively. The total feed intake (FE) and feed conversion
ratio (FCR) was similar in all treatment groups. The mortality rate was recorded lowest (2.50 per cent)
in T3 group followed by T4,T2 and T1 group range 3‐4 per cent. The growth performance of chicks on
live weight was highest in T3 group (2100 g) followed by T4 (1985 g), T2 (1810 g) and T1 (1530 g),
respectively. The cost of production was Rs. 162.00 per bird in all treatment groups and net profit was
highest Rs. 35.56 per bird on live weight in T3 and lowest Rs. 18.46 in T1 group. It was concluded that
use of nicotinamide and vitamin H rich micronutrients @ 4 ml per liter of drinking water was beneficial
in terms of body weight gain, feed conversion ratio (FCR), mortality percentage and overall economy of
poultry farming in backyard condition in Doon valley area of Shivalik foot hills.
Key words: CARI Debendra, performance, micro‐nutrient
PNF-021/P

Effect of supplementation on vitamins in the growth performance and immune
status of Kroiler poultry birds
A.K. Singh, Amit Kumar1, Sunil Kumar2 and Neelkant1
G.B. Pant University of Agri. & Tech., Krishi Vigyan Kendra, Dhakrani, Dehradun
1

Directorate of Extension Education, 2College of Vet. & Animal Sciences, Pantnagar‐263 145

A

n experiment was conducted to study the effect of supplementation of vitamins on performance of
the Kroiler poultry birds during summer season in the month of May and June 2012 for a period
of 60 days of age. It is an important factor having the growth performance of the bird. During the
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broiler chickens with antibiotic and control. 270 day‐old commercial male broiler chicks were randomly
divided into 9 treatment groups with 6 replications of 5 birds each. The experimental design includes a
control diet (maize‐soya based) without supplementation, antibiotic (virginiamycin @ 500 g/ton),
probiotic (protexin @ 500 g/ton), acidifier (biotronic SE @ 3 kg/ton), prebiotic [mannanoligosaccharide
(Mos) 500 g/ton], and combinations of probiotic + acidifier, probiotic + Mos, acidifier + Mos, probiotic +
acidifier + Mos at their respective inclusion rates. The results showed that humoral immune response to
sheep red blood cells was increased significantly (P<0.05) in all dietary treatments compared to control
at 42 days of age. The higher titer values were recorded in probiotic + Mos + acidifier combination
group followed by acidifier alone and acidifier + Mos. Supplementation of all test diets did not have
any significant (P>0.05) influence on the cell mediated immunity in terms of cutaneous basophil
hypersensitivity (CBH) response. Bursa weight was significantly (P<0.05) high in probiotic, acidifier
alone and combination of probiotic + Mos + acidifier groups in comparison to control. Higher spleen
weight was noticed in Mos alone and probiotic + Mos + acidifier combination when compared to
control. Significantly (P<0.05) lowest E. coli counts (small intestine) were recorded in probiotic, acidifier
alone and probiotic + acidifier + Mos groups. The other groups showed intermediate E. coli counts.
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Key words: Kroiler, vitamin, performance, immunity
PNF-022/P

Effect of dietary supplementation of ghee residue on the performance of
commercial broiler chicken
N.V. Nemade, B.S. Barmase, M.R. Wade1 and Urwashi Verma
Department of Poultry Science, PG Institute of Veterinary and Animal Sciences, Akola
1

Department of Poultry Science, COVAS, Udgir, Dist. Latur

A

study was conducted at Poultry Research Centre, Post Graduate Institute of Veterinary and
Animal Science, Akola to find out the effect of supplementation of ghee residue on growth
performance of broiler. Totally 400 commercial broiler chicks from single hatch were equally and
randomly distributed into four groups which subdivided into four replicates containing 25 chicks in
each, reared on deep litter system in pens up to 6 weeks of age. The dietary treatment groups were the
control diet without ghee residue (A), broiler ration containing ghee residue @ 2.5% (B), broiler ration
containing ghee residue @ 5% (C), broiler ration containing ghee residue @ 7.5% (D). All the diets were
maintained isocaloric and isonitrogeneous, with uniform managemental practices to the entire group.
The average body weights in different treatment groups were 1980.75±14.22, 2022.5±10.04, 2123.75±7.89,
2076.25±9.12 g, at the 6th week of age in A, B, C and D groups, respectively. The cumulative feed
consumption observed in the respective treatment groups were 3934±14.15, 4021±5.85, 4077.5±6.96 and
4044±9.28 g and average cumulative feed efficiency were 2.06±0.02, 2.04±0.01, 1.96±0.01 and 2.01±0.01 in
A, B, C and D groups at 6th week of age, respectively. There were significant (P<0.05) difference found
in live body weight, weight gain and cumulative weight gain, however, ghee residue supplemented
group had significantly higher body weight when compared with control group. Feed intake and feed
efficiency were also found to be significant (P<0.05) in all the treatment groups. However, numerically
improved feed efficiency observed in ghee residue @ 5% (C), followed by ghee residue @ 7.5% (D). The
maximum dressing yield was observed in ghee residue @ 5% (C) (72.03±0.003), followed by ghee
residue @ 7.5% (D) (71.83±0.003) and lowest dressing yield i.e., 69.03±0.003% was found in group A. The
significantly highest pad thickness was observed in ghee residue @ 7.5% (D) (0.70±0.003) whereas
lowest in ghee residue @ 2.5% (B). The abdominal fat pad percentage were highest in ghee residue @
7.5% (D) whereas lowest in ghee residue @ 2.5% (B). Higher serum cholesterol were observed in ghee
residue @ 7.5% as compared to other ghee residue supplemented groups.
Key words: Ghee residue, broiler, growth performance
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study, 375 day‐old Kroiler chicks were distributed in three equal groups in same age and same hatch
such as T1, T2 and T3. In which T1 was supplemented with standard diet, T2 group was provided
standard diet with vitamin A (Palmitate), vitamin D3, vitamin E and vitamin B12 @ 5 ml/100 chicks of
drinking water, while, T3 group with vitamin A (Palmitate), vitamin D3, vitamin E, vitamin H (biotin)
and Nicotinamide @ 5 ml/100 chicks in drinking water. The average maximum ambient temperature
during the study period was 39.89°C to 43.23°C. The result revealed that the growth was significantly
higher (P<0.05) in T3 group followed by T2 and T1 group. Average feed consumption as well as
cumulative feed consumption per bird was not significant in any group while feed conversion ratio
(FCR) gradually increased as 2.26 (T3) followed by 2.46 (T2), 2.51(T1) group. The mortality rate was
recorded more in T2 (12.20%) as compared to T3 (4.61%) due to high temperature and heat stress, hence,
the study reveals that dietary supplementation of vitamins in addition to biotin (vitamin H) and
Nicotinamide as an anti‐stress agent for poultry birds during hot and dry weather was beneficial. It
also increased the growth rate, feed conversion ratio and immune status of Kroiler poultry birds
directly increasing the net income of the farmers.
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PNF/023/O

Efficacy evaluation of heat ameliorating activity and immunomodulatory properties
of AV/LAP/19 in broiler chickens
M. Vijay Kumar, K. Ravikanth1, A. Thakur1 and S. Maini
Department of Veterinary Pharmacology and Toxicology, KVAFSU, Bidar
1

Ayurvet India Ltd., Baddi

H

Key words: Heat ameliorating activity, immunomodulatory property, AV/LAP/19, broiler
PNF-024/O

Efficacy of Ayucal‐D supplementation on egg production and quality attributes in
late phase layers
N.V. Jadhav, S.V. Hiremath1, K. Ravikanth2, A. Thakur2 and S. Maini2
Department of Instructional Livestock Farm Complex, Veterinary College, Bidar
1

Department of Instructional Livestock Farm Complex, Veterinary College, Bidar; 2R & D Team, Ayurvet Limited, Baddi

E

gg weight and eggshell quality is of major importance to the egg industry. Eggshell quality has a
major economic impact on commercial egg production. Calcium and phosphorus balance is critical
for proper egg production and eggshell quality. A study was conducted to evaluate the efficacy of
herbal product Ayucal‐D (supplied by M/s Ayurvet Limited, Baddi, H.P., India) as a source of calcium
and phosphorus on egg quality and productivity in late phase layer birds. Total one hundred thirty
(130), 64 weeks old commercial layers divided into 2 groups comprising of 65 birds each were used in
the trial. Group T1 was control fed on plain commercial layer mash feeding without any
supplementation. Group T2 was fed commercial layer mash + Ayucal‐D @ 15 g/100 layers/day up to 72
weeks. The feeding of Ayucal‐D was immediately started from 65th week and continued up to 72nd
week. Birds were fed ad libitum feed and water throughout the experiment. The efficacy was evaluated
on the basis of egg production, egg breakage, egg weight and shell thickness. At the end of experiment,
the egg production (73.59%) and breakage (2.89%) showed marginal improvement of 2.23% and 0.19%,
Poultry Production: Feed, Food and Environment Safety
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eat stress not only causes suffering and death in the birds, but also results in reduced or lost
production that adversely affects the profit from the enterprise. A comparative study was
conducted to evaluate comparative effects of supplementation of vitamin C and liquid herbal
antistressor product AV/LAP/19 (supplied by M/s Ayurvet Ltd., Baddi, H.P., India) on the performance
of environmental heat stressed broiler birds. 90 day‐old unsexed broiler chicks of Vencobb strain
exposed to environmental heat were randomly divided into three groups each having three replicates
of ten birds. Group‐ T0: untreated control, group‐ T1: supplemented with synthetic vitamin C @ 100
g/ton of feed, group‐ T2: supplemented with AV/LAP/19 (starter: @ 1 ml/100 birds/day, grower: @ 2
ml/100 birds/day, finisher: @ 3 ml/100 birds/day in water. The birds were fed standard ration
throughout the experiment. At the end of 42nd day significantly higher (P<0.01) feeding and drinking
rate, leg and wing stretch and preening rate (birds/minute) were recorded in group T1 (4.79±0.454,
2.24±0.314, 1.185±0.196 and 3±0.3) followed by T2 (4.62±0.326, 1.96±0.158, 0.99±0.136, 2±0.3) as compared
to untreated control group (3.41±0.4, 1.875±0.184, 0.920±0.136 and 1.9±0.3). Mean FCR for T1 was
significantly lower (1.66) than T2 (1.81) and control (1.82). Mortality rate was significantly higher in
control group T0: 16.67% and low in T1 and T2: 6.67%. The haemato‐biochemical data revealed
normalization of values in treated groups as compared to control. Dressing % was significantly high in
group T2 (70.15%) and group T1 (67.15%) as compared to control (64.78%). Antibody titre was
significantly higher in the treated groups as compared to untreated control. The value of PHA‐P (mm)
was highest in T1 (2.76) followed by T2 (2.47) and lowest in T0 (2.34). Histopathological evaluation of
liver, kidney and spleen suggested the potential stress ameliorating and anti‐oxidant efficacy of anti‐
stress products that has resulted in minimal damage to tissues and organs in birds of treated groups.
From the results it can be concluded that AV/LAP/19 is effective in combating heat stress and immune‐
suppression, besides enhancing the production performance in poultry and can successfully replace
vitamin C in broiler ration.
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respectively in Ayucal‐D treated layers as compared to untreated control. The egg weight (63.12±0.44 g)
of layers fed with herbal product also exhibited significantly (P<0.05) enhancement in values along with
improved shell thickness (0.35±0.008 mm) against the non‐treated layers (59.44±0.55 g and 0.30±0.01
mm, respectively). Owing to the mineralization properties of synergistic constituent herbs viz. Cissus
quadrangularis, Lepidium sativum and Uraria picta enhanced the bio‐availability of Ca and P for egg shell
thickness and thus increasing egg weight.
Key words: Ayucal‐D supplementation, egg production, quality attribute, late phase, layer
PNF-025/O

Efficacy test of commercial feed enzyme preparations for poultry
Department of Animal Nutrition, Madras Veterinary College, Chennai‐600 007

A

n experiment was conducted to assess the efficacy of various commercial feed enzyme
preparations for poultry by in vitro. The commercial feed enzyme preparations available in the
market are full of crude enzyme preparations. Hence, the present study was conducted with the
objective to assess the actual potency of various commercial feed enzyme preparations. In this context
thirteen commercial feed enzyme (enzyme A to L) preparations marketed by different companies were
collected and evaluated in terms of cellulase, xylanase, pectinase, protease, amylase and phytase
activities by in vitro studies. The cellulase activity was ranged from 0.41 IU/g in enzyme L to maximum
of 145.84 IU/g in enzyme A by di‐nitro salicylic acid method (DNSA) method. In glucose oxidase‐
peroxidase method (GOD‐POD) the cellulase activity with respect to release of glucose was highest by
20.43 IU/g at 42°C for 2 hours and 52.21 IU/g in 50°C for 30 minutes in enzyme A, whereas other
commercial enzyme preparations had a very low activity. The xylanase activity was estimated to
maximum of 241.35 in Enzyme A and the minimum value of 35.09 in enzyme J. In the pectinase
activity, enzyme B, L and E recorded 249.30, 248.28 and 245.09 IU/g, respectively whereas other enzyme
recorded lower activity. The highest protease activity was observed in enzyme K and D (254 and 242.72
IU/g) whereas other enzyme had lower protease activity. The highest amylase (IU/g) activity was
noticed in enzyme E (904.87) followed by enzyme K (792.4), enzyme A (777.72) and enzyme G (703.63).
The phytase activity in phytase specific enzyme preparation was higher in enzyme B1 (115.84 IU/g).
However, 32.95 IU/g phytase activity was recorded in enzyme A, whereas other enzyme preparations
showed little phytase activity (0.90 to 12.86 IU/g). From this study it was concluded that enzyme A had
highest potency in enzyme activities when compared to other commercial feed enzymes. It was a useful
indicator to identify the quality of crude enzyme preparations used in poultry ration and also it might
be very helpful when formulating the least cost ration contains feed ingredients with high levels of
non‐starch polysaccharides (NSPs) and phytate phosphorus.
Key words: Cellulase, xylanase, pectinase, amylase, protease and phytase activity
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Effects of dietary supplementation of organic acids on the performance of aged
commercial layer chickens
P. Srinivasan, T.R. Gopalakrishnamurthy, S. Saravanan, P. Balachandran, V. Gowthaman and B. Mohan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute Campus, Namakkal

O

rganic acids have been used as alternatives for antibiotics for several years and have been
demonstrated to improve growth performance, mineral digestibility and immune system in non‐
ruminant animals. Therefore, this study was conducted to evaluate the effect of organic acids on
performance of commercial layer chickens. Fifty week old 4000 White Leghorn birds were randomly
assigned to two treatments groups each containing 2000 birds. One group of birds were fed with basal
diet (CP 17% and 2800 kcal ME/kg diet) supplemented with organic acid mixture at the dose rate of 500
g per ton of feed from 50 weeks to 70 weeks period and the other group served as control. The organic
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acid mixture used in this experiment was consisting of 4 kinds (formic, citric, lactic and ortophosphoric
acids). Egg production and mortality rate was measured daily and the body weight and feed
consumption was measured weekly interval throughout the study period. The results of the study
revealed no effect on body weight and feed intake but improvement in egg production (control vs.
treatment 80 vs. 88 per cent) and mortality rate (control vs. treatment 4 vs. 1.5 per cent). It can be
concluded that organic acid supplementation improve the persistency of lay and reduction in mortality
in commercial layers. From economic point of view, it is concluded that organic acid addition (500
g/ton) may result an economic benefit of layer production at older age.
Key words: Dietary supplementation, organic acid, performance, aged commercial layer

Effect of probiotic supplementation on the reproductive tract pathology in
commercial layer chicken
P. Srinivasan, T.R. Gopalakrishnamurthy, S. Saravanan, P. Balachandran, V. Gowthaman and B. Mohan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute Campus, Namakkal

T

he modern strains of commercial layers with the ability to ovulate large number of eggs and the
sophisticated feeding management strategies to support their genetic potential make the birds
susceptible to different types of reproductive disorders. The production performance could be
influenced by a number of disease processes either directly by virtue of the fact that they alter the
ability of the lining cells of oviduct to synthesize their integral components or indirectly by generally
compromising bird’s health. Any disorder that affects the reproductive system will have a great
bearing on production potential and incur a heavy loss. In commercial layers oopheritis, salpingitis and
peritonitis are frequently encountered during laying period causing increased mortalities and
decreased egg production. These conditions are caused by either the translocation of intestinal E. coli
into the peritoneal cavity or by the movement of cloacal E. coli into the oviduct followed by ascension of
these bacteria up the oviduct, through the infundibulum, and into the peritoneal cavity. Probiotics can
be used to reduce the enteric pathogens and in turn reduce the incidence of disease in poultry. In the
present study, probiotic (Bacillus subtilis) was given to two commercial layer flocks with capacity of
5000 each to investigate the effect of probiotic supplementation on the reproductive tract pathology.
One flock was supplemented with probiotic at the dose rate of 500 g per ton of feed from 20 to 40 week
of age and the other flock was maintained as a control. Production performance, mortality and
reproductive tract pathology were monitored during the study period. At the end of 40 wk of the
results demonstrated that the treatment with probiotic significantly reduced the occurrence of
reproductive tract pathology (control vs. treatment 70% vs. 25%) and mortality (control vs. treatment
3% vs. 1.0%) and increased the performance of hens (control vs. treatment 92% vs. 96%). Overall, the
data showed that probiotics not only improved the resistance of laying hens to reproductive tract
infections, but also increased their general health, performance and livability.
Key words: Probiotic supplementation, reproductive tract pathology, commercial layer
PNF-028/O

Effect of Superliv liquid on the egg quality and production traits of commercial
layers during late stage of production
P.K. Shukla and A. Bhattacharyya
Department of Poultry Science, College of Veterinary Science and Animal Husbandry, DUVASU, Mathura‐281 001

A

study was conducted on 42 fifty three week old CARI Priya layers, distributed into two
experimental groups having three replicates of seven birds each. The birds of the control group
were fed a basal diet (18% CP and 2600 kcal/kg ME) while the other group birds were fed a basal diet
supplemented with a liver tonic, Superliv liquid (Ayurvet limited product) in drinking water @ 10
ml/100 birds/day from 53 to 72 weeks of age. The shell thickness of eggs of Superliv liquid fed group
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Effect of poly herbal liver tonic on the egg quality and production traits of
commercial layers during late stage of production
P.K. Shukla and A. Bhattacharyya
Department of Poultry Science, College of Veterinary Science and Animal Husbandry, DUVASU, Mathura‐281 001

A

study was conducted on 42 fifty three week old CARI Priya layers, distributed into two
experimental groups having three replicates of seven birds each. The birds of the control group
were fed a basal diet (18% CP and 2600 kcal/kg ME) while the other group birds were fed a basal diet
supplemented with a poly herbal liver tonic, AV/SSL/12 (Ayurvet limited product) in drinking water @
20 ml/100 birds/day from 53 to 72 weeks. The albumen index of the liver tonic fed group was
significantly higher (P<0.05) compared to the control group at 72 weeks of age. AV/SSL/12 group had
significantly higher (P<0.05) hen house egg production (%) compared to the control group during 53 to
72 weeks of age. There was no significant difference between the treatment groups in the average
weekly egg weight at different weeks of age. Feed conversion ratio (FCR) per dozen eggs was
significantly better (P<0.001) in the liver tonic fed group compared to the control group throughout the
experiment. Feed conversion ratio (FCR) per kg eggs was significantly better (P<0.05) in the liver tonic
fed group compared to the control group during 53 to 72 weeks of age. Thus, it may be concluded that
poly herbal liver tonic (AV/SSL/12) may have a positive effect on the egg production traits during the
late stage of production in commercial layers.
Key words: Poly herbal liver tonic, egg quality, production trait, commercial layer, late stage
PNF-030/P

Effect of in ovo injection of nutrients on the feed conversion ratio, development of
digestive organs and carcass quality of turkey poults
A. Bhattacharyya1, S. Majumdar, S.K. Bhanja, A.B. Mandal and M.M. Kadam2
Central Avian Research Institute, Izatnagar‐243 122
1Department of Poultry Science, College of Veterinary Science and Animal Husbandry, DUVASU, Mathura; 2Department of
Poultry Science, Veterinary College, MAFSU, Nagpur

T

wo hundred and seventy four fertile eggs were collected from hundred turkey breeder hens and
twelve viable toms of 30‐35 weeks of age of small white variety maintained on a turkey breeder
diet (NRC, 1994) and on 21st day embryonic day the eggs were subjected to in ovo nutrient injection (in
ovo essential amino acids‐ INA, omega 3 and omega 6 fatty acids and vitamin A and vitamin E ‐INFV,
in ovo essential amino acids, omega 3 and omega 6 fatty acids and vitamin A and E‐INAFV, sham
control‐S and uninjected control‐C). INA poults had significantly better FCR during 4th (P<0.05), 6th
(P<0.01) and 8th week (P<0.01) of age than un‐injected control group. Further, in ovo nutrient injected
chicks had significantly better (P<0.01) FCR compared to the control group and INA treatment poults
had significantly better (P<0.01) FCR compared to the other treatment groups throughout the
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was significantly higher (P<0.001) compared to the control group at 62 weeks of age. Further, the
albumen index of the liver tonic fed group was significantly higher (P<0.05) compared to the control
group at 72 weeks of age. Superliv liquid group had significantly higher (P<0.001) hen house egg
production (%) compared to the control group during 63 to 72 weeks of age. There was no significant
difference between the treatment groups in the average weekly egg weight at different weeks of age.
Feed conversion ratio (FCR) per dozen eggs was significantly better (P<0.001) in the liver tonic fed
group compared to the control group throughout the experiment. Feed conversion ratio (FCR) per kg
eggs was significantly better (P<0.05) in the Superliv liquid fed group compared to the control group
during 53rd to 72 weeks of age. Thus, it may be concluded that Superliv liquid may have a positive
effect on the egg production and egg quality parameters during the late stage of production in
commercial layers.
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experiment. Small intestine (SI) length was significantly lower (P<0.01) in the INAFV treatment group
compared to the other treatment groups. SI weight was apparently higher in the INA treatment group
compared to the control group. Caecal length was significantly lower (P<0.01) in the INA treatment
group compared to the un‐injected control group and the INFV group. There was no significant
difference among the different treatment groups pertaining to slaughter characteristics and carcass cut‐
up‐parts. Hence, it may be concluded that in ovo injection of nutrients may have a positive effect in
turkey poults and the effect may be more pronounced with in ovo injection of amino acids.
Key words: In ovo injection, nutrient, feed conversion ratio, development of digestive organ, carcass quality, turkey
poult

Use of acidifier, antibiotic growth promoter (Bacitracin) and emulsifier in broilers
diet
D. Kannan, M. Muralidharan and V.R. Saravanakumar
Department of Laboratory Animal Medicine, Veterinary College and Research Institute, Namakkal‐637 002

A

study was conducted to evaluate the different feed additives like acidifier, antibiotic growth
promoter and emulsifier in broiler chickens from 0 to 40 days of age. The experimental feed was
formulated and prepared by adding acidifier, antibiotic growth promoter (Bacitracin) and emulsifier
for comparison. The birds were maintained under standard managemental practices. The body weight
in broilers from 0 to 40 days of age showed no significant difference among the treatment groups. The
cumulative feed consumption and feed conversion ratio in broilers from first week to 40th day of age
showed significant (P<0.05) difference among the treatment groups. The livability was 100 per cent in
all the groups except in control group. The faecal moisture revealed significant (P<0.05) difference
among the treatment groups and percentage was significantly lesser (66.76 per cent) in birds fed diet
with acidifier than antibiotic growth promoters. But, the faecal moisture per cent of birds fed with
emulsifier was on par with control group. The total bacterial count per gram of fecal material was
reduced due to addition of acidifier and AGP and it was 1x109, 3.2 X109 cfu, respectively. The bacterial
count of control group and emulsifier were comparable.
Key words: Acidifier, bacitracin, emulsifier, broilers diet
PNF-032/O

Production performance of broilers by dietary valine supplementation
K. Selvarasu, R. Amutha, S.C. Edwin, A. Natarajan, K. Rajendran and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

he biological experiment was conducted by utilizing two hundred, sex separated, day‐old,
commercial (Vencobb) broiler chicks belonging to single hatch for six weeks period. The chicks
were randomly allotted into five treatment groups with four replicates of ten chicks each and fed with
basal diet as control T1, T2 (basal diet +0.04 per cent valine), T3 (basal diet +0.08 per cent valine), T4 (basal
diet +0.12 per cent valine) and T5 (basal diet +0.16 per cent valine). The experimental feed was
formulated according to the Vencobb standards by including graded levels of valine for different
treatment groups. The supplementation of valine in broiler diets up to 0.16 per cent did not show
significant improvement in sixth week body weight. However, numerically the highest sixth week
body weight was recorded in T2 (basal diet + 0.04 per cent valine) group. The T3 (basal diet + 0.08 per
cent valine) group consumed significantly higher feed consumption (P<0.01) at sixth week of age.
However, significantly better feed conversion ratio (P≤0.01) was recorded in 0.04, 0.12 and 0.16 per cent
valine supplemented groups when compared to 0.08 per cent valine supplemented and control group.
One hundred per cent livability was recorded in broilers up to third week of age in all the treatment
groups. However, during fourth, fifth and sixth week, non‐significant mortalities were noticed in T5
group. Based upon this study, it is concluded that dietary supplementation of valine at the level of 0.04
per cent (T2 group) did not affect the production performance of broilers and recorded the highest net
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profit per kg live weight (16.69) and net profit per bird (39.39), followed by T4 group (15.96 and 36.63,
respectively).
Key words: Production performance, broiler, dietary valine supplementation
PNF-033/O

Carcass characteristics of broilers by dietary valine supplementation
K. Selvarasu, R. Amutha, S.C. Edwin, A. Natarajan, P. Shamsudeen and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

he biological experiment was conducted by utilizing two hundred, sex separated, day‐old,
commercial (Vencobb) broiler chicks belonging to single hatch for six weeks period. The chicks
were randomly allotted into five treatment groups with four replicates of ten chicks each and fed with
basal diet as control T1, T2 (basal diet +0.04 per cent valine), T3 (basal diet +0.08 per cent valine), T4 (basal
diet +0.12 per cent valine) and T5 (basal diet +0.16 per cent valine). The experimental feed was
formulated according to the Vencobb standards by including graded levels of valine for different
treatment groups. At the end of the experiment (42nd day), four males and four females, totally eight
birds per treatment group were randomly picked up and slaughtered. The dietary valine
supplementation had no significant effect on carcass characteristics viz. pre‐slaughter weight and heart
percentage at sixth week of age. However, the T2 (basal diet + 0.04 per cent valine) group significantly
(P<0.01) resulted in higher eviscerated percentage and ready‐to‐cook percentage at sixth week of age.
Likewise, liver percentage, gizzard percentage and giblets percentage had significantly (P<0.01)
improved in T2 group at sixth week. The dietary treatments had no significant effect on abdominal fat
weight of broilers at sixth week of age. Based upon this study, it is concluded that dietary
supplementation of valine at the level of 0.04 per cent (T2 group) significantly improved the carcass
characteristics of broilers.
Key words: Carcass characteristics, broiler, dietary valine supplementation
PNF-034/O

Muscle profile of broiler meat by dietary valine supplementation
K. Selvarasu, R. Amutha, S.C. Edwin, A. Natarajan, D. Kannan and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

he biological experiment was conducted by utilizing two hundred, sex separated, day‐old,
commercial (Vencobb) broiler chicks belonging to single hatch for six weeks period. The chicks
were randomly allotted into five treatment groups with four replicates of ten chicks each and fed with
basal diet as control T1, T2 (basal diet +0.04 per cent valine), T3 (basal diet +0.08 per cent valine), T4 (basal
diet +0.12 per cent valine) and T5 (basal diet + 0.16 per cent valine). The experimental feed was
formulated according to the Vencobb standards by including graded levels of valine for different
treatment groups. At the end of the experiment (42nd day), four males and four females, totally eight
birds per treatment group were randomly picked up and slaughtered. The breast and thigh muscle
samples were collected from each carcass and stored at ‐20°C for estimation of muscle cholesterol. The
breast and thigh muscle moisture of broilers revealed no significant difference between treatment
groups. The breast and thigh muscle protein were significantly (P<0.01) higher (24.53 and 23.13 per
cent, respectively) in T2 (basal diet + 0.04 per cent valine) group. Likewise, the breast and thigh muscle
cholesterol levels were significantly (P<0.01) lower (89.73 and 102.55 mg per cent, respectively) in T2
(basal diet + 0.04 per cent valine) group. Based upon this study, it is concluded that supplementation of
valine in broiler basal diet at the level of 0.04 per cent (T2 group) significantly improved the breast and
thigh muscle protein level and significantly lowered the breast and thigh muscle cholesterol level of
broiler meat in a cost effective way.
Key words: Muscle profile, broiler meat, dietary valine supplementation
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PNF-035/O

Serum profile of broilers by dietary valine supplementation
K. Selvarasu, R. Amutha, S.C. Edwin, A. Natarajan, T. Vasanthakumar and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

Key words: Serum profile, broiler, dietary valine supplementation
PNF-036/O

Growth performance and nutrient utilization of broiler chickens at different dietary
levels of treated and untreated mustard oil cake
Mridushmita Sonowal, H.F. Ahmed and Pranjal Borah
College of Veterinary Science, AAU, Khanapara, Guwahati‐781 022

A

n experiment was designed to study the growth, feed conversion efficiency and nutrient
digestibility of two hundred and eighty (280) day‐old commercial broiler chicks fed on diets either
containing no mustard oil cake (MOC) (T1), or containing untreated MOC and copper sulphate treated
MOC at 10 per cent (T2 and T3), at 15 per cent (T4 and T5), and at 20 per cent (T6 and T7) levels,
respectively. The birds were randomly divided into seven (7) groups based on body weight having 40
chicks in each group with two replicates. The rate of copper sulphate to treat the MOC was 8 g/kg of
cake. The experimental diets were offered to the chicks under different treatment groups from 0‐42
days of age. The mean total body weight gain and feed conversion efficiency of the birds in group T1,
T2, T3, T4, T5, T6 and T7 were 1816.85±18.05, 1794.35±19.99, 1927.87±20.01, 1648.75±15.26, 1882.12±17.49,
1517.50±20.14, 1652.37±20.72 and 2.123±0.002, 2.133±0.000, 2.077±0.005, 2.305±0.000, 2.100±0.000,
2.450±0.002 and 2.270±0.005, respectively. Mean total body weight gain (g) of the birds were
significantly (P<0.01) higher in T3 and T5 group while significantly lower (P<0.01) mean body weight
gain was found in T4, T6 and T7 group than the control. Highly significant (P<0.01) differences also
observed among the different treatment groups in case of feed conversion ratio also. There was no
significant difference (P>0.05) among the groups in digestibility of dry matter, crude protein, ether
extract and crude fiber.
Key words: Growth performance, nutrient utilization, broiler chicken, treated mustard cake
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he biological experiment was conducted by utilizing two hundred, sex separated, day‐old,
commercial (Vencobb) broiler chicks belonging to single hatch for six weeks period. The chicks
were randomly allotted into five treatment groups with four replicates of ten chicks each and fed with
basal diet as control T1, T2 (basal diet +0.04 per cent valine), T3 (basal diet +0.08 per cent valine), T4 (basal
diet +0.12 per cent valine) and T5 (basal diet + 0.16 per cent valine). The experimental feed was
formulated according to the Vencobb standards by including graded levels of valine for different
treatment groups. At the end of the experiment (42nd day), four males and four females, totally eight
birds per treatment group were randomly picked up, blood samples were collected for measuring the
serum biochemical parameters and slaughtered. The 0.04 per cent dietary valine supplementation (T2
group) in broiler diet recorded significantly (P<0.01) the lowest value for serum total cholesterol (104.24
mg/dl) and HDL cholesterol (67.57 mg/dl). The LDL cholesterol and triglycerides level did not differ
significantly between treatments. The serum total protein and albumin showed a significant (P<0.01)
difference among the dietary treatments. The highest value was recorded in T2 group (4.50 and 2.18
g/dl, respectively) birds. The globulin and A/G ratio revealed a significant (P<0.05) difference between
treatments due to dietary valine supplementation. The statistical analysis of data on serum creatinine
and serum uric acid revealed significant (P<0.01) difference between the treatment groups. The lowest
value for creatinine (0.63 mg/dl) and uric acid (2.97 mg/dl) was observed in T2 (basal diet + 0.04 per cent
valine) group. Based upon this study, it is concluded that dietary supplementation of valine at the level
of 0.04 per cent (T2 group) significantly reduced the serum total cholesterol and HDL cholesterol in
broilers.
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PNF-037/O

Blood biochemicals of broiler chickens at different dietary levels of treated and
untreated mustard oil cake
Mridushmita Sonowal, H.F. Ahmed and Pranjal Borah
College of veterinary Science, AAU, Khanapara, Guwahati‐781 022

A

Key words: Blood biochemical, broiler chicken, treated mustard
PNF-038/P

Effect of probiotic (Hi‐Life‐P) on performance of broilers supplemented through
feed and water
K.K. Khose, M.V. Dhumal, M.G. Nikam and R.N. Waghamare1
Department of Poultry Science, College of Veterinary and Animal Sciences, Parbhani‐431 402
1

Maharashtra Animal and Fishery Sciences University, Nagpur

T

hree hundred seventy five day‐old straight run broiler chicks were divided into five treatment
groups A, B, C, D and E with three replicates, each having twenty five birds per replicate. The
treatment group A was control and treatment group B, C and D were supplemented with Hi‐Life‐P @
dose rate of 50, 100 and 150 g/ton of feed, respectively. The treatment group E was provided with
probiotic (Hi‐Life‐P) @ 0.5 g/liter through drinking water. The pre‐starter, starter and finisher ration for
different dietary treatment were formulated as per BIS Indian Standards (2007). It was revealed that
birds supplemented with probiotic (Hi‐Life‐P) recorded significantly (P<0.01) higher average live
weight and weight gain at 6th week of age. Significant (P<0.05) differences were observed among
treatment groups at 5th and 6th week of age for feed consumption. Significantly (P<0.01) superior weekly
FCR was observed for probiotic supplemented groups. The higher survivability was observed in
probiotic (Hi‐Life‐P) supplemented groups. Gut pH at 14th day, 35th day and 42nd day of age of broilers
showed numerically lower pH trend. Numerically increase trend was also observed for edible carcass
yield and decrease trend was found in abdominal fat in Hi‐Life‐P supplemented groups, however,
difference were non‐significant. The findings in the study based on RD titer indicated that the
supplementation of probiotic (Hi‐Life‐P) through water and feed had immunomodulant properties.
Similarly, decreased trend of E. coli count of small intestine was observed. It was found that the
supplementation of probiotic (Hi‐Life‐P) was more economical through feed as compared to water.
Overall findings in the present study inferred that supplementation of probiotic (Hi‐Life‐P) plays
significant role in improving the body weight, feed consumption, FCR, immunomodulant, carcass trait,
survivability and net profit of birds. Hence, probiotic (Hi‐Life‐P) supplemented through feed was
beneficial. The dose rate of 50 g/MT of feed were more economical.
Key words: Probiotic (Hi‐Life‐P), broiler chicken, performance, E. coli, carcass trait, abdominal fat
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n experiment was designed to study the blood biochemical parameters of two hundred and eighty
(280) day‐old commercial broiler chicks fed on diets either containing no mustard oil cake (MOC)
(T1), or containing untreated MOC and copper sulphate treated MOC at 10 per cent (T2 and T3), at 15
per cent (T4 and T5), and at 20 per cent (T6 and T7) levels, respectively. The birds were randomly
divided into seven (7) groups based on body weight having 40 chicks in each group with two
replicates. The rate of copper sulphate to treat the MOC was 8 g per kilogram of cake. The experimental
diets were offered to the chicks under different treatment groups from 0‐42 days of age. The mean
blood glucose level (mg/dl) were observed as 159.806±17.977, 168.480±10.087, 157.460±11.705,
151.012±8.638, 161.092±8.801, 149.240±3.276 and 161.532±10.532, blood urea nitrogen level (mg/dl) were
1.426±0.009, 1.390±0.027, 1.368±0.029, 1.388±0.034, 1.384±0.036, 1.370±0.038 and 1.386±0.019 and total
protein (g/dl) were 4.55±0.149, 4.544±0.225, 4.746±0.133, 4.376±0.165, 4.608±0.150, 4.528±0.122 and
4.508±0.240 in group T1, T2, T3, T4, T5, T6 and T7, respectively. However, statistical analysis revealed
no significant difference among the groups regarding these parameters.
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PNF-039/O

Effect of acidifier and sanitizer treated drinking water on the performance of
broiler chicken
Martina Das, J.D. Mahanta, K.P. Kalita, S. Sarma1 and Jakir Hussain2
Department of Poultry Science, College of Veterinary Science, AAU, Khanapara, Guwahati‐781 022
1

Department of Veterinary Biochemistry, 2Department of Livestock Production Management

A

Key words: Acidifier, sanitizer treated drinking water, performance, broiler chicken
PNF-040/O

Physico‐chemical qualities of drinking water treated with acidifier and sanitizer
Martina Das, J.D. Mahanta, K.P. Kalita, S. Laskar1 and Poznur Hussain2
Department of Poultry Science, College of Veterinary Science, AAU, Khanapara, Guwahati‐781 022
1

Department of LPT, 2Department of Veterinary Public Health

A

six week trial was conducted to study the physico‐chemical qualities of drinking water (ring well
water) treated with commercial brand of acidifier and sanitizer. The water samples were divided
into four groups viz. T0 (control untreated drinking water), T1 (0.01% commercial brand of acidifier), T2
(0.01% commercial brand of sanitizer) and T3 (combination of acidifier + sanitizer at the rate of 0.01%).
The untreated and treated water samples were analyzed at two weeks interval for determination of pH,
turbidity, colour, total dissolved solids (TDS), total hardness, chloride and iron using standard
methods. The distance between the level of ring well water and surface of ground was measured at the
time of collection of water for analysis. The average pH of drinking water of different treatment groups
was found to be 6.9, 6.4, 6.7 and 6.3 for T0, T1, T2 and T3, respectively. The pH of untreated ring well
water (T0) was gradually increasing from the mild acidic to alkaline side as the water level of ring well
decreased from 10.0 to 17.5 feet from ground level. The average turbidity of drinking water of different
treatment groups was found to be 2, 2, 3.7 and 2 NTU for T0, T1, T2 and T3, respectively. The turbidity
was found to be higher in sanitizer treated drinking water in all the weeks under study. All the samples
of untreated and treated water were found to be colourless. The average value total dissolved solids of
T0, T1, T2 and T3 group was recorded to be 270, 270, 290 and 310 ppm, respectively. The average value of
total hardness of different treatment groups was determined as 106.5, 132.3, 129.2 and 128 ppm for T0,
T1, T2 and T3, respectively. The chloride level was highest in T3 (58.20 ppm) and lowest in T1 (46.30
ppm). The average iron level of T0, T1, T2 and T3 group was found to be 0.35, 0.15, 0.18 and 0.40 ppm,
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n experiment was conducted to evaluate the effect of acidifier and sanitizer treated drinking water
(ring well water) on the performance of broiler chicken. One hundred and forty four day‐old
commercial broiler chicks (Cobb‐400 Y) having similar body weight from a single hatch was procured.
The chicks were randomly distributed into four groups viz., T0 (control offered untreated drinking
water), T1 (0.01% commercial brand of acidifier), T2 (0.01% commercial brand of sanitizer) and T3
(combination of acidifier and sanitizer at the rate each of 0.05 ml per litre of drinking water‐ 0.01%)
containing 36 chicks in each groups. All the birds under control and treatment groups were offered ad
libitum drinking water and feed throughout the experimental period of six weeks under uniform
managemental condition. The cumulative feed intake was highest in T2 (3410.81 g) followed by T3
(3408.04 g), T1 (3391.85 g) and T0 (3378.83 g). The final body weight was highest in T3 (1980.27 g)
followed by T1 (1963.05 g), T0 (1850.81 g) and T2 (1834.58 g). After the end of the experiment, the overall
FCRs of all the groups were calculated and found that T3 group showed the best FCR value of 1.72
followed by T1 (1.73), T0 (1.83) and T2 (1.86). The broiler performance efficiency index (BPEI) was
highest in T3 (115.13) followed by T1 (110.31), T2 (99.57) and T0 (91.78) group. The livability percentage
was found to be 100 per cent in T2 and T3 group, whereas it was 97.2 per cent in T1 group and 91.6 per
cent in T0 group. The cost of production per broiler was higher by about Rs. 1.00 in T2 and T3 as
compared to T0. However, gross profit per broiler was higher by Rs. 11.83 in T3 and Rs. 10.56 in T1 as
compared to T0. The study revealed that there was increased body weight, improved FCR, higher BPEI,
cent per cent livability and increased gross profit per broiler in birds offered ring well water treated
with the combination of acidifier and sanitizer.
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respectively. The study indicated that the values of physico‐chemical qualities of both untreated and
treated water were within the permissible level.
Key words: Physico‐chemical quality, treated drinking water, acidifier, sanitizer
PNF-041/O

Microbiological qualities of drinking water treated with acidifier and sanitizer
Martina Das, J.D. Mahanta, K.P. Kalita, G.K. Saikia1 and Mihir Sarma2
Department of Poultry Science, College of Veterinary Science, AAU, Khanapara, Guwahati‐781 022
1

Department of Microbiology, 2Livestock Research Station, Mondira

n experiment was conducted to study the microbiological qualities of drinking water (ring well
water) treated with commercial brand of acidifier and sanitizer. The water samples were divided
into four groups viz. T0 (control untreated drinking water), T1 (0.01% acidifier), T2 (0.01% sanitizer) and
T3 (combination of acidifier + sanitizer at the rate of 0.01%). For determination of microbiological
qualities of the water samples, disposable sterilized vials were used for collection of water. The
untreated and treated water samples were analyzed for total viable count of bacteria, total E. coli count
and total coliform counts using standard methods. Total viable bacterial count in sanitizer (T2) and
acidifier and sanitizer (T3) treated drinking water was nil. However, the average total viable count of
bacteria of untreated water was found to be higher (6.7 x103 CFU/ml) than acidifier treated water (7.6
x102 CFU/ml). E. coli count in T1, T2 and T3 group was nil. However, untreated drinking water (T0) had
an E. coli count of 1 x102 CFU per ml of water. The average total coliform count using most portable
number (MPN) technique was <2 in T2 and T3 group of water. However, T0 and T1 group of drinking
water had coliform count of >1680 and >1636, respectively. The study revealed that after treatment with
acidifier and sanitizer and their combination, the E. coli count in the drinking water was nil. Total
bacterial count became nil and coliform count reduced to < 2 in sanitizer and acidifier + sanitizer treated
drinking water.
Key words: Microbiological quality, treated drinking water, acidifier, sanitizer
PNF-042/O

Effect of acidifier and sanitizer treated drinking water on organ weight and carcass
quality traits of broiler chicken
Martina Das, J.D. Mahanta, K.P. Kalita, G.K. Saikia1 and Mihir Sarma2
Department of Poultry Science, College of Veterinary Science, AAU, Khanapara, Guwahati‐781 022
1

Department of Microbiology, 2Livestock Research Station, Mondira

A

n experiment was conducted to study the effect of acidifier and sanitizer treated drinking water
(ring well water) on organ weight and carcass quality traits of broiler chicken. One hundred and
forty four day‐old commercial broiler chicks (Cobb‐400 Y) having similar body weight from a single
hatch was procured. The chicks were randomly distributed into four groups viz. T0 (control offered
untreated drinking water), T1 (0.01% commercial brand of acidifier), T2 (0.01% commercial brand of
sanitizer) and T3 (combination of acidifier + sanitizer at the rate of 0.01%) containing 36 chicks in each
groups. All the birds were reared under uniform managemental condition. At 6 weeks of age, five birds
from each group were randomly selected for organ weights and carcass quality study. Processing of the
birds was carried out following standard procedure. The relative organ weights of broiler did not differ
significantly among different treatment groups except the weight of liver, which was significantly
(P<0.05) higher in T0 (71.6±2.62 g) as compared to T1 (58.0±2.32 g), T2 (60.0±3.52 g) and T3 (53.5±1.83 g)
groups. The carcass quality traits namely live weight, dressed weight, eviscerated weight, dressing
percentage and eviscerated yield of different treatment groups did not differ significantly except the
per cent giblet yield, which was significantly (P<0.05) higher in T0 (5.4±0.21) as compared to T1
(4.5±0.12), T2 (4.8±0.13) and T3 (4.5±0.11) groups. The study indicated that relative organ weights and
the carcass quality traits of broilers did not differ significantly among the untreated and treated groups
except the weights of liver and giblet which were higher in untreated group.
Key words: Acidifier, sanitizer, organ weight, carcass quality trait, broiler

Poultry Production: Feed, Food and Environment Safety

51

PNF Poultry Nutrition and Feeding

A

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

PNF-043/O

Effect of acidifier and sanitizer treated drinking water on certain haematological
and biochemical parameters of broiler chicken
Martina Das, J.D. Mahanta, K.P. Kalita, G.K. Saikia1 and S. Sarma2
Department of Poultry Science, College of Veterinary Science, AAU, Khanapara, Guwahati‐781 022
1

Department of Microbiology, 2Department of Veterinary Biochemistry

A

Key words: Acidifier, sanitizer, treated drinking water, haematological, biochemical, broiler
PNF-044/O

Influence of types of feed on the production performance of commercial broilers
G. Prabakar, K. Rajendran, K. Mani, M. Moorthy, R. Amutha, P. Shamsudeen, T. Vasanthakumar and B.
George Stephenson
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐632 002

A

biological trial was conducted for a period of 39 days to find out the influence of types of feed
either mash or crumble during the pre‐starter phase on the production performance of broilers.
Six hundred day‐old straight run broiler chicks were randomly divided into two groups of 300 each
and reared under standard managemental condition. The birds were fed with pre‐starter, starter and
finisher ration up to 10, 20 and 36 days of age, respectively. One group was fed with mash feed alone
throughout the study period. The other group was fed with commercial crumble feed during pre‐
starter phase and followed by mash feed till the end of the study period. The production parameters
such as body weight, feed intake were recorded and the feed efficiency was calculated. The result
revealed that the mash feed fed control group recorded higher body weight (2240 g) and feed intake
(3813 g) but poor feed conversion ratio (1.71). Whereas the crumble feed followed by mash feed fed
group recorded comparatively lower body weight (2230 g) and also feed intake (3726 g) with better
feed conversion ratio of (1.67). Based on the result, it is concluded that for getting better returns in
commercial broiler production, the broilers may be fed with crumble feed during starter phase
followed by mash feed.
Key words: Feed, production performance, commercial boiler
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six week trial was conducted to study the effect of acidifier and sanitizer treated drinking water
(ring well water) on certain haematological and biochemical parameters of broiler chicken. One
hundred and forty four day‐old commercial broiler chicks (Cobb‐400 Y) having similar body weight
from a single hatch was procured. The chicks were randomly distributed into four groups viz. T0
(control offered untreated drinking water), T1 (0.01% commercial brand of acidifier), T2 (0.01%
commercial brand of sanitizer) and T3 (combination of acidifier + sanitizer at the rate of 0.01%)
containing 36 chicks in each groups. All the birds were reared under uniform managemental condition.
At the end of the experiment, about 2 ml of blood was collected aseptically with anticoagulant from
each bird for estimation of haemoglobin and PCV as per standard method. For biochemical parameters,
five birds were selected randomly from each group and about 5 ml blood was collected aseptically from
each bird. Then the blood samples were processed for separation of serum for estimation of total serum
protein and serum glucose as per standard method. The haemoglobin content was significantly (P<0.05)
lower in T2 (8.76±0.21 g/dl) than T0 (9.64±0.26 g/dl), T1(9.52±0.10 g/dl) and T3 (9.06±0.21 g/dl). The PCV
values of different treatment groups did not differ significantly. The total protein level of T3 group
(5.19±0.03 g/dl) differed significantly (P<0.05) from T0 (4.26±0.13 g/dl), T1 (4.34±0.11 g/dl) and T2
(4.18±0.11 g/dl) groups. Significantly (P<0.05) highest level of serum glucose was recorded in T1
(220.14±1.4 mg/dl) followed by T3 (195.20±5.2 mg/dl), T0 (120.72±4.5 mg/dl) and T2 (114.61±4.4 mg/dl)
group. The study revealed that the haemoglobin concentration was found to be lower in sanitizer
treated group and total serum protein as well as total glucose level was found to be higher in the
acidifier and acidifier + sanitizer treated group.
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PNF-045/P

Assessment of bacteriological quality of commercial poultry feeds
M. Arthanari Eswaran, K. Sukumar, J. Johnson Rajeswar and A. Balasubramaniam
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

T

Key words: Poultry feed, pathogenic bacteria, fungi
PNF-046/O

Effect of inorganic and chelated trace minerals on broiler performance
T. Vasanthakumar, K. Mani, M. Moorthy, R. Amutha, K. Rajendran and P. Shamsudeen
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐632 002

A

trial was conducted to find out the effect of two different sources of trace mineral mixtures on
performance of commercial broilers. Totally two hundred commercial broilers were randomly
allotted into two groups with five replicates in each group and twenty birds in each replicate.
Experimental broiler mash was prepared by using inorganic trace minerals @ 1.0 kg/ton and fed to one
group of broilers. Whereas for the other group, the feed was prepared by adding chelated trace mineral
@ 0.5 kg/ton by replacing the inorganic trace mineral and fed to the birds throughout the study period.
The data on production performances such as body weight, feed consumption and feed conversion
ratio (FCR) were measured. The results revealed that the control group had the body weight of 1.988
kg, feed consumption of 3.684 kg and feed conversion ratio of 1.85. The treatment group had the body
weight of 1.973 kg, feed consumption of 3.523 kg and feed conversion ratio of 1.79. The production cost
per kg live broiler was about Rs. 0.78 lower in treatment group because of lower feed consumption and
better feed conversion efficiency. Based on the results, it may be concluded that inclusion of chelated
trace mineral had a significant positive influence on the productive performance of broilers.
Key words: Inorganic, chelated trace mineral, broiler performance
PNF-047/O

Effect of supplementation of feed additives on production performance of
commercial broilers
B. George Stephenson, K. Rajendran, K. Mani, R. Amutha, P. Shamsudeen, M. Moorthy, T.
Vasanthakumar and G. Prabakar
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐632 002

A

n experiment was conducted to assess the effect of supplementation of different feed additives on
the production performance of commercial broilers. 400 straight run day‐old broiler chicks
randomly grouped into four with four replicates in each group with 25 birds in each replicate. The
commercial broiler mash was utilized for this study. Experimental feed was prepared by
supplementing the feed additives such as organic trace minerals, choline chloride and DL methionine @
1 kg/ton of feed. The control feed without supplementation and the feed supplemented with additives
Poultry Production: Feed, Food and Environment Safety
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hirty eight commercial poultry feeds from local feed manufacturers in Namakkal, Tamil Nadu
were analyzed for isolation of pathogenic bacteria to ascertain the microbial safety of commercial
poultry feeds produced by companies. The culture media used were blood agar, nutrient agar Mac
Conkey agar, eosin methylene blue agar, brilliant green agar, and perfringens agar. The mean total
bacterial count was 5.9x104 cfu/g of feed at pH 7.80. The analysis showed that Staphylococcus aureusis the
most predominant bacterial organism with 7.1x103 cfu/g (26%) followed by Bacillus spp with 3.4x103
cfu/g (21.1%), Escherichia coli with 1.8x103 cfu/g (20.8%), Clostridium perfringens with 1.9x103 cfu/g
(19.6%), Pseudomonas aeroginosa with 1.7x103 cfu/g (9.4%) and Salmonella typhimurium with 1.4 x102 cfu/g
(4%) of feed. Salmonella and E. coli were found in 66.6% and 58.62% of the analyzed feed samples,
respectively. The most common genera of fungi detected in the tested feeds include Aspergillus,
Rhizopus and Mucor. It is, therefore, pertinent to carry out microbiological examination of commercially
prepared poultry feeds to ascertain their safety to livestock.
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were fed to the respective groups throughout the study period. The results revealed that the control
group recorded better body weight (2072 g), feed intake (3432 g) and feed conversion ratio (1.66)
followed by organic trace minerals (2016 g, 3387 g, and 1.68), choline chloride (1851 g, 3171 g and 1.71)
and DL methionine (1712 g, 3120 g and 1.82). Hence, it may be concluded that commercial broiler mash
may not be supplemented with organic trace minerals, choline chloride and DL methionine for better
return from broiler production.
Key words: Feed additive, production performance, commercial broiler
PNF-048/O

Diet manipulation and production performance in commercial broilers

Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐632 002

A

study was conducted to evaluate the diet manipulation in commercial broiler feed and their
production performance was carried out in 200 straight run broilers reared under standard
management condition. The birds were randomly divided into two groups with five replicates in each
group and 20 birds in each replicate. The commercial feeds were prepared by manipulating the energy
and lysine levels in pre‐broiler starter, broiler starter and finisher feeds. In control group, the energy
level was fixed as 2950 ME/kg, 3000 ME/kg and 3100 ME/kg and lysine level as 1.4%, 1.19% and 0.94%.
In treatment group, the energy level was fixed as 3000 ME/kg, 3060 ME/kg and 3225 ME/kg and lysine
level as 1.2%, 1.1% and 1.0%. The production parameters such as body weight, feed consumption were
collected and feed conversion ratio (FCR) was calculated during the five weeks of study period. The
results revealed that, the body weight of control group were 2003.0 g, feed consumption was 3712.8 g
and feed conversion ratio was 1.854. In treatment group, the body weight was 2078.0 g, feed
consumption was 3636 g and feed conversion ratio was 1.749. Based on the results, it was concluded
that the treatment group had better performance.
Key words: Diet manipulation, production performance, commercial broiler
PNF-049/O

Effect of ascorbic acid, sodium bicarbonate and potassium chloride
supplementation through feed on performance of broiler chicken exposed to heat
stress
M.V. Dhumal, K.K. Khose1 and S. Raut1
Department of Poultry Science, College of Veterinary and Animal Sciences, Parbhani‐431 402
1

Maharashtra Animal and Fishery Sciences University, Nagpur

T

hree hundred seventy five day‐old straight run broiler chicks were divided into five different
dietary treatments A, B, C, D, and E, respectively with three replicates, each having twenty five
birds per replicate. Treatment group A was control with basal diet, B was fed basal diet+ Ascorbic acid
400 mg/kg, C was fed basal diet + 2 g/kg of feed sodium bicarbonate, D was fed basal diet + 1 g/kg of
feed potassium chloride and E fed basal diet + Ascorbic acid 400 mg/kg + 2 g/kg sodium bicarbonate + 1
g/kg potassium chloride. The pre‐starter, starter and finisher ration for different dietary treatment were
formulated as per BIS Indian Standards (2007). Weekly body weight, weight gain and weekly feed
consumption, feed conversion ratio (FCR) showed significant (P<0.01) differences among the treatment
groups for 4th, 5th, and 6th week of age. Similarly, the serum sodium, potassium values had significant
(P<0.01) differences among treatment groups at 42nd day. However, serum chloride values at 42nd of age
showed significant (P<0.05) differences among the treatment groups. It was found that the
supplementation of ascorbic acid, sodium bicarbonate and potassium chloride were more economical.
From the present study, it is concluded that supplementation of ascorbic acid, sodium bicarbonate and
potassium chloride combated heat stress by maintaining the electrolytic balance in the body of birds
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resulted in improved feed consumption, increased body weight, superior FCR & excellent performance.
These findings are also supported by significant increased serum sodium, potassium values.
Key words: Sodium bicarbonate, potassium chloride, ascorbic acid, heat stress, performance, broiler
PNF-050/O

Effect of supplementation of threonine on the performance of commercial broilers
K. Mani, K. Rajendran, R. Amutha, M. Moorthy, P. Shamsudeen and T. Vasanthakumar
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

biological experiment was conducted to find out the effect of supplementation of threonine on the
performance of broilers by using one hundred and fifty day‐old straight run commercial broiler
chicks for a period of five weeks. The chicks were randomly allotted into two treatment groups with
three replicates having twenty five chicks each. The broilers were fed with either commercial broiler
mash alone or commercial broiler mash supplemented with 0.5 g/kg threonine under standard
managemental conditions throughout the study period. At the end of the experimental period, the
control group fed with commercial broiler mash alone recorded higher body weight (1848 g), feed
intake (2783 g) with poor feed efficiency (1.51) than the threonine supplemented group. The threonine
supplemented group recorded lower body weight (1765 g), feed intake (2596 g) and better feed
efficiency (1.47) than the control group. Similarly, the return over feed cost per bird also better in
control group (Rs. 45.87) than the threonine supplemented group (Rs. 45.40). Hence, it is concluded that
the supplementation of threonine have no influence on the production performance of broilers.
Key words: Supplementation, threonine, performance, commercial broiler
PNF-051/P

A survey of chlortetracycline in feed and its transfer from feed to egg in some layer
farms
R.A. Rajini, K. Kodimalar, S. Ezhilvalavan and G. Sarathchandra
Department of Poultry Science, Madras Veterinary College, Chennai‐7

T

he use of modern systems of planning, organisation along with new technologies has enabled a
steady growth in poultry production. Among these technologies are antibiotics that can be used as
growth promoters (low doses), treatment (high doses), preventing diseases (intermediate doses) in
food‐producing species. The use of antibiotics in food producing animals has recently received
increasing attention as a contributory factor in the international emergence of antibiotic‐resistant
bacteria in human beings, so a preliminary survey was conducted to assess the use of chlortetracycline
in twelve commercial layer farms and to quantify and confirm the transfer of this antibiotic from feed
to egg. Samples of feed and eggs were collected at 0 day (prior to chlortetracycline addition), 3, 5 and 7
days during treatment and on the 9th and 14th day (2nd and 7th day after withdrawal of medication) from
each of the twelve commercial poultry farms studied. Concentration of chlortetracycline in feed was
significantly (P<0.01) high on 3rd, 5th and 7th day. On the 9th day and 14th day CTC concentration in feed
was still present in feed. Higher residual levels of chlortetracycline in egg were found on the 5th and 7th
day, with the highest residual level of 206.04±0.65 μg/kg recorded on the 7th day. The average transfer
percentage of CTC from feed to egg on the 5th and 7th day was about 0.04%, the transference was low.
Key words: Chlortetracycline, feed, transfer, egg, layer farm
PNF-052/O

Effect of supplementation of organic acids on production performance of White
Leghorn layers
C. Pandian, A.V. Omprakash, A. Sundaresan, K. Sangilimadan and M. Babu
Poultry Research Station, TANUVAS, Chennai‐600 051

A

study for a period of 16 weeks duration was conducted to assess the effects of supplementation of
organic acids (Acidomix®) on production performance of pure line White Leghorn (Forsgate
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PNF-053/O

Post hatch growth performance of Japanese quail fed with polyunsaturated fatty
acid (PUFA) rich fish and linseed oils
G. Raj Manohar, K. Viswanathan and S.C. Edwin
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007

T

he biological experiment was carried out by using five hundred and twenty five day‐old straight‐
run Japanese quail chicks up to 5 weeks of age for post hatch growth performance studies. The
birds were wing banded, weighed individually and randomly allotted into seven treatment groups as
T1‐control, T2‐2% fish oil, T3‐2% linseed oil, T4‐4% fish oil, T5‐4% linseed oil, T6‐2% fish oil + linseed
oil, T7‐4% fish oil + linseed oil with three replicates having 25 chicks in each replicate. The birds were
reared under cage system of management with standard management practices throughout the
experimental period. The birds were fed with experimental diet ad libitum and had free access to
wholesome water throughout the experimental period except for the variation of polyunsaturated fatty
acid (PUFA) rich sources used in ration. The mean body weight gain of post‐hatch performance of
Japanese quail from first to fifth week of age as influenced by supplementing PUFA rich oil sources
independently and simultaneously in feed to the chicks revealed that the mean body weight gain at the
end of fifth week ranged between 204.53 g and 223.78 g and birds fed basal diet with 4 per cent fish oil
(T4) had significantly higher body weight gain (223.78 g) as compared to Japanese quail fed basal diet
alone (T1) (210.66 g). However, Japanese quail fed 4 per cent linseed oil (204.53 g) had the lowest body
weight gain at fifth week of age between the treatment groups. Statistical analysis revealed no
significant influence on body weight gain during first and second week, highly significant (P<0.01)
difference during third, fourth and fifth week was observed. The mean cumulative feed consumption
on post‐hatch performance of Japanese quail at the end of fifth week of age ranged between 619.88 g
and 641.43 g. Japanese quail birds fed with fish oil at 2 per cent level had consumed less feed (619.88 g)
followed in ascending order by the Japanese quail birds grouped under 4 per cent fish oil (T4) (620.26
g), 4 per cent combination of fish and linseed oil (T7) (625.63 g), 2 per cent combination of fish and
linseed oil (T6) (628.14 g) and 2 per cent linseed oil group (T3) (635.67 g) as compared to Japanese quail
birds consumed the basal diet alone (control). Even though there was a numerical variations in feed
consumption noticed among the treatment groups, no significant differences were observed
throughout the experimental period. The mean feed efficiency on post‐hatch performance of Japanese
quail up to fifth week of age revealed that Japanese quail birds grouped under 4 per cent fish oil had
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strain) layers. A total of 72 WLH pullets at 25 weeks of age were randomly divided into 3 treatment
groups (T1, T2 and T3) with two replicates of 12 birds each. Layer diets were formulated as per the
recommended concentrations of nutrients and supplemented with organic acids to T1 (control diet), T2,
and T3 diets @ 0, 0.05 and 0.1 (%), respectively. Diets were offered ad libitum from 25 to 42 weeks of age
and the birds were housed in cage system of rearing with standard managemental condition. The
parameters such as hen day egg production (HDEP), hen housed egg production (HHEP), feed intake,
feed per egg, feed cost per egg and net receipt over total feed cost (%) were calculated. Statistically
higher HDEP (%) and HHEP (%) were observed in treatment groups than control group and the HHEP
(%) in T1, T2 and T3 were 42.18±0.42, 57.41±0.86 and 57.29±0.35, respectively. Average daily feed
consumption per bird was not affected with organic acid supplementation. The livability (%), feed per
egg (g) and feed cost per egg were significantly affected with organic acids supplementation. Average
daily feed consumption per bird (g) in T1, T2 and T3 were 110.23±0.57, 112.51±0.43 and 110.26±0.59,
respectively. The cost of feed (Rs. ) to produce an egg was higher in control group (6.29) than organic
acid supplemented treatment groups (4.66 and 4.63). A net receipt over total feed cost (%) was better in
treatment groups (74.63 and 75.54%) than control group (55.82%). It can be concluded that the
supplementation of organic acids to WLH layer diet (25‐42 weeks of age) is beneficial to obtain higher
HHEP with saving the cost of feed required to produce an egg.
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better feed efficiency (2.77) when compared to control group alone. Meanwhile, the birds grouped
under 4 per cent linseed oil recorded poor feed efficiency (3.14) between the treatment groups.
Statistical analysis revealed no significant differences in feed efficiency until third week of age.
However, significant (P<0.05) and highly significant (P<0.01) differences were observed during fourth
and fifth weeks of age, respectively.
Key words: PUFA, fish, linseed oil, Japanese quail, post hatch, growth performance
PNF-054/O

Effect of omega‐3 fatty acid rich fish and linseed oils on reproductive performance
of Japanese quail
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007

T

he biological experiment was carried out to study the effect of different levels of PUFA rich oil
supplementation on reproductive performance of Japanese quail from 6th to 26th week of age. The
birds were wing banded, weighed individually and randomly allotted into seven treatment groups as
T1‐control, T2‐2% fish oil, T3‐2% linseed oil, T4‐4% fish oil, T5‐4% linseed oil, T6‐2% (fish oil + linseed
oil), T7‐4% (fish oil + linseed oil). The birds were reared under cage system of management with
standard management practices throughout the experimental period. It was observed that the males
fed basal diet with 4 per cent fish oil had numerically higher body weight (288.64 g) at the end of the
study period when compared with control (259.04 g). Statistical analysis revealed significant (P<0.05)
difference during 6th week, whereas no significant influence in body weight were observed during the
rest of the experimental period. The effect of omega‐3 fatty acid rich oil sources on fertility and
hatchability of Japanese quail eggs were assessed after 26 weeks of age by introducing males with
females in the ratio of 1:2.7 to obtain hatchable eggs. These eggs were artificially incubated to study the
fertility and hatchability studies on both total and fertile eggs set, early embryonic mortality and late
embryonic mortality. The results on mean fertility and hatchability (%) of Japanese quail eggs as
influenced by PUFA rich designer feed revealed that the fertility per cent ranged between 82.39 and
95.14 which was significantly higher in T2 group (2% fish oil) (95.14) followed by T6 group (2% fish oil +
linseed oil) (93.85) as compared to control group (T1) (82.39). Statistical analysis revealed highly
significant (P<0.01) influence on fertility of Japanese quail eggs due to oil supplementation.
Hatchability (%) on both total eggs set and fertile eggs set was significantly higher in T2 group (2% fish
oil) (67.47, 70.95) followed by T6 group (2% fish oil + linseed oil) (66.38, 70.77) as compared to control
group (T1) (53.99, 65.55), respectively. Statistical analysis revealed significant influence (P<0.05) on
hatchability of fertile eggs set and highly significant effect (P<0.01) on hatchability of total eggs set as
influenced by PUFA rich oil supplementation.
Key words: Designer egg, omega‐3 PUFA, Japanese quail, reproductive trait
PNF-055/O

Evaluation of the antimicrobial and immunomodulatory property of Mentha
piperita dry leaf powder in broilers immunocompromised with ochratoxin
Anju Nayak, E. Joseph, S. Nayak, M. Swamy and R.P.S. Baghel
College of Veterinary Science and A.H., Jabalpur

A

thirty five day study was conducted to evaluate the antimicrobial and immunomodulatory
property of Mentha piperita dry leaf powder in normal as well as in broilers immunocompromised
with addition of ochratoxin in their feed. Day‐old, one hundred and twenty broilers were randomly
allotted to ten groups in duplicate. Group one was fed control diet; while group two was given 2 ppm
ochratoxin, through their feed. Broilers of group three and four were fed 2 and 4 g Mentha piperita dry
leaf powder/kg feed. While group five broilers were inoculated with S. Tyhimurium (1x109 cells/ml)
orally on day 10th and 11th. Group six, seven and eight broilers were fed 2 ppm ochratoxin
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supplemented with 2, 4 g Mentha piperita dry leaf powder/kg feed and S. Tyhimurium (1x109 cells/ml)
orally on day 10th and 11th, respectively. While broilers of group nine and ten were fed 2 ppm
ochratoxin, inoculated with S. Tyhimurium (1x109 cells/ml) orally on day 10th and 11th and
supplemented with 2 g, 4 g Mentha piperita dry leaf powder/kg, respectively. Adverse effects were more
with combination of ochratoxin and Salmonella Typhimurium compared to their individual effect.
Combination of ochratoxin and bacteria reduced the agglutination titer and bacterial count in caecal
contents in comparison to bacterial infection alone. A reduction in bacterial count was observed in the
treated birds. Birds treated with dry leaf powder of Mentha piperita showed some toxic effects as
evidenced by hemorrhages on thigh and breast muscles. Thus, the M. piperita dried leaves powder did
not ameliorate the combined adverse effect of bacteria and toxin.
PNF-056/O

Effect of feeding multi‐enzyme on egg production performance and certain egg
quality characters of Nandanam‐ 4 chickens
K. Sangilimadan, A.V. Omprakash, K. Premavalli, C. Pandian and R. Richard Churchill
Instructional Livestock Farm Complex, Veterinary College and Research Institute, Orathanadu‐614 625

A

biological study was conducted at Institute of Poultry Production and Management,
Madhavarum Milk Colony, Chennai‐51, to find out the effect of supplementation of multi‐enzyme
on egg production and egg quality traits of Nandanam‐4 chicken from 23‐42 weeks of age. Totally 240
Nandanam‐4 chicken medium weight birds were selected and allotted into five treatment with two
replicates, each replicates have 24 birds under cage rearing system. The treatment consists of T1‐ basal
diet without enzyme as control, T2‐ basal diet plus multi‐enzyme 150 g/ton of feed, T3‐ basal diet plus
250 g/ton of feed, T4‐ basal diet plus 350 g/ton of feed and T5‐ basal diet plus 500 g/ton of feed.
Isocaloric and isonitrogenous feed and water was given ab libitum and uniform managemental
condition was maintained throughout the experimental period. The egg number, broken egg were
recorded daily and egg weight were recorded three consecutive days of each week during the
experimental periods. The results indicated that there was significant (P<0.01) difference in hen day egg
production was observed in T1 compared to other treatments during the period of 23‐26 and there was
significant difference (P<0.01) was observed in T5 compared to other treatments during the period of
27‐30 weeks of age. There was no significant difference observed in egg production from the period of
31‐34, 35‐38 and 39‐42 weeks of age. The significant (P<0.01) difference in egg weight was observed in
T1 compared to other treatment groups during the experimental period. There was no significant
difference in per cent broken shell between the treatments. It was concluded that supplementation of
multi‐enzyme 500 g/ton of feed increased the egg production during the period of 27‐30 weeks and egg
weight was increased with supplementation of multi‐enzyme 250 g/ton of feed during the period of 37‐
40 weeks of age. There was no significant difference observed in broken egg shell between the
treatments.
Key words: Chicken, multi‐enzyme, egg number, egg weight
PNF-057/O

In vitro potency test of commercial multi‐enzyme preparation for poultry
A. Bharathidhasan, D. Chandrasekaran, T.R. Pugazhenthi and S. Ezhilvalavan
Department of Animal Nutrition, Madras Veterinary College, Chennai‐600 007

A

study was conducted to assess the actual potency of commercial feed enzyme preparation
available for poultry by in vitro study. Nowadays, various commercial feed enzyme preparations
available in the market found to be crude enzyme preparations and it is very difficult to assess the
actual potency of feed enzymes. In this context, the present study was carried out with objective to
assess the actual potency of the feed enzyme using sunflower meal (SFM) as substrate. Five levels of
enzyme 0, 2.5, 5.0, 10.0, 15.0 mg/10 g of SFM was taken and was incubated at 42°C for 2 hours with
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PNF-058/O

A study on effect of different energy sources on feed consumption of broilers
G.R. Channa, M.V. Dhumal, M.F. Siddiqui and K.K. Khose
Department of Livestock Production and Management, College of Veterinary and Animal Sciences, Parbhani‐431 402

M

aize is the principle energy source for poultry but its availability is always been limited due to
lower production and its use in human food. In addition, the high cost of maize may result into
increase cost of broiler production and lowering the margin of profit because feed accounts up to 65‐
70% of the total cost of poultry production and therefore major steps must be taken with a view that the
bird gain maximum weight by consuming less, cheaper, locally available feed and this can be possible
by using cheaper abundantly available cereal grains like jowar, bajra and broken rice which are
nutritionally similar to maize. The present study conducted was carried out at the Department of
Livestock Production and Management, College of Veterinary and Animal Sciences, MAFSU, Parbhani.
The mean weekly feed consumption for control (maize), T1 (jowar), T2 (bajra) and T3 (broken rice) were
102.50, 107.50, 112.50, 107.50 at 7th, 217.50, 232.50, 252.50, 245.00 at 14th, 368.50, 368.50, 371.50, 338.00 at
21st, 526.50, 566.20, 581.20, 505.00 at 28th, 690.25, 646.00, 719.75, 659.50 at 35th, 810.00, 765.00, 804.50,
730.00 g at 42nd day of age. The mean cumulative feed consumption for control, T1, T2 and T3 were
320.00, 335.00, 365.00, 352.50 at 7th, 320.00, 335.00, 365.00, 352.50 at 14th, 688.50, 708.50, 736.50, 690.50 at
21st, 1215.0, 1274.7, 1317.7, 1195.5 at 28th, 1905.0, 1920.7, 2037.4, 1855.0 at 35th, 2715.0, 2685.7, 2841.9,
2585.0 at 42nd day of age. The non‐significant differences observed between control and treatment
groups for weekly and cumulative feed consumption at different age groups may be indicative of the
fact that maize can very well be replaced by jowar, bajra and broken rice up to 25% without affecting
the consumption and thereby the performance of broilers.
Key words: Energy source, feed consumption, broiler
PNF-059/O

Spirulina algae as a feed additive for poultry
Ankit Kumar, Yogesh Kumar, Abhinav Verma, Sumit Kumar and Amandeep
College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145

S

pirulina is one of the high quality natural feed additives that would be used in poultry nutrition.
Spirulina is a photosynthetic, filamentous, spiral‐shaped, multi‐cellular and green‐blue microalgae.
The two most important species of which are Spirulina maxima and Spirulina platensis. Its chemical
composition includes proteins (55%‐70%), carbohydrates (15%‐25%), essential fatty acids (18%),
vitamins, minerals and pigments like carotenes, chlorophyll‐A and phycocyanin. Spirulina contains
essential amino acids; the highest values are leucine (10.9% of total amino acids), valine (7.5%), and
isoleucine (6.8%), and essential fatty acids: linoleic acid (LA) (C18:2) D9, 12, g‐linolenic acid (C18:3) D9,
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periodical shaking. After incubation the content was mixed and allowed to stand for 10 minutes, then
the contents was centrifuged and the supernatant was used for glucose estimation using GOD‐POD
method, reducing sugars estimation using di‐nitro salicylic acid method (DNSA) and inorganic
phosphorus assessment. The linear increase in the amount of glucose released was 4.91, 6.69, 12.07 and
15.03% in 2.5, 5.0, 10.0, 15.0 mg/10 g of SFM, respectively over control. The amount of reducing sugar
was 1365.62 mg % in control which increased by 2.45, 4.44, 5.67 and 7.08 mg % by addition of enzyme at
2.5, 5.0, 10.0 and 15 mg/10 g of SFM, respectively. The amount of inorganic phosphorus (%) released in
control was 0.052 which increased to 0.056, 0.066, 0.074 and 0.082% by addition of enzyme at 2.5, 5.0,
10.0, 15.0 mg/10 g of SFM, respectively and increase over the control was 7.14, 21.21, 29.73 and 36.59%,
respectively. From this study it was found that the potency of commercial feed enzyme was assessed. It
is a useful indicator to identify the quality of crude enzyme preparation and will be very helpful when
formulating the least cost ration containing locally available feed ingredients with high levels of non‐
starch polysaccharides (NSPs) and phytate phosphorus.
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PNF-060/O

Effect of protein, enzyme and phytobiotics and its interaction on cut‐up yields of
multicoloured broiler
V.M. Patil, J.K. Bhardwaj, S.S. Atkare, R.P. Nema, M.K. Singh and K. Rehpade
Department of Poultry Science, College of Veterinary Sciences, NDVSU, Jabalpur

2

40 coloured broiler chicks were randomly divided into 12 dietary treatment groups. Each treatment
group is having 20 chicks in two replicates. Diets prepared by utilizing 3 protein level P1 (18% CP),
P2 (20% CP) and P3 (22% CP) with 2 enzyme mixture levels as E0 (without enzyme), E1 (50 g/100 kg
enzyme mix) and 2 phytobioticis levels as B0 (without phytobiotic), B1 (50 g/100 kg phytobiotic) in 3x2x2
factorial experimental design. Cut‐up yield estimated at 6 week of age showed non‐significant protein
effect on per cent leg weight, back with neck weight, breast weight and wing weight. E1 enzyme and B1
phytobiotic level has significantly higher breast yield i.e., 22.96% on 22.67%, respectively and reverse
trend with significant difference was noted for enzyme and phytobiotics. Interaction of protein x
enzyme x phytobiotics has significantly affected per cent breast weight but had no effect on per cent
leg, back with neck and wing weight. Interaction result showed that lower protein level irrespective of
its interaction with enzyme or phytobiotics given higher breast yield i.e., P1xE0xB0 (23.68%) and
P1xE0xB1 (23.89%), P1xE1xB0 (23.62%) than all other interaction combinations with significant difference
and numerically high from P2xE1xB0, and P3xE1xB1. The result concluded that lower protein without
enzyme and phytobiotic is adequate for better cut‐up yield in coloured broilers.
Key words: Protein, enzyme, phytobiotics, cut‐up yield, multicoloured broiler
PNF-061/O

Conformation traits of coloured broiler as influenced by protein, enzyme and
phytobiotics
V.M. Patil, J.K. Bhardwaj, S.S. Atkare, R.P. Nema, M.K. Singh and S. Nayak
Department of Poultry Science, College of Veterinary Sciences, NDVSU, Jabalpur

M

ulticoloured broilers were produced from crossing of Jabalpur colour line female with coloured
sire line broiler. Chicks were offered 3 protein levels (18, 20 and 22% CP) with isocaloric energy
(2800 kcal ME/kg). Each protein diet was prepared with enzyme and phytobiotic in 3x2x2 factorial
design experiment. Conformation traits of males measured at 4th and 6th week of age were significantly
affected by protein and enzyme levels except keel length at 4th week was unaffected due to protein
levels. At 6th week age male breast angle (58.5°), shank length (7.71 cm), keel length (8.11 cm) were
significantly higher in 20% protein than 18% CP and non‐significant from 22% CP diet. Enzyme
supplementation @ 50 g/100 kg in diet significantly increased all conformation traits at 4th and 6th week
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12, 15(GLA), arachidonic acid and prostaglandin. Spirulina platensis is used as poultry food supplement
implies enhancement of egg production, daily egg mass, feed conversion ratio (FCR), reduction in yolk
cholesterol level, and yellow colouration of skin and egg yolk. Spirulina algae would be safely used in
laying hen diets with superior effects on their productive and reproductive performance. Dietary
feeding of Spirulina enhances in chicks weight at hatch, fertility and hatchability percentages of eggs
produced, improves odour intensity, flavour and taste of eggs. Spirulina is considered as an excellent
feed containing vitamin A, important in preventing eye diseases; iron and vitamin B12, useful in hypo
ferric anaemia and pernicious anaemia, cardiac disease, malnutrition, sclerosis and wounds cure,
lacking toxicity and having corrective properties against viral attacks, anaemia, tumour growth and
enhances immune functions due to interference on production and NK cytotoxicity. Poultry feeding
Spirulina containing diets may increase the lactobacillus population and enhance the absorbability of
dietary vitamins. As per economical aspect, Spirulina algae could be safely used in laying hen diets, at
level of 0.2%, with superior effects on their productive and reproductive performance.
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of age. At 6th week breast angle, shank length and keel length due to enzyme effect were 58.7°, 7.72 cm
and 8.11 cm, respectively. Phytobiotics @ 50 g/100 kg diet did not exerted significant effect on
conformation traits. In female, protein effect was observed significant for 6th week shank length and
keel length where P3 protein had significantly higher shank length (7.52 cm) and keel length (7.54 cm).
Breast angle was affected at 4th week and found uninfluenced at 6th week of age. Breast angle values
were 55.7°, 56.3° and 56.6° in P1, P2 and P3 protein, respectively. Effect of enzyme and phytobiotic was
no significant for shank length and keel length of females. The result concluded that 20% protein in
male for all conformation traits and 18% protein in female was adequate for higher 6th week breast
angle but shank length and keel length of female responded with high protein diet (22%).
Key words: Conformation trait, coloured broiler, protein, enzyme, phytobiotic

Edible yields of coloured broiler fed varying protein diet with enzyme and
phytobiotic
V.M. Patil, J.K. Bhardwaj, S.S. Atkare, R.P. Nema, S. Nayak, M.K. Singh and S. Chishty
Department of Poultry Science, College of Veterinary Sciences, NDVSU, Jabalpur

2

40 coloured broilers chicks were randomly distributed in 12 dietary treatment groups. Diets
prepared with 3 protein levels (18, 20 and 22% CP) with isocaloric energy (2800 kcal ME/kg) and
supplemented with (E1) enzyme and (B1) phytobiotic @ 50 g/100 kg each and without supplementation
in 3x2x2 factorial design experiment. Per cent shrinkage, per cent blood loss and per cent feather loss
were not influenced by protein, enzyme or phytobiotic in males and females. P1 protein was adequately
for significantly higher dressing per cent (63.2%) and numerical higher giblet yield in males. 50 g/100
kg enzyme significantly improved per cent dressing yield. Phytobiotic supplementation did not
affected dressing and giblet per cent. TMY (68.9%) was significantly higher in P1 low protein. Enzyme
and phytobiotic improved TMY with no significantly difference and values were 67.58% and 67.20%,
respectively. Protein, enzyme and phytobiotic effect were non‐significant for shrinkage, blood loss and
feather loss of females. Dressing per cent were numerically high in P1 low protein diet and in
phytobiotics, whereas significantly higher with enzyme supplementation. Giblet was not affected by
any treatment. TMY was numerically higher in P1 low protein and with enzyme or phytobiotic
supplementation and its respective values were 72.8%, 73.3% and 73.6%. The result concluded that P1
low protein was adequate for higher yield in coloured broiler. Enzyme or phytobiotic numerically
improve TMY in both sexes.
Key words: Protein, enzyme, phytobiotics, edible yield, multicoloured broiler
PNF-063/O

Effect of protein, enzyme and phytobiotic on growth performance of coloured
broiler
V.M. Patil, J.K. Bhardwaj, S.S. Atkare, R.P. Nema, S. Nayak, M.K. Singh and R. Sharma
Department of Poultry Science, College of Veterinary Sciences, NDVSU, Jabalpur

M

ulticoloured broilers were fed diets containing 3 protein levels P1 (18% CP), P2 (20% CP) and P3
(22% CP) and isocaloric energy (2800 kcal ME/kg). Each protein diet supplemented with (E1)
enzyme @ 50 g/100 kg and kept without enzyme (E0). Each diet was mixed with (B1) phytobiotic @ 50
g/100 kg and kept without phytobiotic (B0) in 3x2x2 factorial design experiment. Body weight was
significantly high in P3 protein than P1 whereas P1 from P2 and P2 from P3 were non‐significant. The
finding was consistent from 1st to 6th week age, indicated P2 protein was adequate. 6th week body
weight in P1, P2 and P3 diet were 1095.4 g, 1138.2 g and 1202.2 g, respectively. Body weight in E1 enzyme
(1130.6 g) was significantly higher than E0 (1099.9 g), showed 90 g improvement at 6 week age.
Phytobiotic significantly increased body weight from 3rd to 6th week age. At 6th week body weight in B0
and B1 phytobiotic level were 1122.0 g and 1168.5 g, respectively, recorded 45.5 g improvement. FE was
significantly affected by protein levels at 1st and 5th week, by enzyme level at 2nd and 5th week and by
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phytobiotic level at 3rd, 4th and 5th week of age. At 6th week FE in P1, P2, P3 protein levels were 2.08, 2.01
and 1.87. FE in E0 and E1 enzyme level were 2.11, 1.86 and B0 and B1 phytobiotic level were 1.98 and
1.99, respectively. The result concluded that P2 protein was adequate for coloured broiler. Enzyme in
diet exerted more beneficial effect than phytobiotic.
Key words: Protein, enzyme, phytobiotics, growth performance, multicoloured broiler
PNF-064/O

Effect of protein x enzyme x phytobiotic interaction on performance of
multicoloured broiler
V.M. Patil, J.K. Bhardwaj, S.S. Atkare, R.P. Nema, S. Nayak, M.K. Singh and S. Gawande

M

ulticoloured broiler produced from coloured sire line male x synthetic Jabalpur colour line female
were evaluated by feeding varying dietary protein levels P1 (18% CP), P2 (20% CP) and P3 (22%
CP) with isocaloric energy (2800 kcal ME/kg). Each diet was supplemented with enzyme levels E0
(without enzyme), E1 (50 g/100 kg) and phytobiotic levels B0 (without phytobiotic) and B1 (50 g/100 kg).
Protein x enzyme x phytobiotic interaction was non‐significant for 1st to 6th body weight. Increasing
protein levels and supplementation of enzyme or phytobiotic increased body weight. Highest 6th week
body weight (1275.0 g) was attained in P3 x E1 x B1 diet and lowest body weight (993.6 g) in P1 x E0 x B0
treatment. FE was significantly affected by interaction during first 2 week and non‐significant during 3‐
6 week of age. Increasing protein improved FE. Effect of enzyme was better than phytobiotic and their
synergestic effect was better than individual effect on FE. Superior FE (1.89) was observed in P3 x E1 x B1
and most inferior FE (2.30) in P1 x E0 x B0. Increasing protein and supplementation of enzyme,
phytobiotic or in combination increases net return/bird gradually and highest return/bird (Rs. 27.51)
was obtained in P3 x E1 x B1 and lowest (Rs. 8.53) in P1 x E0 x B0.
Key words: Protein, enzyme, phytobiotics, performance, economics, multicoloured broiler
PNF-065/O

Ameliorating effect of dietary methionine during aflatoxicosis: Histopathological
and histoenzymic studies in broiler chicken
D. Sapcota, T.N. Upadhyaya and S. Sarma
Department of Poultry Science, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐781 022

H

istopathological and histoenzymic studies of vital organs were made under dietary excess of
methionine (0.30, 0.50, 0.65 or 0.80%) during aflatoxicosis (aflatoxin B1 300 ppb) in broiler
chickens. Dietary aflatoxin severely affected the hepatic, renal and bursa of Fabricious tissues while no
change was noticed in the spleen, heart and proventriculus. Methionine repaired the damages in liver
and kidney tissues, the effect were proportional to its dietary level.
Key words: Aflatoxicosis, broiler, methionine, histopathology
PNF-066/P

Bio‐interaction of organic and inorganic iron with aflatoxin on growth performance
of broiler chicken
P. Shamsudeen1, H.P. Shrivastava, Ram Singh and Chandra Deo
Central Avian Research Institute, Izatnagar‐243 122
1

EVHRCP, Namakkal‐637 002

A

biological experiment was conducted to evaluate the interaction effects of organic and inorganic
ferrous (Fe) supplementation with aflatoxin (AF) on growth performance of broilers. Two
hundred and seventy day‐old broiler chicks were randomly divided into nine treatments with three
replicates per treatment containing ten birds per replicate. A 3x3 factorial design involving 9 treatments
groups was formulated with 3 levels of aflatoxin B1 (AFB1) i.e., 0.0, 0.5 and 1.0 ppm and 3 Fe
supplemented group, i.e., 0 ppm, 200 ppm organic Fe (as Fe‐aminoate), 200 ppm inorganic Fe (as
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PNF-067/P

Effect of dietary selenium supplementation during aflatoxicosis on growth
performance of broiler chicken
P. Shamsudeen1, H.P. Shrivastava, Ram Singh and Chandra Deo
Central Avian Research Institute, Izatnagar‐243 122
1

EVHRCP, Namakkal‐637 002

A

biological experiment was conducted to evaluate the interaction effects of organic and inorganic
selenium (Se) supplementation with aflatoxin (AF) on growth performance of broilers. Two
hundred and seventy day‐old broiler chicks were randomly divided into nine treatments with three
replicates per treatment containing ten birds per replicate. A 3x3 factorial design involving 9 treatments
groups was formulated with 3 levels of aflatoxin B1 (AFB1) i.e., 0.0, 0.5 and 1.0 ppm and 3 Se
supplemented group, i.e., 0 ppm, 5 ppm organic Se (as Se‐yeast), 5 ppm inorganic Se (as sodium
selenite). The study was made for 0‐42 days and performance of broiler i.e., body weight gain, feed
intake, feed conversion ratio and livability were analyzed. The result revealed that the body weight
gain (BWG), feed intake (FI), feed conversion ratio (FCR) and livability were significantly depressed in
a dose dependent fashion due to dietary AF levels. The mean BWG, FI, FCR and livability did not differ
significantly due to different Se supplementations. The interaction effect showed that the BWG was
highest in Se‐organic group at basal AF and the FI was highest in all groups with basal AF.
Supplementation of Se in inorganic form with 0.5 ppm AF level increased the BWG and FI significantly
than in Se‐organic and Se‐unsupplemented group with 0.5 ppm AF. The BWG and FI were lowest in all
the groups with 1 ppm AF level. The FCR and livability did not differ significantly due to interaction of
Zn and AF. The result showed that inorganic‐selenium was found to increase the body weight gain at
lower level of AF, while selenium in both forms was found to have no effect in ameliorating the toxic
effect of aflatoxin at higher level in broiler chicken.
Key words: Dietary selenium, aflatoxicosis, growth performance, broiler chicken
PNF-068/P

Effect of dietary zinc supplementation during aflatoxicosis on growth performance
of broiler chicken
P. Shamsudeen1, H.P. Shrivastava, Ram Singh and Chandra Deo
Central Avian Research Institute, Izatnagar‐243 122
1

EVHRCP, Namakkal‐637 002

A

biological experiment was conducted to evaluate the interactive effects of organic and inorganic
zinc (Zn) supplementation with aflatoxin (AF) on growth performance of broilers. Two hundred

Poultry Production: Feed, Food and Environment Safety

63

PNF Poultry Nutrition and Feeding

sulphate). The study was made for 0‐42 days and performance of broiler i.e., body weight gain, feed
intake, feed conversion ratio and livability were analyzed. The result revealed that the body weight
gain (BWG), feed intake (FI), feed conversion ratio (FCR) and livability were significantly depressed in
a dose dependent fashion due to dietary AF levels. The mean BWG and FI were higher and FCR were
lower in Fe‐chelate group than Fe inorganic and Fe non‐supplemented groups. Livability did not differ
significantly due to different Fe supplementations. The interaction effect showed that BWG was highest
in Fe‐chelate group at basal AF. Supplementation of Fe in both forms during 0.5 ppm AF levels
increased the BWG and improved the FCR significantly than in Fe‐non‐supplemented group with 0.5
ppm AF. Supplementation of Fe in organic form increased the BWG and improved the FCR
significantly at 1 ppm AF level than Fe‐inorganic and Fe‐non‐supplemented group at 1 ppm AF level.
The FI and livability did not differ significantly due to interaction of Zn and AF. The result indicated
that ferrous supplementation in both organic and inorganic form was found to ameliorate growth
depressing effect of AF at lower level, while Fe supplementation in organic form was found to
counteract the AF at higher level as well.
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Key words: Dietary zinc supplementation, aflatoxicosis, growth performance, broiler chicken
PNF-069/O

Influence of enzyme on utilization of safflower cake in broilers
C.D. Solanke, B.S. Barmase, S.J. Manwar, R. Moinuddin, N.V. Nemade
Department of Poultry Science, Post Graduate Institute of Veterinary and Animal Sciences, Akola

F

our hundred straight run ‘Vencobb‐400Y’ day‐old broiler chicks were equally and randomly
distributed into five treatment groups which subdivided into four replicates containing 20 chicks in
each. The dietary treatment groups were control (basal) diet without safflower and without enzymes
(A), diet containing safflower DOC replacing soybean DOC @ 25 per cent on protein basis (B), diet
containing safflower DOC replacing soybean DOC @ 50 per cent on protein basis (C), diet containing
safflower DOC replacing soybean DOC @ 25 per cent on protein basis with enzyme addition @ 0.035
per cent and diet containing safflower DOC replacing soybean DOC @ 50 per cent on protein basis with
enzyme @ 0.035 per cent (E) group. The multi‐enzyme “NATUZYME” was used for this experiment.
The average body weights at the 6th week of age in different treatment groups were 1860.0±6.34,
1849.00±6.63, 1810.75±2.25, 1864.50±3.68, 1860.25±6.72 g, respectively in A, B, C, D, and E treatment
groups. The cumulative feed consumption observed in the respective treatment groups were
3722.00±26.96, 3704.25±21.55, 3481.45±5.92, 3685.75±15.20, 3614.00±44.10 g and the average cumulative
feed efficiency were 2.06±0.05, 2.06±0.03, 2.00±0.1, 2.04±0.06, 1.99±0.02 in A, B, C, D and E groups at 6th
week of age, respectively. There were no significant difference found in live body weight, cumulative
weight gain, feed intake and feed efficiency however, enzyme supplemented group had marginally
higher body weight when compared with control group. Numerically improved feed efficiency
observed in 50 per cent safflower DOC on protein basis with enzyme group (D). The maximum
dressing yield was observed in safflower 25 per cent on protein basis group B (67.003±0.70), followed
by control group A (66.00±1.52) and lowest dressing yield i.e., 64.853±0.51% was found in group E. The
highest profit per kg live body weight was observed in E group followed by group D while the lowest
profit was obtained in group A. In conclusion, soybean DOC can be replaced successfully @ 25% on
protein basis by safflower cake without any negative effect on the production performance of the birds.
Key words: Feed enzyme, utilization, safflower cake, broiler
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and seventy day‐old broiler chicks were randomly divided into nine treatments with three replicates
per treatment containing ten birds per replicate. A 3x3 factorial design involving 9 treatments groups
was formulated with 3 levels of aflatoxin B1 (AFB1) i.e., 0.0, 0.5 and 1.0 ppm and 3 Zn supplemented
group, i.e., 0 ppm, 200 ppm organic Zn (as propionate), 200 ppm inorganic Zn (as sulphate). The study
was made for 0‐42 days and performance of broiler i.e., body weight gain, feed intake, feed conversion
ratio and livability were analyzed. The result revealed that the body weight gain (BWG), feed intake
(FI) and feed conversion ratio (FCR) were significantly depressed in a dose dependent fashion due to
dietary AF levels. The mean BWG showed a significant difference due to Zn supplementation and were
highest in Zn chelate and Zn inorganic group than Zn unsupplemented group. The FI and FCR did not
differ significantly due to different Zn supplementations. The interaction effect showed that BWG and
FI were highest in all Zn groups at basal AF level and lowest in Zn unsupplemented group at 1 ppm
AF level, while the mean BWG and FI of other groups were found to be intermediary. The FCR did not
differ significantly due to interaction of Zn and AF. The livability was higher in basal AF levels than at
0.5 ppm or 1 ppm AF levels. The livability did not differ significantly either due to different Zn
supplementation or due to interaction of Zn with AF. The result revealed that supplemental Zn in both
chelated and inorganic form was found ameliorate the growth depressing effect of AF, and its effect
was found to be well pronounced with higher level of dietary AF.
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PNF-070/O

The effect of enzyme supplementation on egg production performance of two
strains of White Leghorn chicken
A.B. Patel, Kuldeep Khanna, F.P. Savaliya, H.I. Paleja, R.S. Joshi, N.D. Hirani, R.K. Mishra, R.M.
Rajpura, P.R. Pandya, R.S. Gupta and S. Parnerkar
Anand Agricultural University, Anand‐388 110

E

Key words: Enzyme supplementation, egg production performance, strain, White Leghorn chicken
PNF-071/O

Effect of dietary supplementation of vitamin E and selenium on performance,
tissue retention and anti‐oxidant status of broiler chickens
A.K. Panda, B. Prakash, S.V. Rama Rao and M.V.L.N. Raju
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

A

n experiment was conducted to study the effect of dietary concentrations of vitamin E and
selenium on performance, anti‐oxidant status and tissue retention of broiler chicks during juvenile
stage. Four hundred thirty two, day‐old chicks (Krishibro) were distributed randomly into 9 treatment
groups with 8 replicates of 6 chicks each. The chicks were reared on raised wire floor battery brooders
under optimum managemental conditions. Basal starter and finisher diets containing 2900 kcal/kg ME
and 22% CP and 3000 kcal/kg ME and 20% CP was formulated, respectively. Subsequently nine test
diets were formulated to contain 3 different concentrations of vitamin E (100, 150, 200 mg/kg) and
selenium (0.15, 0.30, 0.45 mg/kg) each in factorial manner. Each experimental diet was fed ad libitum to
eight replicates of six chicks each during 0‐6 weeks of age. Uniform managemental schedules and
standard protocol was followed for the experiment. Body weight and feed conversion ratio (FCR) was
not influenced by either the levels of vitamin E or selenium in the diet, however, FCR was influenced
by vitamin E levels and 150 mg of vitamin E per kg diet significantly influenced the FCR. No difference
could be found between 150 and 200 mg vitamin E level of the diet. The results of the present study
thus revealed that vitamin E at 150 mg/kg diet and selenium at 0.15 mg/kg diet is adequate for
optimum performance of broilers. Slaughter variables such as carcass weight, breast meat yield and
giblet weights were not influenced by levels of vitamin E and selenium contents of the diet. However,
the anti‐oxidant status (GSH‐PX) and tissue retention was higher when selenium level was 0.30 mg/kg
diet with vitamin E at 15 mg/kg diet. Based on the findings of the present study, it can be concluded
that dietary supplementation of vitamin E at 150 mg/kg diet and selenium at 0.30 mg/kg diet are
adequate considering performance, anti‐oxidant status and tissue retention.
Key words: Dietary supplementation, vitamin E, selenium, performance, tissue retention, anti‐oxidant status,
broiler chicken
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xperiment was conducted to study the effect of enzyme supplementation in layer diets on egg
production performance of 360 pedigreed females, each from IWN and IWP strains, at Poultry
Complex, Anand Agricultural University, Anand (Gujarat). Various traits required for study were
measured at different periods of age. Study revealed that total egg number produced per bird (TEN)
was increased with enzyme supplementation in layer diets but it was non‐significant. Enzyme
supplementation had significantly (P<0.05) reduced total feed consumption per bird at 64 (TFC64) and
72 (TFC72) weeks of age. Enzyme supplementation had significantly (P<0.05) reduced feed consumed
per egg produced at 64 (FCE64) weeks of age. It had significantly (P<0.05) reduced feed cost per egg
produced at 64 (ECOST64) weeks of age. Enzyme supplementation in layer diets lowered the body
weight (BW) and egg weight (EW) which was non‐significant. Birds fed with enzyme supplementation
gave higher values of retention coefficient for dry matter, crude protein, organic matter and calcium in
comparison to the same diet when fed without enzyme supplementation. Results of study are in favour
of enzyme supplementation in layer diets for better production performance and for better nutrient
utilization by layer birds of IWN and IWP strains of White Leghorn chicken.
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PNF-072/O

Effect of in ovo supplementation of zinc and lysine on growth and growth related
gene expression profile in broiler chickens
B. Vasanthi, S.K. Bhanja and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

T

Key words: In‐ovo feeding, zinc, lysine, gene expression, broiler
PNF-073/O

Dietary formulation with corn and soybean meal on a total (TAA) versus available
(DAA) amino acid basis
P. Vasan1, Narayan Dutta and A.B. Mandal2
Division of Animal Nutrition, Indian Veterinary Research Institute, Izatnagar‐243 122
1Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal; 2Division of Avian Nutrition and Feed
Technology, Central Avian Research Institute, Izatnagar‐243 122

O

ne hundred numbers of day‐old multicoloured broiler chicks were distributed into 10 groups of 10
chicks each and allotted to 2 dietary treatments of 5 replicates each. The chicks were reared up to
six weeks age. The first (T1) dietary treatment group was fed with corn‐soybean meal diet formulated
based on total amino acids (TAA) and the second (T2) group of birds were fed with corn‐soybean meal
diet formulated based on digestible amino acids (DAA). The TAAB diet was formulated to meet the
requirements as specified by NRC (1994). The DAAB diet was formulated based on the
recommendations of NRC (1994) such that the digestible AA requirements were 8‐10% lower than the
total AA requirements. A three day metabolic trial was conducted at the 3rd and 6th week of age. During
starter phase, no significant difference was observed in feed intake, live body weight, body weight gain
and feed conversion ratio between TAA and DAA based diets. The energy metabolizability (63.95% vs.
62.42%) and dry matter metabolizability (69.43% vs. 66.91%) were significantly (P<0.05) higher in
DAAB diet group as compared to TAAB diet group. No significant difference was observed in protein
digestibility between the treatment groups. During finisher phase, no significant difference was
observed in feed intake, live body weight, body weight gain and feed conversion ratio between TAA
and DAA based diets. The energy metabolizability (70.36% vs. 65.68%) was significantly (P<0.05) higher
in DAA based diet fed group when compared to TAA based diet fed group. No significant difference
was observed in dry matter metabolizability and protein digestibility between the two treatment
groups. The feed cost per kg live weight gain was 0.37 rupees less in DAA based diet fed group when
Poultry Production: Feed, Food and Environment Safety
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he effect of in‐ovo feeding of zinc sulphate+lysine and zinc sulphate supplementation on production
performance and hepatic mRNA expression of chicken growth hormone (cGH), IGF‐1, IGF‐2 and
myostatin genes were studied in post‐hatch broiler chickens. The fertile eggs of respective groups
received either no injection (control) or were injected with zinc sulphate and with or without lysine
(100% and 10%, respectively of NRC) on ED18 of incubation. The relative hepatic mRNA expression of
cGH, IGF‐1, IGF‐2 and myostatin gene were quantified through real time PCR at D0, D7 and D14 post‐
hatch. There was no significant difference in hatchability between control and treatment groups but
weight of chicks and egg to chick weight ratio improved in all the treatment groups compared to
control. Chicks in‐ovo fed with zinc sulphate + lysine showed higher (P<0.001) chick weight, body
weight gain and better FCR compared to their counterparts. Similarly, relative weights of digestive and
immune organs, and carcass yields were higher (P<0.001) in zinc sulphate + lysine in‐ovo fed chicks
compared to others at D7, D14 and D42 post‐hatch. The mRNA expression of cGH and IGF‐1 gene at
D0, D7 and D14 post‐hatch showed corresponding increase to that of weight gain in all treatments with
maximum expression in zinc sulphate + lysine in‐ovo fed chicks. However, no clear growth promoting
effect in IGF‐2 expression was observed but inverse relationship in myostatin gene expression with
respect to weight gain and cGH and IGF‐1 expression was observed at D0, D7 and D14 post‐hatch in all
the groups. Therefore, in‐ovo feeding of zinc sulphate with lysine was beneficial in improving growth
by regulating growth promoting genes in broiler chicken.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

compared to that of TAA based diet fed group. Though the difference in production cost was
numerically better, it was not significant statistically. The observations revealed that broiler diets
formulated based on available amino acid basis gives better returns as compared to that formulated on
total amino acid basis.
Key words: Coloured broiler, amino acid, energy metabolizability
PNF-074/O

Dietary formulation with corn and soybean meal on a total versus digestible amino
acid basis and its impact on the gut morphology and cut‐up yields of broilers
P. Vasan1, Narayan Dutta and A.B. Mandal2
Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal, 2Division of Avian Nutrition and Feed
Technology, Central Avian Research Institute, Izatnagar‐243 122
1

O

ne hundred numbers of day‐old multicoloured broiler chicks were distributed into 10 groups of 10
chicks each and allotted to 2 dietary treatments of 5 replicates each. The chicks were reared up to
six weeks age. The first (T1) dietary treatment group was fed with corn‐soybean meal diet formulated
based on total amino acids (TAA) and the second (T2) group of birds were fed with corn‐soybean meal
diet formulated based on digestible amino acids (DAA). The TAAB diet was formulated to meet the
requirements as specified by NRC (1994). The DAAB diet was formulated based on the
recommendations of NRC (1994) such that the digestible AA requirements were 8‐10% lower than the
total AA requirements. At the end of 4th and 6th wk of age, ten birds from each treatment group were
randomly selected for recording the cut‐up parts yield and gut morphology. During starter phase, no
significant difference was observed in the yields of back, drumstick, thighs, breast, neck, wings, de‐
blooded weight and de‐feathered weight between the two dietary treatments. Similarly, no significant
difference was observed in the length and weight of small intestine, duodenum, jejunum and caecum.
But, the weight of ileum (2.16 vs. 1.71 g/100 g live weight) was significantly (P<0.05) higher in TAA
based dietary treatment. During finisher phase, no significant difference was observed in the yields of
back, drumstick, thighs, breast, neck, wings, intestinal fat and abdominal fat pad. The de‐feathered
weight was significantly (P<0.05) higher in TAA based diet fed group. On the contrary, the de‐blooded
weight was markedly (P<0.05) higher in DAA based dietary treatment as compared to TAAB dietary
group. No significant difference was observed in the length and weights of duodenum, jejunum and
caecum between the two dietary treatments. The lengths of small intestine and ileum were significantly
(P<0.05) higher in TAA based diet fed group as compared to DAA based diet fed group. The present
observations revealed that neither TAA nor DAA based diets had any influence on the gut morphology
and cut‐up parts yield of multicoloured broilers.
Key words: Digestible amino acid, cut‐up yield, gut morphology, multicoloured broiler
PNF-075/O

Corn and soybean meal diet formulated on a total versus digestible amino acid
basis and its effect on immune organ development, immunocompetence and blood
biochemical profile of broilers
P. Vasan1, A.B. Mandal and R. Amutha2
Division of Avian Nutrition and Feed Technology, Central Avian Research Institute, Izatnagar‐243 122
1Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal; 2Department of Biotechnology,
Vivekananda College of Engineering for Women, Tiruchengodu

O

ne hundred numbers of day‐old multicoloured broiler chicks were distributed into 10 groups of 10
chicks each and allotted to 2 dietary treatments of 5 replicates each. The chicks were reared up to
six weeks age. The first (T1) dietary treatment group was fed with corn‐soybean meal diet formulated
based on total amino acids (TAA) and the second (T2) group of birds were fed with corn‐soybean meal
diet formulated based on digestible amino acids (DAA). The TAAB diet was formulated to meet the
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Key words: Coloured broiler, immune response, blood profile
PNF-076/O

Effect of dietary supplementation of processed karanj (Pongamia glabra vent) cake
on productive performance of commercial layer chicken
Krishna Daida, V. Ravinder Reddy, V. Chinni Preetham, D. Srinivasa Rao and M.V.L.N. Raju1
Poultry Experimental Station, ILFC, C.V.Sc., Rajendranagar, Hyderabad‐500 030
1

Directorate of Poultry Research (ICAR), Rajendranagar, Hyderabad‐500 030

A

n experiment was conducted to find out the feasibility of feeding detoxified karanj (Pongamia
glabra vent) cake to layer chicken. The solvent extracted karanj cake (SKC) was treated with 2%
NaOH, 1% NaOH, and 1% HCl and 4% Ca(OH)2 before supplementing in the diets. The processed and
unprocessed karanj cake was included in diet an isocaloric and isonitrogenous basis at graded (3 and 6%)
levels and fed to a total of 216 commercial layer chickens from 26 to 37 weeks of age. The results
revealed that the per cent hen day egg production did not differ (P>0.05) among the treatment groups.
Similarly, the feed consumption and egg mass were not influenced (P>0.05) by supplementing the
treated or un‐treated karanj cake. Therefore, it has been concluded that the karanj cake can safely be
supplemented in layer diet up to 6% as its incorporation in the diet did not reveal any adverse effect on
production parameters.
Key words: Dietary supplementation, processed cake, productive performance, layer chicken
PNF-077/O

Effect of varying levels of energy and protein on growth and feed efficiency in
improved Aseel crossbred
R.M. Rajpura, F.P. Savaliya, M.M. Trivedi and A.B. Patel
Anand Agricultural University, Anand‐388 110

A

study was conducted to investigate the effect of varying levels of energy and protein on the
performance of Aseel crossbred with colour broilers. The coloured crossbred broilers were
produced by using colour broiler as male line with F1 crosses of colour broiler with Aseel Peela (BAP),
Aseel Kala (BAK) through artificial insemination (AI). Six diets (T1‐T6) were formulated having two
levels of metabolizable energy i.e., 2700 and 2900 kcal/kg each with three levels of crude protein i.e., 20,
22 and 24%, were offered ad‐libitum feed from 0‐ 56 days of age. The dietary treatments had significant
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requirements as specified by NRC (1994). The DAAB diet was formulated based on the
recommendations of NRC (1994) such that the digestible AA requirements were 8‐10% lower than the
total AA requirements. At the end of 4th and 6th wk of age, ten birds from each treatment group were
randomly selected for immune organ harvest and blood sample collection. At 28th day of age, about
eight birds per treatment were challenged with 1.0 ml of SRBC suspension to study the primary
antibody response. During starter phase, no significant difference was observed in blood Hb
concentration and PCV between the two treatment groups. Similarly, no significant difference was
observed in biochemical parameters viz. glucose, cholesterol, protein and albumin and serum enzyme
profile viz. SGOT, SGPT and alkaline phosphatase activities between the two dietary treatments. No
significant difference was observed in the development of bursa, thymus and immune response. The
development of spleen was significantly (P<0.05) higher in DAA based dietary treatment. During
finisher phase, no significant difference was observed in Hb and PCV concentration, serum glucose,
cholesterol, protein, alkaline phosphatase, SGOT and SGPT levels between TAA and DAA based diets.
Serum albumin level was significantly (P<0.05) higher in DAA based diet as compared to TAAB diet.
No significant difference was observed in the development of bursa, thymus and spleen between TAA
and DAA based dietary treatments. The present observations revealed that neither TAA nor DAA
based diets had any influence on the immunocompetence, immune organ development and blood
profile of multicoloured broilers.
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(P<0.05) effect on feed consumption, body weight, weight gain, FCR, protein intake, protein efficiency
ratio, energy intake and energy efficiency ratio. Highest weight gain (g) at 56 days of age was observed
in Aseel Peela crossbred (1231.80±36.51) were fed diet containing 2900 kcal ME/kg with 20% protein
while in Aseel Kala crossbred (1142.88±19.64) were fed diet containing 2900 kcal ME/kg with 24%
protein. Best FCR was observed in Aseel Peela crossbred (2.35±0.03) and Aseel Kala crossbred
(2.40±0.03) were fed diet containing 2900 kcal ME/kg and 24% protein.
Key words: Energy, protein, crossbreds, feed consumption, body weight, weight gain, FCR
PNF-078/O

Nanocrystalline hydroxy apatite as a calcium supplement for broilers
Nanotechnology Division, Periyar Maniammai University, Thanjavur‐613 403
1

Department of Animal Nutrition, Veterinary College and Research Institute, Tirunelveli‐627 001

N

utritional factor is the control label parameter for poultry production and maintenance.
Maintenance of minerals and vitamins corresponding to the stage of the birds can provide better
production in performance. In that the calcium is a major mineral component in poultry, both excess
and deficiency of calcium will affect the growth performance and production. The natural bone mineral
phase is composed mainly of microscopic crystals of calcium phosphates, in which the hydroxyl apatite
Ca10 (PO4)6(OH)2, is most important. As the HAp is a physiologically known and bio‐degradable
calcium component, it might be used as a calcium supplement for poultry. At the same time the bio‐
availability of elemental calcium can be enhanced by the size reduction of hydroxy apatite and the
retention can be reduced. In this aspect, the nano‐crystalline hydroxyapatite (NHAp) has been
synthesized for poultry calcium supplement through wet chemical method by controlling the
parameters such as concentration of the precursors (0.5 M Ca (OH)2, 0.06M K2HPO4 and 0.3 M H3PO4,
thermal treatment (room temperature, 18°C and 4°C) solution adding rate (6, 1.5 and 1 ml/min), stirring
effect (vigorous and slow) etc. The morphology and crystalline structure of the prepared materials was
investigated by scanning electron microscopy (SEM) and X‐ray diffraction (XRD). The results revealed
that the hydroxyl apatite synthesized using lower temperature with thermal treatment has been
produced nano‐particle without aggregation. The crystallite size distribution at the range of 421‐589 nm
was estimated. Further, the continuation of the work will going to be evaluated the effect of nano‐
crystalline hydroxyapatite in poultry production especially in broilers. But in layers, the calcium
particle approximately around 1 mm will be retained in upper digestive track to release the Ca slowly
that is needed for shell formation particularly in dark period. So, this nano‐sized supplements might
not be produce better performance in layers. So, it’s going to be tested in broilers only.
Key words: Nano‐hydroxyapatite, calcium supplement, bio‐availability, broiler
PNF-079/P

Impact of natural choline supplementation on serum lipid profile in broilers
chicken
C. Kathirvelan, D. Chandrasekaran, P. Vasanthakumar, M.R. Purushothaman and S. Senthilkumar
Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal‐637 002

A

broiler trial was conducted for a period of 42 days to assess the efficacy of the natural herbal
choline on the performance of broilers. A total of 144 commercial broiler (Vencobb 400) day‐old
chicks were divided into three treatment groups namely T1, T2 and T3 each group with six replicates of
8 birds per replicate. T1 group birds are fed with feed devoid of any choline (control), T2 group birds
fed with synthetic choline (1 kg/ton of feed) and T3 group birds fed with natural biocholine (1 kg/ton of
feed). The feed intake, mortality, weekly weight gain and feed efficiency were recorded throughout the
experimental period. At the end of the trial, six birds were slaughtered from each treatment group to
study the dressing percentage, organ weights histopathological study of liver and intestine were
carried out. Blood was collected from six birds from each treatment and the total cholesterol
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Key words: Synthetic choline, natural choline, LDL, HDL, triglyceride
PNF-080/P

Response of feeding different sources and concentrations of zinc and copper on
bone morphometry and mineralization of tibia bone in broiler chickens
Shariq Iqbal, Chandra Deo, A.B. Mandal and Praveen K. Tyagi
Central Avian Research Institute, Izatnagar‐243 122

E

ight dietary treatments comprising two zinc (Zn) levels (40 and 80 mg/kg) each with two copper
(Cu) levels (8 and 16 mg/kg) and again each with two mineral sources (organic/ chelated and
inorganic) in the form of zinc propionate and copper propionate (organic/ chelated) and zinc sulphate
and copper sulphate (inorganic) through a 2 x 2 x 2 factorial experiments was tested in broiler chickens
from 0‐6 wks of age. At the end of feeding trial, 8 birds from each dietary treatment (two
birds/replicates) making a total of 64 birds were selected randomly and slaughter with standard
procedure. A total of 64 left tibia bone samples were collected to study bone morphometry and
mineralization traits. Significantly (P<0.01) higher tibia bone length was observed at 80 mg Zn/kg diet
than that recorded at 40 mg Zn/kg diet. The proximal width, mid shaft width and distal width did not
change statistically due to different dietary Zn levels. The various bone morphometry traits did not
alter significantly due to Cu levels, mineral sources and interaction of Zn, Cu and mineral sources.
Tibia bone weight, bone ash and bone calcium % differ significantly due to interaction of Zn x Cu x
mineral sources. Significantly higher bone Cu and Zn contents were observed at 80 mg Zn/kg diet than
that observed at 40 mg Zn/kg diet. The bone ash % was significantly (P<0.01) higher at low
concentration of Zn than that recorded at higher concentration of Zn. The bone weight, bone moisture
%, bone calcium, Cu and Zn content were significantly (P<0.01) higher at 16 mg Cu/kg than that
recorded at 8 mg Cu/kg diet. The bone ash % was significantly (P<0.01) higher at 8 mg Cu/kg diet than
that recorded at 16 mg Cu/kg diet. The bone phosphorus and Cu contents were significantly (P<0.05)
higher in organic source of mineral than that observed in inorganic source of mineral in the diet. Based
on the results it was concluded that A dietary combination of 40 mg Zn and 16 mg Cu/kg diet was
found sufficient to obtain optimum bone morphometry and mineralization in broiler chicken.
Key words: Zinc, copper, bone morphometry and mineralization, broiler chick
PNF-081/P

Response of feeding different sources and concentrations of zinc and copper on
utilization of minerals in broiler chickens
Shariq Iqbal, Chandra Deo, A.B. Mandal and Praveen K. Tyagi
Central Avian Research Institute, Izatnagar‐243 122

E

ight dietary treatments comprising two zinc (Zn) levels (40 and 80 mg/kg) each with two copper
(Cu) levels (8 and 16 mg/kg) and again each with two mineral sources (organic/ chelated and
inorganic) in the form of zinc propionate and copper propionate (organic/ chelated) and zinc sulphate
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triglycerides, HDL and LDL were analyzed in serum. The serum total cholesterol in T1, T2 and T3 was
126.39, 113.77 and 120.86 mg/dl, respectively and T3 significantly (P<0.05) lowered level compared to
T1. The HDL level (mg/dl) in T1, T2 and T3 was 54.15, 57.34 and 55.50 mg/dl, respectively and T3 found
to be comparable between T2 and T1. Other parameters studied such as levels of triglycerides, LDL
cholesterol, lipid content (%) of breast and thigh muscles did not differ significantly. The
histopathological studies revealed that the liver of birds fed diets without choline had mild fatty
infiltration and vascular changes in hepatocytes whereas in biocholine group any such changes were
not observed. Similarly, normal and healthy intestinal villi were found in all the treatment groups.
From the present study, it can be concluded that supplementation of Biocholine‐60 @ 1.0 kg/ton of
broiler diet resulted in comparable body weight gain and FCR with choline chloride supplemented
group.
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and copper sulphate (inorganic) through a 2 x 2 x 2 factorial experiments was tested in broiler chickens
from 0‐6 wks of age. During the feeding trial, last three days (40‐42 days) a metabolic trial were
conducted to study the minerals retention in broiler chickens. Results indicated that per cent retention
of calcium, phosphorus, copper and zinc were not change significantly due to zinc levels and
interaction of Zn levels x Cu levels x mineral sources. Per cent retention of copper was significantly
higher at 16 mg Cu/kg diet than that recorded at 8 mg Cu/kg diet. Per cent zinc retention was
significantly higher in organic form of mineral than that recorded in inorganic form of mineral. Based
on the results it was concluded that a dietary combination of 40 mg Zn and 16 mg Cu per/kg diet was
found sufficient to obtain optimum utilization of different minerals. However, better Zn and Cu
utilization were realized with organic sources than inorganic sources of minerals.

PNF-082/O

Effect of supplementary sources and concentrations of copper on growth, immune
response, carcass quality traits and serum cholesterol in broiler quails
Chandra Deo, A.B. Mandal, Praveen K. Tyagi, R.C. Kulkarni and Raj Narayan
Central Avian Research Institute, Izatnagar‐243 122

T

en dietary treatments comprising two copper sources (copper sulphate and copper methionine)
each with five copper levels (5, 10, 15, 100 and 150 mg/kg diet) in a factorial 2 x 5 manner was
tested on (n=280) day‐old broiler quails from 0‐5 wks of age to study the growth, immune response,
carcass quality traits and serum cholesterol in broiler quails. Results indicated that no significant
differences were observed on body weight gain, feed intake and feed conversion efficiency due to
interaction between copper levels and sources. Significantly higher body weight gain (P<0.01) and
better feed conversion ratio (P<0.05) were observed in copper methionine groups than those recorded
in copper sulphate groups. Significantly higher body weight gain (P<0.01) and better feed conversion
ratio were observed at 100 mg Cu/kg diet than other dietary copper levels. The carcass quality traits in
terms of pre‐slaughter live weight, blood loss, feather loss, dressing % and evisceration % did not differ
significantly due to interaction between copper levels and sources. However, per cent shrinkage loss
was differed significantly due to interaction between Cu levels and sources but there was no definite
trend. Various carcass traits were not differed significantly due to different copper sources. Per cent
feather loss was significantly (P<0.05) lower at 5 mg Cu/kg diet than other dietary copper levels. Per
cent heart weight and gizzard weight were significantly higher at 5 mg Cu/kg diet than those recorded
at higher levels of copper. The immune organs (bursa and spleen) were significantly (P<0.01) higher in
copper methionine supplemented diets than copper sulphate supplemented diets. Per cent weight of
bursa was significantly (P<0.05) lower at 5 mg Cu/kg diet than those recorded in other dietary copper
levels. Per cent spleen weight was significantly higher at 10 mg Cu/kg diet than 150 mg Cu/kg diet.
However, at 5, 15 and 100 mg Cu/kg diets per cent spleen weight was found intermediary. The immune
competence traits (PHAP and SRBC) were significantly higher at 100 and 150 mg Cu/kg diet than those
recorded at lower levels of dietary copper. The humoral (HA titre to SRBC) response was significantly
higher in copper methionine supplemented diet than that recorded in copper sulphate supplemented
diet. Serum cholesterol content was significantly lower at 100 and 150 mg Cu/kg diet than those
recorded at lower levels of copper. Based on the results it was concluded that feeding of copper
methionine chelate at the rate of 100 mg/kg diet was more effective in promoting growth, feed
conversion efficiency, immune‐competence traits, carcass traits and reduction of serum cholesterol in
broiler quails than inorganic supplements (copper sulphate).
Key words: Copper, growth, immunity, carcass trait, serum cholesterol, broiler chick
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PNF-083/P

Effect of feeding different dietary levels of zinc and vitamin A on haematological
and blood biochemical parameters of broiler chickens
Nasir Akbar Mir, Chandra Deo, A.B. Mandal, Praveen K. Tyagi, Azhar Rashid and S.K. Bhanja
Central Avian Research Institute, Izatnagar‐243 122

A

Key words: Broiler, zinc, vitamin A, haematological and blood biochemical parameter
PNF-084/P

Response of feeding different levels of dietary zinc and vitamin A on morphometry
and mineralization of tibia bone in broiler chickens
Nasir Akbar Mir, Chandra Deo, A.B. Mandal, Praveen K. Tyagi, Azhar Rashid and S.K. Bhanja
Central Avian Research Institute, Izatnagar‐243 122

A

total of 96 tibia bone (8 per treatment) collected at the end of 42 d feeding trial involving three
levels of zinc (Zn) 40, 60 and 80 mg/kg and each with four levels of vitamin A (1500, 3000, 6000
and 10,000 IU/kg diet) in a factorial manner (3 x 4) were used for the measurement of morphometry
and mineralization traits in broiler chickens. Results indicated that significantly (P<0.01) lower tibia
proximal width was observed at a dietary combinations of 60 mg Zn with 3000 IU/kg vitamin A
followed by 40 mg Zn with 10,000 IU/kg vitamin A and 60 mg Zn 1500 IU/kg vitamin A than those
observed in other dietary combinations. However, mid shaft width of tibia bone was significantly
higher at a dietary combination of 80 mg Zn with 10,000 IU/kg vitamin A than those observed in other
dietary combinations of Zn and vitamin A. The other parameters did not differ significantly due to
different dietary treatment. Significantly (P<0.05) higher bone ash % was observed in a dietary
combination of 60 mg Zn with 3000 IU/kg vitamin A followed by 80 mg Zn with 3000 IU/kg vitamin A
than those observed in other dietary combinations. The bone mineralization traits such as bone weight,
bone ash, bone calcium and bone Zn were differed significantly due to different dietary Zn levels. Bone
ash % was significantly (P<0.05) higher at 3000 IU/kg vitamin A than that recorded at 10,000 IU/kg
vitamin A. The bone calcium % was significantly (P<0.01) higher at 3000 IU/kg vitamin A than those
observed at other dietary levels of vitamin A. Based on the results it was concluded that a dietary
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n experiment was undertaken to evaluate the response of feeding different dietary levels of
vitamin A and zinc on haematological and blood biochemical parameters of broiler chickens. A six
weeks (0‐6 weeks of age) feeding trial was conducted as per 3 x 4 factorial design involving three Zn
levels (40, 60 and 80 mg/kg) each with four vitamin A levels (1500, 3000, 6000 and 10,000 IU/kg diet).
Each of such test diet was offered as mash ad lib to four replicated groups of 8 chicks each. At the end of
feeding trial, blood samples from 8 birds/treatment were collected randomly to study the
haematological and biochemical parameters. Results indicated that values of various haematological
parameters such as Hb, TEC, TLC, ESR, PCV and DLC (lymphocyte, monocyte, heterophil, eosinophil
and basophil) did not differ significantly due to either main effect or interaction between dietary Zn
and vitamin A levels. Significantly (P<0.05) higher serum ALP values were observed at dietary
combinations of 60 mg Zn with 6000 IU vitamin A/kg diet followed by 60 mg Zn with 10,000 IU vitamin
A/kg diet and 80 mg Zn with 1500 IU vitamin A/kg diet than those recorded in other dietary
combinations. Significantly (P<0.05) lower values of serum glucose contents were observed in a dietary
combination of 80 mg Zn with 3000 IU vitamin A/kg diet followed by 40 mg Zn and 6000 IU vitamin
A/kg diet than those recorded in other dietary combinations. Significantly (P<0.01) higher value of ALP
was observed at 60 mg Zn/kg diet than those recorded at 40 and 80 mg Zn/kg diet. Significantly
(P<0.01) lower serum phosphorus was observed at 40 mg Zn/kg diet than those observed at 60 and 80
mg Zn/kg diet. Other blood biochemical parameters did not differ significantly due to either main
effect or interaction between dietary Zn and vitamin A levels in the diets. Based on the results it was
concluded that a dietary combination of 40 mg Zn with 6000 IU vitamin A/kg diet was found sufficient
to obtain optimum haematological and blood biochemical parameters in broiler chickens.
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combination of 60 mg Zn/kg diet with 3000 IU/kg vitamin A was found adequate for optimum bone
morphometry and mineralization of tibia bone in broiler chickens.
Key words: Broiler, zinc, vitamin A, bone morphometry, mineralization
PNF-085/P

Response of dietary zinc and vitamin A levels on growth, immune response and
carcass yield of broiler chickens
Nasir Akbar Mir, Chandra Deo, A.B. Mandal, Praveen K. Tyagi, Azhar Rashid and Divya
Central Avian Research Institute, Izatnagar‐243 122

Key words: Broiler, dietary zinc, vitamin A, growth, carcass yield, immune parameter
PNF-086/O

Efficacy of fumaric and citric acids in preventing biosynthesis of aflatoxins in
poultry feed with variable moisture content
Ram Singh, A.B. Mandal and Avishek Biswas
Central Avian Research Institute, Izatnagar‐243 122

A

typical poultry feed was prepared using conventional feed ingredients free from aflatoxins. The
moisture content of the feed was adjusted at 11, 13, 15 and 17%. The feeds with each level of
moisture were then mixed with fumaric or citric acid each at various concentrations of 0.00, 0.05, 0.10,
0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45 and 0.50%. One hundred gram sample from each preparation was
taken in a 500 ml conical flask in duplicate, inoculated with fresh spores of aflatoxins producing mould
(Aspergillus parasiticus NRRL 2999), incubated at room temperature for a period of one month and then
analysed for the presence of aflatoxins (AFB1, AFB2, AFG1 and AFG2). The results showed that at 11%
moisture level, none of the four aflatoxins were recorded in any of the treatments. However, with the
increase in moisture content in feed from 11 to 17%, there was increase in production of the aflatoxins.
The concentrations of AFB1 were 40‐60 ppb and total AF 110‐170 ppb even at 13% moisture level after
one month storage of such feed. The biosynthesis of any of the aflatoxins was completely inhibited with
0.20% fumaric acid or 0.45% citric acid in feed containing 13% moisture. However, fumaric or citric acid
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A

n experiment was undertaken to evaluate the response of broiler chicken to varying dietary levels
of vitamin A and zinc on the growth, immune response and carcass yield. A six weeks (0‐6 weeks
of age) feeding trial was conducted as per 3 x 4 factorial design involving three Zn levels (40,60 and 80
mg/kg) each with four vitamin A levels (1500, 3000, 6000 and 10,000 IU/kg diet). Each of such test diet
was offered as mash ad lib to four replicated groups of 8 chicks each. Significantly (P<0.01) higher body
weight gain (BWG) was observed at 6000 IU/kg vitamin A than those observed at other dietary levels of
vitamin A during all growth phases. The feed intake (FI) during 0‐3 wk differed significantly (P<0.05)
being higher at 40 and 80 mg Zn/kg diet than that recorded at 60 mg Zn/kg diet. The FI during 4‐6 and
0‐6 wks remained statistically similar either main effect or due to interaction effect. Significantly
(P<0.01) lower and better FCR was observed at 6000 IU/kg vitamin A than those recorded at other
dietary levels of vitamin A during 4‐6 and 0‐6 wk of age. The humoral (HA titer to sheep red blood
cells‐ SRBC) was significantly (P<0.05) higher at 6000 and 3000 IU/kg vitamin A than those observed at
other dietary vitamin A levels in the diets. Significantly (P<0.05) higher thymus weights was noticed at
60 and 80 mg Zn/kg diet than 40 mg Zn/kg diet. The various carcass quality traits and organ weights
were not affected by different dietary treatments only per cent shrinkage loss was increased linearly as
increasing dietary Zn levels. The per cent shrinkage loss was significantly (P<0.05) higher at 3000 and
6000 IU/kg vitamin A than those recorded at other dietary vitamin A levels. The few cut‐up parts were
found significant difference due to different dietary Zn and vitamin A levels, but it could not give a
particular trends. Based on the results it was concluded that a dietary level of 40 mg Zn/kg and
supplemental vitamin A 6000 IU/kg diet was found adequate to obtain optimum growth performance
and carcass yield. However, better immune response was realized on dietary levels of Zn 60 mg/kg and
3000 IU/kg vitamin A.
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at 0.50% concentration, failed to completely inhibit the synthesis of any of the four fractions of
aflatoxins in feeds containing 15 and 17% moisture level, though with the increased concentrations of
acids, the biosynthesis of total as well as individual fractions of aflatoxins decreased. Moreover, the
production of AF at 13% moisture level can be completely inhibited by adding fumaric acid @ 0.20% or
citric acid @ 0.45%. However, at 15 and 17% moisture level in feed, more than 0.50% of fumaric acid or
citric acid is required for complete inhibition of biosynthesis of aflatoxins.
Key words: Aflatoxin, fumaric acid, citric acid, poultry feed
PNF-087/O

Ram Singh, A.B. Mandal and Avishek Biswas
Central Avian Research Institute, Izatnagar‐243 122

A

poultry feed was prepared using conventional feed ingredients which is free from aflatoxins. The
moisture content of the feed was adjusted at 11, 13, 15 and 17%, respectively. The feeds with each
level of moisture were then mixed with propionic, benzoic or tartaric acid each at various
concentrations of 0.00, 0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45 and 0.50%, respectively. One
hundred gram sample from each preparation was taken in a 500 ml conical flask in duplicate,
inoculated with fresh spores mould (Aspergillus parasiticus NRRL 2999) producing aflatoxins, incubated
at room temperature for a period of one month and then analysed for the presence of aflatoxins (AFB1,
AFB2, AFG1 and AFG2). The results showed that at 11% moisture level in feed, aflatoxin biosynthesis
did not occur in any of the treatments. However, with the increase in moisture content in feed from 11
to 17%, there was increase in production of the aflatoxins. Complete inhibition of aflatoxins synthesis at
13% moisture level was achieved at 0.25% propionic or 0.30% benzoic or 0.40% tartaric acid
concentration. The biosynthesis of any of the aflatoxins was completely inhibited at 0.50% propionic or
benzoic acid in feed containing 15% moisture. However, propionic or benzoic or tartaric citric acid at
0.50% level in feed, failed to completely inhibit the synthesis of any of the four fractions of aflatoxins in
feeds containing 17% moisture level, though with the increased concentrations of acids, the
biosynthesis of total as well as individual fractions of aflatoxins decreased. It is thus concluded that the
production of aflatoxin at 13% moisture level in poultry feed can be completely inhibited by adding
propionic acid @ 0.25% or benzoic acid @ 0.30% or tartaric acid @ 0.40%. At 15% moisture level in feed,
propionic and benzoic acid @ 0.5%, and tartaric acid more than 0.5% is required for complete inhibition
of aflatoxin synthesis. However, at 17% moisture level in feed, more than 0.50% of propionic acid or
benzoic acid or tartaric acid is required for complete inhibition of biosynthesis of aflatoxins. Propionic
acid was more efficaceous than benzoic or tartaric acid in inhibiting the synthesis of aflatoxins.
Key words: Aflatoxin, propionic acid, benzoic acid, tartaric acid, poultry feed, Aspergillus parasiticus
PNF-088/P

Effect of solid substrate fermentation of de‐oiled rice bran on nutrient availability
C.P. Munj, Pramod K. Tyagi, A.B. Mandal, Praveen K. Tyagi and A.K. Shrivastav
Central Avian Research Institute, Izatnagar‐243 122

A

metabolism trial was conducted involving two substitution levels (20 and 40%) of reference diet
with raw or fermented de‐oiled rice bran in cockerels following practical diet replacement
method. Each diet was replicated six times having one cockerel per replicate. Gross energy of all that
samples was determined by using Ballistic Bomb Calorimeter. In vitro pepsin‐pancreatin digestibility of
raw and processed bran samples and available carbohydrate contents (ACHO) was measured as per
standard methods. For the determination of available phosphorus, the total phosphorus and phytate
phosphorus content in the bran samples was analyzed following standard techniques. Fermentation of
DORB after soaking it with different proportion of water viz. 70:30, 60:40 or 50:50 numerically
improved its AMEn value by 5.04, 8.49 and 10.02%, respectively though. However, interaction effect for
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Efficacy of propionic, benzoic and tartaric acids in preventing biosynthesis of
aflatoxins in poultry feed
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Key words: Wheat bran, solid substrate fermentation, pepsin digestibility
PNF-089/O

Response of feeding of de‐oiled rice bran with or without enzyme supplementation
and fermented de‐oiled rice bran on growth performance in broiler chicken
C.P. Munj, Pramod K. Tyagi, A.B. Mandal, Praveen K. Tyagi and A.K. Shrivastav
Central Avian Research Institute, Izatnagar‐243 122

A

biological experiment was undertaken in a completely randomized design (CRD) with day‐old
broiler chicks (n=256) which was assigned to eight treatments (i.e., control + 7 test diets) in such a
way that each treatment has 4 replicates of 8 broiler chicks each accommodating 32 chicks per
treatments for six weeks (0‐6) of age. Eight experimental diets were prepared by incorporating DORB at
0, 5 and 7.5% levels (diets ‐ D1, D2, D3); enzyme supplemented WB at 0, 5 and 7.5% levels (D4, D5, D6)
and fermented DORB at 5 and 7.5% levels (D7 and D8), respectively. Body weight of individual broiler
chicks and group wise feed intake of chicks were recorded at both phases. The feed conversion ratio
was calculated on the basis of unit feed consumption per unit body weight gain. Fermentation of DORB
improved weight gain in broilers as compared to untreated DORB, which was comparable to control
diet containing corn‐soya diet. The enzyme supplementation to the DORB based diets did not find
beneficial in terms of body weight gain in broilers. The feed intake and feed conversion ratio were
significantly improved in birds fed FDORB in comparison to their counterparts fed unprocessed DORB.
Moreover, supplementation of enzymes to unprocessed DORB‐based diets or addition of enzymes with
5 and 7.5% of untreated DORB did not further improve the growth performance of broilers. Birds fed
FDORB @ 5 and 7.5% inclusion level had significantly (P<0.01) better protein and energy efficiencies as
compared to raw DORB with or without enzymes. Fermentation of DORB decrease the cost of feed per
kg gain or meat over raw DORB with or without enzymes fed groups, which was statistically
comparable to control group. However, enzyme addition was not beneficial in reducing the feed cost of
broiler production. It is inferred from the study that the feeding of diet containing 5% fermented de‐
oiled rice bran to broiler chicken showed beneficial results on growth performance and feed cost of
broiler production.
Key words: De‐oiled rice bran, fermentation, growth, feed cost, enzyme, broiler
PNF-090/O

Response of feeding of de‐oiled rice bran with or without enzyme supplementation
and fermented de‐oiled rice bran on immunocompetence and carcass traits in
broiler
C.P. Munj, Pramod K. Tyagi, Praveen K. Tyagi, A.B. Mandal and A.K. Shrivastav
Central Avian Research Institute, Izatnagar‐243 122

A

biological trial of six weeks duration was conducted by employing day‐old broiler chicks (n=256)
to evaluate the response of feeding of de‐oiled rice bran with or without enzyme supplementation
and fermented de‐oiled rice bran in isocaloric diets on immunocompetence and carcass traits in broiler
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AMEn (nitrogen corrected) values of respective diets did not differ (P>0.05) significantly due to
fermentation. Fermentation of the DORB increased (P<0.01) in vitro pepsin‐pancreatin digestibility of
FDORB (70:30), FDORB (60:40) and FDORB (50:50) by 7.54, 8.09 and 9.78% over the unprocessed DORB,
respectively. Fermentation of the DORB decreased (P<0.01) ACHO content in FDORB (70:30), FDORB
(60:40) and FDORB (50:50) by 19.37, 9.61 and 32.87% over the unprocessed DORB, respectively. The
available phosphorus (% total phosphorus) contents of FDORB (50:50), FDORB (60:40) and FWB (70:30)
were 45.88, 45.18 and 44.13%, respectively. FDORB when soaked with water at the ratio of 50:50 (w/v),
the ADF content reduced by 10.88%, over their raw counterparts. The study envisaged that
fermentation of de‐oiled rice bran improved their AMEn, in vitro pepsin‐pancreatin digestibility,
available phosphorus (% total phosphorus) and reduced anti‐nutritional factors such as phytates and
acid detergent fiber.
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Key words: De‐oiled rice bran, fermentation, immunocompetence, carcass trait, enzyme, broiler
PNF-091/O

To evaluate the nutritional feeding value of maize germ meal in broiler chicken
Pramod K. Tyagi, Praveen K. Tyagi and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

A

biological trial of six week duration was conducted to assess the feeding value of maize germ
meal on growth performances of broiler chickens. Ninety six straight run (CARIBRO Vishal)
broiler chicks were distributed at random to 12 groups of 8 chicks each. Three experimental diets were
prepared from a practical corn‐soya basal diet adequate in all nutrients consisting of a control, two
levels of maize germ meal (5 and 7.5%). All diets had been kept isocaloric and isonitrogenous in nature.
Four replicate groups of 8 broiler chicks each were assigned to each of the three experimental diets for
0‐3 wk (starter mash) and 3‐6 wk (finisher mash) growth phases with ad libitum feed and water.
Standard management practices for brooding were followed. Individual chick weight and group feed
intake were recorded at weekly intervals. The chemical composition of maize germ meal employed in
this study was analyzed to contain‐ 7.48% moisture, 14.52% crude protein, 44.00% ether extract, 3.92%
crude fibre, 1.33% total ash, 36.23% NFE, 0.07% calcium and 0.17% phosphorus on dry matter basis. The
results of the study indicated that the body weight gain, and feed intake did not differ statistically
(P>0.05) during starting (0‐3 wk), finishing (4‐6 wk) and overall (0‐6 wks) growth phases, however, feed
conversion ratio was significantly (P<0.001) better in groups having maize germ meal at 5 and 7.5% as
compared to control during finishing (4‐6 wk) and overall (0‐6 wks) growth phases. The protein and
energy efficiencies of experimental diets fed to broiler chicken also remained statistically similar during
starting (0‐3 wk), growth phases, whereas during finishing (4‐6 wk) and overall (0‐6 wks) growth
phases, it was significantly (P<0.001) better in control group as compared to the test groups.
Key words: Maize germ meal, broiler, growth, protein efficiency, energy efficiency
PNF092/O

Effect of feeding of maize germ meal on immune response and certain carcass traits
in broiler chicken
Pramod K. Tyagi, A.B. Mandal and Praveen K. Tyagi
Central Avian Research Institute, Izatnagar‐243 122

A

biological trial of six week duration was conducted to assess the feeding value of maize germ
meal on immune response, carcass traits and immune organs weights of broiler chickens. Ninety
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chicken. The chicks were randomly distributed into eight dietary treatments, each having 4 replicates of
8 birds each. The birds were fed on reference and 7 test diets in which DORB were incorporating at 0, 5
and 7.5% levels (diets‐ D1, D2, D3); enzyme supplemented DORB at 0, 5 and 7.5% levels (D4, D5, D6)
and fermented DORB at 5 and 7.5% levels (D7 and D8), respectively. The cell mediated immune
response (CMI) was measured by assaying response to phytohaemagglutinin (PHAP‐P). At the end of
6th week of feeding trial, two birds were picked up randomly from each replicate and scarified as per
standard procedures for evaluation of carcass characteristics. The birds fed diets containing FDORB
and raw DORB with or without enzymes showed improved (P<0.01) immune response measured in
terms of cell‐mediated immune response to phytohaemagglutinin‐P compared to their counterparts fed
raw or supplemented with enzymes. However, the immune response in terms of humoral response to
SRBC did not show any significant (P>0.05) change in the dietary treatments. Carcass traits, cut‐up
parts, vital organs and immune organs (% live weight) of broiler chickens revealed a non‐significant
influence remained statistically similar amongst various dietary treatments. The inclusion of raw
DORB, with or without feed enzyme and FDORB in broiler diets did not bring out any change in the
sensory quality attributes of meat. It is inferred from the study that the feeding of diet containing 5%
fermented de‐oiled rice bran to broiler chicken showed beneficial results on immune competence in
broiler chicken.
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Key words: Maize germ meal, broiler, carcass trait, immune response, immune organ
PNF-093/O

Utilization of roasted guar (Cyamopsis tetragonoloba) korma in the diet of broiler
chickens
Pramod K. Tyagi, A.B. Mandal and Praveen K. Tyagi
Central Avian Research Institute, Izatnagar‐243 122

R

oasted guar korma (Cyamopsis tetragonoloba), a byproduct of guar gum industry left after removal
of gum, contains high protein and low gum. A feeding trial of six weeks duration was conducted
to assess its feeding value in straight run (CARIBRO Vishal) broiler chick (n=128), distributed randomly
into 16 groups of 8 each. Four experimental diets (iso‐caloric and iso‐nitrogenous) were formulated
both for starting (0‐21 days) and finishing (21‐42 days of age) periods incorporating 0, 5, 7.5 and 10%
roasted guar korma replacing soybean meal. Each diet was offered to four replicated groups of eight
birds each ad libitum. The roasted guar korma contained 50.27% protein, 5.32% ether extract, 6.24%
crude fibre, 7.08% total ash, 1.28% acid insoluble ash, 31.09% NFE, 0.13% calcium and 0.30%
phosphorus on dry matter basis. The urease activity was 0.010 mgN/g/minute at 30°C and in vitro
pepsin‐pancreatin digestibility was 88.18%. The body weight gain, feed intake, feed conversion ratio,
protein and energy efficiencies and feed cost of gain did not differ statistically (P>0.05). It is evident
from the results that high‐protein roasted guar korma can safely and economically be added replacing
soybean meal of broiler diet.
Key words: Broiler chicken, guar korma, growth, feed cost
PNF-094/P

Optimization of fermentation conditions for better growth of Aspergillus niger on
wheat bran
C.P. Munj, Pramod K. Tyagi, Praveen K. Tyagi, A.B. Mandal and A.K. Shrivastav
Central Avian Research Institute, Izatnagar‐243 122

A

n in vitro trial were conducted to optimize the conditions for growth of A. niger on wheat bran
(WB). The WB were treated separately in laboratory scale by maintaining three different levels of
moisture at constant temperature (37°C) and duration (72 h) i.e., moisture level 1: WB and water to soak
at the ratio of 70 and 30 (w/v); moisture level 2: WB and water at the ratio 60 and 40 (w/v) and moisture
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six straight run (CARIBRO Vishal) broiler chicks were distributed at random to 12 groups of 8 chicks
each. Three experimental diets were prepared from a practical corn‐soya basal diet adequate in all
nutrients consisting of a control, two levels of maize germ meal (5 and 7.5%). For cellular immune
response, on 22nd day of experimental feeding, two birds from each replicate of all the treatments were
injected with PHA‐P mitogen (1 mg/ml PBS) intra‐dermally to monitor the in vivo cell mediated
immune response by measuring the foot pad index. For humoral immune response, on 29th day of
experiment, 0.2 ml of 10% (v/v) of SRBC (sheep red blood cell) suspension was injected intravenously
and about 2 ml blood was collected on 5th day of post injection from wing vein for antibody titre
detection. At the end of 6 week, 8 birds from each group were taken randomly for determining the
dressing yield, cut‐up parts and organ weights. The carcass traits (eviscerated yield, ready to cook yield
and abdominal fat as per cent of live weight), cut‐up parts (breast, drum stick, thigh, back, neck, as per
cent of eviscerated weight) and digestive and immune organs weights (heart, liver, gizzard, spleen,
bursa as per cent of live weight) also remained statistically similar (P>0.05) due to various dietary
treatments. The humoral immune response, as assessed by haemagglutination inhibition antibody titre
against SRBC increased significantly (P<0.05) with the supplementation of maize germ meal at 5 and
7.5% of level in the diets. Footpad index against PHA‐P mitogen as an index of in vivo cell mediated
immunity also increased significantly (P<0.05) with the supplementation of maize germ meal at both
levels 5 and 7.5%.

Izatn
aga
r

3 November, 2013

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Key words: Fermentation, wheat bran, Aspergillus niger
PNF-095/P

Optimization of fermentation conditions for better growth of Aspergillus niger on
de‐oiled rice bran
C.P. Munj, Pramod K. Tyagi, Praveen K. Tyagi, A.B. Mandal and A.K. Shrivastav
Central Avian Research Institute, Izatnagar‐243 122

A

n in‐vitro trial was conducted to optimize the fermentation conditions using Aspergillus niger on
de‐oiled rice bran (DORB) by varying the substrate with three different ratios of DORB and water
i.e., 70:30, 60:40, and 50:50 each for a constant incubation period of 72 h, at constant temperature 37°C.
The lyophilized culture of Aspergillus niger was reconstituted and subculture was made by agar plating
technique using potato dextrose agar. Spore suspension was inoculated at the rate of one lac spore per
kg of substrate. Thus, three different conditions were evaluated in triplicate for growth of Aspergillus
niger and its effect on various chemical constituents of de‐oiled rice bran (DORB) to get best suitable
combination for solid substrate fermentation of DORB. As moisture level in the substrate (DORB)
increased, the DM loss decreased gradually. Amongst all fermented groups, lowest DM loss (21.13%)
was noted in FDORB soaked with water at the ratio of 50:50 (w/v), whereas, the highest DM loss
(25.41%) was observed in FDORB soaked with water at the ratio of 70:30 (w/v). Fungal fermentation of
DORB increased CP from 14.56 to 18.56%, EE from 1.13 to 1.36%, Ca from 0.30 to 0.47% and GE from
3881 to 3986 kcal/kg whereas, decreased the CF from 12.85 to 7.38%, thus enhancing the nutritional
worth of DORB. Optimum conditions for better growth of Aspergillus niger and economic fermentation
on DORB was found to be DORB and water ratio of 50:50 (w/v) for incubation period of 72 h at 37°C.
Key words: Fermentation, de‐oiled rice bran, Aspergillus niger
PNF-096/O

Performance of broiler chicken fed customized electrolyte mixture through feed or
water during summer season to alleviate heat stress
P. Vasanthakumar, D. Chandrasekaran, M.R. Purushothaman, P. Sasikumar, B. Pangayarselvi, C.
Kathirvelan and S. Senthilkumar
Department of Animal Nutrition, Veterinary College and Research Institute, Namakkal‐637 002

A

study was conducted in broiler chicken (150 birds) for a period of six weeks to find out the
efficacy of customized electrolyte mixture (CEM) consisting of potassium chloride, sodium citrate,
sodium hydrogen phosphate, di‐sodium hydrogen phosphate and sodium bi‐carbonate in order to
alleviate heat stress during summer season. A total of 150 number of day‐old broiler chicks were
distributed into five treatment groups having 3 replicates in each group with 10 birds per replicate. The
treatment groups included T1 (control) fed standard broiler diet, T2 group fed CEM through feed @ one
kilogram per ton, T3 group in which CEM was mixed in drinking water @ one gram per liter of water),
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level 3: WB and water at the ratio 50 and 50 (w/v). WB were soaked in tap water, mixed thoroughly and
autoclaved at 15 psi for 15 min. Then, it was spread uniformly in a tray of 1.5 to 2.0 cm thick layer.
Spore suspension was inoculated at the rate of one lac spore per kg of autoclaved WB. The polythene
sheet (300 gauge) was spread over the tray after inoculation and spraying of spore suspension.
Chemical analysis showed that the DM loss was increased gradually with the increase in moisture level
in WB substrate. Amongst all the fermented groups, lowest DM loss (16.98%) was noted in water
soaked WB at the ratio of 70:30 (w/v) and highest DM loss of 20.48% was found in water soaked WB at
the ratio of 50:50 (w/v). Fungal fermentation of WB increased CP from 14.89 to 19.78%, EE from 2.36 to
2.96%, total phosphorus from 1.22 to 1.45%; and GE from 4504 to 4659 kcal/kg whereas, decreased the
CF from 13.04 to 10.10%, thus enhancing the nutritional worth of WB. Optimum conditions for better
growth of Aspergillus niger and economic fermentation on WB was found to be WB and water ratio of
70:30 (w/v), for incubation period of 72 h at 37°C.
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PNF-097/P

Effects of vitamin C supplementation on performance and blood biochemical
parameters in broiler chicken at cold arid high altitude
P. Kumar, A. Biswas1, Vijay K. Bharti, V.R. Ballewar, M. Ahmad and R.B. Shrivastava
Division of Animal Science, Defence Institute of High Altitude Research (DIHAR), DRDO, C/o 56 APO, Leh‐Ladakh
1

Central Avian Research Institute, Izatnagar‐243 122

T

he present study was investigated to know the effect of vitamin C (L‐ascorbic acid)
supplementation on production performance and blood biochemical parameters in broiler chicken
at cold arid high altitude region of Leh‐Ladakh, India. For this one hundred twenty day‐old broiler
chicks (RIR cross) were randomly divided into 12 groups of 10 chicks each (4 dietary treatments x 3
replicates) and were placed in a solar poultry house with mesh floor under uniform husbandry
conditions. The basal diet (T1) contained crude protein (CP) 210 g/kg, 3200 kcal/kg ME, 30 g/kg total
calcium and 0.5 g/kg total phosphorus. Three experimental diets T2, T3 and T4 were formulated to
contain an additional 100 mg, 200 mg and 400 mg of vitamin C/kg feed, respectively. During the
experiment, feed and water were provided for ad libitum consumption. Result indicated significant
(P<0.05) increase in body weight and better feed conversion ratio in vitamin C treated chicks. Among
the different dose of vit. C, @ 200 mg/kg feed has shown better performance. Serum concentrations of
total cholesterol, ALP, glucose, and total protein decreased significantly (P<0.05) in chicks received
dietary vitamin C supplementation as compared to control chicks. On the contrary albumin and uric
acid concentrations significantly (P<0.05) increased, whereas the serum concentrations of creatinine,
triglyceride, and GPT (ALT) showed no significant alterations in all the vit. C treated chicks. These
findings indicated beneficial effect of vit. C on body weight gain, feed conversion ratio, blood
biochemical. Further, no relation dose‐effect was obtained, 200 mg vitamin C/kg diet would be enough
to prevent the adverse effects of high altitude cold stress and for better production at high altitude.
Key words: Blood biochemical, broiler chicken, growth rate, high altitude, vitamin C
PNF-098/P

Bacteriocins‐ The novel growth promoter in poultry
A. Srinath, D.N. Sudha, G. Bharath, A.S. Ramchandar, A. Sundaresan and S. Ezhilvalavan
College of Food and Dairy Technology, TANUVAS, Koduvalli, Alamathi Post, Chennai‐52

B

acteriocins are proteinaceous compounds lethal to bacteria other than the producing strain. Their
mode of action is that bacteriocins may induce pore formation according to a wedge‐like model,
and they may function by creating barrelstave‐like pores or a carpet mechanism where by peptides
orient parallel to the membrane surface and interfere with membrane structure. The consumer
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T4 group in which CEM was used both in feed and drinking water and T5 group in which commercial
electrolyte mix was offered through water. The body weight gain, feed intake, feed conversion
efficiency and livability of birds did not differ significantly between treatment groups during different
(pre‐starter, starter and finisher) phases of growth. Slaughter studies (@ 6 birds per treatment group)
conducted at the end of the experiment revealed that hot carcass weight, heart weight, intestinal length
did not vary among the groups. However, liver weight was low in T3 group whereas highest in T2
group. Serum glucose, total protein, SGOT, alkaline phosphatase, corticosterone levels as well as
immune status of birds did not differ significantly. Serum sodium (177.06±10.49mEq./L) level was low
and serum potassium level (6.94±1.0) was high in T2 group when compared to the control group at 42
days of age. The feed cost to produce one kg live weight was low in all supplemented groups (Rs.
63.03‐65.93) when compared to the control group (Rs. 67.28). Based on the production performance,
health status and cost of production, it can be concluded that supplementation of customized
electrolyte mixture either in feed (@ one kg per ton) or drinking water (@ one gram per litre) or through
both improved the performance of birds and reduced the feed cost per unit weight gain.
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PNF-099/P

Cytokines‐ The novel growth promoter in poultry
D.N. Sudha, A. Srinath, P. Loganandhi, G. Christy, S. Ezhilvalavan and A. Sundaresan
College of Food and Dairy Technology, TANUVAS, Koduvalli, Alamathi Post, Chennai‐52

T

he consumer preference for the antibiotic‐residue free poultry meat and meat products, cytokines
as natural mediators and regulators for immune response has intensified the search for
environment friendly alternatives to conventional chemical‐based therapeutics. Cytokines are proteins
produced by the white blood cells that act as chemical messengers between the cells. They can
stimulate or inhibit the activity of various immune cells. Growth is influenced by interactions between
the immune system and other systems within the body such as neurological and endocrine systems and
that cytokines may play an important role in the growth of poultry. Day‐old broiler chicks which were
injected with cytokines, have proved to have increased body weight and oral administration of
cytokines to day‐old chicks via drinking water offered protection from challenge with LaSota newcastle
disease virus (NDV). The major limitation for the use of cytokines in poultry is the cost of production
and the mode of delivery. Cytokines persist in vivo utilization for a short period of time due to rapid
utilization and/or degradation. Therefore, researches should be focussed on using cytokines as a
commercial growth promoter in poultry by the use of current technologies to produce residue‐free
poultry and poultry products.
Key words: Cytokine, immune response, growth promoter, NDV virus, cost, production
PNF-100/P

Egg antibodies‐ The novel growth promoter in poultry
A. Srinath, D.N. Sudha, J. Murugan, D.S. Arun, A. Sundaresan and S. Ezhilvalavan
College of Food and Dairy Technology, TANUVAS, Koduvalli, Alamathi Post, Chennai‐52

E

gg antibodies are valued egg proteins which are used recently to improve the immunological
performance in poultry. Early 1980s laboratory identified that chicken eggs present an ideal
alternative antibody source to mammals, as the IgY in the chicken’s blood is transported to the egg and
accumulates in the egg yolk in large quantities. The existence of an IgG like molecule in avian eggs,
referred to as IgY, has been well documented in recent studies and extensive research. The yolks of
eggs laid by immunized chicken have been recognized as an excellent source of polyclonal antibodies
for over a decade. This simple non‐invasive approach presents an appealing alternative to conventional
polyclonal antibody production methods. IgY is a promising candidate, both as an alternative to
antibiotics and as a useful tool in research and diagnostics. A tremendous number of hens are being
systematically immunized with several antigens (vaccination) to protect the hens from infectious
diseases and managed to lay eggs as scheduled for commercial production. Hen eggs are now
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preference for minimally processed and antibiotic residue free food products, bacteriocins being
natural serves as a best option to use as a bio‐preservative in poultry meat and meat products. The
meat spoilage organisms such as Listeria, Campylobacter, Clostridium and Salmonella etc., can significantly
be eliminated by bacteriocins such as Nisin, Pediocin, Enterocin E‐760 etc., by applying them in food
products. Bacteriocins are capable of surviving in vitro utilization in the chicken intestinal tract and
some authors have also demonstrated that bacteriocins reduces campylobacter colonization in turkey
poults. The major limitations for the use of bacteriocins are their relatively narrow activity spectra and
moderate anti‐bacterial effects against gram‐negative bacteria. These limitations can be well managed
when the bacteriocins are used in combination with hurdle technology. Of various bacteriocins
produced and characterized, only few bacteriocins such as Nisin have found commercial importance.
In India, numerous researches are being carried out to evaluate the effectiveness of the bacteriocins in
poultry products. However, regulatory issues and high cost of production are the factors that might
prevent application of these agents in the near future.
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considered to be a potential source of large scale production of antibody (IgY). The U.S. Department of
Agriculture (USDA) recommended that hyperimmune egg yolk antibodies can be used to help control
intestinal diseases in poultry. Birds affected by coccidiosis are unable to absorb nutrients and gain
weight. This disease costs the poultry industry more than $ 600 million in the United States and about $
3 billion worldwide each year. Hen‐egg antibodies (HEA) is used to reduce intestinal colonization
by Clostridium perfringens in broiler chickens, to detect Salmonella enteritidis infection in layer chickens
and it acts as an alternative to mammalian antibodies. The limitation is cost‐effectiveness. A lot of
benefits of IgY technology and its universal application in both research and medicine will play an
increasing role in research, diagnostics and immunotherapy in the future.
Key words: IgY, passive immunization, anti‐CCK egg yolk antibodies, chicken performance

Performance of egg laying birds at different dietary regime and management
practices at high altitude
S.K. Bhanja, B. Sahoo1, S. Majumdar, A.K. Sharma1, Praveen K. Tyagi, A.B. Mandal and Pragya
Bhadauria
Central Avian Research Institute, Izatnagar‐243 122
1

Indian Veterinary Research Institute, Mukteswar

D

ue to global warming climatic conditions have become very much erratic, putting lots of pressure
on poultry production system in plains. Poultry production at high altitude provides an
opportunity to minimize the environmental variables for cost effective production. An effort was made
to standardize the poultry rearing practices of egg type birds at high altitude of Kumaon hills (>2000
msl). About 270 brown egg layer birds (CARI Sonali) were distributed in cage and floor system of
management and provided iso‐nitrogenous (16% CP) diet each at three different level of energy (ME:
2700, 2600 and 2500 kcal/kg) during summer (May‐July), autumn (August‐Oct.) and winter months
(Nov.‐Jan.) at high altitude (>200 msl). The first egg was recorded at an age of 116 day (16 wks and 4
days). When reared in cages, hen day egg production was significantly higher (P<0.01) in birds fed diet
having low energy (2500 kcal/kg ME) compared to high energy diet (2700 kcal ME). However, during
summer the birds reared on floor recorded high hen‐day egg production (P<0.01) in high energy diet
(2700 kcal ME), but no difference was observed during autumn or winter months. The production level
was higher in caged birds compared to those reared on floor. There was no much difference in the
mortality pattern of the birds reared in cages but those reared in floor and provided low energy diet
had higher mortality during winter months. Most of mortality in summer months was attributed to
uterine prolapse. The egg laid by the cage birds did not differ in the external or internal quality at
different energy levels, but floor birds fed low energy diet had higher proportion of albumen than yolk.
In sensory evaluation, general acceptability of the floor egg was better than the cage eggs. It is
recommended that the egg type birds must be reared on cages and provided 2500 kcal energy diet in
winter and 2700 kcal energy diet in summer to maximize production at high altitude.
Key words: Egg type bird, dietary energy, production performance, egg quality, high altitude
PNF-102/P

Bioavailability study of chelated manganese in broiler chicken
P.N. Chatterjee, P. Biswas, M. Pakhira and Aruna Pal
Department of Animal Nutrition, West Bengal University of Animal & Fishery Sciences, Belgachia, Kolkata‐700 037

S

upplementation of chelated minerals reported to have increased bio‐availability by altering the
mode of absorption and reducing unwanted mineral interactions at the site of absorption. In the
present study, 150 day‐old (BV‐400) broiler chicks were randomly distributed in five experimental
groups in such a way that each having two replicates. The birds belonged to T1, T2 and T3 groups were
supplemented with organic‐Mn @ 80, 60 and 40 ppm, respectively whereas in control birds (C) 80 ppm
Mn was supplemented as inorganic source. A negative control group (C1) was kept in the present
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Effect of toasting time and temperature on nutritional value of guar meal
E. Tirupathi Reddy, S.V. Rama Rao1 and A. Rajashekher Reddy
College of Veterinary Science, Rajendranagar, Hyderabad‐500 030
1

Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

A

n in vitro analysis was carried out to determine the nutritive value/chemical composition of raw
guar meal (RGM) and variously toasted guar meal varieties. Raw guar meal was toasted at 3
temperatures (110°C, 120°C, 130°C) and 3 time durations (10, 20 and 30 min.) to investigate the effect of
toasting on nutritional value (metabolizable energy) and nutrient composition (proximate principles‐
by Weende analysis, calcium‐ by Talapatra method and phosphorus‐ by colourimetry) of guar meal.
The metabolizable energy value of raw and toasted guar meal was determined by practical diets
method using 37 weeks old WL‐ cockerel. Utilization of ME was not affected (P>0.01) with heat
treatment. Chemical analysis revealed that there was no significant difference in crude protein % (on
DMB) among raw and variously toasted guar meals which were ranged from 47.27 (RGM) to 49.11
(130°C‐ 30 min). Similarly, crude fiber [(10.19 (130°C‐ 30 min)‐ 12.16 (RGM)]; total ash (4.71‐4.90);
calcium [0.41 (RGM)‐ 0.52% (130°C‐ 30 min)] and phosphorus [0.56 (RGM)‐ 0.62% (110°C‐ 30 min)]
contents were also not affected (P<0.05). However, ether extract content [7.82 (130‐20)‐ 3.61 (RGM)]
found to be increased (P<0.01) and nitrogen free extract [30.02 (RGM)‐ 19.03 (130‐10)] percentage was
decreased (P<0.01) with increased toasting temperature and time duration. From this investigation it
was concluded that toasting of raw guar meal even up to maximum temperature of 130°C for varied
time durations (up to 30 min) does not effected the nutrient composition of toasted guar meal.
Key words: Guar meal, toasting, nutritional composition, broiler
PNF-104/O

Amelioration of aflatoxicosis by methionine supplementation in broiler chickens:
Effect on blood bio‐chemicals, haematology and immunity
Mamta Sharma, Ram Singh and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

A

n experiment was conducted to evaluate the efficacy of methionine in combating experimental
aflatoxicosis in broiler chickens. Two hundred and forty, day‐old broiler chicks were divided into
six treatment groups containing five replicates of 8 birds each (T1‐control; T2‐ T1+250 ppb AFB1; T3‐
T1+0.05% Met; T4‐ T1+0.1% Met; T5‐ T2+0.05% Met; T6‐T2+0.1% Met) and the experiment was conducted
for 42 days. Addition of aflatoxin in the diet decreased the serum protein, cholesterol, uric acid and
haemoglobin levels and increased the serum glutamic pyruvic transaminase (SGPT) and serum
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study having without supplementation. All birds were offered maize‐soybean based starter diet (up to
21d) and finisher diet (up to 38 d) to meet the requirement as per BV‐400 specification. After 38 days,
lowest FCR was found in T1 but T2, T3 and C did not differ (P≤0.05). Body weight gain was lowest
(P≤0.05) in C1 whereas feed intake was (P≤0.05) higher in C and C1 as compared to others. Bio‐
availability study revealed lowest (P≤0.05) plasma and bone Mn content in C1 and highest in T1. But
control and T2 did not differ (P≤0.05) in plasma Mn. Faecal Mn content was significantly higher in
control group (C) compared to T1, T2 and T3. Muscle mineral profile revealed significantly higher Mn
content of muscle in T1 but Cu, Zn and Fe content of muscle did not differ (P≤0.05) among treatments.
At the end of the experiment, a metabolic trial was conducted with randomly selected 10 birds from
each group having 2 replicates. Relative absorption of manganese ranged between 22.75‐27.00% in
organic‐Mn supplemented groups against 8.69 to 10.75% in inorganic Mn supplementation. The present
investigation established that organic Mn is at least 3 times more bio‐available than inorganic Mn when
feed to broiler birds. Organic Mn may be included at much lower levels in the diet than the current
recommendation for inorganic Mn without any negative impact on broiler performances.

Izatn
aga
r

3 November, 2013

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

glutamic oxaloacetic transaminase (SGOT) activities and H/L ratio. Supplementation of 0.1% Met to the
AF contaminated diet ameliorated the ill effects of aflatoxin on blood biochemical and haematological
parameters. Dietary addition of aflatoxin at 250 ppb level decreased the HA titre value against sheep
red blood cells (SRBCs) and cell mediated immunity response to PHA‐P compared to control group.
Supplementation of methionine (0.1%) ameliorated the adverse effect of aflatoxin on CMI response as
well as humoral immunity registering their values equal to that of control. It was concluded that 250
ppb aflatoxin in broiler diet impaired the blood biochemistry, haematology and immunity of birds.
Supplementation of 0.1% methionine to the aflatoxin contaminated diet had ameliorative effect on
investigated parameters of the birds.
Key words: Aflatoxin, broiler, methionine, immunity

Amelioration of aflatoxicosis by methionine supplementation in broiler chickens:
Effect on organ weights and histopathology of liver and intestine
Mamta Sharma, Ram Singh and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

A

n experiment was conducted to evaluate the efficacy of methionine in combating aflatoxicosis in
broiler chickens. Two hundred and forty, day‐old broiler chicks were divided into six treatment
groups containing five replicates of 8 birds each (T1‐control; T2‐T1+250 ppb AFB1; T3‐ T1+0.05% Met; T4‐
T1+0.1% Met; T5‐T2+0.05% Met; T6‐T2+0.1% Met) and the experiment was conducted for 42 days. AF
increased the relative weights of liver and spleen while decreased in weight of bursa of fabricius.
Supplementation of 0.1% Met to the AF contaminated diet ameliorated the ill effects of aflatoxin on
relative organ weight. Histopathological study showed degenerative change in hepatic cells,
proliferation of bile ducts along with periportal infiltration of MNCs in liver and degenerative changes
and focal area of necrosis along with infiltration of inflammatory cells in intestine in T2 group.
Supplementation of methionine reduced the incidence and severity of the hepatic and intestinal
histopathology changes associated with aflatoxicosis and improved the villi length/crypt depth ratio. It
was concluded that addition of 0.6% Met and 0.48% Met in starting and finishing diets ameliorated the
adverse effects of aflatoxin in broiler chickens.
Key words: Aflatoxin, broiler, methionine, histopathology
PNF-106/P

Effect of supplementing graded concentration of organic zinc (zinc glycinate) on
haematological and biochemical constituents in broilers
K. Sridhar, D. Nagalakshmi, D. Srinivasa Rao and S.V. Rama Rao1
Department of Animal Nutrition, College of Veterinary Science, Sri Venkateswara Veterinary University, Hyderabad‐500 030
1

Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

A

n experiment was conducted on 120 day‐old commercial broiler chicks to determine the effect of
supplementing organic zinc (zinc glycinate, Zn‐gly) at reduced levels on haematological and
biochemical constituents. The chicks were randomly distributed to four dietary groups with six
replicate each and raised in battery brooders under uniform management and environmental
conditions. A corn‐soybean meal basal diet (BD) was prepared for starter and finisher chicks to meet
the nutritional requirements, as per NRC (1994) except Zn. Experimental diets were viz. BD with 40
ppm Zn (NRC 1994 recommendation) supplementation from ZnSO4 (inorganic) and BD with 30, 20 and
10 ppm Zn supplemented from zinc glycinate (Zn‐gly; organic) and allotted to respective birds ad
libitum from 1 to 42 d of age. Haematological and serum biochemical examination (35 d) revealed that
haematological constituents (WBC, RBC, Hb concentration, PCV, MCV and lymphocyte concentration),
serum total protein, albumin and glucose concentrations did not vary with Zn concentration (10‐40
ppm) and source (ZnSO4 or Zn‐gly). While, serum cholesterol and albumin:globulin ratio decreased
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(P<0.05) in groups fed 30 ppm organic Zn compared to other groups. Whereas, highest (P<0.05) serum
globulin concentration and alkaline phosphatase (ALP) activity was observed at 30 ppm level Zn
supplementation as Zn‐gly compared to other groups. Higher ALP activity and globulin concentration
in serum of birds fed 30 ppm Zn from Zn‐gly indicated higher bio‐availability of Zn and
immunocompetence compared to 40 ppm Zn supplemented from inorganic source. Reducing the
dietary Zn supplementation by 50% (20 ppm) from organic Zn had no significant affect the serum ALP
activity and globulin concentration.
Key words: Organic zinc (zinc glycinate), haematological, biochemical constituent, broiler
PNF-107/O

A. Goel, S.K. Bhanja, A.B. Mandal, S. Majumdar, M. Mehra and V. Pande1
Central Avian Research Institute, Izatnagar‐243 122
1

Department of Biotechnology, Kumaon University, Bhimtal Campus, Bhimtal

D

ecrease in marketable age of broilers has made embryonic life the most critical time of the bird’s
life span and supplementing nutrients into the developing embryo can be a good idea for
improving the embryonic and post‐hatch status of birds. Present study investigated the role of in ovo
supplemented vitamins and trace elements on post‐hatch performance and expression of growth and
immune related genes in broiler chickens. On 14th day of incubation three different nutrient
combinations for growth (Zn, I, Fe, vitamin A, B1, C, E), immunity (Zn, I, Fe Se, vit A, B2, B6, C, E) or
for both growth and immunity (GI) were injected into the yolk sac/amnion of the embryos. After
hatching, chicks were reared in electrically heated battery brooders, kept in a well ventilated and
lighted room and provided standard nutrition and management. On the day of hatch (DOH) and 14th
day post‐hatch (PH) growth performance, immune organs weight and expression of growth (in liver)
and immune (in spleen) related genes were studied. While on 21st day PH humoral immune response to
SRBC was studied. Chicks receiving growth (G) or GI nutrients had consistently higher body weight till
35th day PH and on 42nd day 52 g higher body weight (5% higher than control) was recorded in G group
chicks. At DOH the expression of IGF‐1 gene was significantly higher in group G and GI treatment
while higher expression of somatotropin gene was recorded in I and GI treatments which continued in
GI group till 14th day PH. Increase in the spleen weight was observed in I treatment at DOH, but no
difference was seen in thymus and bursa weight. Higher expression of IL‐6 gene at DOH and 14th day
PH was recorded in I treatment, but expression of IL‐2 gene increased in both I and GI treatment at
DOH and only in I treatment at 14th day PH. No variation was observed in the expression of TLR‐4
gene at DOH but decreased at day 14th PH. It is concluded that in ovo administration of vitamins and
trace elements can improve growth and immunity in broiler chickens.
Key words: In ovo supplementation, vitamins, trace elements, gene expression, broiler chicken
PNF-108/P

Role of chelated minerals on carcass characteristics in White Leghorn layers
R. Amutha, S.C. Edwin, P. Shamsudeen, R. Mathivanan and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

he biological experiment was carried out in White Leghorn layers from 41 to 72 weeks of age to
study the influence of chelated (organic) minerals in layer chicken diets on the production
performance and carcass characteristics. The basal layer diet (T1) was formulated as per the standards
prescribed in Bureau of Indian Standards except for the copper, manganese and zinc levels. T2 and T3
diets were prepared by incorporating inorganic and organic Cu, Mn and Zn along with basal diets,
respectively to meet out the BIS recommendations for Cu, Mn and Zn. T4, T5 and T6 diets contained 50,
100 and 150 per cent more levels of Cu, Mn and Zn, respectively by adding inorganic minerals.
Similarly, T7, T8 and T9 diets were prepared with organic minerals as that of T4, T5 and T6. Organic
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In ovo vitamin and trace element supplementation for nurturing late term embryo
and post‐hatch broiler chickens
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minerals viz. copper proteinate, manganese proteinate and zinc proteinate were used as organic
mineral of Cu, Mn and Zn, respectively. At the end of the experiment, two birds from each replicate
and a total of six birds per treatment were picked up randomly and subjected to humane method of
slaughter. The carcass characteristics viz. eviscerated, ready‐to‐cook and giblets yield expressed as
percentage of live weight and the weight of heart, liver and gizzard of layers at 72nd week of age did not
differ significantly between the treatment groups. Hence, it may be concluded that the chelated
(organic) mineral supplementation in layer chicken diets did not influence any significant difference in
carcass characteristics.
Key words: Chelated mineral, carcass characteristic, White Leghorn layer

Dietary chelated minerals on tibial bone weight and tibial bone ash in layers
R. Amutha, S.C. Edwin, P. Shamsudeen, D. Kannan and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

he biological experiment was carried out in White Leghorn layers from 41 to 72 weeks of age to
study the influence of chelated (organic) minerals in layer chicken diets on the production
performance and carcass characteristics. The basal layer diet (T1) was formulated as per the standards
prescribed in Bureau of Indian Standards except for the copper, manganese and zinc levels. T2 and T3
diets were prepared by incorporating inorganic and organic Cu, Mn and Zn along with basal diets,
respectively to meet out the BIS recommendations for Cu, Mn and Zn. T4, T5 and T6 diets contained
50,100 and 150 per cent more levels of Cu, Mn and Zn, respectively by adding inorganic minerals.
Similarly, T7, T8 and T9 diets were prepared with organic minerals as that of T4, T5 and T6. Organic
minerals viz. copper proteinate, manganese proteinate and zinc proteinate were used as organic
mineral of Cu, Mn and Zn, respectively. At the end of biological trial, layers were weighed individually
and the left tibial bone was collected from six birds in each group. They were dried overnight in a hot
air oven at 70°C. Subsequently all bones were defatted with petroleum ether. The dry fat‐free tibia was
ashed at 560°C for 8 hours. The calcium, total phosphorus, copper, manganese and zinc present in tibial
ash were analysed as per AOAC, 1990. The mean values of tibial bone weight, tibial bone ash and its
calcium and phosphorus per cent did not differ significantly between the treatment groups. Based on
this study, the highest and lowest value for tibial bone ash were observed in T3 group (basal diet with
organic Cu, Mn and Zn) and T1 group (basal diet without supplementation of Cu, Mn and Zn),
respectively.
Key words: Dietary chelated mineral, tibia weight, ash, layer
PNF-110/P

Radiological evaluation of tibia of layers supplemented with organic minerals
R. Amutha, S.C. Edwin, P. Shamsudeen, K. Rajendran and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

he biological experiment was carried out in White Leghorn layers from 41 to 72 weeks of age to
study the influence of organic minerals in layer chicken diets on the production performance. The
basal layer diet (T1) was formulated as per the standards prescribed in Bureau of Indian Standards
except for the copper, manganese and zinc levels. T2 and T3 diets were prepared by incorporating
inorganic and organic Cu, Mn and Zn along with basal diets, respectively to meet out the BIS
recommendations for Cu, Mn and Zn. T4, T5 and T6 diets contained 50, 100 and 150 per cent more levels
of Cu, Mn and Zn, respectively by adding inorganic minerals. Similarly, T7, T8 and T9 diets were
prepared with organic minerals as that of T4, T5 and T6. Organic minerals viz. copper proteinate,
manganese proteinate and zinc proteinate were used as organic mineral of Cu, Mn and Zn,
respectively. At the end of biological trial, layers were weighed individually and the left tibial bone was
collected from six birds in each group. T3 revealed more mineralization and bone density when
compared to T2. Osteosclerosis, radiodensity and mineralization of medullary cavity were more in T9
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than T6 due to excess deposition of minerals. Hence, it could be concluded that the radiological
evaluation of left tibia of layer birds fed the diets containing either inorganic or organic forms of Cu,
Mn and Zn at higher levels revealed a consistent result when compared with unsupplemented BIS
standard (T1) group.
Key words: Radiology, tibia, layer, organic mineral
PNF-111/P

Effect of nano‐calcium supplementation on layer type chicken productivity
V. Chinra and K. Nanjappan
Department of Veterinary Physiology, Veterinary College and Research Institute, TANUVAS, Chennai

Key words: Nano‐calcium supplementation, layer type chicken, productivity
PNF-112/P

Effect of enzyme addition on nutrient balance in broilers fed with corn‐soya based
diet
R. Kavitha and D. Chandrasekaran
Animal Feed Analytical and Quality Assurance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002

A

biological trial in broilers was conducted for a period of 42 days with six treatments of 30 birds
each. T1 as control, T2: control + 250 g/ton NSP enzyme, T3: control + 500 g/ton NSP enzyme, T4:
1000 g/ton NSP enzyme, T5: control + phytase enzyme 300 IU/kg of feed with reduction in available
phosphorus, T6: control + phytase enzyme 600 IU/kg of feed with reduction in available phosphorus.
The phosphorus balance was significantly (P<0.05) increased in T5 and T6 than control. No significant
difference was observed in calcium balance. Significant (P<0.05) improvement in nitrogen balance was
observed in T4 group when compared with the control. Based on the results obtained in this study, it
was inferred that the enzyme addition to corn‐soya based diet improved the nutrient utilization.
Key words: Enzyme addition, nutrient balance, broiler, corn‐soya based diet
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A

n experiment was conducted to study the effect of nano‐sized dicalcium phosphate (DCP) as a
source of calcium for egg laying chickens. A total of forty eight 45‐week‐old Leghorn breed, BV
300 strain layers were distributed in a completely randomized experimental design in a factorial
arrangement with four treatments consisting of one control and three dietary DCP levels with two
replicates of six birds per replicate. Treatment I (T1) kept as control and received 1.766% of commercial
DCP. Treatment II (T2), III (T3) and IV (T4) received 0.441%, 0.882% and 1.766% of nano‐sized DCP,
respectively. The following parameters were evaluated: feed intake, percentage of lay, egg weight, egg
shell thickness, egg shell breakage strength, blood calcium and phosphorus, bone calcium and
phosphorus. Nano‐sized DCP was prepared by wet chemical method with calcium hydroxide and
orthophosphoric acid. Particle size of the prepared DCP was analysed by XRD and it was an average of
13 nm in size. Feed intake, egg production and egg weight was not affected by feeding nano‐sized DCP
at different dose compared to control. Egg shell thickness and egg breakage strength was significantly
(P<0.05) decreased in the T2 birds. Plasma calcium and phosphorus levels did not differ significantly in
control and nano‐sized DCP supplemented group except that T2 birds had significantly (P<0.05) lower
plasma phosphorus than the control birds at the end of the trial. Bone calcium and phosphorus levels
did not differ significantly but calcium level in bone was numerically reduced in T2 and numerically
increased in T4 compared to control and T3 birds. It is concluded that nano‐sized DCP as a source of
calcium in the layer ration has no effect on the productivity, egg quality, plasma calcium, phosphorus
and bone calcium and phosphorus levels. Hence, nano‐sized calcium is not needed for the layers diet.
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PNF-113/O

Influence of dietary supplementation of ashwagandha (Withania somnifera) on
growth performance of improved backyard Giriraja birds
M.C. Shivakumar, H.C. Indresh, B.N. Suresh, S.B. Prasanna, R. Guruprasad and H.N.N. Murthy
Department of Instructional Livestock Farm Complex, Veterinary College, KVAFSU, Hassan, Karnataka‐573 201

A

Key words: Ashwagandha, growth, feed efficiency, Giriraja bird
PNF-114/O

Effect of dietary supplementation of ashwagandha (Withania somnifera) on
haematological parameters of improved backyard Giriraja birds
B.N. Suresh, K. Hemanna Gowda, M.C. Shivakumar, H.C. Indresh, N. Suma and H.N.N. Murthy
Department of Instructional Livestock Farm Complex, Veterinary College, KVAFSU, Hassan, Karnataka‐573 201

A

study was conducted to assess the effect of dietary supplementation of ashwagandha (Withania
somnifera), an herbal root powder on the haematology of improved backyard Giriraja birds. Two
hundred Giriraja chicks of one‐day age were randomly divided into eight replicates of 25 chicks each.
Four experimental diets viz. T1 (control), T2, T3 and T4 (test diets) were prepared by supplementing
ashwagandha powder at 0%, 0.05%, 0.075% and 0.10%, respectively to a commercial broiler type diet.
Each diet was assigned to two replicate groups for six weeks. The blood samples were collected during
21st and 42nd day of experiment and subjected for analysis of haematological parameters. The
haemoglobin content were significantly higher (P<0.01) in test groups T2 (8.68), T3 (8.74) and T4 (8.94
g/dl) when compared to T1 (7.70) at 21st day and similar trend was prevailed at 42nd day (T1‐ 10.34, T2‐
11.30, T3‐ 11.63 and T4‐ 12.75 g/dl). The total leukocyte counts (x103/cmm) were 3.66, 4.56, 4.59 and 4.61
at 21st day and 3.55, 5.15, 5.29 and 5.78 at 42nd day in T1, T2, T3 and T4, respectively and the values were
significantly higher (P<0.01) in ashwagandha fed groups. The total erythrocyte count, packed cell
volume values were also significantly higher (P<0.01) in aswagandha supplemented groups compared
to control at 21st and 42nd days. However, MCV, MCH and MCHC at 21st and 42nd days were
significantly lower (P<0.01) in test groups compared to control. All the values were within normal
physiological values. It was inferred that supplementation of ashwagandha root powder in the diets
improves the haematological parameters of Giriraja birds. However, no such beneficial responses were
observed with growth performance.
Key words: Ashwagandha, haematology, Giriraja bird
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n experiment was conducted to study the influence of dietary supplementation of Ashwagandha
(Withania somnifera), an herbal root powder on the growth performance of improved backyard
Giriraja birds. Two hundred Giriraja chicks of one‐day age were randomly divided into eight replicates
of 25 chicks each. Four experimental diets viz. T1, T2, T3 and T4 were prepared using commercial starter
type broiler diet by incorporating ashwagandha powder at 0%, 0.05%, 0.075% and 0.10%, respectively.
Each diet was assigned to two replicate groups for six weeks. The results revealed that the body weight
of birds at 14th, 28th and 42nd days were statistically non‐significant (P>0.05) among different treatments.
The average body weight of birds in T1, T2, T3 and T4 groups was 1163, 1145, 1204 and 1158 g/bird,
respectively. The total feed consumption and feed conversion ratio at the end of 2nd, 4th and 6th week
were also statistically similar (P>0.05) among different treatments. The cumulative feed consumption of
birds in T1, T2, T3 and T4 groups were 2682, 2690, 2735 and 2653 g/bird, respectively and the
corresponding cumulative feed conversion ratio (kg gain/kg feed) were 2.311, 2.350, 2.281 and 2.292 and
were statistically similar among different groups. The survivability of birds was 100% in all the groups.
The study suggested that the supplementation of ashwagandha root powder up to 0.10 per cent in the
diets has no significant effects in improving the growth response of Giriraja birds. However, it would
be tried at higher levels of inclusion of ashwagandha powder to acertain beneficial effects, if any.
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PNF-115/O

Evaluation of NSP degrading enzymes on the performance of broilers fed with
ration containing maize and soybean meal
R.P. Senthilkumar and V. Balakrishnan
Department of Animal Nutrition, Madras Veterinary College, Chennai

E

Key words: Total NSP, enzyme, body weight, feed to gain ratio
PNF-116/P

Impact of different commercial rations on yield attributes of selected breeds of
broiler chicks
L.C. Verma and O.P. Singh
Department of Animal Husbandry and Dairying, Udai Pratap Autonomous College, Varanasi

T

he work was conducted to determinate of some commercial rationale on the performance of certain
parameter of Vencov, Hubbard and croiler breeds. The average feed intake, body weight, weight
gain, feed conversion efficiency, weight gain at slaughter and dressing weight was determinate
1.08±0.02, 1.15±0.04 and 1.08±0.04 for body weight, 1.05±0.02, 1.10±0.04, 1.04±0.04 for weight gain,
1.96±0.03, 1.78±0.05, 1.90±0.02 for FCE, 1.09±0.02, 1.15±0.04, 1.11±0.02 for weight gain at slaughters and
0.76±0.02, 0.79±0.04 and 0.77±0.05 for dressing weight, respectively for the breeds of Vencov, Hubbard
and croilers accordingly. The cumulative effect of different feeds and breeds does not see any statistical
significance.
Key words: Commercial ration, yield attribute, selected breed, broiler chicken
PNF-117/P

Effect of dietary phosphorus levels on carcass characteristics and cost economics of
broiler production
H. Lalpanmawia, Manpal Sridhar, Sreeja Ajith, Divya Shet and A.V. Elangovan
National Institute of Animal Nutrition and Physiology, Bangalore

A

study was conducted with a total of 192 day‐old broiler chicks divided into four dietary
treatments consisting of one positive control group, group T1 without any phytase enzyme (0.45%
available P during starter and 0.40% during finisher phase), one negative control group, group T2
(0.32% available P during starter and 0.28% during finisher phase) and two treatments with negative
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ighty day‐old broiler chicks (Cobb) were distributed randomly into four experimental groups to
find out efficacy of two different enzyme mixtures on the performance of broilers fed with ration
containing maize and soybean meal as major sources of NSP. Maize‐soya based ration with 7% total
non‐starch polysaccharide (NPS) and 2850 kcal/kg of metabolizable energy (ME) served as ration T1.
Ration T2 was formulated with similar ingredients to have 9% total NSP and 2801 kcal/kg of ME.
Ration T3 and T4 were similar to ration T2 except that T3 supplemented with premixed enzymes
(pectinase 3000 U, hemicellulase 450 U, cellulase 450 U, xylanase 800 U and beta‐glucanase 50 U per kg
diet) and T4 supplemented with designed enzyme mix (pectinase 7500 U and xylanasee 2000 U/kg
diet). Birds fed ration T2 had poor body weight and feed to gain ratio (1223.8 g and 2.06) when
compared to birds fed ration T1 (1397.7 g and 1.92). Neither the premixed enzymes nor designed
enzyme mix have any significant improvement (P<0.05) on body weight (1262.9 and 1253.2 g) and feed
to gain ratio (2.04 and 2.07). Supplemental enzymes did not have any influence on apparent
metabolizable energy and ileal NSP recovery. Relative viscosity of ileal content and ileal volatile fatty
acid content were not differing significantly among experimental groups. It is, therefore, concluded that
broiler starter ration containing 9% NSP mainly contributed by maize and soybean meal either with
premixed enzyme or designed enzyme mixture did not have any significant impact on the performance
of broilers.
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PNF-118/P

Egg production pattern in indigenous layer ducks as influenced by dietary
supplementation of enzymes
P. Anitha, A. Jalaludeen, P.A. Peethambaran and J. Leo
Centre for Advanced Studies in Poultry Science, Kerala Veterinary and Animal Sciences University, Thrissur

E

gg production pattern in indigenous layer ducks fed on diet supplemented with enzyme from 21‐
56 weeks of age was evaluated. Two hundred female ducks were divided into five treatment
groups each having four replicates of ten ducks each. The group T1 was fed with a ration containing
18% crude protein (CP), 2550 kcal/kg metabolizable energy (ME) and 8% crude fibre (CF). In the other
four groups T2, T3, T4 and T5 the crude fibre level in the diet increased to 12% and supplemented with
polyzyme at 0, 0.06, 0.12 and 0.18% levels, respectively. Egg laying was not started in T1 and T5 groups
at 21 weeks of age and less than 10 per cent at 22 weeks of age, data were considered for analysis from
23 weeks of age onwards. The cumulative duck housed egg number from 23 to 56 weeks of age in all
the 12% CF diet groups were significantly (P<0.05) higher than that of 8% CF group (T1) with highest
value in 0.06% enzyme supplemented group (T3). The lowest peak egg production (64.71%) was
observed in T1 at 32 weeks of age while the highest peak (83.29%) was observed in T3 at 35 weeks of
age. A second peak (79%) was observed in T3 at 39 weeks of age while second peak was observed in all
other groups during 42‐44 weeks of age and was lower than T3. Compared to other enzyme
supplemented groups, egg production was higher in T3 which was above 70 per cent from 28 to 43
weeks of age. The results indicated that 12 per cent crude fibre could be included advantageously in the
diet of indigenous layer ducks. Supplementation of 0.06 per cent polyzyme in 12 per cent fibre diet
improved the production performance of indigenous layer ducks.
Key words: Enzyme, crude fibre, indigenous layer duck, egg production
PNF-119/P

Partial replacement of soybean meal with roasted guar korma (Cyamopsis
tetragonoloba) in broiler chicken diet
D.A. Ramteke, M.M. Kadam, M.A. Gole, D.S. Koli and J.S. Mahore
Department of Poultry Science, Nagpur Veterinary College, Nagpur

T

he experiment was designed to determine the dietary replacement of soybean meal with different
levels of roasted guar korma and the upper inclusion level of roasted guar korma with or without
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control diets, supplemented with two different enzymes, group T3 (laboratory produced phytase) and
group T4 (commercial phytase) to meet the phosphorus requirements. Three fungal isolates, one
Aspergillus awamori (NCIM 885) and two species of Aspergillus foetidus from soil samples were employed
for production of phytase enzyme (80‐100 FTU/ml) through immobilization of fungus with autoclaved
polyurethane foam cubes. Small scale fermentation was carried out for a period of 6‐10 days with
periodic replenishment of enzyme rich media. Experimental duration was of 5 weeks. The body weight
and carcass traits were measured at the end of the feeding trial. The results indicated that body weight
gain and performance index was significantly lower (P<0.001) in T2 group compared to other
treatment. Both T2 and T3 were significantly lower (P<0.05) than T1 and T4 in eviscerated yield, edible
yield, average weight (% of body weight) of breast, thigh, heart, average length (cm/100 g body weight)
of caeca and intestine. Liver weight of T4 was significantly lower (P<0.004) than all other treatments.
Treatment did not have any significant effect on average weight of gizzard, drumstick, gizzard, caeca
and intestine. During overall period (0‐5 wk), cost of production (Rs) per kg gain and meat was
significantly higher (P<0.001) in T2 (low phosphorus group) than all the other treatments and this was
due to better feed efficiency. The present results indicate that optimum dietary phosphorus level is
essential for higher edible and breast yield with lower cost of production.
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Key words: Guar korma, diet, enzyme, broiler
PNF-120/O

mRNA expression analysis substantiate modulation of antibody‐mediated immune
response by probiotics in coloured broilers
Simmi Tomar, V.K. Saxena, Sandeep Saran, J.K. Patra, P.G. Vinita and Adil Khan
Central Avian Research Institute, Izatnagar‐243 122

T

he manipulation of gut microflora via the administration of probiotic and prebiotc influences the
immune response. In this perspective, the experiment was executed to examine the effects of single
and multistrain probiotic on the initiation of immune related gene expression in lung, thymus, spleen
and liver and antibody response to ND vaccination at 3rd and 5th week of age in coloured synthetic male
line broiler. The birds received probiotics/prebiotic via oral way and were immunized with RD‐F and
R2b vaccine. One hundred and eighty day‐old mixed sex chicks divided randomly into six groups of 30
chicks each were used. Different feed was offered to each group. Chicks in treatment 1 were fed a basal
diet (starter feed); treatment 2, a basal diet+ multistrain probiotic; treatment 3, a basal diet+Bacillus
subtilis (5x109 cfu/g); treatment 4, a basal diet+Lactobacillus acidophilus (6x109 cfu/g); treatment 5, a basal
diet+Lactobacillus sporogenus; treatment 6, a basal diet+Saccharomyces boulardii (20 billion cfu/g). All four
single strain and sole multistrain probiotics were supplemented throughout the experimental period.
Result of the analysed data revealed that Log2 HI titres to ND vaccines were higher in all supplemental
dietary groups at 7th (9.3‐10.5) week of age than control (8.10) and was best in multistrain and
saccharomyces groups. Multistrain probiotic supplemented birds had significantly (P<0.05) more Log2
antibody titer than single strain probiotic. Different immune related genes such as: Cytokines (IFN‐γ,
IL‐2, IL‐6, IL‐10): Chemokines (MIP‐1α, MIP‐1β) and innate genes (TLR‐4 and iNOS) were expressed
differently among the treatment groups. At 3 wks of age synbiotic influenced the expression of immune
related genes in thymus to larger extent. At 5 wk of age only prebiotic modulated the expression of
genes in thymus. At 3 wks of age the higher expression of IL‐10 in lungs indicated the protective
mechanism of host however, at 5 wks of age immune response took over as exhibited by up regulation
of IL‐6, IFN‐g and iNOS. Through a cascade of signaling events, probiotics can enhance production and
secretion of anti‐inflammatory cytokines IL‐10. Lungs showed the up regulation of IL‐6, IFN‐g and
iNOS genes at 5 wks of age in both the groups. At 3 wks of age pro and prebiotic fed group exhibited
up regulation of all the genes in spleen. In conclusion, immune set of gene expression validate that
probiotics enhance the systemic antibody response to ND vaccine in broiler.
Key words: mRNA expression analysis, antibody‐mediated immune response, probiotic, broiler
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enzyme (β‐mannanase). Day‐old broiler chicks (n=400) were distributed into twenty groups five
treatment consisting of 20 chicks. A basal ration adequate in all nutrients was formulated based on
maize and soya as a major source of ingredients and four dietary (on part basis) treatments were
formulated with two levels (8 and 12%, replacing soybean meal) of processed roasted guar korma with
or without enzyme (β‐mannanase @ 0.5 g/kg) supplementation i.e., roasted guar korma and with or
without enzyme supplementation. It was observed that body weight gain, feed intake and feed
conversion ratio of broiler birds were not significantly (P>0.05) affected by dietary replacement of
soybean meal at different level (8 and 12%) by roasted guar korma with or without enzyme (β‐
mannanase) supplementation. Inclusion of 8 and 12% guar korma in the diet with or without enzyme
(β‐mannanase) treatment had no significant effect on humoral immunity of the broiler birds. Nitrogen
retention and N excretion did not differ significantly due to dietary addition of roasted guar korma
with or without enzyme addition in broiler diet. Therefore, it can be concluded that the roasted guar
korma can replace soybean meal in commercial broiler diets up to 12% level (part basis) without much
compromising with growth performance of broiler birds. Supplementation of the feed enzymes (β‐
mannanase) did not have any additional benefit while replacing soybean meal by roasted guar korma
at any level (8 and 12%). The roasted guar korma can be proved to be effective economically while the
prices of soybean hike up; subject to the price and availability of roasted guar korma.
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PNF-121/O

Effect of symbiotic supplementation on expression levels of growth factors in
coloured broilers
Simmi Tomar, V.K. Saxena, Sandeep Saran, J.K. Patra, P.G. Vinita and Adil Khan
Central Avian Research Institute, Izatnagar‐243 122

E

Key words: Symbiotic supplementation, expression level, growth factor, broiler
PNF-122/P

Effect of electrolytes or B‐complex vitamins supplementation in drinking water on
performance of heat stressed coloured broilers
B.N. Suresh, S.Y. Wali, V.S. Kulkarni1, S.S. Nooli and H.N.N. Murthy2
Krishi Vigyan Kendra, University of Agricultural Sciences, Dharwad, Bijapur, Karnataka‐586 101
1

Agriculture College, Bijapur; 2Veterianry College, Hassan

A

n experiment was conducted to study the effect of supplementing electrolytes or B‐complex
vitamins through drinking water on the performance of coloured broilers during summer. A total
of 600 day‐old unsexed Raja‐2 coloured broiler chicks were divided at random into three equal
treatments with duplicate groups of 100 chicks each. The group without any added supplement served
as control and with either electrolytes or B‐complex vitamins added to drinking water @ 0.5 g and 2
ml/lit, respectively served as test groups. Each 20 g of electrolyte preparation contained 300, 1000, 450,
450, 2000, 550, 100, 100 and 75 mg of NaCl, KCl, MnSO4, MgSO4, NaHCO3, Na citrate, vitamin C, CaPO4
and glycine, respectively and lactic acid bacillus 120 million spores. Each 5 ml of vitamin supplement
contained 1.25, 0.62, 6.25, 1.25, 37.5 and 5 mg of vitamin B2, B6, B12, D‐panthenol, niacinamide and Dl‐
methionine, respectively. All the birds were fed with commercial diets prepared for pre‐starter (0‐14
days), starter (15‐28 days) and finisher (29‐42 days) phases. The average air temperature and relative
humidity recorded during the experiment were 19.4 (min)‐ 37.0°C (max) and 23.0 (evening)‐ 49.4%
(morning). The results revealed that a significantly (P<0.05) higher body weight gain in groups
supplemented with electrolytes or B‐complex vitamins compared to control however, the feed
consumption and feed efficiency remained similar (P>0.05) among different groups. At the end of the
trial, the dressing percentage, weight of liver, heart and gizzard also remained statistically similar
(P>0.05) among different groups. It was inferred that the supplementation of electrolytes or B‐complex
vitamins through drinking water has beneficial effect on growth performance of coloured Raja‐2 broiler
birds.
Key words: Electrolyte, vitamin, heat stress, growth, carcass, coloured broiler
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xpression analyses of six genes i.e., insulin like growth factor 1 (IGF1), insulin like growth factor 2
(IGF2), insulin like growth factor 1 receptor (IGF1R), insulin like growth factor binding protein 2
(IGFBP2), myostatin (MSTN) and transforming growth factor beta 2 (TGFβ2) were carried out in liver,
proventriculus, intestine and breast muscle of broilers under symbiotic feeding. Six experimental feed
viz. 1) a basal diet; 2) a basal diet+multistrain probiotic; 3) a basal diet+Bacillus subtilis; 4) basal
diet+Lactobacillus acidophilus; 5) a basal diet+Lactobacillus sporogenus; 6) a basal diet+Saccharomyces
boulardii were fed to chicks up to 5 week of age. The present result indicated tissue specific expression
and modulation of growth genes by supplementation of probiotics and significantly higher body
weight and better FCR in probiotic fed chicks than control. At five weeks of age the mean body weights
in control group was 923.34 g, whereas in probiotic/prebiotic fed groups, it ranged from 943.41 to
1023.20 g. Hepatic and muscle tissue exhibited higher expression of all the genes except mucinin
probiotic fed groups. Higher expression of growth genes revealed the better performance of chicks.
Expression profile of various genes reveals reverse pattern between liver and pectoris majors muscle.
Mucin is expressed only in intestine. It is concluded, symbiotic administration has the potential to
trigger the growth genes and influence on broiler performance.
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PNF-123/P

Evaluation of quality protein maize in improved backyard birds
B.N. Suresh, S.Y. Wali, V.S. Kulkarni1, C. Basavanta Kumar2 and K. Venkata Reddy2
Krishi Vigyan Kendra, University of Agricultural Sciences, Dharwad, Bijapur‐586 101
1

Agriculture College, Bijapur; 2Veterianry College, Bangalore

uality protein maize (QPM) is a genetically modified maize containing more protein, lysine and
Qtryptophan
than normal maize. A trial was conducted to evaluate the effect of dietary inclusion of

Key words: Quality protein maize, growth response, improved backyard bird
PNF-124/O

Effect of protein x energy x probiotic interaction on conformation traits of dual
colour birds
M.K. Singh, S.S. Atkare, J.K. Bhardwaj, R.P.S. Baghel, V.M. Patil, R.P. Nema and K. Rehpade
Department of Poultry Science, College of Vety. Science, NDVSU, Jabalpur

D

ual coloured chicks were randomly and equally distributed in 18 dietary treatment groups. Each
group was having 16 chicks in two replicates. Eighteen diets were prepared from 3 protein level P1
(17% CP), P2 (19% CP), P3 (21% CP), two energy levels E1 (2700 kcal ME/kg), E2 (2900 kcal ME/kg) and 3
probiotic level B0 (control), B1 (0.025%) and B2 (0.05%). Breast angle at 8th week age (56.4±18) was
significantly higher in P2E1B2 diet than all other interaction combinations. At 10th week age, BA in P2E1B2
(62.19±0.18) and P2E2B1 (62.38±.27) were non‐significantly different and significantly higher than all
other interaction combinations. At 8th and 10th week age, maximum SL were 7.42±0.06 cm and 8.09±0.6
cm in P2E2B1 diet, with significant difference at 8th week and non‐significant for 10th week age.
Interaction of protein x energy x probiotic for keel length was significant at 8 and 10th week of age. At
10th week highest KL (8.84±0.07 cm) was observed in P2E2B1 and it was non‐significant from P1E2B2,
P2E1B1, P2E1B2, P3E1B1, P3E1B2 and P3E2B1 and significantly higher from all other interaction
combinations. Result shown that P2E2B1 diet had maximum BA, SL and KL at 10th week of age and BA
was non‐significant from P2E1B2, KL showed non‐significant difference from other 6 dietary treatments
whereas SL was numerically superior.
Key words: Protein, energy, probiotic, interaction, conformation trait, dual colour bird
PNF-125/O

Conformation traits of dual type coloured bird as influence by protein, energy and
probiotic levels
M.K. Singh, S.S. Atkare, J.K. Bhardwaj, R.P.S. Baghel, V.M. Patil and R.P. Nema
Department of Poultry Science, College of Vety. Science, NDVSU, Jabalpur

A

total 288 coloured dual chicks (75% synthetic colour, 25% Kadakanath) were randomly
distributed in 18 dietary treatment groups, having 16 chicks per group in two replicates. Ration
containing three protein levels (P1 17%, P2 19%, P3 21% CP) two energy levels (E1‐ 2700, E2‐ 2900 kcal
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QPM on the performance of improved backyard Swarnadhara birds. A total of 600 day‐old unsexed
Swarnadhara chicks were divided at random into two equal treatments with duplicate groups of 150
chicks each. A practical type control diet was prepared using normal maize and commercial
concentrate protein mix in the ratio 60:40 and the test diet was prepared using QPM replacing normal
maize in the control diet. Each diet was offered to duplicate groups of birds for 28 days. The results
revealed that the body weight gains were 567 and 580 g/bird in normal maize and QPM based diet fed
groups which are statistically similar (P>0.05). The feed consumption and feed efficiency (unit feed
intake/unit body weight gain) were also remained statistically similar between the two groups. The
survivability of birds was 96% in QPM group compared to 94.6% in control group. It was inferred that
the replacement of QPM with normal maize has no beneficial effect on the growth response of
improved backyard Swarnadhara birds.
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ME/kg) and three probiotic levels (B0‐ control, B1‐ 0.025%, B2 0.05%). Experiment conducted in 3 x 2 x 3
factorial design. Effect of protein on BA, SL and KL was significant at 8th and 10th week age except KL at
8th week of age. Breast angles (BA) at 8th wk (54.60±.17) on 10th wk (50.10±.22) were significantly higher
in P2 protein level. Shank length (SL) and keel length (KL) were better in P1 low protein at 8th but 10th
week SL and KL were significantly higher in P2 protein and measured 7.93±0.03 cm and 8.57±0.04 cm,
respectively. Energy level did not influenced BA and SL at 8th week but KL was significantly high on E2
energy diet. At 10th week age BA was significantly high in E2 high energy level but SL and KL were not
affected. B1 probiotic level significantly improved all conformation traits at 8th and 10th week of age than
B0. Result concluded that P2 protein and B1 probiotic significantly improved all conformation traits at 8th
and 10th week. E2 high energy improved BA at 10th week but did not influenced SL and KL.

PNF-126/O

Carcass traits of dual type coloured birds fed varying protein, energy and probiotic
levels
M.K. Singh, S.S. Atkare, J.K. Bhardwaj, R.P.S. Baghel, R.P. Nema and V.M. Patil
Department of Poultry Science, College of Vety. Science, NDVSU, Jabalpur

C

oloured dual chicks were fed diets containing 3 protein levels i.e., P1 (17% CP), P2 (19% CP), P3
(21% CP) two energy levels E1 (2700 kcal ME/kg), E2 (2900 kcal ME/kg) and three probiotic levels B0
(control), B1 (0.025%), B2 (0.05%). 3 x 2 x 3 factorial designed used to analyze data. Starved live weight
was significantly affected by protein and probiotic levels. % shrinkage was significantly high in P1 low
protein, E1 low energy and B1 probiotic levels. % feather loss was significantly high in P3 high protein
diet than P1 and P2 lower protein diet. Effect of energy and probiotic was non‐significant for feather
loss. % blood loss was unaffected by protein, energy and probiotic levels in diet. % eviscerated yield
(E.Y.) was not affected by protein and energy levels. B1 % B2 probiotic were non‐significantly different
and has significantly higher in % E.Y. than B0 probiotic group of birds. P2 protein was adequate to
attain higher giblet yield. Energy effect was non‐significant for giblet yield whereas probiotic
supplementation significantly improved % giblet yield. % Total meat yield (TMY %) in P1, P2, P3 protein
diet were 68.05%±0.02, 68.54%±0.36 and 68.96%±0.12, respectively, shown significantly higher TMY %
in P2 than P1. High energy (E2) had significantly higher % TMY (68.81%±0.08) than yield in E1 low
energy diet (68.2%±0.27). B1 and B2 probiotic levels were non‐significantly different for % TMY and
these were significantly higher from Bo probiotic group.
Key words: Protein, energy, probiotic, interaction, carcass trait, dual colour bird
PNF-127/O

Effect of protein, energy and probiotic on juvenile growth traits of dual colour bird
M.K. Singh, S.S. Atkare, J.K. Bhardwaj, R.P.S. Baghel, R.P. Nema and V.M. Patil
Department of Poultry Science, College of Vety. Science, NDVSU, Jabalpur

A

n experiment was conducted to evaluate juvenile growth performance of dual type coloured
chicks (75% synthetic JB colour, 25% Kadakanath). Diet contained protein levels P1 (17% CP), P2
(19% CP), P3 (21% CP) energy levels E1 (2700 kcal ME/kg), E2 (2900 kcal ME/kg) and probiotic levels as
B0, B1 (0.025%) and B2 (0.05%). Experiment conducted in 3x2x3 factorial design. Significant protein effect
on body weight at 2, 4, 6, 8 and 10 week ages. Final 10th week body weight in P2 protein (1118.75±8.80)
was significantly higher than body weight in P1 low protein diet (1054.2±8.2). P2 and P3 were non‐
significantly different. E1 and E2 energy levels were non‐significantly different for body weight. B1
probiotic level was found to be adequate to attain significantly higher body weight than B0 at 4, 6, 8, 10
week age. B1 and B2 probiotic levels showed non‐significant difference. At 10th week age FE in P1, P2 and
P3 protein levels were 2.44±0.03, 2.29±.00 and 2.30±.01 revealed significantly better FE in P2 then P1 and
P3 protein levels. High energy diet (E2) has significantly better FE than low energy diet E1 at 2, 6, 8 and
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10th week of age. 10th week FE in E1 and E2 were 2.37±0.02 and 2.32±.01, respectively. Income over total
feed cost (IOTFC) by sale of bird at 10th week age in P1, P2, P3 protein diet were Rs. 35.54±67, Rs.
37.96±0.35 and Rs. 29.12±1.22, respectively, showed significantly higher profit in P2 protein diet than P1
and P3. IOTFC in E1 (Rs. 35.4±0.86) was significantly higher than E2 (32.9±1.44). IOTTFC was
significantly higher in B1 than B0 (Rs. 32.15±1.15) and B2 (Rs. 35.69±1.4) probiotic levels. These results
concluded that P2 protein (19% CP), E1 energy (2700 kcal ME/kg) and B1 probiotic (0.025%) levels had
beneficial effect in improving body weight, FE and income on sale of birds over total feed cost.
Key words: Protein, energy, probiotic, interaction, growth, dual colour bird
PNF-128/O

M.K. Singh, S.S. Atkare, J.K. Bhardwaj, R.P.S. Baghel, R.P. Nema and V.M. Patil
Department of Poultry Science, College of Vety. Science, NDVSU, Jabalpur

D

ual coloured chicks were produced from cross bred Kadakanath male (50% synthetic JB col., 50%
Kadakanath) and synthetic Jabalpur colour line female and evaluated for juvenile growth traits.
288 chicks were distributed equally into 18 groups having 16 chicks in one group within two replicates.
Dietary treatments were prepared by utilizing 17% CP (P1), 19% CP (P2), 21% CP (P3) levels with 2700
kcal ME/kg (E1), 2900 kcal ME/kg (E2). Each of these six diets was supplemented by three probiotic
levels i.e., control (B0) 0.025% (B1) and 0.05% (B2) to prepare 18 diets. Protein x energy x probiotic
interaction effect on body weight at 2, 4, 6 and 10th week of age were non‐significant. Lowest 10th week
body weight (1000.9±7.90 g) attained in P1E1B0 and maximum weight (1165.3±18.02 g) attained in P3E2B2.
Feed efficiency showed significant difference due to interaction effect at 2, 4, 6 and 10th week of age. At
10th week of age P2E2B2 group was significantly superior in FE (2.24±.00) and P1E1B0 was significantly
inferior in FE (2.60±.01) than all other interaction combination. Feed cost (FC)/kg live wt. gain was
significantly lowest in P1E2B1 (Rs. 53.3±0.12) than all other treatments. Income over total feed cost
(IOTFC) from sale of bird (at 10th wk) was non‐significantly different in P1E2B1 (Rs. 40.34±0.13), P2E1B1
(Rs. 40.55±0.26) and P2E1B2 (Rs. 40.89±0.28) and these were significantly higher in profit than all other
treatments. These results concluded that interaction of protein x energy x probiotic in its appropriate
combination exert significant effect to achieve higher economic gain with optimum body weight, FE
and feed cost.
Key words: Protein, energy, probiotic, interaction, performance, dual colour bird
PNF-129/P

Effect of supplementation of improval on the performance of Gramapriya layers
S. Doley, H. Chutia, S. Kumar, D.J. Rajkhowa and S.V. Ngachan
Division of Livestock Production, ICAR Research Complex for NEH Region, Umiam, Meghalaya‐793 103

A

n experiment was conducted to study the effect of improval, a commercial feed supplement from
Zydus AHL, India on the performance and egg quality traits of Gramapriya layers for six‐months
under deep litter system. The mean values of feed consumption, feed conversion ratio, hen day egg
production (HDEP) and hen housed egg production (HHEP) for control groups were 118.17±3.03 g,
2.92±0.16, 48.50±1.31 per cent and 44.60±1.33 per cent and the corresponding values for supplemented
groups were 123.02±1.91 g, 2.48±0.17, 63.75±5.55 per cent and 46.71±5.95 per cent, respectively. The egg
weight (g), shape index (%), albumen index, yolk index, Haugh unit and shell thickness (mm) values
for control groups were 57.96±1.71, 73.77±1.82, 0.07±0.005, 0.37±0.007, 88.72±2.44 and 0.37±0.006 and the
corresponding values for supplemented groups were 59.42±1.05, 75.36±0.76, 0.08±0.005, 0.42±0.008,
89.42±2.19 and 0.41±0.008, respectively. It was distinct from the results that dietary supplementation of
improval significantly (P<0.05) improved the performance and egg quality traits of Gramapriya layers.
Key words: Improval, performance, Gramapriya layer
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Effect of protein, energy and probiotic level interaction on performance of dual
coloured chicks
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Session – 4 (PPHM)
Poultry Physiology and Housing
Management: Climate Shift and
Waste Management
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PPHM-001/O

Effect of oral supplementation of putrescine and L‐glutamine on the
histomorphology of small intestine and growth performance in broiler chickens
K. Devipriya, P. Selvaraj, K. Nanjappan and S. Eswari
Department of Veterinary Physiology and Biochemistry, Veterinary College and Research Institute, Tirunelveli

A

Key words: L‐glutamine, putrescine, broiler chicken, histomorphology, growth performance
PPHM-002/O

Egg production performance of Giriraja chickens under intensive system of
management
S. Jayachitra and K. Balasundaram
Department of Veterinary Anatomy and Histology, Veterinary College and Research Institute, Namakkal‐637 002

G

iriraja is a dual purpose coloured variety of poultry suitable for intensive system and backyard
rearing. The present study was conducted to analyse the egg production performance of Giriraja
chickens under intensive system of management in Thanjavur district of Tamil Nadu. The egg
production during different seasons were studied. Age at first egg observed in the present study under
the intensive system of rearing Giriraja birds was 182±1.2 days. The highest egg production was found
in the month of August (7508±2.78) followed by July (7364.66±2.3) and September (6591±1.63). The
lowest egg production was recorded in April (1974.33±1.30) followed by June (1430±1.9) and May
(1186.66±0.94). The mean±SE of monthly egg production showed that highest production was in rainy
season, intermediate in winter and lowest in summer season.
Key words: Giriraja, egg production, season
PPHM-003/O

Impact of dietary phytoestrogens, feed restriction and their interaction on body
weight and egg quality of broiler pullets
A.D. Madnurkar, A.S. Shinde, S.A. Khulape1, L. Chouhan, J. Mohan and R.P. Moudgal
Central Avian Research Institute, Izatnagar‐243 122
1

Indian Veterinary Research Institute, Izatnagar‐243 122

I

n broiler breeders, a lot of selection pressure has been exerted on growth, conformation and feed
efficiency resulting them more prone to several metabolic disorders and reproductive anomalies. The
current study was designed to understand and to rectify these inconsistencies. A factorial design was
conducted to study the impact of phytoestrogen (dietary 30 ppm), feed restrictions (75% of their control
ad lib) and their interaction on egg quality parameters in high and low body weight broiler breeder
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study was conducted to examine the effect of putrescine and L‐glutamine supplementation on
histomorphology of small intestine in broiler chickens. Five groups of ten chicks each in three
replicates reared up to 42 days were used for this study. Putrescine and L‐glutamine were orally
supplemented at 0% level as control (T1), putrescine 0.05% (T2), putrescine 0.1% (T3), L‐glutamine 0.5%
(T4) and L‐glutamine 1% (T5) from 0 day to 7 days after hatch. Every week body weight gain and feed
conversion ratio (FCR) was calculated. At 2nd and 3rd week of age, birds were slaughtered, whole
intestine was milked out and the ileum was identified. Tissue samples from the duodenum, jejunum
and ileum (~2.5 cm in length) were collected in 10% buffered formalin. Then tissue were dehydrated
and finally embedded in paraffin and sectioned to 3‐4 μ thickness and stained with haematoxylin and
eosin for histomorphological studies. Statistical analysis showed that there was significant difference
(P<0.01) in small intestinal duodenal villi length, jejunal villi length, width, crypt length, ileal villi
length and width in L‐glutamine fed group than putrescine and control group. There was no significant
difference in duodenal crypt length, width, jejunal crypt width and ileal crypt length and width. In
conclusion, the L‐glutamine promote the intestinal villi development on its early life thereby increases
the nutrient absorption, growth performance and body weight in broiler chickens.
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hens (19‐25 wks). The gross change in body weight, egg quality, fertility, hatchability and mortality was
recorded in respective groups. All these parameters were compared to the untreated control.
Phytoestrogen significantly (P<0.05) improved egg number and size in broiler breeding hens by
checking reproductive anomalies. The results indicated that body weight significantly (P<0.05) reduced
in low body weight birds with feed restriction. Phytoestrogen treatment advanced the age of first egg to
be laid in days but feed restriction delayed the laying time for first egg. All these events significantly
improved egg number and size in broiler breeding hens. Phytoestrogen also improved the fertility and
hatchability significantly (P<0.05). Unlike phytoestrogen, feed restriction as expected delayed the age of
sexual maturity. Interaction between phytoestrogen and feed restriction did not give any additional
remunerative advantage. It is concluded that phytoestrogens and limited feed restriction likely to
improve reproductive efficiency around age of sexual maturity by overcoming the reproductive
anomalies in broiler breeder hen.
Key words: Phytoestrogen, feed restriction, broiler breeder, body weight and egg quality
PPHM-004/P

M.K. Singh, S.K. Singh, Praneeta Singh1, R.K. Sharma, Brijesh Singh, J. Palod, Shive Kumar, R.S. Barwal,
Anil Kumar and C.B. Singh
Department of Livestock Production Management, GBPUAT, Pantnagar‐263 145
1

Department of Livestock Product Technology, GBPUAT, Pantnagar‐263 145

T

here is market pressure on the broiler industry to reduce the fat and cholesterol contents of its
products due to greater consumer awareness about dietary fat/cholesterol and their perceived
adverse effects on human health. The carcasses from broilers have excessive fat in abdominal/visceral
regions and legs. Nutritional planes are known to influence fat, protein and ash deposition in broiler
chickens. Supplementation of Neem leaf powder @ 1, 2 and 3 g/kg of feed significantly reduced
cholesterol and triglyceride contents of muscles and serum and abdominal fat. The effect of higher
inclusion levels of Neem leaf powder on cholesterol reduction was more pronounced as compared to
lower level. The reduction was in the range of 6.1‐21.32, 2.77‐10.37, 2.13‐9.34 and 3.94‐13.79%,
respectively for cholesterol per cent of breast, drumstick, thigh and abdominal muscle indicating that it
is possible to produce lean meat to a certain extent by manipulating diets.
Key words: Guinea fowl, Neem, cholesterol, fat, triglyceride
PPHM-005/P

Influence of season on collection and evaluation of emu semen in humid tropical
climate
P. Tensingh Gnanaraj, K. Thilak Pon Jawahar, A. Sundaresan, G. Rebecca, S. Rangasamy and M. Babu
University Research Farm, Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences University,
Madhavaram Milk Colony, Chennai‐600 051

E

mu are monogamous birds, need to maintain equal no. of males for reproduction. In order to
reduce the cost of maintaining more males, it is better to go for artificial insemination (AI). For AI,
the semen samples to be collected and evaluated. This study was conducted at University Research
Farm, TANUVAS, Chennai‐51, to evaluate the seasonal influence of semen collection in humid tropical
climate. Ten male emus were selected for this study and they were trained by non‐teaser method and
collected semen by artificial cloaca. To study the seasonal effect of semen quality parameters, the
breeding period was divided into three sub‐groups viz. early (August, September and October), peak
(November, December and January) and late (February and March). All the birds were reared under
standard managemental condition. The parameters viz. mean semen volume, concentration, motility,
pH and per cent live sperms were recorded. Highly significant (P<0.001) results were obtained in
semen volume, motility and per cent live sperms and non‐significant changes in concentration and pH
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Effect of neem (Azadirachta indica) leaf powder on lipid profile and abdominal fat
in guinea fowl
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between season. The overall mean semen volume (ml) was 0.39±0.20, concentration (2.39±0.21109/ml),
motility value (4.00±0.11), pH (7.54±0.51) and per cent live sperms (83.73±0.58). The semen volume was
more in peak followed by late and early season (0.55±0.08; 0.48±0.05; 0.25±0.05), the motility was
highest in mid and similar in early and late season (4.23±0.12; 3.82±0.05; 3.33±0.21) and the per cent live
sperms were higher in mid followed by early and late season (87.41±0.80; 83.33±0.07; 79.08±0.09). It is
concluded that the overall semen quality parameters were best in mid season followed by other two
season, so it is opt to train the male bird in early season and collect the semen for analysis, and only the
acceptable quality semen to be fit for artificial insemination in mid and late season in female emu in
order to get more young ones, thus reduce the cost of maintaining more males in a flock.
Key words: Emu, semen, artificial insemination
PPHM-006/P

Blood biochemical profile of Vanaraja, Dahlem Red, PB2, PB2 x indigenous and
PB2 x indigenous x Dahlem Red birds under intensive systems of management
N. Kalita, I.U. Sheikh, M. Ahmed, N. Pathak, Rita Nath1 and Satya Sarma1
1

Department of Biochemistry

A

total of 1850 birds (500 from each of Vanaraja, PB2 x indigenous and PB2 x indigenous x Dahlem
Red; 150 PB2 (a synthetic broiler parent) and 200 Dahlem Red birds) reared in intensive system of
management under the project “AICRP on poultry breeding”, Assam Agricultural University,
Khanapara, Guwahati. All the five groups were fed ad libitum uniform starter, grower and layer ration
throughout the rearing period. Blood were collected from 10 healthy birds of either sex of each group
from wing vein and analysis was done immediately. The various biochemical parameters like serum
glutamate pyruvate transaminase (SGPT), serum glutamate oxaloacetate transaminase (SGOT), serum
alkaline phosphatase (SALP), glucose, cholesterol, uric acid, total serum protein were estimated by
using commercial diagnostic kits as per the method of the manufacturer. The overall values of different
biochemical parameters were ranged from 25.77±2.54 to 35.35±3.24 IU/l for SGPT, 55.16±3.68 to
75.16±4.13 IU/l for SGOT, 199.53±19.90 to 355.17±29.30 U/L for SALP, 226.69±9.08 to 311.33±20.88 mg/dl
for glucose, 86.44±4.89 to 175.19±17.19 mg/dl for cholesterol, 1.98±0.04 to 6.64±1.14 mg/dl for uric acid
and 3.51±0.06 to 4.73±0.10 g/dl for total serum protein. Statistically significant differences (P<0.05) were
observed among different breed/variety of birds for all the biochemical parameters estimated in the
present study except for SGPT values.
Key words: Blood biochemical, Vanaraja, Dahlem Red, PB2, PB2 x indigenous and PB2 x indigenous x Dahlem Red
birds, intensive system
PPHM-007/P

Fatty acid profile of ghee residue
R. Loganathan, P. Shamsudeen, K. Mani, S.C. Edwin, R. Amutha, K. Rajendran and D. Kannan
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

G

hee residue (GR) is a by‐product of dairy industry involving in manufacture of ghee and is a good
source of energy as well as protein, which could be used as an unconventional feed resource in
poultry ration. GR contains high ether extract concentration, however, its fatty acid profile is unknown
and hence, the fatty acid profile is analyzed using gas chromatography. The result revealed that the
concentration (expressed as percentage of fat) of caprylic acid, capric acid, lauric acid, myristic acid,
myristoleic acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid, linolenic acid
contents of GR were 1.05 (±0.17), 2.22 (±0.22), 2.89 (±0.11), 11.32 (±0.11), 1.44 (±0.11), 36.23 (±0.61), 6.66
(±0.78), 10.76 (±1.00), 33.90 (±0.50), 2.22 (±0.55), 0.33 (±0.11), respectively. The concentrations of saturated
fatty acids were higher than unsaturated fatty acid in GR and the ratio of unsaturated: saturated fatty
acid was 1:1.5. The result on fatty acid profile indicates that GR may increase the muscular deposition
of cholesterol in broiler chicken.
Key words: Fatty acid, ghee residue, ether extract
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PPHM-008/P

Effect of dietary ghee residue on serum biochemical profile of broiler chicken
R. Loganathan, P. Shamsudeen, K. Mani, S.C. Edwin, R. Amutha, K. Rajendran and D. Kannan
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

G

Key words: Ghee residue, serum biochemical, broiler chicken
PPHM-009/P

Amino acid profile of ghee residue and their digestibility in poultry
R. Loganathan, P. Shamsudeen, K. Mani, S.C. Edwin, R. Amutha, K. Rajendran and D. Kannan
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

G

hee residue (GR) is a by‐product of dairy industry involving in manufacture of ghee and is a good
source of energy as well as protein, which could be used as an unconventional feed resource in
poultry ration. However, the amino acid profile of GR and their digestibility in poultry is unknown and
hence, an experiment was conducted to assess these criteria. The amino acid profile of GR was
analyzed at Amino Lab., M/s Evonic Industries, Evonic Degussa, Germany. The apparent digestibility
of amino acids was estimated using adult cockerels. The result on amino acid profile of GR revealed
0.98% lysine, 0.51% methionine, 0.31% cystine, 1.28% threonine, 1.49% valine, 0.79% arginine, 1.26%
isoleucine, 2.38% leucine, 0.59% histidine, 1.24% phenylalanine, 0.74% glycine, 1.36% serine, 1.90%
proline, 0.99% alanine, 2.13% aspartic acid and 4.39% glutamic acid. The result on apparent digestibility
of amino acids (per cent) of GR in poultry revealed that the digestibility were 66.86 for lysine, 84.39 for
methionine, 67.13 for cystine, 80.60 for threonine, 83.33 for valine, 85.49 for arginine, 84.08 for
isoleucine, 87.69 for leucine, 80.03 for histidine, 87.16 for phenylalanine, 37.18 for glycine, 81.74 for
serine, 81.23 for proline, 74.59 for alanine, 79.37 for aspartic acid and 84.12 for glutamic acid. The result
of study indicated that GR can be considered as a protein source for poultry especially when lysine,
arginine and methionine are supplemented.
Key words: Amino acid, ghee residue, digestibility, poultry
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hee residue (GR) is a by‐product of dairy industry involving in manufacture of ghee and is a good
source of energy and protein and also a rich source of minerals, which could be used as an
unconventional feed resource in poultry ration. However, GR contains high ether extract concentration
and hence, an experiment was conducted to assess the effect of GR at different dietary inclusion levels
on serum biochemical profile of broilers chicken. Two hundred and ten commercial, sexed, day‐old,
broiler chicks were randomly grouped into seven treatments with three replicates for each treatment
and containing ten chicks per replicate. The treatment groups were fed with diets containing GR at
different inclusion levels, i.e., 0 per cent (control), 5, 10, 15, 20, 25 and 30 per cent. At the end of
experiment (42nd day), blood samples were collected from six birds from each treatment and were
analyzed for serum biochemical parameters. The result on serum total cholesterol revealed that all the
treatment groups, except the group with 10 per cent dietary GR did not differ significantly with control.
The group fed diet with 10 per cent dietary GR showed higher total cholesterol than the groups fed diet
without or with 25 and 30 per cent GR, but did not differ significantly with groups fed diet with 5, 15
and 20 per cent GR. Significantly higher serum triglyceride was recorded in groups fed diet without or
with 5 per cent GR than the group fed diet with 20, 25 or 30 per cent GR. The result on serum HDL
cholesterol revealed that no treatment groups differed significantly with control, except the group fed
diet with 20 per cent GR, which recorded significantly lowest HDL cholesterol among treatment
groups. The treatment groups fed diet with 10 or 15 per cent GR had significantly higher LDL
cholesterol than the group fed without GR, while other treatment group did not differ with any of the
treatment groups. All the treatment groups, except the group fed diet with 5 per cent GR had
significantly lower serum total protein than control. Hence, it is concluded that dietary inclusion of GR
at different inclusion levels influenced the serum biochemical parameters of broiler chicken.
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PPHM-010/O

Artificial insemination and hatchability performance of emu in humid tropical
climate
A. Sundaresan, P. Tensingh Gnanaraj, A.V. Omprakash, N. Ramamurthy, A. Subramanian, G. Rebecca
and M. Babu
College of Food and Dairy Technology, TANUVAS, Koduvalli, Alamathi post, Chennai‐52

E

Key words: Emu, artificial insemination, hatchability
PPHM-011/P

Study on physical semen characteristics of PB2 x indigenous and Dahlem Red
chicken
N. Kalita, M. Ahmed, N. Pathak and S.S. Pathak
AICRP on Poultry Breeding, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

total of 100 ejaculates collected from 10 nos. of PB2 x indigenous and 10 nos. of Dahlem Red
chicken aged 10 months maintained at the poultry shed of “AICRP on Poultry Breeding”, Assam
Agricultural University, Khanapara, Guwahati were used to study the different physical characteristics
of semen. The birds were reared under cage system and maintained under uniform feeding and
managemental practices throughout the period of study. The semen sample was collected from each
bird twice in a week with the abdominal massage method. Immediately after collection, the semen was
evaluated for colour, volume and initial sperm motility and thereafter it was further evaluated for live
sperm and sperm concentration. The normal colour of semen was creamy white in both the groups. The
overall mean ejaculate volume, initial sperm motility, live sperm and sperm concentration was
0.27±0.03 ml, 77.60±1.36 per cent, 80.80±1.00 per cent and 3487.00±498.49 million per ml in PB2 x
indigenous chicken and 0.29±0.01 ml, 77.10±1.60 per cent, 81.20±0.97 per cent and 2295.00±120.51
million per ml in Dahlem Red chicken, respectively. The sperm concentration in the semen samples
differed significantly (P≤0.05) between the PB2 x indigenous and Dahlem Red chicken whereas the
mean ejaculate volume, initial sperm motility and live sperm did not differ significantly between both
the groups.
Key words: Semen characteristics, PB2 x indigenous, Dahlem Red chicken
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mu is one of the big bird of ratite family, reared in Australia and now reared in India. As this bird
is monogamus one, it post more cost of production. In order to reduce the cost and maintain elite
male germplasm, the artificial insemination (AI) technique is the only choice. It is a powerful tool for
rapid genetic improvement and it has been major component in reproduction of many avian species
and it is extensively used in commercial poultry production. Many authors tried AI of emu in
temporate countries, but this is one of the pioneer study in tropical climate like India. Ten male and
fifteen female emus were selected for this study. The male birds were trained by non‐teaser method
and the semen were analysed for first three months of breeding season (Aug., Sept. and Oct) for its
quality. The mean value of semen volume, concentration, motility, pH and per cent live sperms were
0.27±0.02 ml, 1.89±0.02x109/ml, 3.82±0.25, 7.63±0.09 and 83.33±2.07. Other than pH and concentration the
volume, motility and live sperms values were highly significant (P<0.001). The semen sample with
good quality only selected for AI. The female emus were casted on its back and the neat semen (250 μl)
was inseminated successfully using glass speculum. After insemination, the female were started egg
laying between 3‐12 days interval. The female birds were inseminated next day of each egg lay. A total
of 37 eggs were laid during the AI period (December and January), but only 10 chicks were hatched
out, the fertile egg no. is 17 (45.9%), embryonic mortality is 7 eggs (18.5%). This research concludes that
population of emus can be successfully improved through AI. The result of this study will help in
doing complete study of hatchability in future through AI over the years.
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PPHM-012/O

Feeding value of calcium, carnitine and zinc on semen quality characteristics of
cross‐bred chicken
R. Prabhakar, M. Moorthy, S.C. Edwin, V. Ramesh Saravanakumar and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

A

Key words: Calcium, carnitine, zinc, semen quality characteristics, cross‐bred chicken
PPHM-013/P

Fertility rate and cost‐effectiveness of feeding calcium, carnitine and zinc in cross‐
bred chicken
R. Prabhakar, M. Moorthy, S.C. Edwin, V. Ramesh Saravanakumar and K. Mani
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

A

n experiment was conducted to study the effect of dietary supplementation of calcium, carnitine,
zinc and their combinations on fertility and cost of producing fertile eggs in cross‐bred cocks.
Eighty adult cross‐bred cocks and eighty cross‐bred females at the age of thirty weeks was divided into
eight treatment groups containing ten males and ten female birds for each treatment. Each male bird in
the treatment group was considered as a single replicate. The treatment groups consisted of control
(T1), calcium 2 per cent (T2), carnitine 250 mg/kg (T3), zinc 100 mg/kg (T4), calcium 2 per cent + carnitine
250 mg/kg (T5), calcium 2 per cent + zinc 100 mg/kg (T6), carnitine 250 mg/kg + zinc 100 mg/kg (T7) and
calcium 2 per cent + carnitine 250 mg/kg + zinc 100 mg/kg (T8). All the birds were maintained in
individual cages. Different treatment (T1 to T8) groups were fed ad‐libitum for 5 weeks period. All other
management practices for the birds were same for all treatment groups. Semen collected from each
treatment group was inseminated to 10 cross‐bred hens twice in a week maintained in individual cages
under uniform managemental conditions fed with normal layer breeder diet. The eggs were collected
after third day of first insemination for a period of five weeks. The eggs were incubated as per the
standard procedure to study the fertility rate. Finally, the cost‐effectiveness of using calcium, carnitine,
zinc and their combinations for the production of fertile eggs in cross‐bred chicken was worked out.
Statistical analysis revealed a highly significant (P<0.01) difference with regard to overall fertility
percentage in all treatment groups except T4 and T7 and the highest fertility percentage was observed in
T8 group. The overall cost‐effectiveness was significantly (P<0.01) lower in T5, T6 and T8 groups when
compared to control group.
Key words: Fertility, calcium, carnitine, zinc, cross‐bred chicken
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n experiment was conducted to study the effect of dietary supplementation of calcium, carnitine,
zinc and their combinations on semen quality, fertility and cost of producing fertile eggs in cross‐
bred cocks. Eighty adult cross‐bred cocks and eighty cross‐bred females at the age of thirty weeks was
divided into eight treatment groups containing ten males and ten female birds for each treatment. Each
male bird in the treatment group was considered as a single replicate. The treatment groups consisted
of control (T1), calcium 2 per cent (T2), carnitine 250 mg/kg (T3), zinc 100 mg/kg (T4), calcium 2 per cent +
carnitine 250 mg/kg (T5), calcium 2 per cent + zinc 100 mg/kg (T6), carnitine 250 mg/kg + zinc 100 mg/kg
(T7) and calcium 2 per cent + carnitine 250 mg/kg + zinc 100 mg/kg (T8). All the birds were maintained
in individual cages. Different treatment (T1 to T8) groups were fed ad‐libitum for 5 weeks period. All
other management practices for the birds were same for all treatment groups. The semen was collected
at weekly interval from all the treatment groups to examine semen volume, sperm motility, sperm
concentration, live and dead sperms and abnormality of sperms. Statistical analysis of data on semen
volume revealed no significant difference between treatment groups but numerically highest semen
volume was observed in T8 group. Overall sperm motility was highly significant (P<0.01) in all
treatment groups except T4 and T5 groups. The highest mean value for sperm motility was recorded in
T8 group. Significantly (P<0.01) higher sperm concentration was detected in all treatment groups when
compared to control group. The overall dead and abnormal sperm percentage were significantly
(P<0.01) higher in control group than treatment groups.
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PPHM-014/P

Effect of certain homeopathic mother tinctures on immunological status of guinea
fowls
Sneh Lata Gupta, Jyoti Palod, S.K. Singh, C.B. Singh, Anil Kumar, Vinay Singh1 and A.R. Patil
Department of Livestock Production Management, College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145
1

Central Avian Research Institute, Izatnagar‐243 122

T

Key words: Bael, Chelidonium, Punarnava, guinea fowl, immune response
PPHM-015/P

Effects of homeopathic mother tinctures of Bael, Chelidonium and Punarnava on
the haematology of guinea fowls
Sneh Lata Gupta, Jyoti Palod, S.K. Singh, C.B. Singh, Anil Kumar, A.R. Patil and Vinay Singh1
Department of Livestock Production Management, College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145
1

Central Avian Research Institute, Izatnagar‐243 122

T

o know the comparative efficacy of homeopathic mother tinctures of Bael, Chelidonium and
Punarnava on haematological parameters of guinea fowls; the experiment was conducted on a total
number of one‐eighty, guinea fowls (Numida meleagris) of day‐old age, which were randomly divided
into four groups [Control, Bael (Aegle marmelos), Chelidonium (Chelidonium majus) and Punarnava
(Boerhaavia diffusa)], each group having three replications consisting of fifteen guinea fowls each, for a
observational tenure of 12 weeks. The respective homeopathic mother tinctures as per the groups were
added @ 0.05 ml, 0.08 ml and 0.1 ml per bird in the drinking water at the age of 1‐4 weeks, 5‐8 weeks
and 9‐12 weeks, respectively, excluding the control groups which were given plain water. On the basis
of the results of the investigation, it was concluded that inclusion of Bael, Chelidonium and Punarnava
homeopathic mother tinctures in the drinking water of the guinea fowls significantly increased the
haemoglobin, packed cell volume (PCV), total erythrocyte count (TEC), total leukocyte count (TLC),
erythrocyte sedimentation rate (ESR), mean corpuscular volume (MCV), mean corpuscular
haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC) with maximum effect
in Chelidonium mother tincture supplemented group of guinea fowls. The results of the investigation
revealed that inclusion of homeopathic mother tinctures of Bael, Chelidonium and Punarnava in the
drinking water of the guinea fowls improves their haematological values through their systemic
haemopoetic stimulation. This indicates the use of these homeopathic preparations could be
Poultry Production: Feed, Food and Environment Safety
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he study was carried out to discern the effect of certain homeopathic mother tinctures on
immunological status of guinea fowls. A total of one‐eighty, day‐old guinea fowls, which randomly
divided into four groups (T1‐control, T2‐Bael, T3‐Chelidonium and T4‐Punarnava), each group having
three replications consisting of fifteen guinea fowls each, for a period of 12 weeks. The respective
mother tinctures as per the groups were added @ 0.05 ml, 0.08 ml and 0.1 ml per bird in the drinking
water at morning time at the age of 1‐4 weeks, 5‐8 weeks and 9‐12 weeks, respectively (excluding the
control groups which were given plain water). Delayed type hypersensitivity test was carried out for
evaluating cell mediated immune response of guinea fowls by average skin thickness measurement
after subcutaneous injection of standard antigens. It was found that average skin thickness was
significantly (P≤0.05) higher in all the supplemented groups with maximum in Chelidonium
supplemented group of guinea fowls. The humoral immune response as measured by total serum
immunoglobulin precipitation levels, there was significant (P≤0.05) increase in measurement of serum
immunoglobulin concentration in all the homeopathic mother tincture supplemented groups with
maximum in Chelidonium supplemented group, followed by Punarnava and Bael supplemented
groups. Hence, it can be finally concluded that, the inclusion of homeopathic mother tinctures of Bael,
Chelidonium and Punarnava may be used in the guinea fowls and other avian species for improving
their immune response by disease resistance and successful vaccination immunity. Moreover, these
homeopathic preparations could be used for supplementation of commercial poultry feeds for better
immunological and health status of farm birds in order to raise disease free birds and their products.
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encouraged to upgrade health status of birds and used as tonic in vaccinated and immune
compromised diseased flock as a supplement.
Key words: Guinea fowl, Bael, Chelidonium, Punarnava, haematology
PPHM-016/O

Use and transfer of chlortetracycline from feed to egg in twelve poultry farms in
South India
R. Asha Rajini, K. Kodimalar, S. Ezhilvalavan and G. Sarathchandra
Department of Poultry Science, Madras Veterinary College, Chennai

T

Key words: Chlortetracycline, feed, egg, poultry farm
PPHM-017/P

A comparative analysis of foaming properties of chicken, quail and duck egg
M. Samapika, R.A. Rajini and G. Srinivasan
Department of Poultry Science, Madras Veterinary College, Chennai

E

gg white proteins have been extensively used as ingredients in food processing because of the
functional properties like gelling and foaming. Foaming capacity, as well as foaming stability is an
important criterion of foaming properties. A comparative analysis of the foaming property of egg white
from chicken, quail and duck was studied. Six samples, each containing 40 ml of albumen without
chalazae were collected from fresh eggs of each species. The eggs were whipped for one minute. The
foaming volume, volume of liquid phase after 30 minutes and 60 minutes were measured. Foaming
capacity and foaming stability were calculated from the measured values. Significant difference
(P<0.01) was observed in foam volume, drainage volume, foaming capacity and foaming stability.
Quail egg had highest protein percentage among the three species studied; it had higher foaming
capacity (816.67 ml±5.27) but had lower foaming stability due to higher drainage volume (8.50 ml±0.34).
Chicken egg and duck egg exhibited higher foaming stability of 86.67%±0.53 and 85.42%±0.42,
respectively, as compared to quail egg (78.75%±0.85).
Key words: Foaming property, chicken, quail, duck, egg
PPHM-018/O

A study of effect of high environmental temperature on four different chicken
varieties‐ Production performance
R. Anju Rajan, S.C. Edwin, K. Rajendran and N. Murali
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

A

study was conducted to evaluate the effects of high environmental temperature on production
performance of four different chicken varieties viz. commercial broiler (Cobb 400), commercial

Poultry Production: Feed, Food and Environment Safety

102

PPHM Poultry Physiology and Housing Management

o overcome stress, diseases and poor nutrition, farmers are excessively using antimicrobials as
prophylactics or growth promoters to enhance feed efficiency and improve productivity in layers.
A preliminary survey was conducted to assess the use of chlortetracycline in twelve commercial layer
farms and to quantify and confirm its residue in the egg. Samples of feed and eggs were collected at 0
day (prior to chlortetracycline addition), 3, 5 and 7 days during treatment and on the 9th and 14th day
(2nd and 7th day after withdrawal of medication) from each of the twelve commercial poultry farms
studied. Eggs weighing between 56 to 58 g were used for this study. Concentration of chlortetracycline
in feed was significantly (P<0.01) high on 3rd, 5th and 7th day and was comparable. On the 9th day and
14th day, CTC concentration in feed was significantly (P<0.01) lower compared to the earlier three days
studied. Residual CTC level in egg peaked on the 7th day (206.04±0.65 μg/kg). On the 14th day the
average residue found in egg was significantly (P<0.01) lowest (66.80±1.02 μg/kg). Concentration of
CTC in feed (125.90±2.17 and 173.80±1.55 mg/kg) and its residue in egg (173.80±1.55 and 66.80±1.02
μg/kg) was detected even on the 9th and 14th day. Residual level of chlortetracycline in egg was high,
particularly on the 5th and 7th day with an overall average concentration of 196.36 μg/kg. The average
transfer percentage of CTC from feed to egg on the 5th and 7th day was about 0.04%.
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layer (Hy‐Line), Namakkal chicken‐1 (crossbred) and Aseel (indigenous breed). A significant (P≤0.05)
reduction in body weight and feed consumption per bird was observed at elevated temperature.
Significant (P≤0.05) decrease in body weight of broilers and layers and significantly lesser feed
consumption in all varieties observed at elevated temperature due to interactions (variety Χ
temperature). But at sixth week of age, birds showed higher feed consumption at elevated temperature
compared to ambient temperature. Feed conversion ratio showed significant (P≤0.05) improvement in
high temperature at sixth week of age. Livability was significantly reduced at sixth week of age due to
higher temperature. Among chicken varieties, broiler showed significant (P≤0.05) reduction in
livability. Significant (P≤0.05) reduction in eviscerated weight and ready‐to‐cook weight was observed
due to elevated temperature. Due to (variety x temperature) interactions, layers showed significantly
reduced (P≤0.05) eviscerated weight and ready‐to‐cook weight. Elevated temperature and their
interactions with varieties proved no significant effect on giblet weight.
Key words: Chicken varieties, production performance, carcass characteristics
PPHM-019/O

Deepthi Vijay and Pankaj Dhaka
Division of Veterinary Public Health, Indian Veterinary Research Institute, Izatnagar‐243 122

T

he rampant and irrational use of chemical fertilizer under the adage, “if little is good, a lot more
will be better” especially after historied green revolution turned out with deleterious effect on
living soil‐life line of farming, which in turn jolted the country’s long‐boasted miracle of being able to
feed 17.5 per cent of the world’s population with nearly 12 per cent of the world’s arable land. This led
to shifting of paradigm towards organic farming for sustainable production of agricultural land in
country. In present study we have chosen an agricultural land of Kottayam district of Kerala having
integrated farming system with soil profile showing low residual nutrients especially nitrogen
percentage due to unsustainable use of chemical fertilizers for a long time resulted in constant low
productivity graph, hence, planned out to use poultry litter with its predetermined nutrients
composition as a source of manure with certain forethoughts like, application of manure as near as
possible to planting time or to the crop growth stage during which nitrogen is most needed, soil mixing
which reduced nitrogen losses and increase the amount available to plants and conservation measures
such as grass field borders and reduced tillage, which minimize soil and residual manure movement
and leaching of phosphorus hence, prevent groundwater contamination and other problems like
eutrophication of nearby fish ponds. At the end of season production of two hectare land with poultry
litter as manure and other two hectare where chemical fertilizers has been used, keeping other
conditions constant was compared. A significant nearly 36 per cent increase in crop yield noticed in
field with poultry litter as source of manure. Hence, poultry litter can be used as a credible source to
overcome the current problems regarding unsustainable use of chemical fertilizers.
Key words: Poultry litter, chemical fertilizers, soil nutrients, leaching, crop production
PPHM-020/O

Characterization and performance evaluation of indigenous chicken under
intensive system of rearing
Rajakumar Nagarahalli, H.N. Narasimhamurthy, C.R. Gopinath and B.M. Veeregowda
AICRP on Poultry Breeding for Meat, Veterinary College, Hebbal, Bangalore‐560 024

T

he present study was conducted to record the morphological features and to evaluate the
production performance of indigenous chicken under normal rearing system at KVAFSU Poultry
farm, Bangalore. The indigenous chicken from three districts in Bangalore division were utilized for
recording morphological characters as per NBAGR proforma and weekly body weight up to eight
weeks and at 12, 20, 32, 40 and 52 weeks of age, feed conversion ratio (FCR) up to 8 weeks of age; egg
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Poultry litter as manure: A salubrious approach for our conked out agricultural
land
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production up to 52 weeks; shank length, keel length and at 4, 12 and 20 weeks of age. There were
significant differences among indigenous chicken of three districts for body weights, shank length and
keel length and FCR. The body weight of birds pertaining to Bangalore Rural and Chikkaballapur were
significantly higher at all the ages compared to Ramanagar. The hen housed egg production
(43.96±2.87) and survivor’s egg production (57.65±3.77) up to 52 weeks was maximum in Bangalore
Rural. Feed consumed per dozen of eggs (4.36±0.34 kg) was lowest by Chikkaballapur birds. The
indigenous chicken of Bangalore Rural district and Chikkaballapur district resemble Aseel and Ghagus
breeds, whereas, chicken from Ramanagar district resemble Ghagus breed of documented in the state.
The performance of indigenous birds pertaining to Bangalore Rural and Chikkaballapur district under
farm conditions were better in terms of body weight, egg production and FCR.
Key words: Indigenous chicken, morphological characterization, production performance
PPHM-021/O

Rajakumar Nagarahalli, H.N. Narasimhamurthy, C.R. Gopinath and B.M. Veeregowda
AICRP on Poultry Breeding for Meat, Veterinary College, Hebbal, Bangalore‐560 024

A

study was conducted to assess the comparative incubation performance of indigenous chicken
under scavenging and intensive systems of rearing in the Bangalore division of Karnataka. Mean
per cent fertility observed was 73.33, 78.89 and 76.89 for eggs collected from Chikkaballapur, Bangalore
Rural and Ramanagar districts under scavenging whereas the performance under intensive system of
rearing shown that the per cent fertility was 89.38, 90.42 and 89.27 for Chikkaballapur, Bangalore Rural
and Ramanagar districts. The overall hatchability per cent on total egg set and fertile egg set under
scavenging system was 52.80 and 69.11; intensive system of rearing was 73.88 and 82.21, respectively.
The overall incubation performance under intensive system of rearing was excellent compared to
scavenging system as it depends on time of collection of eggs, handling during transportation and
storage period.
Key words: Indigenous chicken, intensive, scavenging systems, incubation
PPHM-022/P

Socio‐economic status and rearing practices of indigenous chicken farmers of
Bangalore division of Karnataka
Rajakumar Nagarahalli, H.N. Narasimhamurthy, C.R. Gopinath and B.M. Veeregowda
AICRP on Poultry Breeding for Meat, Veterinary College (KVAFSU), Hebbal, Bangalore‐560 024

A

survey study, conducted in three districts of Bangalore division of Karnataka to know the land
holdings and rearing practices followed by indigenous chicken farmers. The majority
(41.25±1.78%) of the poultry farmers in the Bangalore division (three districts) had less than two acres
of land. Farmers in all the studied regions regard poultry production as their primary source of
domestic animal protein, with the domestic fowl being the most widely kept poultry species. The
survey data on disposal of indigenous chicken revealed that 47.38±1.42 per cent of the farmers reared
chicken for both sales and own use while, only 6.61±1.35 per cent reared them for sale purpose alone.
They kept the chicken mainly as a source of subsidiary income to the family, particularly for the
housewives. However, overall 63.16±2.04 per cent farmers did not vaccinate their birds. Number of
birds per household in the entire region visited ranged from sixteen to twenty two per household.
Scavenging system was the mode of feeding although birds were also supplemented with unknown
quantities of food grains by 75.77 per cent farmers. Housing was not provided for indigenous chickens
in 83.83% of the total households. The overall annual egg production ranged from 48.07 to 54.27 and
most of eggs were used for hatching purpose and own consumption.
Key words: Indigenous chicken, rearing practice, socio‐economic status, egg production
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Comparative evaluation of indigenous chicken under intensive and scavenging
systems of rearing for incubation performance
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PPHM-023/O

Artificial insemination of Lake’s diluted semen and hatchability performance of
emu in humid tropical climate
A. Sundaresan, A.V. Omprakash, P. Tensingh Gnanaraj, N. Ramamurthy, A. Subramanian, G. Rebecca
and M. Babu
College of Food and Dairy Technology, TANUVAS, Koduvalli, Alamathi Post, Chennai‐52

E

Key words: Emu, artificial insemination, hatchability
PPHM-024/O

Reproductive performance of Namakkal chicken
K. Mani, K. Rajendran, T. Vasanthakumar, M. Moorthy, R. Amutha, B. George Stephenson and G.
Prabakar
Department of Poultry Science, Veterinary College and Research Institute, Namakkal

N

amakkal cross bred chicken was developed as an alternate for desi chicken reared under both
backyard and intensive system. To ascertain the reproductive performance of Namakkal chicken,
a study was conducted in a breeder flock having male female ratio of 1: 8 for a period of 12 weeks. The
hatching eggs were collected daily and stored in the egg storage room. At weekly interval the eggs
were incubated. At the time of hatching, the hatched out day‐old chicks were recorded. The unhatched
eggs were collected and subjected to break out studies. All the infertile eggs, early embryonic mortality,
dead in shell were recorded. The per cent fertility, hatchability, embryonic mortality was calculated.
The result revealed that Namakkal cross bred chicken recorded 30.41 per cent hen day egg production
during the study period. The fertility and hatchability recorded were 85.72 and 71.98 per cent,
respectively. The early embryonic mortality and dead in shell recorded during the study period were
1.77 and 9.26 per cent, respectively. Based on the results it may be concluded that apart from meat
purpose, the Namakkal cross bred chicken may also be used for breeding purpose both under backyard
as well as in the intensive system of rearing.
Key words: Reproductive performance, Namakkal chicken
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mu is second big bird of ratite family, reared in Australia and now reared in India. As this bird is
monogamus one, it post more cost of production. In order to reduce the cost and maintain elite
male germplasm, the artificial insemination (AI) technique is the only choice. It is a powerful tool for
rapid genetic improvement and it has been major component in reproduction of many avian species.
The semen yield per male is minimal (range 0.25‐0.50 ml) and this study was conducted to do AI of
diluted semen in emu birds. Ten male and fifteen female emus were selected for this study. The male
birds were trained by non‐teaser method and the semen were analysed for first three months of
breeding season (Aug., Sept. and Oct.) for its quality, The mean value of semen volume, concentration,
motility, pH and per cent live sperms were 0.27±0.02 ml, 1.89±0.02x109/ml, 3.82±0.25, 7.63±0.09 and
83.33±2.07. Other than pH and concentration the volume, motility and live sperm values were highly
significant (P<0.001). The semen samples were with good quality was diluted with Lake’s diluents for
AI. The female emus were casted on its back and 1:1 Lake’s diluted semen (400 μl) was inseminated
successfully using glass speculum. After insemination, the female were started egg laying between 3‐12
days interval. The female birds were inseminated next day of each egg lay. A total of 37 eggs were laid
during the AI period (December and January), but only 13 chicks were hatched out. The per cent
fertility, total and fertile hatchability, embryonic mortality were 53.33, 43.3, 81.25 and 10.00,
respectively. This study concludes that population of emus can be successfully improved through AI
with diluted semen. The result of this study will help in doing complete study of hatchability in future
through AI of different diluents over the years.
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PPHM-025/O

Acidified amended litter: Beneficial for broiler production and litter quality
Sarada Prasanna Sahoo, Daljeet Kaur, A.P.S. Sethi and Amit Sharma
Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana‐141 004

T

Key words: Litter amendments, broiler chicks, growth performance, litter quality
PPHM-026/O

Evaluation of semen quality in roosters of different age during hot climatic
condition
M. Shanmugam, A. Vinoth, K.S. Rajaravindra and U. Rajkumar
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

T

he semen quality of rooster is affected by factors like age and environmental stressors like
temperature and humidity. The present experiment was conducted to evaluate the semen quality of
roosters of different ages during hot climatic condition. Semen from roosters (n=8/age group) of 23, 42
and 65 weeks of age was collected and evaluated for different physical parameters. The sperm
membrane integrity was evaluated by hypo‐osmotic swelling test and sperm DNA fragmentation was
assessed by sperm chromatin dispersion (SCD) test. The seminal plasma cortisol level was assessed by
EIA. The shed average temperature humidity index (THI) during the experiment was 79.32. Semen
volume and sperm DNA fragmentation were significantly different (P≤0.05) between the age groups
tested. Roosters of 42 weeks age had higher semen volume and lower sperm DNA fragmentation
during study period. None of the other parameters were influenced by the age of the birds. The results
indicated that semen quality was affected by the age of the birds. The extreme heat condition also
appears to exert a negative influence on the sperm chromatin in roosters.
Key words: Chicken, semen, sperm chromatin dispersion test
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he experiment was conducted to compare the effect of various litter amendments on growth
performance of commercial broiler chicks and litter quality of the amended litter. In this
experiment of six weeks duration, litter amendment through abatement with aluminium sulfate (T1) @
90 g/sq.ft. and sodium bisulfate (T2) @ 25 g/sq.ft. was tested and compared with control group without
any litter amendment (T0) during rainy season. 240 chicks were randomly divided into three treatment
groups and one control group, each having 60 birds in three replications of 20 nos with similar body
weight range, average group weight and similar sex ratio. All other feeding and rearing conditions
except the litter amendments were similar for all the groups as per the standard. The body weight gain
was significantly (P<0.05) higher in T2 (1786 g) followed by T1 (1707 g) and T0 (1679 g) groups. Little
variations were observed in the feed intake of chicks during different weeks of age between the
treatments however, the differences were not significant at any stage. The FCR, PER, EER were found
significantly better in the T2 followed by T1 than the T0 groups at the end of the experiment.
Significantly lowest values of moisture content (10‐25%), pH (2.3‐3.2), total bacterial count(7.2‐7.5 CFU
log10) was observed in T2 than T1 moisture content (13‐31%), pH (3.3‐3.6), total bacterial count (7.1‐7.8
CFU log10) as compared to control moisture content (17‐37%), pH (7.0‐7.5), total bacterial count (7.4‐8.1
CFU log10). Frequent cake formation occurred in the litter in increasing order of T1, T0 and T2 groups
and had resulted in undesirably poor sanitary outlook of the birds under respective groups. Maximum
mortality was encountered in control group compared to litter amended groups. From this study, it is
concluded that litter amendments has an important role to augment broiler’s growth performance,
efficiency to utilize feed, protein and energy and survivability. So use of acidifier in litter is very much
beneficial to maintain the litter quality which directly enhances the productivity in broiler production
without any adverse effect.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

PPHM-027/P

Hatching performance of Namakkal chicken‐1 under natural incubation
K. Sangilimadan, R. Richard Churchill, D. Senthilkumar and C. Veerapandian
Instructional Livestock Farm Complex, Veterinary College and Research Institute, Orathanadu‐614 625

A

biological experiment was conducted on five number of Namakkal chicken‐1 hen were used at
the age of 35 weeks under natural incubation purpose at Instructional Livestock Farm Complex,
Orathanadu. All the birds were maintained under backyard system. Totally 58 number of hatching
eggs were placed in five cardboard boxes with fine sand, during the incubation period uniform
managemental condition were followed. In this study, per cent total egg hatchability, fertile egg
hatchability and fertility rate were 63.00±11.47, 72.00±11.58 and 86.33±1.86, respectively. The per cent
infertile eggs, dead in germ and dead in shell were 13.67±1.86, 11.67±5.00 and 11.67±5.00, respectively. It
was concluded that Namakkal chicken‐1 were maintained under backyard system of rearing also can
expected more than sixty per cent hatchability.
Key words: Hatchability, fertility, infertile egg, dead germ

Production performance of Namakkal chicken‐1 under backyard system
K. Sangilimadan, R. Richard Churchill, P. Silambarasan, S. Usha and C. Veerapandian
Instructional Livestock Farm Complex, Veterinary College and Research Institute, Orathanadu‐614 625

T

he biological experiment was conducted Namakkal chicken‐I hen were maintained backyard
system of rearing at Instructional Livestock Farm Complex, Orathanadu. The egg production and
egg weight were recorded from 18‐41 weeks of age. The egg were collected two times per day and
weighed once in week. In this study, age at sexual maturity and age at 5 per cent egg production were
144 and 148 days, respectively. Per cent hen day egg production between 18‐21, 22‐25 and 26‐29 weeks
of age were 16.07±1.61, 31.10±1.10 and 21.28±1.16, respectively. The age between 30‐33, 34‐37 and 38‐41
weeks of egg production were 33.78±0.45, 49.26±2.04 and 41.49±2.24, respectively. The egg weight (g)
between 30‐33, 34‐37 and 38‐41 weeks were 49.65±1.80, 48.35±0.64 and 49.67±0.41, respectively. It was
concluded that Namakkal chicken‐1 were maintained under backyard system of rearing alone can
expected more than fifty per cent egg production.
Key words: Egg production, egg weight, sexual maturity
PPHM-029/O

Studies on the cost of production of day‐old broiler chicks in the hatcheries of
Guwahati city
R. Burhagohain, J.K. Talukdar, D. Sapcota and R. Saikhom
Department of Poultry Science, College of Veterinary Science, Khanapara, Guwahati‐22

A

study was carried out to record the cost of production of day‐old broiler chicks from the eggs
brought from outside the state of Assam. The study was carried out in satellite hatcheries located
around Guwahati city throughout a calendar year of 2011. Total seventeen numbers of established
hatcheries were included for the study and required information and data were collected from the
hatchery owners and intermediaries involved in the production system, using a set of structured
interview schedule. To calculate the economy, the various cost components were considered viz.
electricity bill, diesel cost for generators, labour wages, taxes, packaging material cost, transportation
cost and other miscellaneous costs. From the study, it was revealed that the cost of production of day‐
old broiler chicks in different hatcheries ranged from Rs. 18.32 to Rs. 20.08. The analysis of variance
showed highly significant difference (P<0.01) in cost of production between different hatcheries.
Key words: Broiler chicks, cost of production, hatchery
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PPHM-030/O

Studies on hatchability of broiler chicken eggs in and around Guwahati city
R. Burhagohain, J.K. Talukdar, D. Sapcota and R. Saikhom
Department of Poultry Science, College of Veterinary Science, Khanapara, Guwahati‐22

A

n investigation was carried out to record the hatchability of broiler chicken eggs in different
hatcheries in‐and‐around Guwahati city taking into consideration of the field data obtained
through survey work in the Kamrup district (Assam). For this study, total seventeen numbers of
established hatcheries were included. The required information and data were collected from the
hatchery owners and intermediaries involved in production system, using a set of structured interview
schedule. The data were statistically analyzed as per the method of SAS enterprise guide (2008). The
mean hatchability on total egg set (TES) and fertile egg set (FES) of broiler chicken eggs were recorded
as 78.49% and 83.91%, respectively. The analysis of variance showed that both these parameters varied
significantly (P<0.01) among the hatcheries.
Key words: Hatchability, hatcheries, total egg set, fertile egg set

Seasonal studies on the hatchability of broiler chicken eggs
R. Burhagohain, J.K. Talukdar, D. Sapcota and R. Saikhom
Department of Poultry Science, College of Veterinary Science, Khanapara, Guwahati‐22

A

study was carried out to evaluate the impact of seasonal variation on hatchability of broiler
chicken eggs imported from outside the state of Assam, especially from the main land. This work
was carried out in hatcheries located in‐and‐around Guwahati city throughout the year of 2011 using
seventeen established hatcheries. The required information and data were collected from the hatchery
owners and intermediaries involved in the production system, using a set of structured interview
schedule. The data were statistically analyzed as per the method of SAS enterprise guide (2008). The
hatchability percentage on total egg set (TES) basis in broiler eggs in different seasons viz. winter
(December to February month), spring (March to May month), autumn (September to November
month) and summer (June to August month) were recorded as, 81.13, 79.46, 79.09 and 74.27%,
respectively; whereas the hatchability rate on fertile egg set (TES) basis was reported to be in the order
of 86.58, 84.82, 84.47 and 79.77%, respectively. The hatchability, either on TES or on FES basis showed
significant differences (P<0.01) among various hatcheries.
Key words: Hatchability, season, variation
PPHM-032/O

Hatchability of Vanaraja eggs under natural brooding system
R. Burhagohain, D. Sapcota and P.C. Deka
Krishi Vigyan Kendra, Sonitpur, Assam Agricultural University, Napam, Tezpur‐784 028

A

study was conducted under National Initiative on Climate Resilience Agriculture (NICRA) at
Krishi Vigyan Kendra, Sonitpur (Assam) to study the hatchability of Vanaraja eggs in the climatic
condition of Assam. Ten farmers were selected for the purpose of study and three hundred chicks were
distributed to each farmer for rearing. When the hens reached the age at sexual maturity, the laid eggs
were allowed to brood naturally under village condition. At the end of twenty‐one days of incubation
period, the results of hatchability of Vanaraja eggs from each farmer were collected and analysed
statistically. The mean hatchability was found to be 69.49±1.32.
Key words: Hatchability, Vanaraja, farmer
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PPHM-033/O

CARI diluent for short‐term preservation of WLH chicken semen
J. Mohan, K.V.H. Sastry, R.P. Singh, J.S. Tyagi and S. Sharma
Central Avian Research Institute, Izatnagar‐243 122

A

Key words: Semen diluent, WLH chicken, motility, fertility
PPHM-034/P

Blood biochemical parameters studies in Uttara fowl
Shive Kumar, Anil Kumar, Brijesh Singh, R.K. Sharma, D.V. Singh and S.K. Singh
Department of Livestock Production Management, College of Veterinary & Animal Sciences, GBPUAT, Pantnagar‐263 145

U

ttara fowl chickens represented an important protein source to people in different hilly areas of
Uttarakhand. Blood biochemical parameters and carcass traits were studied in a flock of Uttara
fowl. These included live weight, dressed weight, eviscerated weight, giblet weight, skin weight, feet
and shank weight, head weight, feather weight, wing weight and neck weight in Uttara fowl at
University poultry farm. Males showed higher values in different blood biochemical parameters than
the female Uttara fowl except in globulin and glucose level. Male Uttara fowl had heavier live, dressed
weight, eviscerated weight, giblet weight, skin weight, feet and shank weight, head weight, feather
weight, wing weight and neck weight than female. Therefore, estimation of blood biochemical
parameters and carcass traits recommended further research to evaluate growth characteristics under
semi‐intensive conditions and to determine sensory characteristics and consumer acceptability of meat
from native chicken.
Key words: blood biochemical, Uttara fowl
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ttempts have been made to identify the suitable diluent for short‐term preservation (24 h) of WLH
chicken semen on the basis of sperm motility and fertility. For these study, 60 healthy adult female
and 30 male birds from WLH were taken. All the birds were maintained under uniform husbandry
conditions in individual cages. They were allowed to get the normal/breeder ration and water ad libitum
with 14 h light per day. Standard procedures were used for semen collection, dilution, sperm motility
and fertility examination. For fertility examination, semen was diluted (1:1) with various semen
diluents in a 5 ml round bottom glass tube (length= 7 cm, diameter= 1 cm) and stored (24 h) at
refrigerated temperature. At 0 (freshly ejaculated‐diluted semen) and 24 h of storage, 15 hens for each
diluent (i.e., normal saline, CARI semen diluent, BPSE, and Lake’s semen diluents) were inseminated
with the diluted semen. No significant difference was found in sperm motility among the different
diluents at 0 h storage period. At 24 h of storage, a significant (P<0.05) reduction was found in sperm
motility in normal saline and Lake’s semen diluents. At 0 and 24 h storage of semen, fertility was
recorded 2‐7 days after artificial insemination (60‐100 million spermatozoa/AI) of respective diluted
semen of WLH. During this period, no significant difference was found in fertility among the different
diluents using 0 h stored semen. By employing the 24 h stored semen during the same fertile period,
superior fertility (above 90%) was recorded using CARI semen diluent, followed by BPSE and Lake
semen diluent. Whereas, no fertility was examined in the group of hens received the 24 h stored diluted
semen in normal saline. Overall, CARI semen diluent also expressed better fertility than others at the
higher dilution rate (1:2). Fertilising ability of preserved (24 h) semen is comparable to the freshly
ejaculated semen of chicken. This diluent is so good that does not require the adjustment of pH because
the composition of the diluent is prepared in such a way that the desired pH (7.20) and osmotic
pressure (330 m.Osm/kg H2O) can be achieved automatically. This diluent needs to be tested in other
poultry species/breeds.
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PPHM-035/O

Hatching performance of desi chicken eggs in custom hatching unit
T. Lurthu Reetha, M. Babu and A. Clement Ebenezer Henry
Veterinary University Training and Research Centre, Tiruchirapalli

A

study was undertaken with an objective to assess the hatchability of eggs of desi chicken in
custom hatching unit under field condition. The farmer adopting the technology of hatching eggs
in custom hatching unit in Mutharasanallur village of Tiruchirapalli district was advised to collect the
desi chicken eggs. A total of 159 desi chicken eggs were collected and the eggs were incubated in a
custom hatching unit at a temperature of 100°F, the relative humidity of 60 per cent for 18 days of
incubation and 99.5°F with the relative humidity of about 65 per cent during the last three days of
incubation was maintained. The eggs were turned 10 to 12 times a day. A total of 96 chicks were
hatched out of 159 eggs set. The fertility observed was 88.05 per cent. The total hatchability was 60.38
per cent, the fertile hatchability 68.57 per cent, early embryonic mortality 20.13 per cent and the late
embryonic mortality 7.55 per cent.

PPHM-036/O

Management practices of broiler in Sonitpur and Lakhimpur districts of Assam
Rupjyoti Hazarika, K.P. Kalita, K.K. Saharia, J.D. Mahanta and N. Saikia
College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati‐22

P

resent study was carried out in two districts of Assam namely Lakhimpur and Sonitpur on various
management practices of broiler. For this study, the data were collected from 100 number of broiler
farmers, 50 farmers from each district. A well developed pre‐tested interview schedule was developed
to collect the data. The study revealed that majority of the respondents in both districts Lakhimpur (86
per cent) and Sonitpur (80 per cent) used kutcha type of house with pucca floor (Lakhimpur district 68
per cent and Sonitpur district 74 per cent) for broiler rearing. Cent per cent respondents of Sonitpur
district and 98 per cent respondent of Lakhimpur district used litter as bedding material for broiler
rearing. It was found that only 20 per cent respondent in Sonitpur district and 6 per cent in Lakhimpur
district maintained farm record in proper way.
Key words: Management practice, broiler, Sonitpur, Lakhimpur
PPHM-037/O

Village‐based indigenous chicken production system of Kerala
P. Girishkumar, R. Richard Churchil, A. Jalaludeen, K. Narayanankutty and A. Kannan
Centre for Advanced Studies in Poultry Science, College of Veterinary and Animal Sciences, Mannuthy, Thrissur

A

study on backyard poultry farming systems of village chicken was carried out among poultry
farmers of remote villages in Kozhikode and Kannur districts of Kerala. Majority of the
households rearing poultry in this area belongs to Thiya community (87.50%) because of their
preponderance, but other communities were also equally involved in poultry keeping. The main
occupation of the poultry farmers was agricultural work (23.44%). Majority (53.13%) of them rear
poultry along with large animals like cattle and goat, while 43.75% households have poultry rearing as
the only animal husbandry activity. A vast majority of the poultry farmers (85.94%) had only less than
50 per cent of land. Only 3.13% of poultry farmers had vegetable cultivation. Mostly (89.06%) women
are responsible for poultry rearing. Majority of households (89.06%) had more than five years of
experience in poultry rearing and most of the families (73.44%) reproduced their chicken from earlier
generations or procured from neighbourhood. Poultry is kept for both egg and meat (68.75%) and
78.13% farmers did not cull their female birds. Surplus males are being discarded at the age between
seven months to one year by 59.38% of households and are mainly for self use (50%). The average flock
size was 5.37 birds per household and 57.81% of households had not even a single adult male. The
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male‐female ratio was found to be 1: 4.05. The majority of the coops (63.5%) were placed above the
ground level with average height of 1.35 ft and 77.77% households constructed the coops at a distance
between two and ten meters from their houses. Roofing material was mostly (33.33%) of tiles, while,
61.9% flooring were of wooden and 72.13% coop walls were made of wood. Most of the coops (44.44%)
were having a height between 1.6 and 2.0 ft with an average 1.87 ft. About 58.73% of farmers were
providing a coop area of 0.51 to 1sq.ft. per bird as night shelters and the average coop area per bird was
0.87 sq.ft. The average approximate construction cost of the coop was Rs. 485.83.
Key words: Indigenous chicken, production system, Kerala
PPHM-038/P

Characterization of Tellicherry chicken
P. Girishkumar, R. Richard Churchil, Binoj Chacko, P. Anitha and Leo Joseph
Centre for Advanced Studies in Poultry Science, College of Veterinary and Animal Sciences, Mannuthy, Thrissur

Key words: Morphological characterization, Tellicherry chicken
PPHM-039/O

Backyard poultry rearing (CARI model) for sustainable livelihood in Odisha
S.C. Giri, S.K. Sahoo, K.V.H. Sastry, S. Saranand and R.K.S. Bais
Regional Centre, Central Avian Research Institute, Bhubaneswar‐751 003

B

ackyard poultry rearing is a common practice of tribal farmers living in different states of India for
fancy and fighting purposes. One thousand landless and marginal farmers were identified having
experience in rearing native poultry birds in Odisha, one of the tribal dominated states of India.
Farmers were sensitized and motivated through mass vaccination programme against Ranikhet
disease, exposure visits and trainings about housing, brooding, feeding and health management of
backyard poultry under extensive management system. The protocol was to construct low‐cost poultry
houses, supply of 25 day‐old chicks (CARI Debendra variety, a dual purpose chicken with multi‐
coloured plumage developed by CARI), 5.0 kg chick mash (CP: 18 per cent and ME: 2400 kcal), one
feeder and one drinker for each unit. The vaccines Lassota (F1 strain) and R2B were given on day 1 and
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M

orphological characterization of Tellicherry chicken was carried out from 200 adult birds
maintained under extensive backyard rearing by village farmers from Kozhikode and Kannur
districts of Kerala. The most prevalent plumage colour in case of males of Tellicherry chicken was red
(47.22%) followed by black (19.44%) and brown (16.67%) and of females was black (41.46%) followed by
brown (34.5%). Most common primary plumage pattern in males was wild type (61.11%) but in
females, wheaten (32.93%) and solid black (24.39%). The examination for secondary plumage pattern of
neck feathers showed that 91.67% in males and 61.58% in females were non‐specific. A total of 17.07%
females showed stippling and 10.98% showed single lacing. The most prevalent skin colour of
Tellicherry chicken white (61.5%) followed by yellow (36%) and black (2.5%) and the shank colour was
predominantly yellow (51.5%) or white (15.5%) or black (14.5%). The ear lobe colour was mostly white
and red (64%) or red (18.5%). The eye colour was yellowish red (51%) or yellow (44.5%) or black
(4.50%) and comb colour was red (87%) or blackish red (9%) or yellow (2.5%) or black (1.50%). The
wattle colour was red (90%) or blackish red (9%) and yellow (1%) and beak colour was yellow (38.5%)
or black (32%) or black shaded yellow (28.5%) or blue (1%). The most common comb type was single
(97.5%), the remaining were of pea. The comb position was erect (59.5%) or floppy (40.5%). The mean
shank length of males and females was 93.91±1.34 and 79.64±0.55 mm with overall mean of 82.14±0.64
mm. Beak length was 32.04±0.40 mm in males and 29.95±0.22 mm in females with an overall value of
30.38±0.20 mm. The spur length was very high at 4.37±0.95 mm in males and low at 0.32±0.11 mm in
females with an overall mean of 1.03±0.22 mm. The adult body weight of 1528.10±87.72 g was recorded
in males and 1414.19±37.53 g in females with overall mean of 1445.70±25.84 g. The length of shank, beak
and spur and body weight between sexes differ significantly (P≤0.01). As per the knowledge, this is the
first methodical study to document the phenotypic characters of Tellicherry chicken.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

12th weeks of age, respectively. At ten days, brooded chicks allowed to graze outside for few hours with
complete scavenging facility for 20 days onwards. Kitchen waste, vegetable peels, fish scales and low
quality broken rice was provided as source of feeding. Albendazole liquid was given orally once at 10th
weeks. Monthly body weight, per cent mortality, age at first egg, egg production up to 50th wk and egg
weight at 40th wk of age were recorded. Observation revealed matured body wt (P<0.01) of
1808.25±26.63 g (male) and 1458.45±15.93 g (female) at 20th wk of age with age at first egg 151.49±1.30
days and mortality per cent of 16.69 by 6th month. Predators were the greatest cause of mortality. Egg
production up to 50th wk, egg weight at 40th wk collected for 1150 numbers of hens were 117.33±1.68
and 51.76±0.57 g, respectively. Male birds were disposed at the onset of egg laying in the flock to incur
good income and to facilitates availability of sufficient feed to layers. Farmers reared second batch after
disposal of adult males. Observation revealed 693 farmers highly and 242 moderately successful that
improved the livelihood and nutritional security of the tribal farmer families.
Key words: CARI Debendra, body weight, eggs, tribal farmer
PPHM-040/O

R. Anju Rajan, S.C. Edwin, K. Rajendran and N. Murali
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

T

he objective of experiment is to study the effects of high environmental temperature on liver heat
shock protein 70 (Hsp70) and serum corticosterone level of different chicken varieties viz.
commercial broiler (Cobb 400), commercial layer (Hy‐Line), Namakkal chicken‐1 (crossbred) and Aseel
(indigenous breed). After two weeks of elevated temperature treatment, Hsp70 and serum
corticosterone were estimated using a commercially available ELISA kit. A significantly (P≤0.05) higher
level of Hsp 70 was observed at elevated temperature in combined sex group only. But there was no
significant difference in Hsp70 level among different chicken varieties and the interactions between
variety and temperature in any of the three sex groups (male, female and combined). Serum
corticosterone level showed a significant (P≤0.05) higher value at elevated temperature for female and
combined sex group. Aseel showed a significantly (P≤0.05) higher corticosterone level at elevated
temperature in both female and combined sex group and a numerically increased value in male group
due to the interactions. It is concluded that expression of Hsp70 in liver may not be the right indication
of heat tolerance in birds subjected to this study.
Key words: High environmental temperature, chicken varieties, Hsp 70, corticosterone
PPHM-041/P

Quantitative estimation of environmental parameters in broiler houses during
different seasons
Pragya Bhadauria, S.K. Bhanja and S. Majumdar
Central Avian Research Institute, Izatnagar‐243 122

I

ntensification of livestock production systems during the last decades has led to increases in aerial
pollutant emissions. In poultry production system, there is particular concern about the pollution
caused by emission of gases and odours. Housing environmental parameters are not regularly
monitored on poultry farms and are often overlooked. Quantitative estimates on air quality parameters
is required to establish threshold levels of contaminants beyond which health or production of birds is
affected and for effectiveness of the various major abatement strategies for reducing major pollutants
like ammonia. The study was undertaken at three broiler houses viz. brooder, cage and floor housing
system located at Central Avian Research Institute, Izatnagar, India, in order to monitor the
environmental conditions in different housing system during different seasons. The house temperature
(°C), relative humidity (%) and other gases (ppm) concentrations were measured by using equipment
AQ 5000P, indoor air quality monitor, ammonia concentration (ppm) by satellite XT ammonia analyzer
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Effect of high environmental temperature on liver heat shock protein 70 and serum
corticosterone level in different chicken varieties
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and dust concentration (mg/cubic meter) by real time dust monitor. It was found that, during summer
months broiler shed’s temperature varied from 37.20‐39.17°C, relative humidity from 23.81‐25.50% and
ammonia concentration from 4.67 ppm to 12.38 ppm and the least concentration was found in brooder
house compared to floor house. During rainy season, the houses were hot (32.23‐32.53°C) and humid
(65.88 to 66.25%) leading to significantly higher ammonia production in floor and brooder house (more
than 20 ppm) than cage house (8.31 ppm). While nitric oxide content was significantly higher in all
three kinds of houses in winter months ranging from 2.18 to 2.22 ppm. The concentrations of gases
varied significantly during different seasons, but there was no significant variation in the temperature
and humidity in different broiler sheds. During winter months, temperature and ammonia
concentrations were maintained at a more comfortable level in the caged facilities.
Key words: Quantitative estimation, environmental parameters, broiler house
PPHM-042/O

P. Vasanthakumar, D. Chandrasekaran, M.R. Purushothaman, S. Senthilkumar, B. Pangayarselvi, P.
Sasikumar and C. Kathirvalan
Veterinary College and Research Institute, Namakkal‐637 002

A

broiler trial was conducted using 1200 number of birds to assess the comparative performance of
broiler chicken reared under automated environment control chamber facility and open sided
conventional poultry house during summer season. One day‐old commercial broiler chicks (n=1200)
were allotted to four treatment groups (300 chicks per group) with 20 replicates per treatment group
and 15 birds per replicate. The birds belonging to T1, T2 and T3 groups were reared in environment
control chamber facility whereas the birds belonging to T4 were reared in open sided conventional
poultry house. The set temperature and humidity in the environment controlled chamber for T1 group
was 33°C and 60% RH throughout the experimental period up to 35 days of age. The birds in the T2
group were subjected to gradual reduction in set room temperature @ 3°C per week from 33°C during
first week to 24°C during fifth week of age with 60% RH. The birds belonging to T3 group were reared
at a set chamber temperature of 24°C and 60% RH from second week to fifth week of age. All the birds
were reared in deep litter pens using coir pith as litter material. The body weight (g) of birds in T4
group (1896±17) was significantly low (P<0.05) during different phases of growth whereas it was more
(P<0.05) in T3 group (2092±21). The birds in T1 and T4 groups consumed less (P<0.05) feed over T2 and
T3 groups. The feed conversion efficiency was better in T3 group (1.35±0.01) followed by T2 group
(1.40±0.01) when compared to the T4 group (1.51±0.01). During sixth week of age, a total of 48 birds
were slaughtered @ 12 birds from each group for studying the carcass characteristics. The hot carcass
weight, dressing percentage, cut‐up parts weight, meat: bone ratio, weights of liver, heart, gizzard and
intestine length did not differ significantly among the four treatment groups. From this study, it can be
concluded that the performance of birds reared under environment control chamber facility at 24°C
(with 60% or less RH) from second to fifth week of age was found to be better and the birds reared in
open sided poultry houses performed poor during summer season.
Key words: Environment controlled house facility, broiler chicken performance, summer season
PPHM-043/O

Multiple exposures to hot and cold incubational temperature improve post‐hatch
performances in broiler chickens
S.K. Soren, S.K. Bhanja, S. Majumdar, Pragya Bhadauria, M. Mehra, A. Goel and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

A

study was conducted to evaluate the effect of multiple exposure of high (102.2°F, RH 70%) or low
incubation (96.8°F, RH 60%) temperature at three stages of broiler embryo development (early: 4
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Performance of broiler chicken reared under environment control chamber facility
and open sided conventional poultry house during summer season under semi‐arid
tropical climate
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PPHM-044/O

Effect on economical feasibility of different types of cooling systems in broiler
production during hot‐dry and hot‐humid months of summer
Rohit Gupta, Daljeet Kaur, Sangeeta Chopra, Sarabjeet Singh Nagra and Pragya Bhadauria
Department of Livestock Production Management, College of Veterinary Science, GADVASU, Ludhiana

H

igh ambient temperature can have a major impact on performance of commercial poultry. When
they are coupled with high humidity, the combination can become critical. A study was
conducted to find out economical feasibility of different types of cooling systems in broiler production
during hot‐dry and hot‐humid months of summer. Fan‐pad (FP) and fan‐fogger (FF) were used during
hot‐dry period and exhaust‐fan (EF) and ceiling‐fan (CF) were used during hot‐humid summer months
as cooling devices against the control (without any cooling). 480 day‐old sexed commercial broiler
chicks were randomly divided into 12 groups each having 40 numbers with similar body weight range
and equal sex ratio. All chicks were reared under similar brooding conditions for 2 weeks. Total cost
was calculated by taking all the working capital (fixed cost, feed cost, maintenance cost, labour charges,
and electricity expenses) along with interest and depreciation charges. During hot dry period, FP and
FF group had Rs. 6418.00 and Rs. 5777.00 more expenditure than the control group as a cost of broiler
production. Receipt from sale of broiler was found higher in FP (Rs. 41094) followed by FF (Rs. 39254)
and control group (Rs. 33267). Net profit per bird ranged between Rs. 4.27 to Rs. 8.67 under both the
cooling treatments. In the second experiment, EF and CF group had Rs. 4049.18 and Rs. 2825.58 more
expenditure than the control group as a cost of broiler production. Receipt from sale of broiler was
found higher in EF (Rs. 51566) followed by CF (Rs. 49188) and control group (Rs. 45168). Net profit per
bird ranged between Rs. 33.45 to Rs. 37.06 under both the cooling treatments. In both the experiments,
overall comparison of net profit indicated that an extra profit of Rs. 4.40, Rs. 0.65, Rs. 7.33 and Rs. 3.73
per bird, respectively, was observed in FP, FF, EF and CF groups against the control group. Study was
concluded as all the cooling system was able to make more profit during summer months, in which
fan‐pad and exhaust‐fan was more economical, respectively, in hot‐dry and hot‐humid months.
Key words: Cooling systems, broiler, economic
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to 7 d, mid: 11 to 14 d and late: 18 to 21 d) on the hatchability, embryo viability, post‐hatch growth,
development of vital organs and hematological biochemistry. The hot or cold temperature was
maintained for 6 h daily at specified period during incubation and rest time maintained at standard
incubation temperature (ST) similar to control group (99.5°F and 60% RH). After hatching, the chicks
were weighed; wing banded and reared in electrically heated battery brooders with standard
management practices till 42 days. Hot incubation temperature at early period (EH‐ST‐LH, EH‐MH‐ST)
affected the 8th d embryo weight but not the 15th d embryo weight. Continuous exposure to hot or cold
temperature during early and mid‐incubation (EH‐MH‐ST, EC‐MC‐ST) had higher number of
embryonic death. The per cent hatchability (>90%) was higher in the group received multiple cold
incubation temperature at early and late (EC‐ST‐LC) period or at mid and late (ST‐MC‐LC) than control
group (82%). Higher (P<0.01) chick weight and chick to egg weight ratio was recorded in multiple cold
incubated group but maintained lower body temperature (P<0.01) on the day of hatch. Yolk utilization
at DOH was better in ST‐MC‐LC group than EH‐ST‐LH group but did not differ from control group.
Liver weight at DOH was lower in multiple cold incubated groups. Consistent improvement in post‐
hatch body weight was recorded both in male and female birds of ST‐MH‐LH and ST‐MC‐LC group.
Increased H:L ratio (P<0.01) was recorded in EH‐ST‐LH and EH‐MH‐ST than ST chicks on DOH but
ratio increased (P<0.01) in EC‐ST‐LC and ST‐MC‐LC at 14 d PH. Elevated serum glucose (P<0.05) was
recorded in EC‐MC‐ST whereas it was lower in EH‐ST‐LH than ST however, serum total protein
decreased (P<0.01) on DOH. Cellular (response to PHAP) and humoral immunity (anti SRBC) did not
differ due to thermal exposure. It is concluded that thermal exposure during mid and late embryo
incubation significantly affected economic traits in post‐hatch broiler chickens.
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PPHM-045/P

Protamine transcripts in chicken sperm: Bio‐marker for fertility prediction
C.M. Shafeeque, S.K. Sharma1, K.V.H. Sastry1, J. Mohan1, J.S. Tyagi1 and R.P. Singh
Sálim Ali Centre for Ornithology and Natural History, Anaikatty‐641 108
1

Central Avian Research Institute, Izatnagar‐243 122

P

Key words: Sperm RNA, fertility, bio‐markers, protamine
PPHM-046/P

Comparative biochemical studies on eggs of different poultry birds
R.B. Nayak, G. Sahoo, P.C. Bisoi and S.K. Mishra
College of Veterinary Science and Animal Husbandry, Orissa University of Agriculture and Technology, Bhubaneswar‐751
003

S

ix eggs from each strain of poultry birds i.e., Assel (As), Vanraja (VN), Kalinga Brown (KB), Rhode
Island Red (RIR), Black Rock (BR), Kadakanath (Kad), Red Cornish (RC), White Leghorn (WLH),
White Pekin (WP), Khaki Campbell (KC), Japanese Quail (Q), Japanese Turkey (Tk) and Guinea Fowl
(GF) were taken for the study of different physico‐chemical parameters. Considerable variations were
found in egg weight from various species and among breeds within the species studied. Egg weight in
different breeds of poultry ranged between 12.41±0.50 g (Tk) to 73.74±0.41 g (Q). KB (50.58±0.84 g)
showed significantly (P<0.05) higher weight than Q (12.41±0.50 g) and GF and lower than rest of the
breeds except WLH which showed no significance with KB. WP (64.64±0.31 g) showed significantly
(P<0.05) lower weight than Tk (73.74±0.41 g) but higher than rest of the breeds. GF showed significantly
(P<0.05) higher weight than Q but lower than rest of the breeds. Yolk weight in different breeds of
poultry ranged between 4.58±0.38 (Q) to 21.05±0.65 g (WP). As (16.66±0.44 g) showed significantly
(P<0.05) lower weight than that of RC (20.13±1.21 g), WP, T and higher weight than KB (12.27±0.20 g),
WLH, Q and GF. No significant values reported with rest of the breeds. Albumin weight in different
breeds of poultry ranged between 6.71±0.26 (Q) to 41.68±0.33 g (Tk). As (31.57±0.63 g) showed
significantly (P<0.05) lower weight than that of VN (35.22±9.34 g), RIR, WP, Tk and higher weight than
Q (6.71±0.26 g) and GF. No significant values reported with rest of the breeds. Similar results were seen
with KB (32.98±0.43 g) BR, Kad, RC, WLH, KC which have higher weight than Q, GF and lower than
VN, RIR, WP, Tk and non‐significant among them. Yolk/albumin ratio in different breeds of poultry
ranged between 0.36±0.01 (WLH) to 0.69±0.07 g (Q). As (0.52±0.01) showed significantly (P<0.05) higher
than KB (0.37±0.00), RIR, WLH and lower weight than Q (0.69±0.07). No significant values reported
with rest of the breeds. Cholesterol content (mg/g yolk) in different breeds of poultry eggs ranged
between 12.05±0.59 (Q) to 17.39±1.88 mg (RIR). As (15.56±1.09 mg/g) showed significantly (P<0.05)
higher weight than WP (12.87±1.32), Q and lower weight than RIR (17.39±1.88 g). GF (16.95±0.49 g)
showed higher weight than Q (12.05±0.59) and WP and lower than RIR. Other breeds i.e., VN, KB, BR,
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rotamine (PRM) is small, arginine rich major nuclear protein that is involved in packing DNA
through chromatin modification in spermatozoa. PRM transcripts in sperm may be utilized as bio‐
markers for fertility prediction in chicken like human being and other livestock. No research work has
been conducted on this aspect in chicken. Hence, attempts have been made to investigate the presence
of PRM transcripts in chicken sperm by PCR. Twenty healthy adult male Kadakanath (49 weeks of age)
from the same hatch were used for this study. Semen from five males were collected and pooled, and
then subjected for percoll or pure sperm density gradient centrifugation to remove somatic cell
contamination. Somatic cell‐free sperm were further used for RNA isolation followed by cDNA
synthesis. A total eight cDNA samples were prepared and used for PCR to make sure the presence of
PRM and CD4 transcripts. Amplification was not observed in any of the sample with primers specific
for the CD4 gene, a somatic cell marker, whereas all the samples were found positive for PRM
transcripts. These results confirmed that all the samples were free from somatic cell RNA
contamination, and were having PRM transcripts. Hence, this study concluded the presence of PRM
transcripts in chicken sperm that may be used as fertility biomarkers for male birds.
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Kad, RC, KC and Tk showed considerable similarity amongst them. Cholesterol (mg/egg) in different
breeds of poultry ranged between 55.51±5.81 (Q) to 335.21±8.44 g (Tk). As (238.89±19.09 mg/g yolk),
RIR, BC, Kad, RC, WLH, WP, KC and GF had showed considerable similarity amongst them and had
higher content than KB (167.02±17.75 mg/egg), Q and lower weight than VN (289.91±17.14 mg/egg) and
Tk. Triglyceride (mg/g yolk) in different breeds of poultry ranged between 123.52±1.95 (As) to
259.78±19.21 (RC). VN, RIR, Kad, RC, WP, KC and Tk female values were significantly (P<0.05) lower
than RC (259.78±19.21 mg/egg) and had considerable similarity among them. KC (201.67±16.95
mg/egg), BR, WLH and Q values were reported higher than VN (190.57±5.71 mg/g), RIR, Kad, RC, WP,
KC and Tk higher than none and reported non‐significant with rest of the birds. Triglyceride (mg/egg)
content in different breeds of poultry ranged from 629.25±51.11 (Q) to 4921.74±254.12 (Tk). VN
(3414±179.12 mg/egg), RIR, BR, Kad, RC, WP, KC, Tk female values were significantly (P<0.05) higher
than rest of the breeds and had considerable similarity among them. KB (1820.64±67.95 mg/egg), WLH
values were reported higher than Q (629.25±51.11 mg/egg) and lower than VN (3414±179.12 mg/egg),
RIR, BR, Kad, RC, WP, KC, Tk egg.
Key words: Biochemical, egg, poultry

Performance and welfare of broiler chicks reared on different bedding material
during summer
Gourav Sharma and Asma Khan
Department of Livestock Production and Management, Sher‐e‐Kashmir University of Agriculture Science & Technology,
Jammu

T

he present study was conducted to evaluate the performance and welfare of broiler chicks reared
on different bedding material under similar conditions of housing and management during
summer season. T0 Paddy husk (control), T1 Paddy straw, T2 Pine leaves and T3 combination of paddy
straw and pine leaves were used as different litter materials for rearing of broiler chicks (n=120). The
growth parameters tested in the experiment were body weight, body weight gain, FCR and carcass
characteristics (viz. evisceration rate and proportion of cut‐up parts). Average weekly body weight (5th
week), weekly body weight gain (2nd week) were significantly influenced by type of litter and weekly
feed intake and weekly FCR were not significantly influenced by type of litter (P<0.05). The average
body weight at 42 days of age was 2018, 1983, 2007 and 1938 g, respectively in T0, T1, T2 and T3 groups.
The mean moisture per cent and pH was significantly different for various litter materials. The bedding
type had no significant effect and no influence on the carcass characteristics viz. evisceration rate and
proportion of cut‐up parts of the carcass. There was no significant effect in the bacterial load, parasitic
count and manorial value among the different litter materials. The agonistic and non‐agonistic
behaviour of the birds was noticed and it was found that there was no significant difference in
behaviour among different treatment groups. The ammonia concentration was also recorded and it was
found that there was no significant difference in ammonia concentration among different treatment
groups. It may be concluded that performance of broiler chicks reared on paddy straw and pine leaves
gained body weight and FCR comparable with paddy husk and pine leaves alone has a potential
similar to an ideal litter material and could be used an alternate litter material to promote the
economical intensive poultry production system.
Key words: Broiler performance, paddy straw, pine leaves, ammonia
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Session – 5 (PHT)
Poultry Products Technologies:
Safe and Designer Products
and Packaging

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

PHT-001/O

Value‐added meat: A designer product‐ A review
Radha S. Koli, V.H. Kalbande, V.K. Munde, S.P. Waghmare, D.G. Shingare and R.H. Kulkarni
Department of Animal Nutrition, College of Veterinary and Animal Sciences, MAFSU, Parbhani‐431 402

M

Key words: Value addition, designer meat, poultry
PHT-002/O

Effect of addition of mashed carrot and papaya on quality and shelf‐life of chicken
soup
Vivek Shukla, Suman Talukder, Vishnuraj M.R., Irshad A. and P. Gokulakrishnan
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

C

hanging consumer demand of meat products as well as increased global competition has created
unprecedented developments in processing and ingredient system in meat manufacturing sector.
Consumers are demanding healthier meat products that are low in salt, fat, cholesterol, nitrites and
calories in general and contain in addition health‐promoting bioactive components like carotenoids,
unsaturated fatty acids, sterols and fibers. On the other hand, consumers expect these novel meat
products with altered formulation to taste, look and smell in same way as their traditionally formulated
and processed counterparts or even better. Natural ingredients can be added to increase nutritive value
and sensory acceptance of soup like increasing the fibre content, increase in carotenoid content and
increasing colour acceptance of soup. Mashed carrot and papaya was added to the chicken broth for
preparation of chicken soup and a standard formulation was developed. The products were evaluated
for physico‐chemical, microbiological and sensory parameters. Chicken soup fortified with carrot (T1)
revealed significantly (P<0.05) higher appearance, flavour and overall acceptability than chicken soup
fortified with papaya (T2) and control (C). Chicken soup added with mashed carrot also recorded
superior physico‐chemical properties and significantly (P<0.05) lower microbial load than soup fortified
with papaya and control. The superior qualities of chicken soup fortified with can be attributed to
presence of natural carotenoids and antimicrobial agents in carrot. These results showed that addition
of mashed carrot and papaya can be used to make chicken soup tastier and healthier for consumers.
Key words: Mashed carrot, papaya, shelf‐life, chicken soup
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eat is marketed in the country in various forms and conveniences to suit the consumer’s choice.
The main stumbling block in the marketing of meat and eggs products being of high biological
value, have a special role to play in developing countries of Asia and Africa where malnutrition and
protein deficiency are two major problems. The use of meat and eggs on development of convenience
products is emphasized due to better nutrient contents like high quality protein, vitamins, minerals,
essential amino acids, fatty acids and lower calorie content. There is scope in development of processed
meat industry specially value‐added meat products in order to cater the need of urban population,
which consume 70 to 75% meat products. A number of value‐added meat products such as chicken
sausages, patties, nuggets, mixed meat loaf, steak, rolls, cooked meat stock, gizzard snacks, chicken
gizzard pickles, chicken skin‐meat cutlets, intermediate moisture chicken meat, gizzard and quail meat
pickles, etc. as well as egg products viz. albumen flakes, pancake, egg patties, egg pizza, egg crepes,
egg roll, egg strips, egg waffles, egg soufflé, egg cutlet, brined and pickled eggs developed and their
shelf‐life assessed. Over half a dozen processes developed in this regard have been commercialized.
Processes also optimized for the utilization of low‐value carcass components such as skin, gizzard,
heart, liver and wings as value‐added meat products. Developed poultry meat based functional foods.
Evaluated comparative efficiency of some flexible packaging materials as an alternative to conventional
rigid containers, and modified atmosphere packaging for shelf‐life extension of convenient poultry
products. Meat processing sector, particularly value‐added poultry segments needs to be vigorously
promoted for boosting production by increasing the domestic consumption of processed products and
also for promoting their export.
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PHT-003/P

Utilization of cooked chicken powder for development of bhujia
S. Talukder, S.K. Mendiratta, B.D. Sharma, R.R. Kumar, G. Kandeepan, R.K. Agarwal, O.P. Malav and
P. Gokulakrishnan
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

P

Key words: Chicken powder, meat, bhujia
PHT-004/P

Development and evaluation of chicken based noodles
S. Talukder, S.K. Mendiratta, B.D. Sharma, R.R. Kumar, G. Kandeepan, R.K. Agarwal, O.P. Malav and
P. Gokulakrishnan
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

W

heat flour noodle is very popular and highly appreciated by the consumers especially children.
To improve the nutritional quality and acceptability of traditional noodles, cocked chicken meat
in powder form was incorporated into noodles; one shelf stable, ready‐to‐cock snacks with higher
percentage of protein and very low in moisture. Various preliminary trials helped to finalize products
formulation with the major ingredient as wheat flour and chicken meat powder. Egg white was added
to achieve the smoothness and softness of cooked product. All the ingredients were kneaded
thoroughly and conditioned properly. By the help of kitchen press dough was given noodle shape and
dried in hot air oven at 60°C for 3 h. Ready‐to‐cook products was analyzed for its physico‐chemical and
sensory properties. Cooking yield of final products was 135% as rehydration improved the yield,
whereas emulsion stability was 100%, pH value was 7.19, indicating alkaline nature of the product.
Moisture, protein, fat and ash percentage was 10.17, 9.08, 3.21, 2.64%, respectively. Among sensory
attributes appearance, texture, after taste and overall acceptability scores were more than 7.00,
indicating higher acceptability of noodles by consumers. Meat flavour intensity score was 6.9, which
was also indicative of appreciation.
Key words: Chicken noodle, meat, egg
PHT-005/O

Shelf‐life studies on hard boiled eggs
B. Eswara Rao and K. Prabhakar
Department of Livestock Products Technology, COVS, Proddatur‐516 360

S

Helf‐life of hard boiled eggs were studied under four treatments viz. A) room temperature storage
without any coating, B) Room temperature storage with coating of refined ground‐nut oil, C)
Refrigerated storage without any coating, D) Refrigerated storage with coating of refined groundnut
oil. Sensory evaluation was carried out on a five point hedonic scale. Physical and physico‐chemical

Poultry Production: Feed, Food and Environment Safety

118

PHT Poultry Products Technologies

ulse based bhujiya is well recognized as snacks in India. To improve nutritional quality and
acceptability, cooked chicken meat powder was incorporated in wheat flour based ready‐to‐eat
chicken bhujia. After various preliminary trials products formulation with the major ingredient as
wheat flour and chicken meat powder was finalized. Mixing all the ingredients dough was prepared
after proper conditioning it was passed through a hand piston with appropriate sieve and given bhujia
shape. The raw bhujia was directly put in pre‐heated oil and deep fat fried (at 180°C for 2 min). Fried
ready‐to‐eat bhujia was analyzed for its physico‐chemical and sensory properties. Cooking yield of
products was 82% as replacement of moisture with fat occurred. Emulsion stability was 100%, shear
force and pH value was 0.25 and 7.9, respectively, pH indicated the alkaline nature of the product.
Moisture, protein, fat and ash percentage was 9.64, 35.37, 26.71, 2.61%, respectively. Among sensory
parameters appearance, texture, and overall acceptability scores were quite higher than 7.00 which was
indicating higher acceptability of the bhujiya. Meat flavour intensity and after taste score were 6.72 and
6.98, respectively, which also indicative of higher acceptability for both the attributes. Ready‐to‐eat
shelf stable chicken bhujiya was highly appreciated by the consumers.
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parameters were studied during storage. Hard boiled eggs stored at room temperature without oil
coating revealed odour, colour of white, consistency of white, flavour of white and other quality
indicating parameters on the undesirable side on 15th day of storage. pH values slightly increased up to
10th day, which again decreased to fresh level by 15th day. Tyrosine values and TBA values revealed
gradual increase towards 15th day of storage. All the quality parameters were on the desirable side up
to 10th day of storage. Oil coating of room temperature stored eggs was found affecting quality of the
boiled eggs. Lower scores were recorded for colour of yolk, consistency of yolk and flavour of yolk by
10th day of storage. Quality of egg white was comparable to that of uncoated eggs at room temperature
storage. Refrigerated (2‐4°C) storage of uncoated eggs by 30th day indicated quality of egg white and
yolk comparable to that of room temperature stored uncoated eggs of 10th day of storage. Lower values
of quality indicating parameters were noticed by 40th day of storage. Refrigerated storage of coated
eggs revealed decreased yolk quality by 10th day itself. It is concluded that hard boiled eggs without
coating can be stored up to 10 days at room temperature (38.0 to 42.0°C) and 30 days at refrigeration
temperature with acceptable quality.
Key words: Shelf‐life, hard boiled egg, chicken
PHT-006/P

Development of simple biochemical test for assessing the microbial spoilage in
fresh poultry meat
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

G

rowth of spoilage bacteria results in reduced shelf‐life of meat causing major economic losses from
spoilage of fresh meat and meat products. The number of bacteria in food products is an
important index of hygiene during food processing. Most of the methods enabled to determine the
number of microbial quality but in most cases, they require sophisticated technology/ instruments or
they are time consuming. A dye based assay which is simple and rapid require simple instrument to
perform. Therefore, a study was conducted on fresh meat at alternative days interval of 0, 3, 5 and 7
day under refrigeration storage. Result indicated that there was a visible colour change from initial
light green to purple and finally to pink. It gives result within half an hour depending upon the
microbial load in meat. Therefore, this study has more application in current Indian scenario with
limited instrumental facility.
Key words: Biochemical test, microbial spoilage, fresh poultry
PHT-007/P

Physio‐chemical and microbiological analysis of chicken meat during storage
period
Arvind, G. Kandeepan, Sanjay Kumar, A. Irshad, Ashish Kumar, Vivek Shukla and M.R. Vishnuraj
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

F

resh meat is a good source for microbial contamination (bacteria, yeasts and moulds) and other
chemical detoriations which may result in oxidative rancidity, discolouration, mouldiness, off
flavour, sliminess etc. This study examined the physico‐chemical properties and microbial analysis of
fresh chicken meat samples obtained from the local market of Bareilly. Meat samples were stored in
refrigerator before they were analyzed. Physico‐chemical properties like pH, titrable acidity (TA),
ammonia, trimethylamine nitrogen (TMAN) and SPC of the fresh meat samples stored under
refrigeration was evaluated on 0, 3, 5, 7 days interval. Results indicated that the spoilage was mainly
caused by biochemical change rather than bacterial counts. It is concluded that a multi‐dimensional
approach based on spectra of chemical compounds may be helpful in tracking the freshness of stored
meat. Parameters like pH, titrable acidity (TA), ammonia, trimethylamine nitrogen (TMAN) and SPC
detection are very important to detect the freshness of meat under storage condition.
Key words: Microbiological analysis, chicken meat, storage
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PHT-008/O

Development of food grade indicator sensor for monitoring of quality and safety of
poultry meat in supply chain
Vivek Shukla, G. Kandeepan, M.R. Vishnuraj, Sanjay Kumar, Arvinda Soni, A. Irshad and S.K.
Mendiratta
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

W

Key words: Indicator sensor, monitoring, safety, poultry meat
PHT-009/O

Optimization of meat level and processing conditions for development of chicken
meat noodles using response surface methodology
A.K. Khare1, A.K. Biswas2, S. Balasubramanium3, J. Sahoo and M.K. Chatli
Department of LPT, COVS, GADVASU, Ludhiana‐141 004
1
3

Department of LPT, Madras Veterinary College, TANUVAS, Chennai‐600 051; 2Central Avian Research Institute, Izatnagar;
Central Institute of Agriculture Engineering, Nabi Bagh, Bhopal‐462 038

T

he aim of this study was to optimize meat level and processing conditions for development of
shelf‐stable chicken meat noodles. A three‐factor three levels central composite experimental
design of response surface methodology was used to evaluate the optimum meat level and processing
conditions (steaming and drying time) for preparation of chicken noodles. The significant terms in
model were found by analysis of variance (ANOVA) for each response judged by determining the
probability level of less than 5%. Samples were evaluated for changes in water activity (aw), yield, water
absorption index (WAI), water solubility index (WSI), hardness, overall acceptability and total colour
changes (∆E). Results indicated meat level had positive quadratic effect on products yield, WSI,
hardness, ∆E and overall acceptability scores but negative quadratic effect on aw and WAI at 95%
confidence level. Noodle samples were also exhibited that increasing in steaming time and drying time
decreased the product yield, aw, WAI and overall acceptability, however, hardness and colour values
were increased. Interactions of meat level x steaming time, meat level x drying time and steaming time
x drying time also showed positive and negative effects on these parameters. The coefficients of
determination, R2 of all the response variables were higher than 0.8. Based on the response surface and
super imposed plots, the optimum conditions such as 60% meat level, 12 min steaming time and 9 h
drying time for development of chicken noodles with desired sensory quality was obtained.
Key words: Chicken meat, noodle, response surface methodology
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ith greater emphasis to have real time evaluation of meat quality in storage and supply chain,
there is a need to develop suitable monitoring system. Therefore, a natural dye based indicator
sensor was developed for monitoring meat quality under storage condition. The natural dye,
anthocyanin was extracted from its parent source using different solvents, incorporated in a suitable
carrier and packed in cling film to prepare indicator sensor. The principle of developed sensor was
based on response of indicator sensor on reaction with volatile basic metabolites released from stored
meat. The efficacy of developed indicator sensor was monitored in condition simulating production of
volatile bases in stored meat. Ammonia was used in simulated condition as a model metabolite for
volatile bases produced during storage of meat. Indicator sensor on coming in contact with ammonia
(quantity similar to produced in meat) changed its colour from red to green. Indicator sensor did not
produce any change in colour when kept without metabolite i.e., ammonia. It is concluded from the
significant response of the indicator sensor that extracts from the natural sources can be successfully
used for developing a suitable food grade indicator sensor for monitoring of quality and safety of
poultry meat in supply chain.
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PHT-010/O

Antioxidant and antimicrobial potentials of chitosan, EDTA, eugenol and
peppermint oil in chicken noodles during storage at 35±2°C temperature
A.K. Khare1, A.K. Biswas2, J. Sahoo and M.K. Chatli
Department of LPT, COVS, GADVASU, Ludhiana‐141 004
1

Department of LPT, Madras Veterinary College, TANUVAS, Chennai‐600 051; 2Central Avian Research Institute, Izatnagar

T

Key words: Antioxidant, antimicrobial, chitosan, essential oil, chicken
PHT-011/O

Studies on performance of broilers and quality characteristics of fresh and stored
meat as influenced by supplementation of crude soy lecithin
S.B. Nagargoje, M.V. Dhumal, M.G. Nikam and K.K. Khose
Department of Poultry Science, College of Veterinary and Animal Sciences, MAFSU, Parbhani‐431 402

F

our hundred day‐old straight run broiler chicks were divided into four different dietary treatments
A, B, C and D, respectively with four replicates, each having twenty five birds per replicate.
Treatment group A was control, B was fed with lipase enzyme @ 100000 IU/ton of feed, C was fed with
crude soy lecithin @ 50% replacement of commercial oil and D was fed with lipase enzyme @ 100000
IU/ton of feed + crude soy lecithin @ 50% replacement of commercial oil. The pre‐starter, starter and
finisher ration for different dietary treatment were formulated as per BIS Indian Standards (2007).
Weekly cumulative weight gain and weekly feed conversion ratio showed significant (P<0.01)
differences among the treatment groups. The weekly feed consumption (g) per bird at 6th week of age
has also shown significant (P<0.05) differences between treatment groups. The highest abdominal fat
per cent was observed for treatment group A. The TBA values for breast and thigh meat muscle had
significant (P<0.01) differences at 0 (fresh meat), and 15th day of refrigerated storage. Purge loss value at
13th of storage showed significant (P<0.05) differences between the treatment groups. The highest net
profit/kg of live weight was obtained from treatment group D. From the present study, it may be
concluded that supplementation of crude soy lecithin alone or in combination with lipase enzyme
increases the better utilization of nutrients thereby increase body weight, superior FCR and excellent
performance. Also, there was improvement in carcass traits. Significantly lower TBA values indicated
that crude soy lecithin alone or in combination with lipase enzyme maintains the integrity of cell
membrane which would increase the shelf‐life of storage meat. From the economics of broiler
production it may be inferred that crude soy lecithin alone group was more profitable.
Key words: Lecithin, poultry meat, egg, TBA value, anti‐oxidant
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he aim of this study was to investigate the anti‐oxidant and antimicrobial activity of chitosan (1%,
T1), sodium EDTA (35 ppm, T2), eugenol (0.1%, T3) and peppermint essential oil (1%, T4) and their
effect on colour and oxidative stability of chicken meat noodles stored at 35±2°C. The products were
prepared adopting cold extrusion method followed by 12 min steaming, snap chilling and then oven
drying at 60°C for 9 h. All samples including control were packaged aerobically, stored at ambient
temperature (35±2°C, 70% RH) and drawn at 15 days interval for evaluation of pH, TBARS value, FFA
contents, anti‐oxidant activity, Lovibondtintometer colour, microbial quality and sensory attributes for
2 months. Results showed that eugenol treated samples had comparable pH but higher lipid stability
and lower FFA contents than other treatments. It has also been observed that among the four
preservatives, eugenol (T3) treated samples shown to have highest ABTS and DPPH activities followed
by T4 > T1> T2, however, this activity of all samples was declined over time during storage. DPPH
activity of T1, T2, T3 and T4 which are corresponding to gallic acid equivalent of, 33.90, 30.19, 66.87 and
37.88 μg/g, respectively. Total polyphenol content was also higher in eugenol treated samples. The T3
and T1 samples were protected from increase in lightness (L‐value) and decrease in redness (a) and
yellowness (b) values during storage. In regards to microbiological quality, T3 samples had lower
standard plate count (SPC) compared to T2. The overall acceptability scores were higher for T3 samples.
So, eugenol has more potential to be used as natural preservative to increase shelf‐life of chicken
noodles.
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PHT-012/P

Effect of incorporation of potato on the quality of restructured spent hen meat
block
Swati Gupta1, B.D. Sharma, S.K. Mendiratta, Brijesh Kumar, S. Talukder and R.R. Kumar
Division of Livestock Products Technology, Indian Veterinary Research Institute, Izatnagar‐243 122
1

College of Veterinary Science & A.H., NAU, Navsari

T

Key words: Potato, restructure, meat block, spent hen
PHT-013/P

Effect of meat chunk size and massaging time on the quality of restructured spent
hen meat block
Swati Gupta1, B.D. Sharma and S.K. Mendiratta
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122
1

College of Veterinary Science & A.H., NAU, Navsari

T

he effective utilization of spent hen meat is of prime interest to the poultry industry. The present
study was carried out to standardize the meat chunk size and massaging time for preparation of
restructured spent hen meat block. Different chunk sizes of spent hen meat i.e., 1‐1.5 cm and 2‐2.5 cm
and massaging time viz. 8 min, 10 min and 12 min were studied for preparation of restructured spent
hen meat block. Cooking yield and sensory scores for general appearance, binding, texture, juiciness
and overall acceptability were significantly higher (P<0.01) for restructured spent hen meat blocks
prepared with small meat chunks (1‐1.5 cm) than larger meat chunks (2‐2.5 cm), although no significant
difference was found in the flavour of the product. The cooking yield and sensory scores for binding,
texture, juiciness and overall acceptability scores were significantly higher (P<0.01) at 12 and 15 min
massaging time than at 10 min. However, no significant difference was observed in the flavour of the
product as a result of different chunk size and massaging time. It was concluded that meat chunk size
of 1‐1.5 cm and massaging time of 12 minutes was selected as optimum for the preparation of
restructured spent hen meat block.
Key words: Meat chunk, massaging, restructure, spent hen, meat block
PHT-014/O

Advances in poultry meat processing technology
Prateek Shukla, Yogesh Kumar, Sumit Kaur, Praneeta Singh and P. Prabhakaran
Department of Livestock Products Technology, COVS, GBPUAT, Pantnagar‐263 145

A

s a consequence of globalization, the production and marketing of poultry meat products is
constantly evolving. Demand for high quality convenient meat products, with natural flavour and
taste is increasing day by day among the consumers. Conventional meat preservation and sterilization
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he present study was carried out to study the effect of incorporation of potato on the physico‐
chemical and sensory quality of restructured spent hen meat block. Three levels of potato (boiled
and mashed) viz. 8%, 12% and 16% were incorporated by replacing the lean meat in pre‐standardized
restructured spent hen meat block formulation (RSHMB). There was marginal increase in the product
yield and moisture content of RSHMB with increase in the level of potato. There was a significant
increase (P<0.05) in the pH of RSHMB with increase in the level of potato. The protein, fat and ash
percentage of RSHMB declined significantly (P<0.01) with incorporation of potato as compared to
control. Moisture to protein ratio of all three treatments were significantly higher (P<0.01) than control.
Mean sensory scores of RSHMB incorporated with different levels of potato (boiled and mashed) for
general appearance and texture were comparable to control. Flavour, juiciness and overall acceptability
scores were comparable to control at 8% and 12% potato incorporation levels. Sensory score for the
flavour at 16% potato level was significantly lower (P<0.05) than that of control. Thus, on the basis of
physico‐chemical properties and sensory evaluation the incorporation level of 12% potato was found to
be optimum for preparation of restructured spent hen meat block.
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methods often result in reduction of the apparent freshness and quality of the final product. Innovative
minimal processing techniques have been developed in recent times that can maintain freshness
without compromising safety in the field of meat processing such as, high pressure processing, pulse
electric field, manothermosonication, dielectric heating, intense light pulses, ohmic heating, oscillating
magnetic field pulses etc. Among these technologies, the application of high‐pressure processing and
pulse electric field have shown considerable potential as an alternative technology to heat treatments,
to assure safety and quality attributes in meat products. Manothermosonication involves enhanced
killing of micro‐organisms when ultrasound is combined with heat or pressure due to greater
mechanical disruption of cells. These technologies are not only energy efficient and environment
friendly but also preserve the natural feature of the product to a greater extent along with destruction
of pathogenic and spoilage causing micro‐organisms. Modern poultry meat industry is ready to adopt
these new technologies to enhance the safety, nutritional quality and sensory quality of products and
their meaningful adoption may help in removal of the drawbacks of conventional processing
techniques.
Key words: Processing technique, high‐pressure processing, pulse electric field
PHT-015/O

Evaluation of natural preservatives to enhance the shelf‐life of quail egg pakoda
M. Goswami, V. Pathak, V.P. Singh, S.K. Bharti and N.K. Nayak

T

he quail egg pakoda were developed by incorporation of two natural anti‐oxidants viz. 0.75% clove
powder and 0.75% curry leaf powder separately. The products were evaluated for various physico‐
chemical properties, proximate analysis and sensory evaluation of 0, 3, 6 and 9th day of storage whereas
microbiological qualities of the products were evaluated on 1, 4, 7 and 10th day of storage. The pH,
cooking yield and weight gain of fresh quail egg pakoda were non‐significantly higher in clove powder
treated pakoda. The mean TBA and FFA values were significantly lower in natural anti‐oxidant treated
quail egg pakoda as compared to control. Mean protein, fat and ash content were non‐significantly and
the moisture content was significantly higher in clove powder treated egg pakoda. The protein and fat
content decreased with the enhancement of storage period. The mean TPC, yeast and mould count and
psychrophillic count were significantly (P<0.05) lower in both the treatments as compared to control
but increased significantly (P<0.05) in treatments and control throughout the storage period. The mean
sensory scores were found to be the highest for 0.5% clove powder incorporated quail egg pakoda for
all sensory attributes and remained acceptable for consumption up to 8 days during storage under
refrigeration.
Key words: Enrobing, anti‐oxidant, quail egg pakoda, shelf‐life
PHT-016/O

Evaluation of anti‐oxidant and antimicrobial properties of heat treated turmeric in
chicken mince
Meena Goswami, P. Prabhakaran, V.K. Tanwar and H. Sharma
Department of Livestock Products Technology, GBPUAT, Pantnagar‐263 145

T

he present study was done to evaluate the effect of heat of turmeric treatment on anti‐oxidant and
antimicrobial properties added to chicken mince stored at 4±1°C. Physico‐chemical properties viz.
pH, thiobarbituric acid values (TBA) and free fatty acid values (FFA) were evaluated on 0, 3, 6 and 9th
day of storage. Antimicrobial studies viz. total viable count and Clostridium sporogenes count were
carried out on 1, 4, 7 and 10th day of storage. Highly significant difference (P<0.01) was noticed between
treatments and between storage periods in pH (5.922±0.03‐HT as compared to C‐5.898±0.05), TBA
(0.559±0.09‐HT as compared to C‐1.569±0.04), FFA (1.176±0.19‐HT as compared to C‐2.284±0.40), TVC
(log CFU/g) (7.588±0.73‐HT as compared to C‐8.583±0.49), Clostridium sporogenes count (log CFU/g)
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(8.102±0.65‐HT as compared to C‐8.681±0.74). The mean pH values was found to be significantly
(P<0.05) higher for HT as compared to T and C, whereas mean TBA, FFA, total plate count and
Clostridium sporogenes count were significantly (P<0.05) lower in HT. Mean values for all the parameters
increased in highly significant (P<0.05) manner during the storage period of 10 days. It can be
concluded that heat treated turmeric is much more potent anti‐oxidant and antimicrobial natural agent
in various perishable food like chicken mince.
Key words: Clostridium sporogenes, heat treatment, turmeric
PHT-017/P

Processing yield and losses of egg type chicken
K. Sangilimadan, A.V. Omprakash, K. Premavalli, C. Pandian and R. Richard Churchill
Instructional Livestock Farm Complex, Veterinary College and Research Institute, Orathanadu‐614 625

A

Key words: White Leghorn, giblet, abdominal fat, inedible offal
PHT-018/P

Processing yield, losses and cut‐up parts of indigenous (Aseel) chicken
K. Sangilimadan, A.V. Omprakash, K. Premavalli, C. Pandian and R. Richard Churchill
Instructional Livestock Farm Complex, Veterinary College and Research Institute, Orathanadu‐614 625

A

slaughter study was conducted at Institute of Poultry Production and Management,
Madhavarum Milk Colony, Chennai‐51. Fifteen number of one year old Aseel hen were randomly
selected and slaughtered. The average live weights (kg) were 1546.87±70.85. The per cent eviscerated,
giblet and ready‐to‐cook weight were 66.99±0.89, 4.63±0.18 and 71.62±0.89, respectively. Per cent blood
and feather loss were 3.31±0.13 and 7.30±0.40, respectively. Per cent head and shank were 3.20±0.10 and
3.42±0.11, respectively. The cut‐up parts of per cent breast, back and thigh were 23.41±0.46, 22.76±0.50
and 14.04±0.39, respectively. Per cent drumstick, neck and wing were 17.31±0.58, 7.23±0.24 and
14.77±0.22, respectively. It was inferred that the one year old Aseel hen ready‐to‐cook yield can
expected more than seventy per cent.
Key words: Aseel, giblet, blood, breast, thigh
PHT-019/O

Methods for improving quality attributes of spent hen meat
Yogesh Kumar, Prateek Shukla, Pankaj Deori, Ankit Kumar and S.S.D. Sacchan
College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145

D

isposal, marketing and utilization of spent hens (i.e., layers have completed their laying cycle) is a
major challenge for poultry farmers due to rapid growth in broiler industry, the prices of spent
hens and culled layers remained stagnant. Meat obtained from spent hens has poor quality attributes,
resulting in a lower remunerative price for it because of unacceptable toughness, use of spent hen meat
has long been problem for the poultry industry. The toughness associated with spent hen meat is due
to the increased cross linking in the collagen protein of connective tissue of older layers. Tenderness
could be improved by physical degradation of the collagen protein, cause the sarcomeres to be longer,
disrupt the integrity of the myofibrils connective tissue. There are various mechanical/physical,
chemical/enzymatic and storage at refrigeration temperature (conditioning/aging) methods for
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slaughter study was conducted at Institute of Poultry Production and Management,
Madhavarum Milk Colony, Chennai‐51. Nineteen number of one year old White Leghorn hen
were randomly selected and slaughtered. The average live weights (kg) were 1252.63±27.16. The per
cent eviscerated, giblet and ready‐to‐cook weight were 57.30±0.76, 4.38±0.12 and 65.98±0.77,
respectively. Per cent abdominal fat were 4.16±0.10. Per cent blood and feather loss were 2.10±0.05 and
7.06±0.25, respectively. Per cent head, shank and inedible offals were 2.65±0.06, 2.82±0.08 and
19.43±0.76, respectively. It was concluded that the one year White Leghorn hen ready‐to‐cook yield can
expected around sixty per cent.
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improving tenderness of tough spent hen meat. Physical methods of tenderization are as use of blade
tenderizer/tumbler, pressure cooking, grinding and chopping etc. Tumbling and grinding is used to
disrupting muscle structure, disintegrating external surfaces and by releasing myofibrillar proteins.
Long time pressure cooking solubilises connective tissues and causes tender meat. Marination with
calcium chloride and organic acids like acetic, citric, lactic acid causes decrease in pH, creating an
environment optimal for cathepsins activity in meat. Use of many plant origin proteolytic enzymes viz.
papain, bromelain, zingibain, ficin and actinidine causes proteolysis to make meat tender. Conditioning
is the natural process of tenderization when meat is aged post‐rigor (resolution of rigor) at refrigeration
temperature, obtain proteolysis caused due to degradation of bonds inside the cytoskeleton, including
proteins building the myofibrillar structure (titin, nebulin, M‐line and Z‐line proteins), proteins
connecting myofibrils (desmin), the external cytoskeleton, i.e., proteins connecting myofibrils with
sarcolemma of the muscle fibre.
Key words: Cathepsin, cytoskeleton, myofibril, organic acid, toughness
PHT-020/O

Optimization of level and type of meat suitable in development of meat finger
chips using turkey and spent hen meat
A.K. Biswas, C.K. Beura and A.K. Sachdev
Central Avian Research Institute, Izatnagar‐243 122

he aim of this study was to optimize the meat level and type of meat suitable in development of
meat finger chips (MFC) using turkey and spent hen meat. Meat level was standardized using
spent hen meat at three different levels viz. 80, 70 and 60% in the formulation. The type of meat suitable
for development of MFC was optimized based on following treatments viz. T1 = turkey meat 100%, T2 =
spent hen meat 100%, T3 = turkey meat 75% + spent hen meat 25%, T4 = turkey meat 50% + spent hen
meat 50%, and T5 = turkey meat 25% + spent hen meat 75%. The product samples were prepared using
cold extrusion techniques following microwave method of cooking. All the products were evaluated
for various physico‐chemical characteristics and sensory attributes. It has been observed that cooking
yield and emulsion stability were decreased and moisture, protein and fat contents were increased
(P<0.05) with the increase of meat level. The emulsion and cooked product pH were remained nearly
unchanged. As expected the redness (a‐value) and yellowness (b‐value) were increased and decreased
with increase of meat levels. In regards to sensory attributes, the products containing 70% meat were
exhibited significantly higher scores for all attributes except meat flavour intensity. Amongst the
products of different meat types, T1 sample had highest cooking yield and protein content but lowest
fat content as compared to other samples. T1 samples also exhibited higher emulsion stability and
emulsion and cooked product pH but they did not differ significantly (P>0.05) amongst the treatment
groups. Similar trends also observed in WAI and WSI. The redness (a‐values) did not differ
significantly while yellowness (b‐values) was highest in the products with more chicken meat (T2).
Regards to sensory attributes, all samples were well acceptable by the sensory panel members but T4
samples exhibited significantly higher (P<0.05) scores for texture, crispiness, after taste and overall
acceptability as compared to others. So, it is concluded that formulation containing meat mince at 70%
level in combination of turkey and spent hen meat at 50:50 was most suitable for processing of good
quality meat finger chips.
Key words: Meat finger chip, turkey, spent hen, standardization
PHT-021/O

Standardization of level and type of meat suitable in development of poultry meat
wafer using turkey and spent hen meat
A.K. Biswas, C.K. Beura, A.K. Sachdev and B. Arya
Central Avian Research Institute, Izatnagar‐243 122

T

he aim of this study was to standardize the meat level in development of meat wafer using turkey
and spent hen meat mince. Meat level was standardized using spent hen meat at three different
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levels viz. 70, 60 and 50% in the formulation. The combination of turkey and spent hen meat was
optimized based on following treatments viz. T1 = turkey meat 70% + spent hen meat 30%, T2 = turkey
meat 50% + spent hen meat 50%, and T3 = turkey meat 30% + spent hen meat 70%. The product samples
were prepared adopting cold extrusion method followed by microwave cooking. All the products were
evaluated for various physico‐chemical and sensory quality characteristics. It has been observed that
cooking yield and emulsion stability were decreased and protein and fat contents were increased
(P<0.05) with the increase of meat level while emulsion and cooked product pH and moisture content
remain nearly unchanged. In regards to sensory attributes, the products containing 70% meat mince
were exhibited significantly higher flavour, after taste, meat flavour intensity and overall acceptability
scores as compared to other samples. The results of combination products with different meat types
indicated that increase of turkey meat mince in the wafer formulation increased the cooking yield,
moisture and protein contents but decreased in fat content of finished products. Non‐significant
differences were observed in sensory quality parameters. Finally, it is concluded that formulation
containing meat mince at 70% added level in combination of turkey and spent hen meat at 70:30 was
most suitable for processing of good quality meat wafers.
Key words: Standardization, poultry, meat wafer, turkey, spent hen
PHT-022/O

A.K. Biswas and C.K. Beura
Central Avian Research Institute, Izatnagar‐243 122

T

he aim of this study was to standardize cooking method in development of meat finger chips. A
total three different cooking methods were assigned (i) hot air oven cooking (T1), (ii) deep fat frying
(T2), and (iii) microwave cooking (T3). The raw chips were cold extruded through a hand operated
extruder and then cooked in hot air oven, deep fat fryer and microwave. The developed products were
evaluated for various physico‐chemical and sensory quality parameters. Results indicated that cooking
yield and fat content were highest for products prepared using deep fat frying (DFF) method of
cooking. Protein content was highest in microwave (MW) cooking method. Redness (a‐value) and
yellowness (b‐value) were highest and lowest for DFF and microwave methods of cooking. There were
non‐significant differences in WAI and WSI amongst the treatments. In regards to sensory attributes, all
samples were well acceptable by the sensory panel members. But T3 samples (MW) exhibited
significantly higher (P<0.05) scores for almost all attributes. Finally, it was concluded that MW cooking
method is the best amongst all the cooking methods.
Key words: Finger chip, cooking method, sensory quality, turkey meat
PHT-023/P

Physico‐chemical, textural, colour and sensory attributes of chicken meat momos
developed by incorporating potato starch
Tanuja, V. Pathak, V.P. Singh, M. Goswami and P. Umaraw
Department of Livestock Products Technology, DAVASU, Mathura‐281 001

T

he aim of present study was to evaluate physico‐chemical properties, proximate analysis, texture
and colour profile analysis and sensory evaluation of meat momos developed by replacing refined
wheat flour with potato starch in the dough preparation. The momos was prepared by standardized
method with three different per cent of potato starch i.e., P1 (4% potato starch), P2 (6% potato starch),
P3 (8% potato starch) comparing with the control (C) which contained no starch in the dough. There
was significant (P<0.05) difference observed in cooking yield, moisture content, protein content, fat
content, carbohydrate and energy values. The mean L* and a* values were differ significantly (P<0.05)
and but b* value differ non‐significantly and decreased with increase per cent of potato starch. The
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Effect of different cooking methods on the physico‐chemical and sensory quality of
finger chips prepared from turkey and spent chicken meat

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

textural parameters i.e., hardness, adhesiveness, springiness, cohesiveness, gumminess and chewiness
values increased slightly in a non‐significant manner with increased level of potato starch. The mean
appearance, flavour, texture, mouth coating and overall acceptability values were significantly (P<0.05)
higher for chicken momos with no starch i.e., for control (C). On the basis of results obtained the
chicken momos without potato starch were selected for further studies.
Key words: Chicken, meat, momos, potato starch, texture
PHT-024/O

Development and quality evaluation of baked egg
N.K. Pandey and A.S. Yadav
Central Avian Research Institute, Izatnagar‐243 122

B

Key words: Baked egg, processing methodology, microbial quality, acceptability
PHT-025/O

Effect of packaging on refrigerated storage stability of baked egg
N.K. Pandey and A.S. Yadav
Central Avian Research Institute, Izatnagar‐243 122

B

aked egg was prepared as per the procedures standardized in the laboratory, packaged under
vacuum in laminated aluminium foil pouches or aerobically heat sealed in flexible LDPE pouches
(250G) and analyzed for physico‐chemical, microbiological and sensory quality at periodic intervals
during refrigerated (4±1°C) storage. TBA values, pH and weight loss were significantly (P<0.05)
affected by storage conditions in both packaging treatments. Significant increase in TBA values was
noted on day 4 in both vacuum and aerobic packaging and increased further with storage time.
However, the rate of increase was slower in vacuum than in aerobic packaging. pH registered
significant increase on 4th day in aerobic pack and increased further as the storage advanced, while no
significant change was noted in vacuum packaging. Slightly undesirable flavour was noticed in air
packed samples on 12th day of storage and hence, discarded. Changes in moisture, protein and ether
extractives were not significant either due to storage or packaging treatments, except for moisture
content of air packed samples which showed significant decrease on 10th day of storage. Significant
increase in counts of aerobic bacteria was found on 4th day in vacuum at on 2nd day in air packaging
and increased further as storage progressed, while coliforms and staphylococci were not encountered
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aked egg is a nutritious and versatile snack food ideal for the breakfast meal. It offers a potential
market at growing fast food outlets. Three blends of baked eggs were formulated which contained
liquid whole egg, grated cheese and skim milk solids (SMS) at 60, 16 and 8% (blend I); 70, 12 and 5%
(blend II); and 80, 10 and 3% (blend III), respectively. Other ingredients in baked egg batter constituted
finely chopped onion, chopped green peppers, ginger paste and salt in all formulations. Liquid whole
egg, SMS, salt ginger, onion and pepper were properly beaten together in a bowl and kept aside.
Grated cheese was sprinkled evenly in the bottom of lightly greased pan and egg mixture was poured
on the top of the cheese. The contents were baked in a pre‐heated oven at 185°C for nearly 45 min or
until firm. The baked eggs were allowed to cools lightly before cutting into squares to serve or wrapped
in aluminium foil and kept in refrigerator for analysis. All three groups of baked egg were analyzed for
physico‐chemical, microbiological and sensory properties. Cooking yield ranged from 79.13‐82.47%
with no differences between groups. Moisture, protein and ether extractives did not differ significantly
(P<0.05) between groups and ranged from 65.32‐66.59, 12.82‐13.22 and 11.33‐12.58%, respectively in
three formulations. pH ranged from 7.40‐7.57 and was significantly higher in blend I than other groups.
Sensory evaluation indicated that the baked egg prepared with 70% whole egg, 12% grated cheese and
5% skim milk solids, among other ingredients (blend II) was preferred over others for appearance,
flavour, texture and overall acceptability. Microbiological analysis showed that aerobic plate counts
were very low in all groups (log 1.0 to 1.15 cfu/g) with complete absence of coliforms, staphylococci
and yeast and moulds.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

in any sample during storage. Further, yeast and moulds were occasionally seen in air packed samples
only during storage. Sensory evaluation revealed decline in appearance, flavour, texture and overall
acceptability scores during storage, yet the baked egg was acceptable for 12 days in vacuum and 10
days in aerobic packs at refrigerated storage with satisfactory physico‐chemical and microbiological
quality.
Key words: Baked egg, vacuum packaging, shelf‐life, microbial quality, acceptability
PHT-026/O

Occurrence of residues of some potent pesticides in poultry products in central part
of India
C.K. Beura and A.K. Biswas
Central Avian Research Institute, Izatnagar‐243 122

I

Key words: Residue, pesticide, poultry feed, egg, poultry meat
PHT-027/O

Assessment of residues of heavy metals and drugs in poultry products
C.K. Beura and A.K. Biswas
Central Avian Research Institute, Izatnagar‐243 122

I

n view of the increasing awareness on sanitary and phytosanitary (SPS) measures and food safety,
there has been a need to assess the animal food products for presence of residues of harmful
substances. Therefore, with this background the present study was conducted to assess the presence
residues of certain common heavy metals (lead, arsenic, cadmium and molybdenum i.e., Pb, As, Cd,
Mo) and veterinary drugs viz. oxytetracycline, tetracycline and enrofloxacin in poultry meat, eggs and
tissues collected from selected locations in Central India (Jabalpur, Bhopal, Nagpur and Indore). None
of the samples from all 4 locations was found free from residues of heavy metals studied. In these
places, the average residual level of lead (Pb) in muscle, liver, egg and poultry feed was found to be as
0.17, 0.20, 0.15 and 0.22 ppm, respectively. Similarly, the occurrence level of arsenic was 0.16, 0.23, 0.13
and 0.25 ppm in the pattern to that of Pb. The residue level of molybdenum and cadmium was
recorded in the range of 0.15‐0.28 ppm. Comparative higher levels of residues of heavy metals were
observed in Jabalpur and Indore areas. The residue of drugs like oxytetracycline, tetracycline and
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n order to provide safe food to consumers and to boost the export potential of our country, it is
imperative to scan the poultry food products (egg, meat, etc.) and generate database on the
occurrence of residues of harmful chemical contaminants. Therefore, it has become vital to adhere to
sanitary and phytosanitary (SPS) measures and adoption of HACCP system of quality assurance
system to move a way forward in this endeavour. Keeping this in view, a study was conducted to find
out the occurrence pattern of residues of some potent pesticides such as aldrin, dialdrin, BHC, DDT,
chloropyriphos, monocrotophos and dichlorovous in poultry feed, egg and tissues. The samples of
poultry feed, egg and tissues were collected from farm and market places of Jabalpur, Bhopal, Nagpur
and Indore areas of Central India. It was found that the occurrence level of residues of organochlorine
chemicals viz. BHC, DDT, aldrin and dialdrin were in the range of 0.02‐0.05 ppm in muscle and egg,
whereas in liver, adipose fat and feed it was in the range of 0.02‐0.15 ppm; 0.07‐0.15 ppm and 0.06‐0.12
ppm, respectively in samples collected from all 4 places. However, the per cent occurrence of residues
was found as 20% (BHC), 15% (DDT), 5% aldrin and 5% (dialdrin) among all samples. On the other
hand, only 1% of samples were detected with traces of residues in respect of chloropyriphos,
monocrotophos and dichlorovous from all locations. The samples gathered from Bhopal and Nagpur
had higher levels of residues as compared from those of Jabalpur and Indore areas. All the samples,
however, exhibited residues within the respective MRLs. It was concluded that the residues of the
above chemicals are prevailing in poultry products but at lower levels and the products need to be
assessed before entering food chain.
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enrofloxacin in samples of poultry feed, egg, liver and muscle collected from all four areas were found
in the range of 0.02‐0.25 ppm, 0.015‐0.025 ppm, 0.018‐0.028 ppm and 0.012‐0.025 ppm, respectively. In
all, the occurrence pattern of oxytetracycline, tetracycline and enrofloxacin were to the tune of 5%, 8%
and 3% among all samples. Higher drug residues were obtained in samples collected from Nagpur and
Indore areas. The levels of residues were recorded within the permissible limit. It was inferred that the
residues of above studied chemicals are occurring in poultry food chain and these are required to be
scanned periodically from public health view point.
Key words: Residue, heavy metal, drugs, poultry feed, egg, poultry meat
PHT-028/O

Efficacy of aloe vera, amla powder and chitosan on the quality characteristics of
functional reduced‐salt chicken meat patties during refrigerated storage
J. Sahoo, M.K. Chatli, J. Singh and Deepika Rani
Department of Livestock Products Technology, College of Veterinary Science, GADVASU, Ludhiana‐141 004

F

Key words: Aloe vera, amla powder, chitosan, patties, shelf‐life
PHT-029/P

Effect of different level of moringa leaves (Moringa oleifera) on carcass traits and
meat quality of broiler chicks
Divya, Avishek Biswas, A.B. Mandal and Pramod K. Tyagi
Central Avian Research Institute, Izatnagar‐243 122

A

biological trial of six weeks duration was conducted to assess the effect of feeding dried moringa
leaf powder (MOL) on carcass traits and meat quality of broiler, using 400 one day‐old chicks. Six
experimental diets were prepared from a practical corn soy basal diet adequate in the entire nutrient
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unctional reduced‐salt chicken meat patties (CMP) were developed in earlier experiment. In the
present study, attempts were made to improve different quality characteristics of the reduced‐salt
CMP during refrigerated storage. Four different batches of CMP viz. C (without preservative), T1 (aloe
vera 3%), T2 (aloe vera 3%+amla powder 0.75%) and T3 (aloe vera 3%+amla powder 0.75%+chitosan
1%) were prepared from deboned meat and giblets (85:15 ratio) obtained from spent layer chicken
carcasses slaughtered in the departmental poultry processing unit along with other ingredients like
refined soybean oil 5%, texturized soya protein (1:3 hydrated) 20%, sodium chloride 1%, potassium
chloride 0.5%, TSPP 0.3%, sugar 0.3%, sodium nitrite 0.01%, ascorbic acid 0.07%, refined wheat flour
3%, whole egg liquid 5%, spice mix 2%, condiments 3% and chilled water 5%, cooked in a hot air oven
at 175°C for 25 min., cooled, packed in LDPE bags and stored in a refrigerator at 4±1°C for a period of
25 days and examined different quality characteristics at a storage interval of 5 days. It was observed
that there was a significantly (P<0.05) lower FFA (0.16), TBARS number (0.75) and higher ABTS (67.74),
DPPH (11.25), SASA (22.45) and total phenolics (1.97) in the T3 batch at the end of the storage as
compared to C, T1 and T2 batches. The above trend was also maintained during each storage interval.
Colour profiles indicated a significantly higher a* value and lower b* value in T3 sample during the
storage period. Texture profile studies showed a significantly higher hardness (18.41), chewiness
(332.9), gumminess (13.44) characters in T3 batch while no significant effect was observed in respect of
springiness, stringiness and cohesiveness. Microbiological quality of the CMP indicated a significantly
lower SPC (log 3.16/g), coliform count (log 1.81/g), staphylococci count (log 1.90/g) and yeast and
mould count (log 1.43/g) in T3 samples also. Sensory attributes also exhibited a significantly higher
score in respect of colour/appearance, flavour, texture/tenderness of T3 CMP, while juiceness and
overall acceptability scores were comparable with T2 batch and significantly higher than C and T1
samples. Based on the above findings, it was concluded that the combination of aloe vera, amla powder
and chitosan had synergistic effect in improving the quality characteristics of reduced‐salt CMP during
refrigerated storage.
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consisting of control with antibiotic, without antibiotic and four levels (0.5%, 1.0%, 1.5%, 2.0%) of
moringa leaf powder. Ten replicate group of white and colour broiler chicks each were assigned to six
experimental diets from 0‐6 weeks of age with ad libitum feed and water. The chicks were reared
electrically heated brooders throughout the experimental period. Individual chicks weight and group
feed intake were recorded at weekly intervals. At the end of the six weeks, 8 birds from each group
were sacrificed to determine the dressing yield percentage and organ weight. Result showed no
significant difference (P>0.05) was noticed in body weight of groups having moringa leaves or others
groups. The carcass and organ characteristics of the chickens were not significantly affected (P>0.05) by
inclusion of MOL but abdominal fat contents were lowered due to inclusion of MOL. Moisture contents
of broiler chickens were not significantly influenced. Oxidation susceptibility of meat, measured as
concentration of malondialdehyde (MDA), decreased with increasing level of MOL fed to the chickens
(P<0.05). Sensory evaluation scores for colour, flavour and juiciness found to be higher in meat of birds
fed 2% dried moringa leaves in diet. However, keeping quality of dressed meat was recorded longer
than compared to those without moringa leaf in feed. From the above, it may concluded that different
levels of moringa leaves have no beneficial effects on carcass traits but meat keeping quality has a
significant increases with increasing levels of moringa leaves treated groups.
Key words: Moringa leaf, carcass trait, meat quality, broiler chick
PHT-030/O

B.P. Mishra, G. Chauhan, S.K. Mendiratta and P.K. Rath
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

T

he present study was conducted to evaluate the effect of texturized soy granule powder as extender
on the quality characteristics of dehydrated chicken meat rings prepared from spent hen meat.
Three levels of texturized soy granule powder (1:1 hydration, w/w) viz. 5, 10 and 15 per cent were used
as extender replacing lean meat in the formulation. The dehydrated chicken meat rings formulated
without texturized soy granule powder served as control. Physico‐chemical properties and sensory
attributes were evaluated to find the optimum level of incorporation. Fat percentage of all three
treatments were significantly (P<0.05) lower than control. Protein and ash percentage of all treatments
showed increasing trend as increase in level of extender. Mean sensory scores for flavour, texture, meat
flavour intensity and overall acceptability showed declining trend with increase in level of extender.
Overall acceptability scores were significantly lower (P<0.05) than control for 10% and 15% texturized
soy granule powder incorporations but for 5% level overall acceptability score was comparable with
control. Hence, on the basis of sensory scores and physico‐chemical properties, the optimum
incorporation level of texturized soy granule powder was adjudged as 5%.
Key words: Spent hen, meat ring, sensory property
PHT-031/P

Storage stability of vacuum packaged extended dehydrated chicken meat rings at
ambient temperature (30±2°C)
B.P. Mishra, G. Chauhan, S.K. Mendiratta and P.K. Rath
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

E

xtended dehydrated chicken meat rings were prepared by utilizing spent hen meat (80%),
optimized level of rice flour (RF), refined wheat flour, potato starch, spice mix, common salt and
sodium tripolyphosphates. The control product was prepared in a similar manner except that rice flour
substituted by equal quantity of spent hen meat. The products were vacuum packaged in nylon‐LDPE‐
aluminium foil‐LDPE laminates and analyzed for physico‐chemical, microbiological and sensory
properties at regular interval of 0, 15, 30 and 45 days during ambient storage at 30±2°C. Storage period
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Effect of texturized soy granule powder on the quality characteristics of dehydrated
chicken meat rings
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did not bring any significant change in rehydration ratio and water holding capacity of the products
with optimized level of RF and were comparable to control throughout storage. A decrease in pH value
was observed in control and treatment with increase in storage period. During the storage period,
TBARS values, moisture content and peroxide values for treatment were significantly lower (P<0.05)
than control. TBARS values increased significantly (P<0.05) with increase in storage period up to 30
days and thereafter insignificantly decreased (P>0.05) at 45th day of storage. Peroxide value decreased
significantly (P<0.05) with increase in storage period. Total plate count followed a linear increasing
trend from 0 to 45th day of ambient storage in treatment and control. Yeast and mould counts were not
detected on 0 day of ambient storage, but from 15th day onwards observed significantly (P<0.05)
increasing number in treatment products and control with increase in storage period interval.
Coliforms were not detected in the meat rings with optimum level of RF and control throughout the
storage period of 45 days. The sensory scores of extended dehydrated chicken meat rings and control
decreased significantly (P<0.05) during storage. Extended and control dehydrated chicken meat rings
retained goods to very good acceptability up to 45 days under ambient storage at 30±2°C.
Key words: Dehydrated chicken meat ring, spent hen, storage
PHT-032/P

Effect of barnyard millet flour on the quality characteristics of dehydrated chicken
meat rings
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

T

he present study was conducted to evaluate the effect of barnyard millet flour as extender on the
quality characteristics of dehydrated chicken meat rings prepared from spent hen meat. Three
levels of barnyard millet flour (1:1 hydration, w/w) viz. 5, 10 and 15 per cent were used as extender
replacing lean meat in the formulation. The meat rings formulated without barnyard millet flour served
as control. Physico‐chemical properties and sensory attributes were evaluated to find the optimum
level of incorporation. Yield of products with 10% and 15% level of barnyard millet flour were
significantly higher (P<0.05) than control but product with 5% level was comparable with the control.
Protein and fat percentage of all treatments showed declining trend as increase in level of extender.
Ash percentage of products with 10% and 15% barnyard millet flour levels were significantly lower
(P<0.05) than control. Moisture content at 5% and 10% barnyard millet flour level were comparable to
control, but it declined significantly (P<0.05) at 15% level of extender. Mean sensory scores for flavour,
meat flavour intensity and overall acceptability showed declining trend with increase in barnyard
millet flour incorporation. Overall acceptability scores at 10% level of extender was comparable to
control and product with 5% level of barnyard millet flour. Hence, on the basis of sensory scores and
physico‐chemical properties, the optimum incorporation level of barnyard millet flour was adjudged as
10%.
Key words: Barnyard millet flour, chicken, meat ring, sensory quality
PHT-033/P

Development and quality evaluation of spent hen meat based noodles
Geeta Chauhan, S. Talukder, S.K. Mendiratta, B.P. Mishra and B. Desai
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

C

hicken meat plays an important place in Indian non‐vegetarian diet due to its highly acceptable
taste, high nutritive value, availability and no religious bar. Indian poultry industry has made a
remarkable growth during preceding years and this has lead to the increased availability of spent hen
meat. Due to the high collagen content making it tough, spent hen meat is not well accepted by
consumers and so has a low economic value. Thus, the development of new products of interest from
spent hen meat may be a way for its value addition. Thus, the present study was conducted to develop
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meat based noodles named ‘Meatoodles’ utilizing meat from spent hen. After an extensive series of
trials, the basic formulation was developed containing spent hen meat (50%), binders and salt.
Standardization of processing conditions was done. Finally, two types of product was studied, one
without fat (A) and the other with use of fat (B). Sensory evaluation of the products was conducted
after cooking the noodles with spices and water. Panelists scored both the products with the scores in
the range of good to very good acceptability for various sensory characteristics like appearance,
flavour, texture, binding, juiciness, after taste, meat flavour intensity and overall acceptability.
However, the second type of product was scored to have higher sensory appeal than the first one. The
study of physico‐chemical properties showed that product A and B had mean pH as 6.16±0.04 and
6.32±0.04, respectively. The mean moisture, protein, fat and ash content of product A were analysed to
be 8.10±0.29, 25.84±0.37, 7.03±0.15 and 3.04±0.16 per cent, respectively and of B as 6.99±0.22, 21.41±0.73,
17.29±0.70 and 2.00±0.27 per cent, respectively. The product has a novelty with richness in animal
protein and high organoleptic acceptability.
Key words: Development, quality evaluation, spent hen meat based noodle
PHT-034/P

Antioxidant potential of chitosan and honey in chicken sausages
Vikrant Thakur, Manish K. Chatli, Ashim K. Biswas1 and Jhari Sahoo
Department of Livestock Products Technology, COVS, GADVASU, Ludhiana‐141 004
Central Avian Research Institute, Izatnagar‐243 122

T

he anti‐oxidant potential of chicken sausages incorporated with 1% chitosan (T‐1), 1.5% honey (T‐2)
and combination of 1% chitosan + 1.5% honey (T‐3) was compared with control (C) during
refrigerated storage (4±1°C) under aerobic packaging conditions. The samples were drawn at a regular
interval of 5 days till the incipient spoilage occurred and assessed for various oxidative stability quality
parameters viz. 2‐2‐azinobis‐3‐ethylbenthiazoline‐6‐sulphonic acid radical cation (ABTS) activity, 2, 2‐
diphenyl‐1‐picrylhydrazyl (DPPH) radical scavenging activity, superoxide anion scavenging activity
(SASA), total phenolic content and thiobarbituric acid reacting substances (TBARS). It was revealed
that treated samples (T‐1, T‐2 and T‐3) exhibited significantly (P<0.05) higher ABTS activity than
control. Amongst the treatments, sample with combination of chitosan and honey (T‐3) showed highest
ABTS activity followed by honey (T‐2) and chitosan (T‐1), however, it followed a declining trend
during storage irrespective of the treatments. T‐3 exhibited highest DPPH activity amongst treatments
on the last day of storage. The scavenging activity of superoxide radical was recorded highest for T‐3
and lowest for T‐1, however, it decreased with the progress of storage period. The total phenolics
content was significantly (P<0.05) lower in control than all the treatments. Chicken sausages containing
combination of chitosan and honey (T3) showed the lowest TBARS values than other treatments
throughout the storage period. These results indicate the synergisms between the two components.
Results concluded that 1% chitosan and 1.5% honey can be successfully employed as anti‐oxidant for
the development of chicken sausages with extended storage life.
Key words: chicken sausage, chitosan, honey, anti‐oxidant
PHT-035/O

Storage stability of chicken meat chunks wrapped with bioactive edible films
incorporated with lemon grass oil (Cymbopogon flexuosus)
Manish K. Chatli, Mohan Jairath, Surabhi Kaura, Tarun Pal Singh and Jhari Sahoo
Department of Livestock Products Technology, COVS, GADVASU, Ludhiana‐141 004

T

he present study was conducted to extend the storage life of deboned fresh chicken meat chunks
during refrigerated storage (4±1°C) under aerobic packaging conditions. The bioactive chitosan
films having biodynamic characteristics as 108.58±1.25 μm thickness, penetrability of 16.408±1.04 N, per
cent moisture 15.91±0.27, per cent solubility 25.15±0.34 and water vapour transmission rate 0.0018
g/m2/sec was impregnated with lemon grass oil (LGO) at 0.75% (T‐1) and 1.5% (v/v; T‐2). The
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developed chitosan films T‐1 and T‐2 were compared with control for antimicrobial activity using zone
inhibition assay against food associated bacteria viz. Bacillus cereus, Vibrio parahaemolyticus and
Salmonella typhimurium. The antimicrobial efficacy increased with the increase in the level of
incorporation of LGO concentration. Bioactive films has exhibited highest inhibition zone against B.
cereus and lowest against S typhimurium. The deboned chicken meat chunks wrapped in developed
bioactive films (T‐1 and T‐2) stored under refrigerated (4±1°C) conditions and compared with
unwrapped product (control). The samples were drawn at 2 days interval to evaluate various physico‐
chemical and instrumental colour parameters. Results demonstrated that pH and TBARS were
significantly increased during storage and it was measured greatest in control and lowest in T‐2
followed by T1 on day 9th of storage. Lightness (L*) and redness (a*) values followed an increasing
trend in bioactive packaged products throughout storage whereas, it decreased significantly (P<0.05) in
control. Results indicated that chitosan based films impregnated with LGO can be utilized for the
extension of storage life of fresh deboned chicken meat chunks to minimize microbial growth, lipid
oxidation, and surface discolouration.
Key words: Lemon grass oil, edible film, antimicrobial film, chicken meat chunk
PHT-036/P

Effect of different flour levels in proximate composition of functional poultry meat
finger sticks
Central Avian Research Institute, Izatnagar‐243 122

T

wo different cereals Avena sativa (oats) and Zea mays (corn) were used for the preparation of
functional poultry meat finger sticks. Whole grain flours of oats and corn at 15% and 10% were
used for preparation of products and the meat level was adjusted according to added flour level. On
proximate analysis of the cooked products, highest moisture content (4.43±0.44) was observed for
product containing corn flour (10%) and lowest value (3.97±0.19) for the product with 15% corn flour.
Product incorporated with 10% corn flour also had highest crude fat content (16±0.44) and lowest value
was shown when added with 10% oat flour. Protein content was higher with 15% oat flour (31±0.48)
but no significant difference could be observed with other products. Crude fiber content was
significantly higher in product with 15% oat flour (3.30±0.15) where lowest value for product with 10%
corn flour (2.34±0.06). Total ash content of the products was ranging from 6.64 to 7 and the highest
value was observed with 15% oat flour. The present study indicated that type and level of different
flours can significantly affect the proximate composition of functional poultry meat finger sticks.
Key words: Functional, poultry meat, proximate composition, corn, oat
PHT-037/P

The effect of Coriandrum sativum and Mentha spicata on the sensory attributes of
functional poultry meat finger sticks
P.B. Aswathi, C.K. Beura, A.K. Biswas, A.S. Yadav, Nasir Akbar Mir and Vijay Singh
Central Avian Research Institute, Izatnagar‐243 122

T

wo different herbs Coriandrum sativum (coriander) and Mentha spicata (mint) which are extensively
used in Indian cuisine as aromatic agents are also known for their medicinal properties. They were
added to functional poultry meat finger sticks at two different levels (1% and 1.5%) in ground form.
Sensory evaluation was conducted by a semi‐trained panel using 8 point descriptive scale where 8
indicates excellent value and 1 for extremely poor value for all sensory variables. The highest score for
colour and appearance, 6.81±0.40 was given to product with Coriandrum sativum (CS) 1%. Mentha spicata
(MS) 1% also shown better scores (6.71±0.41). CS 1.5% in the product shown to have the highest flavour
value (6.90±0.36) followed by MS 1.5% (6.86±0.36). Scores for texture and crispiness were better for
product with CS 1.5% (6.47±0.68 and 6.38±0.08) and MS 1.5% (6.48±0.68 and 6.38±0.08). Meat flavour
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intensity and after taste were found to be higher in product with MS 1.5% (6.11±0.83 and 6.98±0.75,
respectively). Overall acceptability of all the products were rated good with highest score for products
with CS 1% and MS 1.5%. From this study, it is concluded that incorporation of different herbs have
significant effect on the various sensory attributes of functional poultry meat finger sticks.
Key words: Functional poultry meat, colour, flavour, texture, poultry meat, finger sticks
PHT-038/P

A comparative study on the effect of Coriandrum sativum and Mentha spicata on
the proximate composition of functional poultry meat finger sticks
P.B. Aswathi, C.K. Beura, A.K. Biswas, A.S. Yadav and Nasir Akbar Mir
Central Avian Research Institute, Izatnagar‐243 122

T

Key words: Finger stick, protein, fiber, fat, poultry meat
PHT-039/P

Effects of antioxidants and vacuum packaging on the physico‐chemical
characteristics and shelf‐life of pet foods under ambient and refrigerated storage
N. Karthikeyan and R.P. Singh1
Department of Poultry Science, Madras Veterinary College, Chennai‐7
1

Central Avian Research Institute, Izatnagar‐243 122

P

et food prepared without antioxidants (control; I) and that treated with 0.015% butylatedhydroxy
toluene (BHT; II), 0.02% dl‐α‐tocopherol acetate (dl‐ α‐TA; III) or 0.02% dl‐α‐TA + 0.05% sodium
ascorbate (dl‐α‐TA+SA; IV) were packaged aerobically in LDPE (250 G) pouches and under vacuum in
aluminium foil (0.09 mm)‐LDPE (150 G) laminated pouches, using a vacuum packaging machine. The
packed samples were stored at ambient temperature (21±5°C) for keeping quality study. They were
analysed at biweekly intervals for physico‐chemical characteristics during 112 days of ambient storage.
A gradual increase in overall pH from 5.44 to 5.82 in the aerobically packed and to 5.94 in vacuum
packed samples was observed. The TBA value increased from an overall initial value of 0.23 mg
malonaldehyde/kg to 0.45 mg malonaldehyde/kg in case of aerobically packed samples and to 0.42 mg
malonaldehyde/kg in case of vacuum packed samples was noticed. Keeping quality evaluation
indicated that changes in weight, pH and microbiological quality of the product were not influenced
much by different antioxidant, and packaging treatments. But, BHT treatment was found to produce
more inhibitory effect than dl‐α‐TA or dl‐α‐TA + SA treatment on the TBA value and acid value in both
the packaging treatments. Based on the results of this experiment, BHT even at the level of 0.015% was
found to be the most effective antioxidant in the pet food in terms of lower rate of lipid oxidantion.
Key words: Antioxidant, packaging, shelf‐life, pet food
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wo different herbs Coriandrum sativum (coriander) and Mentha spicata (mint) were added at 1% and
1.5% level to the standardized composition of functional poultry meat finger sticks. The proximate
composition of different products (products with coriander 1% and 1.5% and product with mint 1%
and 1.5%) was analyzed following standard procedures. Significantly lower moisture content could be
noted in product with mint 1% level (5.43±0.80). Other three products were showing moisture content
ranging from 6.15 to 6.47%. Protein content of all products was not showing any significant difference
(31.03 to 31.77%). The same trend was observed with fat and crude fiber content of the products; the
values were ranging from 13.63 to 13.84 and 2.86 to 2.94, respectively. Ash content of the product with
mint leaves at 1.5% showed the highest value. Proximate composition of the functional poultry meat
finger sticks were almost the same when added with two different herbs Coriandrum sativum and
Mentha spicata.
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PHT-040/P

Effects of antioxidants and vacuum packaging on the microbiological
characteristics and shelf‐life of pet foods under ambient and refrigerated storage
N. Karthikeyan and R.P. Singh1
Department of Poultry Science, Madras Veterinary College, Chennai‐7
1

Central Avian Research Institute, Izatnagar‐243 122

P

Key words: Antioxidant, packaging, shelf‐life, pet food
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et food prepared without antioxidants (control; I) and that treated with 0.015% butylatedhydroxy
toluene (BHT; II), 0.02% dl‐α‐tocopherol acetate (dl‐ α‐TA; III) or 0.02% dl‐α‐TA + 0.05% sodium
ascorbate (dl‐α‐TA+SA; IV) were packaged aerobically in LDPE (250 G) pouches and under vacuum in
aluminium foil (0.09 mm)‐LDPE (150 G) laminated pouches, using a vacuum packaging machine. The
packed samples were stored at ambient temperature (21±5°C) for keeping quality study. They were
analysed at biweekly intervals to determine the effect of packaging methods and antioxidant
treatments on microbiological qualities during 112 days of ambient storage. The aerobic plate count
(APC) increased significantly (P<0.01) from an overall initial value of log 1.71/g to log 3.24/g in
aerobically packed and to log 2.74/g in vacuum packed samples on 112th day of ambient storage.
Vacuum packed pet foods had significantly (P<0.01) lower APC than aerobically packed samples. But,
as expected antioxidant treatments did not make any significant differences (P>0.05) in APC of dry type
pet foods. All possible interactions showed significant differences in the APC under ambient storage.
Although a few anaerobes and fungi were encountered occasionally that too during later part of the
ambient storage period, no coliforms, staphylococci and salmonella were detected in any of the
packaging treatment throughout the 112 days of storage.
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DPP-001/O

Emu farming: Present status and future prospects in India
P.R. Shinde, S. Kaushal, R.A. Patoo and R. Kumar
Department of Livestock Production Management, College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145

A

Key words: Emu farming, prospect, India
DPP-002/O

Comparative response to maternal vaccination, in ovo vaccination and post hatch
vaccination on the neonatal growth and feed conversion ratio of turkey poults
A. Bhattacharyya, S. Majumdar, S.K. Bhanja, A.B. Mandal and B.B. Dash1
Central Avian Research Institute, Izatnagar‐243 122
1

PD FMD, IVRI Campus, Mukteswar‐263 138

A

n experiment was designed involving maternal vaccination (MV or no MV), in ovo vaccination (IV
or no IV) and conventional vaccination (CV or no CV) in a 2 x 2 x 2 factorial design. 7 days post
ND (Newcastle disease) vaccination, 460 fertile eggs were collected from 200 breeder turkey hens and
on 25th embryonic day, 230 eggs were in ovo vaccinated with formaldehyde inactivated ND F1 vaccine.
After hatch, half of the turkey chicks from respective group were conventionally vaccinated and reared.
There were no significant differences in body weight among the different treatment groups. Poults
from non‐vaccinated breeders had significantly better (P<0.01) feed conversion ratio (FCR) than those
from vaccinated breeders at 8th week of age. CV poults had significantly better (P<0.05) FCR than no CV
poults at 6th and 8th week of age. No MV+IV poults had significantly better FCR than MV poults on 4th
(P<0.05) and 6th week (P<0.01) of age, respectively. In addition, at 2nd week of age, MV poults had
significantly better FCR (P<0.01) than MV+CV poults and no MV+no CV poults. No MV poults had
significantly better (P<0.01) FCR than MV poults during 4‐8 and 0‐8 weeks of age. Further, CV poults
had significantly better (P<0.01) FCR compared to no CV poults during 4‐8 weeks and 0‐8 weeks of age.
CV poults had significantly better (P<0.01) FCR compared to MV and MV+IV poults during 4‐8 weeks
of age. Further, CV poults had numerically better FCR compared to IV poults, CV+IV poults or
MV+IV+CV poults throughout the experiment. Combination of maternal vaccination and conventional
vaccination did not have any beneficial effect on the FCR in turkey poults. Hence, it may be concluded
that breeder vaccination, in ovo vaccination and conventional vaccination did not affect the juvenile
Poultry Production: Feed, Food and Environment Safety
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lthough poultry industry of India is one of the fastest growing segments of animal husbandry
sector and is heading towards scientific modernization, uncertainty prevails in the mind of
poultry entrepreneurs because of chronic and acute problems of high feeding cost, emerging and re‐
emerging diseases, vaccine failure and fluctuating market price of meat and eggs. Eruption of
transmittable, zoonotic and communicable diseases to excess of heat or cold are the main threats on
poultry industry which leads to massive deaths and sudden fall in production. All these conditions
necessitate the poultry industry to be diversified with other species viz. duck, quail, turkey, emu and
ostrich. Emu is a large flightless bird originated from Australia. It is the third biggest bird in the world
after ostrich and cassowary. It is an exotic bird and it has not been included in any of the schedules of
wildlife (protection) act, 1972. Emu is capable of surviving any type of climate and adversities. This is a
non‐aggressive bird so it is easy to look after, it does not need special structure for stay neither it needs
large chunk of land. As far as Indian environment is concerned, there is highly congenial atmosphere in
the country for this business. According to Indian Emu Association, there are around 2000 farms with
six lakhs birds in the country. Although emu farming offers great scope and potential because of its
supplementary income, additional employment and simplicity in operation, it is a newly entered
enterprise in Indian sub‐continent, so practical availability of scientific information or published
literature about emu farming is very limited. Less attention has been paid in carrying out research in
this economically important species of bird in India. Efficient emu development can be achieved by
promotion of small units in villages through a gamut of functions like dissemination of information
and technology, making various inputs and organizing training sessions for farmers on this subject.
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body weight of turkey poults. Further, conventional vaccination may have a positive effect on the FCR
of turkey poults.
Key words: Vaccination, neonatal growth, feed conversion ratio, turkey poult
DPP-003/O

A comparative study on egg quality characteristics of Pekin ducks and indigenous
ducks of Tamil Nadu
K. Kavitha, G. Raj Manohar, R. Asha Rajini, C. Thanabal, G. Srinivasan and N. Ramamurthy
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007

A

comparative study was carried out on egg quality traits of Pekin and indigenous ducks of Tamil
Nadu. In general, duck eggs have twice the nutritional value of a chicken and stay fresher longer
due to their thicker shell. Duck eggs are richer with more albumen making cakes and patries fluffier.
Keeping this in view, the external and internal egg quality characteristics of pekin and indigenous
ducks were compared. Sample of 30 eggs from each group was taken. The external qualities of eggs like
egg weight, egg width, egg height, egg volume, air cell depth were measured. After recording the
external qualities, eggs were broken out on a glass plate to study the internal qualities like albumin
index, haugh unit, yolk index, yolk colour, shell thickness of eggs. Eggs had a similar oval conical
shape with blunt and pointed ends, showing the shape indices of 74‐76 with no significant differences.
However, significant differences (P<0.1) were observed in air cell depth, egg weight, yolk index, haugh
unit, yolk colour and specific gravity (P<0.05). The results revealed that the Pekin eggs had recorded
the highest air cell depth (3.45±0.0873), egg weight (65.5±0.7557), haugh unit, yolk index (0.469±0.0053)
but it has recorded less yolk colour (7.37±0.0775) than the indigenous duck eggs (8.13±0.1148).

DPP-004/O

Occurrence of lice infestation in domestic ducks from Cauvery delta region of
Tamil Nadu
N. Jeyathilakan, Basheer Ahamad, J. Selvaraj, T.V. Tamilam, S. Arunkumar and C. Veerapandian
Veterinary College and Research Institute, Orathanadu, Thanjavur

D

uck is one of the indigenous species of poultry, reared traditionally by the poor farmers for their
livelihood in India. The extensive coast line (4000 km long) with many inland water bodies in
several parts of the country offer excellent natural habitat of ducks. Duck population in India was
reported to be 107.0 millions during the year 2002. The duck population in Tamil Nadu mostly
concentrated in Vellore, Thiruvallur, Villupuram, Kancheepuram, Tirunelveli, Madurai, Thanjavur and
Tiruchirapalli districts as these districts are known for paddy cultivation and contain adequate water
resources for wading and feeding on snails and fishes. However, these resources also favours
occurrence of parasites in ducks. Among the parasites, lice infestation affects growth and productivity
of ducks by way of irritation. A farmer from Mannarkudi area of Cauvery delta region had a flock of
700 ducks, brought a dead duck to Department of Veterinary Pathology for post‐mortem examination.
Examination of entire body of duck prior to post‐mortem revealed presence of live lice in the hairs of
junction of beak and head. About 7 lice specimens were collected and brought to Department of
Parasitology for identification. The lice specimens were processed and identified as Anatochus dentatus.
This is the first report of occurrence of these lice in ducks from Tamil Nadu.
Key words: Lice infestation, domestic ducks, Cauvery delta
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DPP-005/O

Comparative efficacy of fenvalerate and methylparathion against lice infestation in
turkey
K. Rajendran, K. Mani, P. Shamsudeen, R. Amutha, M. Moorthy and T. Vasanthakumar
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

A

study was conducted to find out the efficacy of fenvalerate and methylparathion against lice
infestation in turkey. A flock of 90 lice infested adult turkey was divided into 3 groups of 30 each
and the lice intensity was determined by counting the lice in feathers collected from different parts of
bird like body, wings, thigh and vent region. One group was kept as control and the other two groups
were treated with 0.4% fenvalerate at the rate of 7 g/bird and 2% methylparathion at the rate of 7
g/bird. After treatment the lice infestation was recorded at 7, 14 and 21 days post treatment. The results
revealed that when compared to the control non‐treated group, the lice infestation was reduced to 84.0
and 70.5, 86.5 and 78.0 and 79.5 and 71.0 per cent in lice count, respectively on 7th, 14th and 21st days
post treatment. Based on the results, it is concluded that a second treatment is needed after 21 days.
Key words: Fenvalerate, methylparathion, lice infestation, turkey
DPP-006/P

Haematological indices of adult emu
G. Suganya, V. Leela, P.T. Gnanaraj and K. Loganathasamy
Department of Veterinary Physiology, Madras Veterinary College, Chennai‐7

n India, rearing of emu birds is gaining commercial importance for its tender, delicious and low
cholesterol meat. The availability of information on basic haematological parameters is scanty under
Indian climatic conditions. Therefore, an attempt was made to evaluate the haematological parameters
in adult emus aged about 4‐5 years reared in a commercial farm in Tamil Nadu. Blood samples were
collected from twelve (six of each sex) apparently healthy emus in heparin coated tubes.
Haematological indices such as packed cell volume, haemoglobin, total erythrocyte count, total
leukocyte count, differential count and thrombocyte count were estimated as per the standard protocol.
Erythrocytic indices were also calculated. The experimental data were expressed as mean±S.E. The
mean packed cell volume, haemoglobin concentration, total erythrocyte count, total leukocyte count
and thrombocyte count were 31.83±1.14%, 14.09±0.34 g/dl, 1.45±0.03 (x106/μl), 19.25±0.52 (x103/μl) and
22.45±0.64 (x103/μl), respectively. Blood smear was studied to find out the differential count and the
mean heterophil was 69.92±0.57%, lymphocyte was 27.83±0.51% and eosinophil was 2.25±0.21%.
Further erythrocytic indices calculated were found to be mean corpuscular volume: 223.8.04 fl, mean
haemoglobin concentration: 101.19±4.2 pg and mean corpuscular haemoglobin concentration:
45.42±1.3%. These values serve as a useful diagnostic tool in avian medicine for diagnosis and
treatment of diseases.
Key words: Emu, adult, haematology
DPP-007/P

Fatty acid and cholesterol content of ostrich eggs in comparison with other avian
eggs
S.T. Selvan, H. Gopi and A. Natarajan
Post‐Graduate Research Institute in Animal Sciences, TANUVAS, Kattupakkam‐603 203

O

strich breeding unit is functioning at PGRIAS, Kattupakkam under TANUVAS since 2000. It has
been conducting researches on various aspects of ostrich rearing. The potential of ostrich eggs has
not been studied in detail. One ostrich egg is equivalent to two dozen chicken eggs. The extent to which
these eggs can be popularized for human consumption depends on the availability and quality of eggs.
A pioneer study was conducted to assess the biochemical qualities of ostrich eggs and a comparison
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was made with other avian eggs. Fifteen ostrich eggs were collected randomly from four year old
breeder hens and utilized for the study. The study revealed the presence of 11 fatty acids (in per cent)
viz. myristic, palmitic, stearic, oleic, linoleic, linolenic, arachidic, behenic, eicosapentaenoic,
docosahexaenoic and palmitoleic acid at 0.42±0.03, 29.7±0.25, 1.70±0.21, 39.63±0.99, 16.49±0.49, 0.68±0.04,
1.04±0.10, 1.88±0.10, 0.78±0.07, 0.46±0.05, and 7.22±0.15, respectively. The saturated fatty acids, mono
unsaturated fatty acids and poly unsaturated fatty acids were 31.88, 46.85 and 21.27 per cent,
respectively. Chicken eggs had 37% saturated fatty acids and 67% of unsaturated fatty acids, whereas
emu had 31% saturated fatty acids and 69% of unsaturated fatty acids and ostrich eggs had 31.88% of
saturated fatty acids and 68.12% of unsaturated fatty acids. Oleic acid and palmitic acids were available
at the highest level at 39.63±0.99 and 29.76±1.25 per cent, respectively. On comparison, it was revealed
that ostrich yolk had highest content (%) of linolenic acid (0.68) and palmitoleic acid (7.22) compared to
emu (0.20 and 4.7), chicken (0.35 and 3.07), duck (0.25 and 2.37), quail (0.34 and 5.19) and pheasant eggs
(0.59 and 4.39). Chicken eggs contained highest level (%) of stearic acid (9.59) compared to ostrich
(1.70), emu (5.4), duck (6.24), quail (6.86) and pheasant (4.68). The cholesterol content (mg/g) in the
ostrich egg yolk was 11.36 while it was 13.91 in chicken, 8.9 in emu, 7.78 in quail, 10.81 in duck, 6.82 in
pheasant and 16.41 in rhea egg yolks. These results indicate that ostrich yolk did not deviate from the
other poultry egg yolks. Hence, it is concluded that ostrich eggs can also be consumed.
Key words: Fatty acid, cholesterol, ostrich egg
DPP-008/O

Studies on certain performance traits of Chara‐Chemballi duck in Kamrup and
Goalpara districts of Assam
Mihir Sarma, J.D. Mahanta, A. Barman, D.K. Baruah and Jakir Hussain1
1

Department of LPM

A

study was carried out to evaluate the performance of Chara‐Chemballi duck, an indigenous
variety of Kerala in the agro‐climatic condition of Assam. A total of 560 duckling of single hatch
were distributed among 56 women beneficiaries (10 ducklings/farmer) of Kamrup and Goalpara
districts of Assam. All ducklings were reared under uniform rural managemental condition and out of
these 94 male and 106 female ducklings were randomly selected and wing banded for recording of
certain performance traits up to 30 weeks of age. The findings indicated that there was significant
(P<0.05) difference in body weight (g) between male (37.05±0.36, 543.09±8.01, 1230.23±19.94,
1485.87±19.09, 1796.77±9.03) and female (35.12±0.31, 435.12±7.22, 1080.79±21.27, 1390.15±17.91,
1662.60±9.75) at day‐old, 4, 8, 12 and 30 weeks of age, respectively. However, non‐significant difference
in body weight between sexes was recorded at 20 weeks of age (1569.53±20.05 and 1516.32±17.87 g). The
average age of flock at first egg was 131.76 days. The average egg number laid by Chara‐Chemballi
duck up to 30th week of age was 46.59±4.56. The mean egg weight of first egg and 30th week of age was
found to be 48.99±0.45 and 62.31±0.59 g, respectively. The mortality of duckling up to 8 weeks of age
was recorded as 5.25 per cent. The study revealed that Chara‐Chemballi ducks lay eggs at 18.7 weeks of
age with an average egg number of 46.59 during a period of 78 days and egg weight of 62.3 g at 30th
week of age.
Key words: Performance trait, Chara‐Chemballi duck, Kamrup, Goalpara
DPP-009/O

Studies on the requirement of protein and energy for Muscovy ducklings (Cairina
moschata)
P. Thakuria, A.K. Gohain and D. Sapcota
Department of Animal Nutrition, College of Veterinary Science, Khanapara, Guwahati‐781 022

A

n investigation was carried out to study the requirement of protein and energy of the Muscovy
ducklings (Cairina moschata) of Assam. For this, a feeding trial was conducted for a period of 8
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weeks (n=108) at 3 levels of protein [90%, 100% and 110% of NRC (1994) recommendation] and 2 levels
of energy [80% and 100% of NRC (1994) recommendation] making a factorial randomized block design
of 3x2 viz. T1 (90% protein and 80% energy of NRC), T2 (90% protein and 100% energy of NRC), T3
(100% protein and 80% energy of NRC), T4 (100% protein and 100% energy of NRC), T5 (110% protein
and 80% energy of NRC), T6 (110% protein and 100% energy of NRC). The parameters studied were:
body weight gain, feed consumption, feed efficiency ratio and protein consumption. At the end of 8th
week, the average final body weights were 949.28±8.51, 958.12±4.35, 983.61±4.47, 989.74±3.45,
1013.27±4.49 and 1028.19±3.43 g for T1, T2, T3, T4, T5 and T6 groups, respectively. The average feed
consumption were 4829.98±20.46, 4349.07±7.89, 4814.45±11.56, 4329.41±15.70, 4797.83±16.38 and
4324.60±2.91 g and the feed efficiency ratios were 5.09±0.04, 4.54±0.01, 4.89±0.01, 4.37±0.01, 4.74±0.01
and 4.21±0.06 for T1, T2, T3, T4, T5 and T6 groups, respectively. The total protein consumption of each
experimental group were 643.61±1.32, 573.87±0.93, 717.33±1.83, 636.25±2.25, 783.98±2.71 and 700.88±0.76
g for T1, T2, T3, T4, T5 and T6 groups, respectively. It was observed that out of the 6 treatment groups T6
showed the best result in terms of growth performance, total feed consumption, feed efficiency ratio
and other zoo technical parameters.
Key words: Protein, energy, Muscovy duckling
DPP-010/O

Studies on the nutrient utilization and digestibility in Muscovy ducklings (Cairina
moschata)
P. Thakuria, A.K. Gohain and D. Sapcota
Department of Animal Nutrition, College of Veterinary Science, Khanapara, Guwahati‐781 022

Key words: Nutrient utilization, digestibility, Muscovy duckling
DPP-011/O

Molecular characterization of different cytokines in guinea fowl
Girraj Goyal, Vikramaditya Upmanyu1, S.K. Bhanja2, Y.P. Sahni, J.K. Bhardwaj, R.P. Nema and Deepak
Sharma1
College of Veterinary Sciences, NDVSU, Jabalpur
1

Indian Veterinary Research Institute, Izatnagar, 2Central Avian Research Institute, Izatnagar‐243 122

C

ytokines are essential effector molecules of innate and acquired immunity that initiate and
coordinate cellular and humoral responses. Molecular characterization of cytokine genes may
provide significant information for better understanding of the mechanism of disease resistance. In this
study, molecular characterization of different cytokine genes of guinea fowl was performed by in vitro
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T

he present experiment was conducted to study the nutrient utilization of local‐type Muscovy
ducklings (Cairina moschata) found in Assam under different protein and energy levels i.e., at 3
levels of protein [90%, 100% and 110% of NRC (1994) recommendation] and 2 levels of energy [80% and
100% of NRC (1994) recommendation] making a factorial randomized block design of 3x2. For this, a
feeding trial was performed for a period of 56 days during which a digestibility cum metabolism trial
was conducted on 3 ducklings of each group for a period of 3 days. The digestibility of dry matter was
found to be ranged from 64.11 to 64.77%; crude protein, 50.15 to 50.86%; ether extract, 35.81 to 37.55%;
crude fibre, 37.10 to 37.80% and nitrogen free extract 79.32 to 81.61%. The per cent retention of nitrogen
was found to be ranged from 50.15 to 50.86%; calcium from 49.39 to 50.85% and phosphorus from 43.27
to 45.15%. The cost of feeding per kg live weight gain ranged from Rs. 64.12 to Rs. 72.87. The overall
observation showed that the cost of feeding per kg weight gain was found to be lowest in T2 group
(90% protein and 100% energy of NRC). Therefore, rearing of local‐type Muscovy duck of Assam can
be made economically viable by feeding them a diet with low protein (90%) and high energy (100%).
Hence, it may be concluded that Cairina moschata, locally known as Cinahanh may be reared in Assam
with only 90% of protein requirement and 100% of energy as recommended by NRC (1994) for meat
type Pekin duck.
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amplification, cloning and sequencing of CDS of various cytokine/chemokine genes. The chicken
specific primers were utilized for amplification of cytokine genes CDS of guinea fowl, except for IFN‐γ,
where the reverse primer was modified. The sequences of complete CDS of IL‐8 and partial CDS of
IL1β, IL‐6, IL‐10, IL‐12, IL‐18, TGF‐ β4 and TNF‐α gene of GF were the first reports worldwide. Overall,
guinea fowl showed more or less higher genetic similarity with galliformes viz. chicken, jungle fowls,
quail, turkey and pheasant and other avian species based on cytokine genes sequence homology and
phylogenetic analysis. Among galliformes, guinea fowl was more close to chicken and different jungle
fowls than other galliformes species, which suggest that guinea fowl may be the nearest and a suitable
model to study the disease resistance mechanism among poultry. The guinea fowl cytokines sequence
analysis is suggestive of polymorphism in cytokine genes between GF and other avian species.
Identification of polymorphism in candidate genes and their association with disease
resistance/susceptibilities may be useful for marker‐assisted selection to enhance disease resistance.
Key words: Molecular characterization, cytokines, guinea fowl
DPP-012/O

Differential expression of cytokines in guinea fowl compared to broiler chicken
Girraj Goyal, Vikramaditya Upmanyu1, S.K. Bhanja2 and Deepak Sharma1
College of Veterinary Sciences, NDVSU, Jabalpur
1

Indian Veterinary Research Institute, Izatnagar; 2Central Avian Research Institute, Izatnagar‐243 122
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Key words: Differential expression, cytokines, guinea fowl, broiler chicken
DPP-013/O

Constraints in guinea fowl production in foot hills of Kumaon of Uttarakhand
Brijesh Singh, Anil Kumar, R.S. Barwal and S.K. Singh
Department of Livestock Production Management, College of Veterinary & Animal Sciences, GBPUAT, Pantnagar‐263 145

A

study was conducted in different villages of U.S. Nagar and Nainital districts of Kumaon region
of Uttarakhand. A survey involved 120 women farmers who involved in rural poultry keeping
from 8 different villages were conducted. These farmers were selected on the basis of their response to
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ifferential expression analysis of different cytokines in response to Salmonella enterica serovar
Enteritidis was performed in in vitro cultured spleenocytes of guinea fowl and broiler chicken to
understand the disease resistance mechanism among avian species. Expression of pro‐inflammatory
cytokines (IL1β, IL‐6 and TNF‐α) was found very high in guinea fowl in comparison to broiler
particularly at 1 h post induction (p.i.). Expression of pro‐inflammatory cytokines was higher in guinea
fowl than broiler at 12 h p.i. as well. Guinea fowl spleenocytes expressed anti‐inflammatory cytokines
(TGF‐β4) at lower level than broiler, particularly at 12 h p.i., which may be the due to the higher
expression of pro‐inflammatory cytokines at 12 h p.i. in guinea fowl. Expression of the IL‐10 (Th2)
cytokine was also found exceptionally higher in guinea fowl than broiler. Most of the reports indicate
that higher expression of IL‐10 was negative to disease resistance, but recent studies suggested that
higher expression of IL‐10 may be the unexplored factor responsible for higher disease resistance.
These differences in the expression of different cytokines may be instrumental for the higher immune
response in the guinea fowl against pathogens compared to broiler. Further, the higher survivability of
guinea fowl spleenocytes compared to broiler chicken spleenocytes assessed by flow cytometric
apoptosis analysis is indicator of better resistance against infectious organisms in guinea fowl
spleenocytes. In vitro studies revealed that guinea fowl was more responsive than broiler chicken to
pathogen induction in terms of expression of immune molecules and patho‐physiological changes
occurred in cells. These unique responses in guinea fowl may be due to the low intensity of selection
for growth traits in contrast to the broiler, which has the history of intense genetic selection for growth,
a process which may leads to reduced or suppressed inflammatory responses. The results of the
present investigation are encouraging for the establishment of guinea fowl as a model for the disease
resistance studies.
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a standard questionnaire. They were trained for guinea fowl rearing in the University. A total number
of 25 keets along with starter ration and medicine were provided to trained farmers to start with.
Scavenging was the major feeding practice with little bit supplementation of grains. High keet
mortality was reported at farmers’ field in comparison to the University farm which were mainly due
to the poor housing managemental practices. The other problems reported under study were lack of
information of quality feed for guinea fowl, loss of birds through picking by predators, worm
infestation etc. However, farmers selected under study reported that rearing of guinea fowl is lucrative
than the chicken as there is high demand of meat and egg of guinea fowl in rural areas. Results
revealed that improved attention to proper care of keets, housing management etc. would enhance
productivity.
Key words: Guinea fowl, foot hill, Kumaon
DPP-014/O

Comparison of hatching performance of emu eggs for different breeding seasons
under organized farming conditions in Tamil Nadu
A. Paramasivam, P.N. Richard Jagatheesan, C. Mehala and A. Clement Ebenezer Henry
TANUVAS Regional Research Centre, Pudukkottai‐622 004

A

Key words: Emu, hatchability, fertile egg
DPP-015/O

Comparison of reproduction performance of emu birds for different breeding
seasons under organized farming conditions in Tamil Nadu
A. Paramasivam, P.N. Richard Jagatheesan, A. Clement Ebenezer Henry and C. Mehala
TANUVAS Regional Research Centre, Pudukkottai‐622 004

A

study was conducted to record the reproduction performance parameters of emu birds such as
fertility and infertility percentage of emu eggs during various breeding season during the year
2008, 2009, 2010, 2011 and 2012. The study was carried out in the emu birds kept in the Emu Research
Unit of TANUVAS Regional Research Centre, Pudukkottai. Breeding season of emu usually starts
during mid September month of every year and ends during March month during next year. The age
group of emu birds utilized for this study ranges from 2 to 10 years. Incubation of emu eggs was done
for 52 days under standard management and hatching conditions for all the breeding seasons. Number
of eggs kept for incubation during the breeding season of 2008‐09, 2009‐10, 2010‐11, 2011‐12 and 2012‐
13 were 139, 123, 82, 140 and 145 eggs, respectively. The number of chicks hatched out were 101, 44, 60,
112 and 116, respectively during the year 2008‐09, 2009‐10, 2010‐11, 2011‐12 and 2012‐13. The fertility
percentage recorded during the year 2008‐09, 2009‐10, 2010‐11, 2011‐12 and 2012‐13 were 77.69, 66.66,
80.48, 83.57 and 81.37 per cent, respectively. The infertility percentage recorded during the year 2008‐
Poultry Production: Feed, Food and Environment Safety

143

DPP Diversified Poultry Production

study was conducted to record the hatching performance parameters of emu eggs such as total
egg hatchability, fertile egg hatchability during various breeding season during the year 2010 and
2011. The study was carried out in the emu birds kept in the Emu Research Unit of TANUVAS
Regional Research Centre, Pudukkottai. The age group of emu birds utilized for this study ranges from
4 to 9 years. Breeding season of emu usually starts during mid September month of every year and
ends during March month during next year. Incubation of emu eggs was done for 52 days under
standard management and hatching conditions for all the breeding seasons. Number of eggs kept for
incubation during the breeding season of 2010‐11 and 2011‐12 were 82 and 140 eggs, respectively. The
number of chicks hatched out were 60 and 112, respectively during the year 2010‐11 and 2011‐12. The
comparative hatching performance parameters, total egg hatchability and fertile egg hatchability
recorded during the year 2010‐11 and 2011‐12 were 73.17 per cent and 90.9 per cent, and 80 per cent and
95.72 per cent, respectively. From the study, it was concluded that as the age advances the number of
eggs laid per season, total egg hatchability and fertile egg hatchability are also found to increase in emu
birds.
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09, 2009‐10, 2010‐11, 2011‐12 and 2012‐13 were 22.30, 33.34, 19.52, 16.43 and 18.63 per cent, respectively.
The study results recorded during 2009‐10 and 2012‐13 breeding seasons showed that when the
numbers of young age group birds laid eggs (2‐3 years age, first laying period) were more and included
for incubation, there is a reduction in fertility rate and increased in infertility percentage. From the
study, it was concluded that the age of the birds and laying had an influence over reproduction
performance of emu birds.
Key words: Emu, fertility, infertility, reproduction performance
DPP-016/O

Hatching performance of emu birds in the first laying period
C. Mehala, P.N. Richard Jagatheesan, A. Paramasivam and A. Clement Ebenezer Henry
TANUVAS Regional Research Centre, Pudukkottai‐622 004

A

Key words: Emu, hatching performance, hatchability, fertility, embryonic mortality
DPP-017/O

Productive performance of emu birds in the first laying period
C. Mehala, P.N. Richard Jagatheesan, A. Paramasivam and A. Clement Ebenezer Henry
TANUVAS Regional Research Centre, Pudukkottai‐622 004

A

study was carried out to document the production performances of emu (Dromaius
novaehollandiae) birds of 5 pairs between 2‐3 years of age in first laying period during the year 2012
maintained and reared under standard managemental practices at TANUVAS Regional Research
Centre, Pudukkottai. From this study, the production parameters such as number of eggs laid per pair,
age at which first egg laying (months), mean weight of egg (g) and mean chick weight (g) were for the
1st pair‐ 9,22,448.44±13.70 and 337±27.38; 2nd pair‐ 5,33,564.2±16.54 and 395.66±12.85; 3rd pair‐
13,34,524.85±8.52 and 365; 4th pair‐ 2,34,525±14 and 430.5±38.51 and 5th pair‐ 8,34,558±12.82 and
356±19.28, respectively.
Key words: Emu, egg, first laying, chick weight
DPP-018/O

Effect of neem (Azadirachta indica) leaf powder on immune response in guinea
fowl
M.K. Singh, S.K. Singh, V.K. Singh, R.K. Sharma, Brijesh Singh, J. Palod, Shive Kumar, R.S. Barwal, Anil
Kumar and C.B. Singh
Department of Livestock Production and Management, GBPUAT, Pantnagar‐263 145

T

his experiment was conducted to examine the effect of neem (Azadirachta indica) leaf powder (NLP)
on cellular and humoral immune responses in guinea fowl. One hundred and twenty keets were
divided into four groups (T0, T1, T2 and T3) and supplemented with neem leaf powder @ 0, 1, 2 and 3 g
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study was carried out to assess the hatching performance of emu (Dromaius novaehollandiae) birds
maintained at TANUVAS Regional Research Centre, Pudukkottai. During the year 2012, a total of
30 eggs were collected from 5 pairs of emu birds of 2 to 3 years of age in first laying period reared
under standard management practices. Eggs laid by 1st, 2nd, 3rd, 4th and 5th pair were 9, 5, 13, 2 and 8,
respectively. All the eggs were collected immediately after laying and stored at normal storage
temperature. Eggs were checked for morphology and abnormally shaped eggs were removed.
Incubation period for emu eggs is 52 days and were set horizontally in the incubator. All the eggs were
incubated with a setter temperature of 97.5°F (dry bulb) and 82 to 84°F (wet bulb) for 49 days during
which the eggs were turned every hour. After 49 days, these eggs were transferred to the hatcher,
where the same temperature and relative humidity were maintained. The egg break open study was
carried out on unhatched emu eggs to observe the hatching parameters. From this study, it was
revealed that, the total hatchability, fertile hatchability, fertility, infertility and early embryonic
mortality of the emu eggs were 65.15, 66.67, 68.79, 31.21 and 3.64 per cent, respectively.
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in the basal diet. The mean skin thickness at 0, 48 and 72 hours post‐challenge was recorded as 2.90,
3.20 and 3.05 mm in T1; 2.88, 3.44 and 3.36 in T2 and 2.88, 3.43 and 3.30 in T3, respectively. These values
for control group were 2.86, 2.94 and 2.86 mm on corresponding hours of observation. The serum
immunoglobulin concentrations in T0, T1, T2 and T3 groups were 3.28, 3.31, 3.41 and 3.37 mg/dl,
respectively. The results indicated that supplementing guinea fowl diet with 3 g neem leaf powder/kg
could induce favourable influence on immune response.
Key words: Guinea fowl, neem, immuno‐modulatory effect, immunoglobulin
DPP-019/O

Economic traits and production performance of Nandanam quail III reared at
different cage stocking densities
C. Pandian, A.V. Omprakash, M. Babu, R. Richard Churchil and A. Sundaresan
Poultry Research Station, TANUVAS, Chennai‐51

T

Key words: Stocking density, Nandanam quail III, production performance
DPP-020/O

Growth performance of Nandanam‐II turkey variety under standard managemental
practices in Pudukkottai district
A. Clement Ebenezer Henry, P.N. Richard Jagatheesan, A. Paramasivam and C. Mehala
TANUVAS Regional Research Centre, Pudukkottai

A

study was conducted to record the growth performance of Nandanam‐II turkey under organized
farming condition. In this study, a total of 450 day‐old Nandanam‐II turkey poults were selected
and reared up to 16th week of age under intensive system of rearing at TANUVAS Regional Research
Centre, Pudukkottai. The birds were kept in eight separate pens received from 8 hatches and reared
under deep litter system of housing. To record the growth performance the parameters such as the
fortnight body weight, livability and feed conversation ratio (FCR) of the Nandanam‐II turkey stock
was recorded up to 16th week of age during the period from January 2013 to July 2013. The recorded
average body weight (in kgs) of Nandanam‐II turkey at 2nd, 4th, 6th, 8th, 10th, 12th, 14th and 16th week were
0.153±0.002, 0.360±0.010, 0.683±0.005, 1.02±0.011, 1.51± 0.016, 2.08±0.023, 2.67±0.031 and 3.26±0.039 kg,
respectively and the feed conversion ratio (FCR) were 1.66, 2.00, 2.25, 2.61, 2.83, 2.95, 3.10 and 3.28,
respectively. The average livability of Nandanam‐II turkey variety reared up to 16th week of age was
95.13 per cent under standard managemental practices in Pudukkottai district, Tamil Nadu.
Key words: Body weight, Nandanam‐II turkey, feed conversation ratio
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his study was carried out to assess the effect of different cage stocking densities on the production
performance of Nandanam quail III reared up to 42 days. Two hundred and twenty five day‐old
Nandanam quail III were used. Birds were randomly assigned to 2.5 x 1.5 ft cages and distributed with
3 treatments (20, 25 and 30 quails per cage or 0.17, 0.14 and 0.11 sq.ft per quail, respectively) and 4
replicates. Birds were given feed and water ad libitum and submitted to the same experimental
conditions. The experimental diet was formulated as per the standard recommendations. There were
significant differences were observed among treatments for bi‐weekly body weight, livability, feed
consumption, FCR and net profit per bird. There was a reduction (P<0.05) in body weight with the
increase in stocking density and the 4th and 6th week body weight were 144.17±3.84, 128.55±3.63 and
108.03±2.69; and 216.86±5.95, 207.76±4.01 and 197.27±3.81, respectively. The feed consumption per bird
(g) up to 42 days was 665.69±0.01 532.19±0.01 and 443.23±0.01, respectively. However, the better FCR
(2.57 and 2.25) and net profit per bird (Rs. 4.48 and 7.15) were observed where the birds reared at the
cage stocking density of 0.14 sq.ft and 0.11 sq.ft per bird, respectively. This study concluded that the
stocking density of between 0.11 and 0.14 sq.ft per bird will be more economical for rearing Nandanam
quail III in cage system up to 42 days.
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DPP-021/O

Gram positive cocci isolated from emu chicks
T. Lurthu Reetha, P.N. Richard Jagatheesan, G. Rajarajan, M. Arthanareeswaran and K. Shibithomas
TANUVAS Regional Research Centre, Pudukkottai

E

mu chicks in the age groups of one to two months maintained at TANUVAS Regional Research
Centre, Pudukkottai were exhibited the clinical signs of respiratory distress, dysponea, cough,
anorexia dullness and unable to walk. The emu chicks were treated with antibiotics and supportive
therapies but the chicks were not responded to the treatment and died after three days. Gross lesions
revealed upon necropsy were arthritis, congestion of liver and lung with necrotic areas. Pure culture of
Staphylococcus aureus isolated and identified on the basis of colonial, morphological, cultural and
biochemical characters. In vitro antibiotic sensitivity test was performed for the bacterial isolates in
muller hinton agar as per the method demonstrated by Kirby‐Bauer method. The antibiogram studies
for S. aureus reveal sensitive for gentamicin, chloramphenical, ciprofloxacin, pefloxacin, and neomycin
resistance against ampicillin, enrofloxacin and oxytetracyclin. The remaining emu chicks were treated
with gentamicin through drinking water for five days.
Key words: Gram positive, cocci, emu
DPP-022/O

Incidence of Escherichia coli in emu chicks
G. Rajarajan, T. Lurthu Reetha, P.N. Richard Jagatheesan and K. Shibi Thomas
Training Veterinary University and Research Centre, Tiruchirapalli‐620 003

mu chicks aged one month old, maintained at TANUVAS Regional Research Centre, Pudukkottai,
were exhibited clinical signs of anorexia, dullness, reluctant to move, respiratory distress and
pyrexia. The emu chicks were treated with antibiotics and supportive therapies but the chicks did not
respond to the treatment and died after three days. On necropsy, the emu chicks revealed peritonitis,
pericarditis, congestion of proventriculus, gizzard and air sacs. The pure culture of Escherichia coli was
isolated from the peritoneal fluid. In vitro susceptibility of bacterial isolates revealed sensitivity to
enrofloxacin. The remaining emu chicks were treated with enrofloxacin 0.04 per cent through drinking
water for five days.
Key words: Escherichia coli, emu chick, antibiotics
DPP-023/O

Shift mating in Japanese quails: Novel breeding method for higher genetic gain
R. Richard Churchil, A.V. Omprakash, P. Kanagaraju, C. Pandian and K. Sangilimadan
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Madhavaram Milk Colony, Chennai‐51

S

hift mating in individual cages as an alternate strategy to the common practice of pair mating in
Japanese quail breeding was experimented in a selection study for fourth week body weight. A pilot
study to assess the optimum sex ratio revealed 90.62, 87.54, 91.11, 86.18, 78.21 and 74.09% fertility rate
for sex ratio from 1:1 to 1:6, respectively. The sex ratio of 1:4 was identified the widest optimum for
adoption in breeding programmes. In the light of the result, individual selection for 4th week body
weight in main selection experiment was conducted from a base population (G0) of 2829 females and
2878 males. A total of 60 sires and 240 dams were selected for breeding. One sire was allotted to four
dams in a daily shifting design on four‐day rotation cycles to reproduce the population in five hatches.
The experiment revealed that all the 60 sires (100%) and 237 dams (98.75%) can contribute to the next
generation in shift mating making the effective population size 191.52. The rate of inbreeding in the
experiment was 0.0026. The expected selection differential was 26.48 and 18.66 g in sires and dams,
respectively making the average selection differential 22.57 g. The effective selection differential for
sires and dams were 27.03 and 17.80 g with average of 22.41 g. The ratio between effective to expected
selection differentials in sires and dams under shift mating were 1.02 and 0.95 revealing positive fitness
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for higher body weight in sires but negative fitness in dams. The selection intensities were 1.80 and 1.11
for sires and dams making average intensity 1.46. Using shift mating, a total of 4312 Japanese quail
chicks were hatched out in first generation (G1). The fecundity in dams under shift mating was found to
be 47.28% during replacement hatching. With the heritability estimate of 0.35 for fourth week body
weight in G1, the predicted response to selection was 7.84 g against the realized response of 9.69 g. The
ratio of realized to predicted response (1.24:1) indicated that natural selection favouring artificial
selection. The higher selection pressure (1.80) from sire component obtained in this study, an
improvement of 67.7% over pair mating was possible due to shift mating resulting in an overall
improvement of 33.33%. All these selection records of the experiment clearly demonstrated that shift
mating is a solution to offset the difficulties of practicing artificial insemination in breeding
programmes of Japanese quails as an alternative to conventional pair mating for higher genetic gain.
Key words: Shift mating, breeding method, Japanese quail
DPP-024/P

Body weight in Japanese quails has strong sex‐linked maternal inheritance
R. Richard Churchil, A.V. Omprakash, C. Pandian, P. Kanagaraju and K. Sangilimadan
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Chennai‐51

A

Key words: Body weight, Japanese quails, sex, maternal inheritance
DPP-025/P

Genetic improvement to selection for body weight in coloured quail line
S. Malik, S. Kumar, B.K. Sarkar, M. Datta and S.V. Ngachan
ICAR Research Complex for NEH Region, Tripura Centre, Lembucherra‐799 210

T

he CARI coloured Japanese quail line was established by procuring fertile eggs from College of
Veterinary Sciences and Animal Husbandry, CAU, Selesih, Aizawl, Mizoram. The line was under
continuous mass selection for 5 week body weight. The data obtained over 5 generations on growth
and production traits was analysed to evaluate genetic and phenotypic response. The overall mean
body weights at 3, 4 and 5 weeks of age in S4 generation were 116.62±0.70 g, 159.61±0.91 g and
200.59±1.28 g, respectively, whereas the corresponding mean body weights of control line were
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selection experiment was conducted to improve fourth week body weight in Japanese quails. A
total of 60 sires and 240 dams were selected from a base population of 2878 males and 2829
females. All the dams were housed in individual cages with the allotment of four dams to each sire in a
shift mating with daily shifting. A total of 4312 chicks were hatched out in five weekly hatches. The
least square mean of body weights at day‐old and first, second, third and fourth week were 8.33±0.01,
27.33±0.13, 75.35±0.26, 123.26±0.58, 154.79±0.48 g, respectively. The heritability estimates revealed sex‐
linked inheritance for body weight throughout the study recording 0.351±0.099, 0.322±0.169,
0.281±0.057, 0.565±0.179 and 0.427±0.059 from dam component which was substantially higher
compared to 0.130±0.04, 0.143±0.121, 0.161±0.046, 0.290±0.136 and 0.273±0.043 from sire component for
the corresponding age groups. The overall heritability estimates for the corresponding age were
0.241±0.064, 0.233±0.108, 0.220±0.036, 0.428±0.092 and 0.350±0.037. The estimates of genetic correlation
revealed that fourth week body weight was positively correlated with the body weight of day‐old, first,
second and third weeks of age. The correlation between fourth week body weight and day‐old, first,
second and third week of age was 0.203±0.019, 0.243±0.038, 0.722±0.014 and 0.895±0.019 on phenotypic
scale and 0.344±0.102, 0.684±0.072, 0.802±0.050 and 0.897±0.041 on genetic scale. The genetic association
between fourth week body weight and body weight at other ages became stronger as age advanced
starting from low at day‐old, medium in magnitude at first week and high in magnitude in second and
third weeks of age. Similar trend was observed separately for sire and dam components also. In
conclusion, heritability for body weight in Japanese quails at day‐old and first and second weeks of age
was medium in magnitude and high in magnitude during third and fourth week of age. Body weight
in Japanese quails was discovered as a sex‐linked character with strong maternal influence.
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111.01±1.56 g, 145.49±1.52 g and 176.58±1.67 g, respectively indicating significant improvement over
control line. The weight gain (WG) from 3‐5 weeks was 82.22±0.98 g, 85.52±0.96 g and 83.96±0.69 g,
respectively in male, female and pooled mean in selected line, however, the corresponding WG from 3‐
5 weeks of age in control line was 64.58±1.44 g, 66.68±1.30 g and 65.57±0.97 g, respectively. The age at
sexual maturity was 45 days and egg weight at 18th week was 11.20±0.16 g in selected line, whereas the
corresponding values in control line was 49 days and 10.34±0.19 g, respectively. The phenotypic
response per generation for 5 week body week in selected and control lines was 7.385±0.61 g and
1.52±0.79 g, respectively and the genetic response per generation was 5.865±0.5916 g. The genetic and
phenotypic response was highly significant in selected line. The phenotypic response was non‐
significant in control line indicating the stability of control line.
Key words: Genetic improvement, selection, body weight, quail
DPP-026/O

Growth dynamics of emu
M. Murugan, P. Tensingh Gnanaraj and T. Sivakumar
Veterinary College and Research Institute, Tirunelveli‐627 001

A

Key words: Emu, growth, feed efficiency
DPP-027/O

Efficacy of certain phytobiotics containing herbal seeds in turkey poults
D.B. Bhaisare, D. Thyagarajan, N. Punniamurthy and R.R. Churchil
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007

A

biological study using Nandanam turkey poults (Meleagris gallapavo) for eight weeks duration
was carried out to evaluate the effect of four herbal seeds on production performance,
haematological and serum biochemical parameters and benefit‐cost ratio. One hundred and fifty poults
were randomly subjected to five dietary treatments with three replicates in a completely randomized
design with basal diet (T1), 0.5% (5 g/kg) level of seeds like thyme (T2), fenugreek (T3), fennel (T4) and
cumin (T5) in cages. Eighth week body weight and weight gain were significantly (P<0.05) improved in
thyme supplemented group followed by other groups than control but no significant improvement was
observed in the cumulative feed consumption in different treatments at different periods. While highest
livability percentage was found in fennel and cumin supplemented groups, lowest was observed in
thyme supplemented group. Improved benefit‐cost ratio was recorded in cumin supplemented group
followed by thyme, fenugreek and fennel supplemented groups while lowest was in control. Thyme oil
has shown comparatively highest inhibition zone against all the bacterial and fungal strains tested
compared to standard antibiotic chloramphenicol and antifungal drug nystatin. Fenugreek oil was
found to be active only against Staphylococcus aureus. Fennel and cumin were effective against all the
bacterial and fungal strains tested but cumin has shown highest inhibition zones against Aspergillus

Poultry Production: Feed, Food and Environment Safety

148

DPP Diversified Poultry Production

n experiment was designed with 18 straight run emu chicks to study the growth performance of
emu up to 16 months of age to understand its growth dynamics, feed intake and efficiency during
growing period. The mean pooled hatch, 12, 24, 36, 48, 64 week body weight of emus were 0.34±0.01,
4.91±0.16, 12.13±0.42, 21.2±0.59, 29.00±0.70 and 39.56±0.69 kg, respectively. The period wise weight gain
at 12, 24, 36, 48, 48 weeks were 2.72±0.07, 2.60±0.11, 3.04±0.12, 2.67±0.08 and 4.29±0.14 kg, respectively.
The average daily gain (ADG) at 12, 24, 36, 48 and 64 weeks were 97.04±3.16, 92.82±3.22, 108.43±5.29,
95.44±4.10 and 153.37±5.28. The daily feed intake for 12, 24, 36, 48 and 64 weeks were 335, 650, 670, 850
and 1300 g, respectively. The cumulative feed intake up to 32 and 64 weeks were 104.66 and 305.56 kg.
The period wise feed efficiency at 12, 24, 36, 48 and 64 weeks were 3.45, 7.00, 6.18, 8.91 and 8.48,
respectively. The cumulative feed efficiency up to 12, 24, 36, 48 and 64 weeks of age were 3.79, 5.66,
5.97, 6.63 and 7.79, respectively. The total feed intake and cumulative feed efficiency of emu up to 64
weeks of age were 305.56 kg and 7.79. Considering the growth dynamics of emu, redefining of fattening
process and market age with nutrient dense fattener diets will offer substantial economic benefits.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

fumigatus and Candida albicans while fennel has shown highest inhibition zone against Aspergillus
fumigatus. These essential oils did not show anti‐viral activity against NDV LaSota virus at 1 mg/ml
concentration. Among all treatments, supplementation of cumin seeds in feed of turkey poults showed
better performance in respect of body weight, feed efficiency, livability, benefit‐cost ratio, haemoglobin
content, serum calcium and cholesterol level. Cumin seeds essential oil indicated the presence of anti‐
bacterial and antifungal activities against all the strains tested. It is therefore, concluded that inclusion
of cumin at 0.5% level in the feed can result in better performance in turkeys.
Key words: Broiler chicken, phytobiotics, thyme, fenugreek, fennel, cumin
DPP-028/P

Incorporation of karanj (Pongamia glabra vent) cake, dietary enzyme and liver tonic
in the diet of quails
Krishna Daida, Nagaraja Kumari, Anand Kumar1 and Nagaruna B.
Poultry Experimental Station, College of Veterinary Science, SVVU, Rajendranagar, Hyderabad‐500 030
1

Department of Pathology, College of Veterinary Science, SVVU, Poddtur

A

Key words: Karanj cake, dietary enzyme, liver tonic, quail
DPP-029/P

Hatchability and fertility performance of emu eggs
T. Lurthu Reetha, P. Senthilkumar, P.N. Richard Jagatheesan and M. Arthanareeswaran
TANUVAS Regional Research Centre, Pudukkottai

T

he study was carried out at Emu Research Unit, TANUVAS Regional Research Centre,
Pudukkottai, Tamil Nadu. A total of 139 emu eggs were collected from four pairs of emu birds and
the eggs were placed horizontally in the incubator. The temperature of 97.5°F dry bulb and 84°F wet
bulb for 49 days during which they were turned at hourly interval. On completion of 49 days of
incubation in the setter, eggs were transferred to the hatcher where the same temperature of dry bulb
and wet bulb were maintained. A total of 101 chicks were hatched out of 139 eggs set. The total
hatchability was 72.7 per cent, fertile hatchability 93.5 per cent and dead in shell 7.9 per cent. The mean
egg weight and hatch weight were 590.78±3.47 g and 425.40±2.78 g, respectively.
Key words: Hatchability, fertility, emu
DPP-030/P

Efficacy of DL‐methionine in preventing aflatoxicosis in Japanese quails
Ram Singh and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

T

he efficacy of dietary methionine level to ameliorate aflatoxicosis of quails containing 500 ppb
aflatoxin B1 (AFB1) was investigated. A total of 360 day‐old quail chicks were divided into six
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n experiment was undertaken to evaluate the response of quails feeding with maize‐soya based
diet, 6% solvent extracted karanj cake (SKC) and 6% isopropyl alcohol (IPA) treated karanj cake
with or without supplementation of protease/phytase/liver tonic through a 3x4 factorial design.
Feeding trial was conducted in a total of 720 quail birds for a period of 1st to 4th weeks and each diet
was fed ad libitum to 6 replicates of 10 birds each. Data on body weight gains (BWG), feed consumption
(FC) and feed conversion ratio (FCR) was recorded on every week and analysed by using multi‐
variance test. BWG and FCR of quails were significantly (P<0.01) better at 6% IPA than that of 6% SKC
in diet during the experimental period. FC was significantly lower in SKC incorporated diet than IPA.
Birds fed on diets supplemented with protease (4000 U/kg) showed significantly improved BWG, less
FC, better FCR, followed by phytase (400 U/kg), and liver tonic (0.1%) irrespective of extraction
methods. Based on the above results, it is concluded that a dietary combination of IPA extracted karanj
cake with protease was found to be adequate to obtain optimum production in quails.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

treatment groups viz. T1‐ control; T2‐T1 + 500 ppb AFB1, T3‐T1 + 250 ppm supplemental DL‐methionine
(DLM), T4‐T1 + 500 ppm supplemental DLM, T5‐T2 + 250 ppm supplemental DLM, and T6‐T2 + 500 ppm
supplemental DLM. Each diet was fed to four replicated groups of 15 birds each from day‐old to 35
days of age. The results showed that inclusion of 500 ppb of AFB1 in the diet (T2) resulted in significant
decrease in the body weight gain (BWG). The overall BWG in group T6 was higher (P<0.05) than that of
T2 and comparable to that of T1. The FCR of control group was lower (P<0.05) than that of toxin alone
fed group (T2). Addition of both the levels of methionine (T5 and T6) to the aflatoxin contaminated diet
resulted in improvement (P<0.05) in the feed conversion efficiency, and the FCR of group T6 was
statistically equal to that of control. Contamination of 500 ppb of AFB1 in the diet (T2) resulted in
significant changes in the blood biochemicals (serum protein, uric acid, cholesterol, ASAT and ALAT)
and relative weights of different organs (liver, kidney, spleen and bursa of Fabricius). Methionine
addition at 250 ppm level to aflatoxin contaminated diet partially reduced the adverse effects of
aflatoxicosis at 500 ppm supplemental level completely ameliorated the adverse effects of aflatoxicosis
on blood biochemicals and organs. It was concluded that supplementation of methionine (as DL‐
methionine) at 500 ppm level in aflatoxin (500 ppb AFB1) contaminated diet ameliorated the adverse
effects of aflatoxin on growth performance, feed conversion efficiency, yield of different organs and
blood biochemicals in growing Japanese quails.
Key words: Aflatoxicosis, DL‐methionine, Japanese quail
DPP-031/P

Efficacy of methionine hydroxy analogue (MHA) in ameliorating aflatoxicosis in
Japanese quails
Ram Singh, A.B. Mandal and Divya

T

he efficacy of dietary methionine hydroxy analogue (MHA) to ameliorate aflatoxicosis caused by
500 ppb aflatoxin B1 (AFB1) in Japanese quails was investigated at different dietary levels. A total of
600 day‐old quail chicks were divided into ten treatment groups viz. T1‐ control; T2‐T1 + 500 ppb AFB1,
T3‐T1 + 400 ppm MHA, T4 _ T1 + 500 ppm MHA, T5‐T1 + 625 MHA, T6‐T1 + 769 ppm MHA, T7‐T2 + 400
ppm MHA, T8‐T2 + 500 ppm MHA, T9‐T2 + 625 MHA and T10‐T2 + 769 ppm MHA. Each diet was fed to
four replicated groups of 15 birds each from day‐old to 35 days of age. The results revealed that
contamination of aflatoxin (500 ppb) in the diet of Japanese quails caused significant (P<0.05) decrease
in body weight gain. Supplementation of MHA at 400 to 625 ppm (T7 to T9) level in aflatoxin
contaminated diet though improved (P<0.05) the weight gain but could not match with the gain in
control diet. However, supplementation of MHA at 769 ppm level in aflatoxin contaminated diet
ameliorated the adverse effects of aflatoxin on gain in quails. The overall feed consumption remained
uninfluenced due to various dietary treatments. The FCR of groups T7, T8 and T9 was lower (P<0.05)
than that of aflatoxin fed group but higher (P<0.05) than that of control. The FCR of group T10 was
significantly (P<0.05) lower than that of aflatoxin fed group and statistically similar to that of control.
Contamination of feed with 500 ppb AFB1 resulted in significant increase in FCR of quails.
Supplementation of MHA (769 ppm) to the aflatoxin contaminated diet resulted in significant
improvement of feed efficiency that was comparable to that of control. Aflatoxin contamination in diet
(T2) resulted in enlarged, pale, congested and round bordered liver. Incorporation of MHA at higher
level (769 ppm) in AF contaminated diet significantly reduced the effect of aflatoxin on liver
morphology. It was concluded that supplementation of methionine hydroxy analogue (MHA) at 769
ppm level in 500 ppb aflatoxin contaminated feed ameliorated the adverse effects of aflatoxin on body
weight gain and feed conversion efficiency in growing Japanese quails.
Key words: Aflatoxicosis, methionine hydroxy analogue, Japanese quail
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DPP-032/O

Effect of chromium picolinate on productive performance and egg quality traits in
laying turkey hens
Avishek Biswas, Divya, A.B. Mandal and S. Majumdar
Central Avian Research Institute, Izatnagar‐243 122

T

Key words: Cromium picolinate, egg quality traits, performance, Haugh unit, turkey
DPP-033/O

Effect of higher dietary level of chromium picolinate on physical characteristics of
semen and carcass traits of male turkey
Avishek Biswas, Divya, A.B. Mandal and S. Majumdar
Central Avian Research Institute, Izatnagar‐243 122

T

his experiment investigated the effects of increasing dietary chromium picolinate (CrP) on physical
characteristics of semen and carcass traits of male adult turkeys. Seventy two (72), 16 wks age male
turkeys were randomly distributed to four dietary treatment groups for a period of 24 wks (16‐40 wks).
Each treatment comprised three replicates, each containing 6 male turkeys. The basal diet (T1)
contained no chromium picolinate whereas the three experimental diets were supplemented with 250,
500 and 750 μg CrP/kg diet (diets T2, T3 and T4, respectively). All birds were provided feed and water ad
libitum. Semen was collected during the final three weeks (38‐40) of the trial. Semen was collected two
times a week by using the standard method. Each adult male was gently picked up with one person
holding the legs apart and another collecting the semen discharge after gently massaging the lumbar
region of the bird 3‐4 times with the hand. Special care was taken to minimize contamination by faeces
and watery fluids. Physical characteristics in terms of semen volume, sperm concentration, sperm
motility and percentage live sperm were significantly higher (P<0.05) and proportion of abnormal and
dead spermatozoa were significantly lower in the T4 group comparison to other three groups including
control. After the end of this experiment, three birds from each treatment groups has been slaughtered
for observed the carcass traits. No significant differences (P>0.05) were observed in percentage of
different carcass traits (live weight, eviscerated weight, blood loss weight, wings, chest, thigh,
drumstick, neck weight) whereas significant differences (P<0.05) were observed in the percentage of
giblet weight (heart, liver and kidney). From this study it can be concluded that higher levels (750 μg
CrP/kg diet) of dietary chromium picolinate (CrP) may be beneficial for physical characteristics of
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his experiment was conducted to investigate the effects of chromium picolinate (CrP) on
production performance and egg quality traits in laying turkey. Seventy two female turkeys at 16
wks age were randomly divided into 12 groups of 6 turkeys each (4 dietary treatments x 3 replicates).
The experiment had a randomized design. The control diet (T1) formulated according the Nutritional
Research Council (NRC) requirement for adult female turkey. Three experimental diets T2, T3 and T4
were formulated to additional of dietary supplementation of 250, 500 and 750 μg CrP/kg diet,
respectively. The body weights of each bird were taken at the end of the experiment. No significant
differences (P>0.05) were observed at body weight, sexual maturity or the age at first laying in different
treated group, but, numerically, T4 group started egg laying at 198 days compared to other three
groups (T3‐200 days, T2‐201 days and C‐204 days). Egg production from each treatment was recorded
for a period of 4 wks (37‐40th). Egg number and egg weight differed significantly (P<0.05) in T4 group
compared to the other three groups. Egg quality traits in terms of albumin weight, yolk weight, shell
thickness, albumin index and yolk index did not differ significantly (P>0.05), whereas the shape index
and Haugh unit score were significantly different (P<0.05) in T4 group than the control (T1) and other
two treatment groups (T2 and T3). From this study, it can be concluded that higher levels (750 μg
CrP/kg diet) of dietary chromium picolinate (CrP) may be beneficial for egg production, egg weight,
shape index and Haugh unit score but have no effect on other egg quality traits and production
performance in laying turkey hens.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

semen but, no impact on percentage of carcass traits except the percentage of giblets (heart, liver and
kidney) weight in adult male turkey.
Key words: Cromium picolinate, semen characteristics, carcass traits, giblet weight, turkey
DPP-034/O

Effect of supplementation of yeast as nucleotide source on the growth performance
of Japanese quails
S. Prakash, Jyoti Palod, R.K. Sharma, Shive Kumar, S.K. Singh, Sushil K. Singh and Manish K. Singh
Department of Livestock Production Management, College of Veterinary and Animal Sciences, Pantnagar‐263 145

I

n the present investigation, two experimental trials were conducted on 120, three day‐old Japanese
quails (red plumaged) for a period of 6 weeks each, to study the effect of supplementation of yeast as
nucleotide source on the growth performance of Japanese quails. In both the experiments, experimental
Japanese quails were randomly divided into four treatment groups (T1, T2, T3 and T4), each group
having three replications consisting of ten Japanese quails each. The different groups were
supplemented with nucleotides @ 0, 0.5, 1.0 and 1.5 per cent and 0, 0.25, 0.5 and 0.75 per cent of diet in
experiment I and experiment II, respectively. Growth parameters were studied at weekly intervals as
well as for starter (I‐II week), finisher (III ‐VI week) and overall periods (I‐VI). The results of both the
experiments indicated that dietary inclusion of nucleotides in Japanese quails improved body weight
gain, feed conversion ratio and performance index significantly (P<0.01), with best performance during
all the periods was noted in group supplemented with 0.5 per cent of nucleotides. From the results of
present study, it can be concluded that dietary nucleotide supplementation at 0.5 per cent level may be
advised to improve growth performance of Japanese quails.

DPP-035/O

Effect of floor space and dietary protein level on carcass quality traits of growing
turkey poults in winter season
Imtiyaj Ali, S. Majumdar, A.B. Mandal, S.K. Bhanja, Akshat Goel, Manish Mehra and J.K. Patra
Central Avian Research Institute, Izatnagar‐243 122

A

biological experiment of 10 week duration in extreme winter (December to February) was
undertaken employing three different floor space (0.6, 0.8, and 1.0 sq.ft/bird) and three dietary
protein levels (22%, 24% and 26% with similar dietary energy) following 3 x 3 factorial design. 288 day‐
old straight‐run chicks of Beltsville White (small white) of almost same body weight were randomly
distributed into nine experimental groups with four replicates in each group in electrically operated
battery brooders (2.5 ft x 2.5 ft) at three different floor space (0.6, 0.8, and 1.0 sq.ft/bird) from day‐old to
10th week of age. The total number of birds per cage was 10, 8 and 6, respectively. Out of four replicate,
one replicate was maintained for the replacement of the dead birds, if any so as to keep the effective
floor space constant throughout the experimental period. Each group was fed diets having three levels
of protein but similar energy (2800 during 0‐4 and 2900 kcal/kg from 4‐10 weeks of age), and the critical
amino acids (lysine 1.6% and 1.5%, and methionine 0.5% and 0.45% from 0‐4 and 4‐10 weeks of age,
respectively) as suggested by NRC (1994). The various carcass quality traits and organ weights were
not affected by different treatments. But only eviscerated yield was increased significantly (P<0.05) in
24% dietary protein level. The breast weight yield was also significantly (P<0.01) increased by floor
space and dietary protein levels with higher floor space (1.0 sq.ft) and higher protein level (26%).
Key words: Poults, floor space, protein level, carcass quality trait
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DPP-036/O

Effect of floor space vis‐a‐vis dietary protein supply on growth performance and
immunocompetence of growing turkey poults in winter season
Imtiyaj Ali, S. Majumdar, A.B. Mandal, S.K. Bhanja, Akshat Goel, Manish Mehra, J.K. Patra and N.A.
Meer
Central Avian Research Institute, Izatnagar‐243 122

A

Key words: Poults, floor space, protein level, immunocompetence
DPP-037/O

Effect of floor space and dietary protein level on nutrient utilization of growing
turkey poults in winter season
Imtiyaj Ali, S. Majumdar, A.B. Mandal, S.K. Bhanja, J.K. Patra, Vijay Singh, A. Rashid and P.B.
Aswathi
Central Avian Research Institute, Izatnagar‐243 122

A

biological experiment of 10 week duration in extreme winter (December to February) was
undertaken employing three different floor space (0.6, 0.8, and 1.0 sq.ft/bird) and three dietary
protein levels (22%, 24% and 26% with similar dietary energy) following 3 x 3 factorial design. 288 day‐
old straight‐run chicks of Beltsville White (small white) of almost same body weight were randomly
distributed into nine experimental groups with four replicates in each group in electrically operated
battery brooders (2.5 ft x 2.5 ft) at three different floor space (0.6, 0.8, and 1.0 sq.ft/bird) from day‐old to
10th week of age. The total number of birds per cage was 10, 8 and 6, respectively. Each group was fed
diets having three levels of protein but similar energy (2800 during 0‐4 and 2900 kcal/kg from 4‐10
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biological experiment of 10 week duration in extreme winter (December to February) was
undertaken employing three different floor space (0.6, 0.8, and 1.0 sq.ft/bird) and three dietary
protein levels (22%, 24% and 26% with similar dietary energy) following 3 x 3 factorial design. 288 day‐
old straight‐run chicks of Beltsville White (small white) of almost same body weight were randomly
distributed into nine experimental group with four replicate in each group in electrically operated
battery brooders (2.5 ft x 2.5 ft) at three different floor space (0.6, 0.8, and 1.0 sq.ft/bird) from day‐old to
10th week of age. The total number of birds per cage was 10, 8 and 6, respectively. Each group was fed
diets having three levels of protein but similar energy (2800 during 0‐4 and 2900 kcal/kg from 4‐10
weeks of age), and the critical amino acids (lysine 1.6% and 1.5%, and methionine 0.5% and 0.45% from
0‐4 and 4‐10 weeks of age, respectively). The proposed study was undertaken to evaluate the response
of Beltsville White (small white) turkey poults to different floor space and dietary protein levels in
terms of growth performance, immune response and blood biochemical parameter. Results indicated
that body weight gain (BWG) of poults was significantly (P<0.01) higher in 1.0 sq.ft floor space during
0‐4 and 4‐10 weeks of age. The BWG was significantly higher (P<0.01) in 26% dietary protein level
during 0‐4 wk of age but there was no difference in BWG during 4‐10 wk of age due to protein levels.
The feed intake (FI) during 0‐4 wk differed significantly (P<0.05), being higher at 0.8 and 1.0 sq.ft floor
space with 26% protein level. The FI during 0‐4 and 4‐10 weeks of age was significantly (P<0.01) higher
in high floor space (1.0 sq.ft) and higher protein level (26%). The feed conversion ratio (FCR) during 0‐4
and 4‐10 wk of age did not differ significantly due to different floor space or dietary protein level as
well as their interaction. There was no specific pattern of mortality. Performance index (PI) was
significantly (P<0.05) higher due to floor space in 1.0 sq.ft during 0‐4 and 4‐10 wk of age while
significantly higher (P<0.01) PI was found in 26% followed by 24% than 22% protein level during 0‐4
wk of age. The humoral (HA titre to sheep red blood cells‐SRBC) and cell mediated (foot pad index to
PHA‐P) immune response did not differ due to floor space, dietary protein levels as well as their
interaction. Similarly, weight of immune organs also did not differed significantly in all the treatments
under study. The various blood biochemical parameters did not influenced due to different treatments
except for serum total protein and serum uric acid. Significantly (P<0.01) lower serum total protein and
serum uric acid were observed at 1.0 sq.ft than those observed in 0.8 and 0.6 sq.ft floor spaces.
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weeks of age), and the critical amino acids (lysine 1.6% and 1.5%, and methionine 0.5% and 0.45% from
0‐4 and 4‐10 weeks of age, respectively) as suggested by NRC (1994). To study the nutrient utilization, a
3 days metabolism trial was conducted from 50‐52 days of age. The moisture content of excreta, and
utilization of calcium and phosphorus did not differ due to different treatments, while nitrogen voided
increased significantly (P<0.05) with 26% protein level 22% and 26%. Nitrogen retention was found
significantly higher (P<0.05) at 22% protein level than 24% and 26% protein levels. Nitrogen utilization
did not differ significantly due to different floor space.
Key words: Poults, floor space, protein level, nutrient utilization
DPP-038/O

Effect of direct fed microbial (DFM) on production performance of Nandanam
quail III
M. Babu, C. Pandian, A.V. Omprakash, R. Richard Churchil and A. Sundaresan
Directorate, Centre for Animal Production Studies, TANUVAS, Chennai‐51

E

Key words: Direct fed microbial, production performance, Nandanam quail III
DPP-039/P

Liaison of sexual maturation with tissue growth, mRNA expression of IGF‐1,
luteinizing and progesterone hormone receptor, survivin gene and serum
biochemical profile in Japanese quail hens
N. Shit, K.V.H. Sastry1, R.P. Singh2, N.K. Pandey2, R. Agarwal2 and J. Mohan2
Animal Husbandry & Veterinary Service, ARD Department, West Bengal
1

Regional Centre, Central Avian Research Institute, Bhubaneswar; 2Central Avian Research Institute, Izatnagar‐243 122

I

n avian species, sexual maturation represents the evidence of start laying which is a consequence of
the development of ovarian follicles. These follicles are the functional reproductive unit whose
maturation and viability critically depends on endocrine, paracrine and autocrine factors beyond the
signals from the central nervous system. The present study was undertaken to investigate the
correlation of sexual maturity with tissue growth, mRNA expression of certain genes and serum
biochemical profile in Japanese quail hens. To carry out the present study, a total of forty Japanese quail
hens (5 wks) were housed individually under uniform husbandry condition with ad‐libitum quail layer
ration and water at 14 h photo‐schedule. On 6th week onwards four birds were sacrificed in each time
on 1, 3, 7, 10, 13, 16, 19, 22, 25 and 28 days. Serum was extracted aseptically to analyze the gonadal
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ffect of supplementation of direct fed microbial (DFM) (SPECTRA‐DFM®) on the production
performance of Nandanam quail III was studied from 0 to 6 weeks of age. Three hundred numbers
of one day‐old chicks were randomized into four treatments including control. Each treatment had 3
replicates of 25 birds each. The experimental diets contained DFM 0, 0.005, 0.01 and 0.02 per cent level,
i.e., 0, 50, 100 and 200 g per tonne of feed. Each gram of DFM had 1012 CFU of Lactobacillus spp., Bacillus
spp., Acetobacter spp. and Saccharomyces spp. Diets were offered ad libitum from day‐old to 6 weeks of age
and the birds were reared in cage system with standard managemental conditions. Data on bi‐weekly
body weight, livability, feed consumption, feed efficiency was recorded. Relative economics was
calculated. The mean body weight (g) of Nandanam quail III at 6th week of age was significantly
(P<0.01) higher in DFM supplemental groups (0.005 per cent‐215.35 g; 0.01 per cent 226.35 g and 0.02
per cent 225.20 g) than control 202.57 g. Similar trend was observed in 4th week and 2nd week body
weight also. The total feed consumption per bird up to 6th week of age was 530.78 g (in control) and
varied from 517.33 g in 0.02 and 526.32 g in 0.005 per cent DFM supplemented quails. The feed
efficiency was improved significantly (P<0.01) in 0.01 (2.28) and 0.02 (2.29) per cent DFM supplemented
quails than control (2.65). Livability recorded was not influenced by DFM supplementation which
ranged from 94.66 to 96.00 per cent. Economics revealed that 0.01 or 0.02 per cent DFM
supplementation in Japanese quail diet had improved body weight, feed efficiency and reduced
production cost.
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steroid hormones (estrogen and progesterone) and corticosterone to investigate the liaison with sexual
maturation of the species. Expression analyses of four genes i.e., insulin like growth factor‐1 (IGF‐1),
luteinizing hormone receptor (LH‐R) and progesterone receptor (PG‐R) and survivin were carried out
in the three largest ovarian yellow follicles. A significant (P<0.05) increase in body weight gain and
oviduct weight was recorded during the phase of sexual maturation. Smaller follicles revealed higher
fold expression in IGF‐1 and surviving gene whereas the reverse result was manifested in both the
luteinizing and progesterone hormone receptors. In biochemical study, the gonadal steroids (estrogen
and progesterone) were recorded higher at the first half of the experiment when a gradual decrease in
corticosterone concentration was confirmed from the very beginning of this study. This result
substantiated that sexual maturation in Japanese quail may be completed by the time of 8th weeks of
age in support of the analyzed information studied in the current investigation.
Key words: Sexual maturation, growth, mRNA expression, serum, Japanese quail
DPP-040/O

Determination of optimum level of protein requirement in Khaki Campbell ducks
during layer stage
S.K. Sahoo, S.C. Giri and D. Mondal
Regional Centre, Central Avian Research Institute, Bhubaneswar‐751 003

T

Key words: Protein requirement, Khaki Campbell duck, layer
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o study the performance of Khaki Campbell ducks on different level of crude protein in the diet, an
experiment was conducted in layer ducks from 20‐40th weeks of age. The layer ducks (n=180) of 20th
weeks of age are randomly divided into three treatment groups having three replicates (15 female and
5 males) in each treatment. Three experimental rations were prepared containing 16, 18 and 20% CP.
Care was taken to balance the level of essential amino acids like L‐Lysine and DL‐Methionine in all the
treatment groups. The feed was offered ad libitum twice daily along with clean drinking water round
the clock. Various parameters like average daily feed intake, daily egg production, fortnightly body
weight, fertility and hatchability, various blood parameters, different egg quality traits, fatty acid
fractionation of lipids of duck eggs and immunological parameters were studied. From this experiment,
it was observed that the average daily feed consumption varies from 131.69‐136.93 g/d on DM basis
between the groups. The average daily egg production was significantly (P≤0.05) in 18% CP fed group
than 16% CP fed group. Duck day egg production from 20‐40th weeks of age were 75.67±1.51, 82.92±1.32
and 78.25±1.78% in 16, 18 and 20% CP fed groups, respectively. However, the difference between 18
and 20% CP groups was not statistically significant. During the course of the experiment, it was
observed that the body weight of the birds decreased gradually with increased level of production. This
may be due to increased level of stress associated with increased production. The 50% egg production
was achieved on 21st week and the birds attain the maximum level of production on 25th weeks of age
in all the treatment groups. Various egg quality parameter studies did not revealed any significant
difference between the groups. The fertility and hatchability percentage in different treatment groups
varies from 79.63‐84.22% and 67.81‐73.45%, respectively on total egg set basis. Fatty acid fractionation
of lipids of duck eggs in different treatment groups revealed that the mono saturated fatty acid
concentration varies from 76.51‐77.99%. The level of poly unsaturated fatty acids like n‐3 and n‐6 varies
from 4.61‐5.10 and 7.60‐8.14%, respectively. No significant difference was observed between the groups
with respect to DM, OM and CP metabolizability. However, the digestibility of EE was significantly
(P≤0.05) higher in 16%‐18% CP fed group than 20% CP fed group. The impact of different levels of
protein supplementation did not reveal any significant effect with respect to different blood
parameters. The level of primary antibody was studied by injecting sheep RBC to the birds. The
antibody titre in male and female ranged from 4.00±0.5‐5.33±0.67 and 5.33±0.33‐6.33±0.33, respectively.
The data indicates that the females are better responder to induce humoral antibody. From this
experiment, it was observed that the diet containing 18% crude protein was found to be optimum for
sustainable egg production for Khaki Campbell ducks during layer stager stage.
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DPP-041/O

Influence of age, strain, system of rearing and sex on broiler production
performance of guinea fowl
K. Premavalli, N. Ramamurthy, A.V. Omprakash, V. Balakrishnan, V. Appa Rao, G. Raj Manohar, A.
Serma Saravana Pandian, C. Pandian and P. Muthusamy
Madras Veterinary College, Chennai

A

Key words: Guinea fowl, production performance, age, strain, systems of rearing, sex
DPP-042/P

Omphalitis caused by Staphylococcus aureus in ducklings
D. Mondal and S.K. Sahoo
Regional Centre, Central Avian Research Institute, Bhubaneswar‐751 003

O

mphalitis, also known as “Mushy chicks”, is an inflammatory condition of navel (umbilicus)
involvement in birds largely due to E. coli, streptococci spp., proteus spp. through ascending and
descending infections. The condition prevails both in chicken and ducks during early neonatal and
embryonic life. Very few reports in duck omphalitis have been reported. An attempt was made to
identify the cause of omphalitis in younger ducklings. A flock of low age group of weekly ducklings
(Khaki and White Pekin) was suffering from post hatching mortality with clinical signs of swollen
abdomen and septicemia. Post‐mortem finding showed enlargement of abdomen, opening of the
carcass revealed accumulated pus in the abdomen of golden yellowish hue and necrosis with
haemorrhage. Isolation on nutrient agar medium revealed rounded, smooth glistening, opaque, low
convex, entire edge and golden coloured colony with butyric consistency. In nutrient broth,
characterized uniform turbid medium with powdery sediment. On blood agar showed smaller colonies
with mild haemolysin. Biochemically revealed slight H2S positive, coagulase positive reduces nitrate to
nitrites, vogue proskauer and methyle red positive. Microscopically, the bacteria revealed gram
positive cocci, accumulated in scattered foci. Biochemical characterization, microscopical and cultural
characterization revealed the bacteria were staphylococcus aureas. Antibacterial sensitivity test
revealed that the Staphylococcus aureus was very sensitive to agithromycin, ciprofloxacin, cloxacillin,
enrofloxacin, gentamicin and floxidin. Chloramphenicol, ofloxacin, furazolidon, doxicillin showed
medium sensitive while neomycin, kanamycin, sulphamethizole, cefixime/clavulinic acid found to be
less sensitive or resistant. Omphalitis in birds especially in duck is very common due to bacterial
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20‐weeks biological experiment was conducted to find out the influence of age, strain, system of
management and sex on broiler production performance of guinea fowl. A total of 320 one day‐
old guinea fowl keets of pearl and white strains belonging to a single hatch were randomly divided
into four treatment groups (T1, T2, T3 and T4) with four replicates of 20 chicks each under both cage
and deep litter system of management. Standard nutritional and managemental condition was
followed throughout the experiment. Age exerted significant influence on all growth parameters and
indicate 14‐16 weeks as the ideal age for marketing guinea fowl for meat purpose owing to significantly
(P<0.01) higher body weight, better body weight gain and better feed efficiency. Livability showed non‐
significant increase at 16 weeks and stabilized (100%) up to 20 weeks of age. There were no significant
strain differences for body weight at different ages. White guinea fowl showed significantly (P<0.01)
higher weight gain from 8th week up to 20th week of age with better mean cumulative feed efficiency
(4.78±0.06) at 0‐20 week of age. The birds reared on cages had significantly higher (P<0.01) mean body
weight from 8th week up to 20th week of age, mean body weight gain from 6th week to 16th week of age,
significantly better (P<0.01) mean cumulative feed efficiency (4.78±0.06) up to 20 week of age. Male
birds had higher (P<0.01) body weight and weight gain when compared to females up to 20 week of
age. It can be concluded that the optimum age for marketing guinea fowl is between 14 to 16 weeks and
males can be marketed at 14 weeks and females at 16 weeks of age and white guinea fowl under cage
system can be reared for broiler guinea fowl production.
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infection but Staohylococcus aureus is not very common causes. Mortality due to omphalitis during
incubation period and neonatal life causes economic loss particularly in farm conditions needs pre‐
incubation and post natal treatment.
Key words: Ducklings, Omphalitis, Staphylococcus aureus
DPP-043/P

Comparison of meat characteristics between duck and chicken
Irshad A., Sanjay Kumar, Arvind and Ashish Kumar
Division of Livestock Products Technology, Indian Veterinary Research Institute, Izatnagar‐243 122

D

Key words: Meat characteristics, duck meat, chicken meat, TBARS value
DPP-044/P

Reproductive growth of Khaki Campbell ducks with different levels of dietary
protein
S.C. Giri and S.K. Sahoo
Regional Centre, Central Avian Research Institute, Bhubaneswar‐751 003

K

haki Campbell ducks are appreciated for their potentiality of laying eggs. Growth of reproductive
tract and attainment of sexual maturity in both the sexes of Khaki Campbell ducks need to be
accelerated for maximum productivity with optimum fertility. Thus, an experiment was planned to
study reproductive tract growth through biometry of genital organs in Khaki Campbell ducks with
different levels of dietary protein. A total of 180 day‐old ducklings (Khaki Campbell) were reared
under intensive system of management in three groups with three replicates in each. Ducklings were
brooded and maintained in deep litter system where small water channels were provided to each pan.
Iso‐caloric diets with 14, 16 and 18 per cent CP were offered to each group separately. Three birds of
each sex from each of 9 replicates were sacrificed at 12th and 16th wk of age. Male and female
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uck has a different physiology as compared with chicken and other poultry. Duck is still very
popular and has a strong demand in many areas of the world, especially in Asia. However, duck
meat has received little attention by the researchers compared to other poultry meats. More recently,
duck cuts such as breast and leg have become more available, which offer more options for diet
conscious consumers. In general, slaughter procedure of duck is followed like chicken in spite of the
more red muscle fibres (red meat) compared to chicken. Therefore, it needs to be followed different
slaughtering, processing and preservation method for better quality of duck meat. Since duck meat has
more muscle fibres as compared to chicken, there is some difference in pH decline pattern at
postmortem, proximate composition and meat characteristics. Higher TBARS values and cooking loss
percentage were also observed in duck breast compared to chicken breast during 7 days of cold
storage. Recent research studies shows that the significant difference in pH decline at 30 min post‐
mortem indicates the differences in glycolytic metabolism in duck breast meat compared to chicken.
The higher TBARS value in duck meat indicates higher oxidative metabolism in the duck. Protein
content is significantly higher in chicken breast whereas fat content is higher in duck breast. Muscle
fibres of duck meat are also different as compared with chicken. These facts suggest that the rapid pH
decline and lower fat content of chicken meat is due to its higher content of white muscle fibres
compared to duck. Because of the red muscle fibres in duck breast, as expected, significant higher
redness (a*) and lower lightness (L*) values are observed in duck meat. The fatty acids (%) C14:0, C16:0,
C16:1, C18:2 and C18:3 are significantly higher while C18:0 is significantly lower in duck meat
compared to chicken. The higher TBARS values in duck meat might be due to higher content of
unsaturated fatty acids. So that duck should be slaughtered and processed with different way from
chicken for a desirable meat quality. Further research, under strictly controlled conditions, is necessary
to help explain the relationship between composition of muscle characterestics and meat quality in
chicken and duck.
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reproductive tracts were recovered from the carcasses. Live body wt (g), dressed body wt (g), length of
whole reproductive organ (cm), length and width (cm) of vagina/shell gland, isthmus, magnum,
infundibulum, left and right ovary and ovary wt (g) were recorded for female birds. Similarly, live and
dressed body wt (g), weight of left and right testes and vas‐deference (g), length and width (cm) of
testis and vas‐deferens were recorded for male birds. Serum total protein and total cholesterol were
estimated at 12th and 16th wks of age. Sexual maturity of adult birds in different groups were recorded
by observing the age at first egg (female) and above 90 per cent live spermatozoa (male). The
observation revealed that growth of male reproductive tract and certain seminal traits are optimum
with 14 per cent CP whereas 16 per cent dietary protein imparts better effect on female reproductive
growth with early onset of sexual maturity.
Key words: Dietary protein, reproductive growth, Khaki Campbell duck
DPP-045/P

Influence of age on proximate composition of guinea fowl meat
K. Premavalli, N. Ramamurthy, A.V. Omprakash, V. Balakrishnan, V. Appa Rao, A. Natarajan1 and R.P.
Senthilkumar1
Madras Veterinary College, Chennai‐7
1

AFAQAL, VC and RI, TANUVAS, Namakkal‐2

A

Key words: Guinea fowl, meat, proximate composition
DPP-046/O

Effect of emu oil supplementation in feed on production performance of Japanese
quails
P. Muthusamy, D. Thyagarajan, P. Tensingh Gnanaraj, P.N. Richard Jagatheesan and K. Premavalli
Post‐Graduate Research Institute in Animal Sciences, Tamil Nadu Veterinary and Animal Sciences University,
Kattupakkam‐603 203

V

alue addition using the emu oil was attempted in a biological experiment using Japanese quails
with graded levels of linoleic acid at 1.2, 1.3 and 1.4% levels in feed between 0 and 12 weeks. One
hundred and ninety eight Nandanam quail chicks having uniform hatch weight at day‐old age were
randomly allotted to three treatments with three replicates of 22 chicks each. The chicks in each
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16 weeks biological experiment was conducted to find out the influence of age on proximate
composition of guinea fowl meat. A total of 320 numbers of one day‐old guinea fowl keets
belonging to a single hatch were randomly divided into four treatment groups (T1, T2, T3 and T4) with
four replicates of 20 chicks each under intensive system of management. Standard nutritional and
managemental conditions were followed throughout the experiment. Eight birds were randomly
selected at 12, 14 and 16 weeks of age and were subjected for evaluation of proximate composition of
meat. Age of the bird exhibited a highly significant (P<0.01) influence on proximate composition of
guinea fowl meat. The overall mean per cent moisture, crude protein, ether extract, total ash and gross
energy content of guinea fowl meat were 70.67±0.31%, 27.21±0.21%, 1.09±0.11%, 0.743±0.15% and
1651.21±337.05 kcal/kg, respectively. Guinea fowl meat at 12th week of age had significantly (P<0.01)
higher per cent moisture content of 72.15±0.26% followed by 70.98±0.12% and 68.88±0.3% at 14th and
16th week of age. Guinea fowl meat at 16th week of age had significantly (P<0.01) higher per cent crude
protein (26.86±0.16%), ether extract (1.60±0.22%), total ash (0.880±0.31%) and gross energy content
(1764.00±623.67 kcal/kg) followed by 26.86±0.16%, 0.92±0.12%, 0.465±0.16%, 1635.25±578.15 kcal/kg and
26.48±0.27, 0.76±0.07%, 0.884±0.31% and 1554.38±549.56 kcal/kg at 14th and 12th week of age,
respectively. As the age increased mean per cent moisture content decreased gradually and crude
protein, ether extract and gross energy contents of guinea fowl meat were increased linearly. However,
the total ash contents at 16th and 12th week of age were comparable. It can be concluded that guinea
fowl meat at 16th week of age had significantly (P<0.01) higher proximate nutrients content except
moisture than guinea fowl meat at 12th and 14th week of age.
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replicate were housed in cages between 0 and 6 weeks of age. Continuous lighting was provided
during the first two weeks of experiment. The chicks were fed ad libitum using linear feeder throughout
the experiment. Adequate care was taken to provide identical managemental conditions to all the birds
throughout the study. The data on body weight, body weight gain, feed consumption, feed efficiency,
livability and per cent hen day egg production were recorded. There was significant (P≤0.05) difference
in mean body weight of Japanese quail chicks at second week of age. There was significant difference
(P≤0.05) in mean body weight gains of Japanese quail chicks between 0 and 6 weeks of age. It was
observed that mortality in Japanese quails was noticed only up to first week of age and thereafter no
mortality was observed due to treatment effect. Significant (P≤0.05) differences were noticed due to
treatment effects in per cent hen day egg production between 7 and 12 weeks of age. It can be
concluded that emu oil addition didn’t influence production parameters of Japanese quail between 0
and 12 weeks except feed consumption, feed efficiency and hen day egg production.
Key words: Emu oil, feed supplement, Japanese quail, production, performance
DPP-047/O

Physical qualities of emu egg
P.N. Richard Jagatheesan, P. Senthil Kumar, A. Paramasivam, A. Clement Ebenezer Henry, C. Mehala
and M. Babu
TANUVAS Regional Research Centre, Directorate of Centre for Animal Production Studies, Pudukkottai‐622 004

T

Key words: Emu egg, egg weight, specific gravity, albumen index, yolk index
DPP-048/O

Slaughter characteristic study in emu
P.N. Richard Jagatheesan, P. Senthil Kumar, A. Paramasivam, A. Clement Ebenezer Henry, C. Mehala
and M. Babu
TANUVAS Regional Research Centre, Directorate of Centre for Animal Production Studies, Pudukkottai‐622 004

A

slaughter study in emu was carried out at Emu Research Unit, TANUVAS Regional Research
Centre, Pudukkottai during the year 2013. A total of 12 emu birds aged 16 to 24 months were
utilized to conduct slaughter study. All the birds were maintained under similar captive conditions of
feeding and management. The birds were slaughtered by adopting conventional method. After
stunning, the bird was hung by both legs and bleeding achieved by cutting the major blood vessels just
under the head. After skinning, the fat at the back depot and breast depot was removed. The bone,
meat and visceral organs of emu were separated and weighed by following standard methods. Mean
(±SE) live weight (kg), dressing percentage, heart (kg), liver (kg), kidney (kg) and gizzard (kg) were
29.08±0.874, 60.44±1.209, 0.25±0.016, 0.41±0.0231, 0.79±0.008 and 0.39±0.046, respectively. In the present
slaughter study, the bone:meat ratio of 2.88:1 was recorded.
Key words: Emu, slaughter trait, live weight, dressing percentage
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he present study was conducted to analyze the qualities of emu eggs at Emu Research Unit,
TANUVAS Regional Research Centre, Pudukkottai during the year 2013. A total of 29 eggs
collected from emu hens aged three to four years. All the birds were maintained under similar captive
conditions of feeding and management. The collected emu eggs were evaluated for egg weight, specific
gravity, shape index, albumen index, yolk index and shell thickness. The egg content was separated
into yolk and albumen then weighed. All analyses were carried out as per association of official
analytical chemists (AOAC, 1990) procedures. The eggshells were measured for thickness by a
micrometer calliper. The mean (±SE) egg weight (g), specific gravity, shape index, albumen index, yolk
index and shell thickness (mm) were 541.25±12.53, 1.15±0.009, 67.08±0.445, 0.065±0.004, 0.29±0.066 and
1.03±0.016, respectively.
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DPP-049/O

Fatty acid profile in emu egg
P.N. Richard Jagatheesan, P. Senthil Kumar, A. Paramasivam, A. Clement Ebenezer Henry, C. Mehala
and M. Babu
TANUVAS Regional Research Centre, Directorate of Centre for Animal Production Studies, Pudukkottai‐622 004

T

he study was conducted at Emu Research Unit, TANUVAS Regional Research Centre, Pudukkottai,
Tamil Nadu during the year 2013. A total of 23 eggs collected from emu hens aged three to four
years were evaluated for fatty acid composition. The fatty acid composition in the emu egg was
determined by gas chromatography (AOAC, 1990). A fused silica capillary column equipped with an
auto sampler and flame ionization detector was used to separate and quantify the fatty acids in this
study. The mean (±SE) per cent of palmitic acid, stearic acid, oleic acid, linoleic acid, linolenic acid,
eicosapentaenoic and docosahexaenoic acid and palmitoleic acid were 24.06±0.36, 11.23±0.34,
37.35±0.52, 6.28±0.23, 0.33±0.05, 0.90±0.08, 1.18±0.09 and 2.78±0.18, respectively. From this study, it can
be concluded that, higher values of oleic acid and palmitic acid were recorded in emu egg compared to
chicken eggs.
Key words: Fatty acid composition, gas chromatography, emu egg
DPP-050/O

Effect of thermal stress during embryonic period on the post‐hatch performance in
Japanese quail
Azhar Rashid, J.S. Tyagi, M. Sirajudeen, Jag Mohan, Nasir Akbar Mir and Raj Narayan
Central Avian Research Institute, Izatnagar‐243 122

he study was undertaken to understand the effect of thermal stress during embryonic period on the
post‐hatch performance in Japanese quail. A total of 720 hatching eggs (360 from each variety i.e.,
CARI Pearl‐low body weight variety and CARI Uttam‐high body weight variety) were obtained from
experimental quail farm, Central Avian Research Institute, Izatnagar, India and were randomly divided
into three treatment groups. Each treatment having 240 eggs (120 from each variety, which were further
divided into 4 replicates with 30 eggs in each replicate). The first treatment group served as control
where in the eggs were incubated at 37.5°C, throughout the entire incubation period (17 days). In 2nd
and 3rd treatment group, the eggs were incubated at 37.5°C for initial 10 days and thereafter at 38.5°C
and 39.5°C, respectively. Results showed that the post‐hatch performance was adversely affected by
thermal stress during embryonic stage. Elevated incubation temperature reduced (P<0.01) body weight
gain, feed intake while feed conversion ratio and overall mortality was increased. Adverse effects were
statistically significant (P<0.01) at thermal stress of 39.5°C. From this study, it may be concluded that
elevated incubation temperatures i.e., 38.5°C and 39.5°C adversely affected post‐hatch performance in
Japanese quail.
Key words: Thermal stress, embryonic period, post‐hatch performance, Japanese quail
DPP-051/O

Influence of hatch weight on growth performance of Nandanam guinea fowl‐1
K. Premavalli, M. Babu, A.V. Omprakash, R. Rajendran and K. Sangilimadan
Poultry Research Station, Madhavaram, Chennai‐51

O

ne biological experiment was conducted from 0‐12 weeks of age in Nandanam guinea fowl‐1 (a
strain developed by Tamil Nadu Veterinary and Animal Sciences University, Chennai, India) to
study the influence of hatch weight on growth performance. A total of 150 day‐old guinea fowl keets
were randomized into three treatments with five replicates each, for each replicate 10 keets were
allotted. The treatment groups were classified based on hatch weight range of 22‐24 g (T1), 25‐27 g (T2)
and 28‐30 g (T3), respectively. Experimental diets fed to guinea fowl ad libitum which were isocaloric
and isonitrogenous. Guinea fowls were reared in cages with standard management. Body weight, feed
Poultry Production: Feed, Food and Environment Safety
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intake and livability were recorded. A positive correlation of hatch weight and 12th week body weight
was observed. However, keets with hatch weight range of 28‐30 g (T1) weighed significantly (P<0.01)
higher body weight (921.04±11.51 g) at 12th week of age than 25‐27 g (T2) (888.07±10.80 g) and 28‐30 g
(T3) (869.07±10.10 g) groups. A non‐significant difference in feed conversion ratio was recorded which
ranged from 3.50‐3.55, so also livability (96.40‐98.80%). The study indicated that guinea fowl keets with
a hatch weight of 28‐30 g significantly improved 12th week body weight.
Key words: Guinea fowl, hatch weight, growth performance
DPP-052/P

Influence of pre‐incubation storage temperature on hatchability of Japanese quail
eggs
G. Prabakar, K. Rajendran, K. Mani, M. Moorthy, R. Amutha, P. Shamsudeen, T. Vasanthakumar and B.
George Stephenson
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐632 002

A

Key words: Incubation temperature, hatchability, Japanese quail
DPP-053/O

Effect of egg weight on hatchability and day‐old chick weight of Japanese quail
B. George Stephenson, K. Rajendran, K. Mani, R. Amutha, M. Moorthy, P. Shamsudeen, T.
Vasanthakumar and G. Prabakar
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐632 002

A

study was conducted to determine the effect of egg weight on hatchability and day‐old chick
weight in Japanese quail. Totally 400 hatching eggs were collected in a flock of Japanese quail
from 20 and 30 weeks of age. The collected eggs were weighed and grouped into four categories, 11.1‐
12 g, 12.1‐13 g, 13.1‐14 g and 14.1‐15 g, namely T1, T2, T3 and T4. The eggs were incubated with standard
incubation procedures and chicks were collected at the end of the incubation period. The weight of the
chicks was recorded and per cent fertility, hatchability, dead in shell and infertile eggs were also
calculated by break open studies. The results revealed that, the per cent hatchability were 60, 68, 58, 61
with the treatment groups T1,T2, T3 and T4, respectively. The average chick weight were 7.75 g, 8.56 g,
9.23 g and 9.69 g and per cent dead in shell were 6, 6, 7 and 9. The per cent infertile eggs were 28, 21, 26
and 26. Based on the results, it may be concluded that, the day‐old Japanese quail chick weight was
influenced by the egg weight, but not the fertility and hatchability.
Key words: Egg weight, chick weight, hatchability, Japanese quail
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study was conducted to find out the influence of pre‐incubation storage temperature on the
hatchability of Japanese quail eggs. A total of 400 hatching eggs were collected in a breeder flock
and were divided into two groups of 200 each. One group was stored at room temperature (75.2°F‐93.2°
F) and other group was stored in the pre‐incubation egg storage room with a temperature of 75°F for 7
days. Both the group of eggs was incubated in an incubator by following standard incubation
procedure for 17 days. The hatchability result revealed that the eggs stored at room temperature
recorded only 10 per cent; whereas the eggs stored in egg storage room recorded 66.5 per cent
hatchability. On break open analysis of unhatched eggs, the infertile, early embryonic mortality, mid
embryonic mortality, and dead in shell in the room temperature stored and egg storage room stored
eggs were 24 and 23, 22 and 2.5, 19.5 and 1.5 and 23 and 7 per cent, respectively. Based on the results, it
may be concluded that pre‐incubation storage temperature had significant influence on the hatchability
of Japanese quail eggs. Further, the Japanese quail hatching eggs stored at 75°F for a week period had
no influence on the hatchability.
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DPP-054/O

Study on production traits of pure and cross bred varieties of domesticated
Japanese quail
Raj Narayan, Santosh Marandi and D.P. Singh
Department of Avian Genetics and Breeding, Central Avian Research Institute, Izatnagar‐243 122

A

4x4 complete diallel experiment using four domesticated Japanese quail line namely broiler quail
line (CARI Uttam), white breasted line (CARI Ujjwal), white feather line (CARI Sweta) and white
egg shell line (CARI Pearl) was undertaken to evaluate efficiency of pure and cross breeding perfor‐
mance with respect to age at sexual maturity, egg production (8th to 30th week) and egg quality traits.
Griffing model (1956) was used for combining ability analysis. Age at sexual maturity, egg production
at specific weeks and egg qualities at 10th week of age revealed significant difference among genetic
groups and mating system. In case of age at sexual maturity, cross bred (CUxCP) showed earliest age of
33.80 days. Cross breeds fared better in cumulative egg production than the purebreds, whereas egg
qualities were comparable among them. In general, most of the cross breeds had better egg quality
traits like egg weight, specific gravity, haugh unit score and albumen weight than the pure breeds.
Key words: Egg production, egg quality traits, pure and cross bred, GCA, SCA
DPP-055/P

Study of cross breeding parameter by using full diallel cross in four varieties of
domesticated Japanese quail
Santosh Marandi, Raj Narayan and D.P. Singh
Department of Avian Genetics and Breeding, Central Avian Research Institute, Izatnagar‐243 122

Key words: Japanese quail, varieties, egg production, egg quality trait, GCA and SCA
DPP-056/O

Effect of early post‐hatch nutrition on growth performance of meat type Japanese
quail
S.C. Edwin, R. Amutha, K. Rajendran, M. Murugan and S. Ezhil Valavan
Department of Livestock Production and Management, Veterinary College and Research Institute, Tirunelveli‐627 001

T

he immediate post‐hatch developmental period represents a significant phase in attaining better
performance at marketing. Hence, a biological trial was conducted in meat‐type Japanese quail,
“Namakkal quail‐1” by supplementation of glucose, fructose or skim milk powder from day‐old to
seven days of age, using 120 birds in four treatment groups with three replicates of ten chicks in each
group. The treatment groups consisted of control (T1), 10% glucose (T2), 10% fructose (T3) and 10%
skim milk powder (T4) supplementation in Japanese quail chick diets. After seven days of age, all the
groups were fed with normal diet on ad libitum basis. The results revealed that there was a significant
increase in body weight at first (P≤0.05), third and fourth week (P≤0.01) of age in all supplemented
groups when compared to control group. The fourth week body weight in T1, T2, T3 and T4 were
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E

gg production and quality traits in domesticated Japanese quail are equally economic important
and processing parameters are also important characteristics of domesticated Japanese quail
production. The diallel cross was made among four lines of domesticated Japanese quail CARI Uttam
(broiler quail line), CARI Ujjwal (white breasted line), CARI Sweta (white feather line) and CARI Pearl
(white egg shell line). Cross breeding parameter study on egg production and egg quality
characteristics traits were studied using Griffing’s diallel model for the analysis of variance. Significant
GCA and SCA under was observed in Griffing’s model (1956) and suggested that the improvement of
crossbreds may be brought about by modified RSS method of selection. Reciprocal differences
suggested the use of specialized sire and dam line for profitable commercial layer quail production. As
a whole, it was concluded that crossbreds were superior to purebreds in age at sexual maturity, egg
production and egg quality traits.
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197.4±3.3, 214.7±2.1, 209.3±3.4 and 213.3±2.9 g, respectively. No significant difference in weekly feed
consumption was noticed due to early post‐hatch nutrition up to fourth week of age. However, better
feed conversion ratio (P≤0.05) was noticed in T1, T2 and T4 groups when compared to T3 groups at first
week of age but failed to show significant differences in feed conversion ratios among treatment groups
from second to four weeks of age. Considering, higher body weight at marketing (P≤0.01) and the
involvement of minimal extra feed cost for juvenile feeding, supplementation of 10% glucose or 10%
fructose or 10% skim milk powder supplementation during first week of age will bring higher profit in
meat‐type Japanese quail.
Key words: Post‐hatch nutrition, Japanese quail, growth performance
DPP-057/P

Haemato‐biochemical studies in guinea fowl on diet fortified with neem
(Azadirachta indica) leaf powder
M.K. Singh, S.K. Singh, R.K. Sharma, J. Palod, B.K. Chaudhari1, S. Baral, Himani Tewari, S. Sathapathy,
A. Pushkar, Sushil K. Singh, R.A. Patoo, S. Kaushal and S. Prakash
Department of Livestock Production Management, GBPUAT, Pantnagar‐263 145
1

Dairy Cattle Physiology Division, NDRI, Karnal‐132 001

A

Key words: Guinea fowl, neem leaf powder, haemato‐biochemical parameter
DPP-058/O

Effect of feeding Moringa oleifera leaf on the production performance of Japanese
quail
S. Ezhil Valavan, A.V. Omprakash, M. Babu, C. Pandiyan, A. Sundaresan and A. Bharathidhasan
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

A

six weeks study was conducted to evaluate the effect of Moringa oleifera leaves powder on the
growth performance of Japanese quail at Poultry Research Station, Chennai. The leaves were
dried and made into powder form and utilized for this biological trial. Totally, 162 Japanese quail
chicks were housed in cages and were randomly divided into three treatment groups with 3 replicates
of 18 Japanese quail chicks each. Experimental feed were prepared by adding Moringa oleifera leaves
powder at zero per cent (control, T1), 1 per cent (T2) and 2 per cent (T3) level in the feed and fed ad
libitum under standard managemental conditions. The parameters such as body weight, feed intake and
livability were recorded. The body weight of the Japanese quails fed diet with Moringa oleifera leaves
powder at graded levels had significant (P<0.01) effect on body weight. Supplementation of Moringa
oleifera leaves powder in Japanese quail ration had no significant effect on livability. It was evident from
this study that supplementation of Moringa oleifera leaves powder may be included in Japanese quail
ration without deleterious effect on the production performance of Japanese quail.
Key word: Japanese quail, Moringa oleifera, production performance
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n experiment was conducted to examine the effect of dietary supplementation of neem
(Azadirachta indica) leaf powder on haemato‐biochemical parameters of guinea fowl. For this
purpose, 12 weeks biological feeding trial was conducted in a completely randomized block design
(CRD) on growing keets from 1st to 12th weeks of age. Neem leaf powder was supplemented at graded
levels (0, 1, 2 and 3 g/kg) through feed to treatment groups (T1, T2, T3 and T4, respectively) with 3
replicates of 10 keets in each. At the end of twelve weeks, three birds from each replicate (6 birds/
treatment) were randomly selected and blood was collected for haemato‐biochemical study. The values
for Hb, PCV, ESR, MCV and TEC were slightly but significant (P<0.05) decreased in neem leaf fed
groups. There was slight but significant (P<0.05) increased in MCHC, MCH and TLC with slight
lymphocytosis and heteropenia, in NLP fed groups. Biochemical estimations showed slight increase in
TSP, albumin, globulin and HDL and slight decrease in A/G ratio, glucose, Uric acid, creatinine, ALT,
AST, total cholesterol, triglycerides, glycerol free triglycerides and LDL.
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DPP-059/P

Efficacy of different water sanitizers on microbial load of water and faecal material
of Japanese quail
S. Ezhil Valavan, A.V. Omprakash, M. Babu, K. Manimaran, M. Ananda Chitra and A. Sundaresan
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

T

he present study was undertaken to study the efficacy of various sanitizers in water and microbial
load in faecal material of Japanese quail at the Poultry Research Station, Chennai. Water sanitizers
such as di‐decyl‐dimethyl‐ammonium chloride, bleaching powder, hydrogen peroxide were used from
day‐old to five weeks of age of Japanese quail. Totally, 480 day‐old‐ Japanese quail were randomly
allotted into four treatment groups with four replicates having 30 Japanese quail chicks each. Japanese
quails were given plain water which served as control (T1), water treated with bleaching powder served
as T2, water treated with di‐decyl‐dimethyl‐ammonium chloride served as T3 and water treated with
hydrogen peroxide served as T4. Water sample and faecal material were subjected to different microbial
analysis namely total bacterial count, coliform, staphylococcus and clostridium count. T3 group had lower
total bacterial count, coliform, staphylococcus and clostridium count in water and faecal material compared
to other treatment groups. It is concluded that the hydrogen peroxide may be used as water sanitizer in
poultry farm for effective reduction of microbial load in water and faecal matter.
Key words: Japanese quail, water sanitizers, microbial load, water, faeces
DPP-060/P

Effect of different water sanitizers on the production performance of Nandanam
Japanese quail III
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

A

n experiment was conducted to study the effect of different water sanitizers such as di‐decyl‐
dimethyl‐ammonium chloride, bleaching powder, hydrogen peroxide at recommended level on
the production performance of Nandanam Japanese quail III. Four hundred and eight day‐old
Nandanam Japanese quail III were randomly allotted into four treatment groups with four replicates
having 30 Japanese quail chicks each. Japanese quail were given plain water which served as control
(T1), water treated with bleaching powder served as T2, water treated with di‐decyl‐dimethyl‐
ammonium chloride served as T3 and water treated with hydrogen peroxide served as T4. Nandanam
Japanese quail III were maintained in cages under standard managemental practices and reared up to
five weeks of age. Significant (P<0.05) difference in body weight (g) was observed during fifth week
body in bleaching powder treated group (T2). Feed intake was lower in hydrogen peroxide treated
group (T4). However, livability was superior in hydrogen peroxide treated group (T4). It is
recommended to use different type of water sanitizers to get optimum production performance of
Nandanam Japanese quail III.
Key words: Japanese quail, water sanitizers, production performance
DPP-061/O

Effect of supplementation of organic trace minerals on the growth performance of
Nandanam Japanese quail III
A.V. Omprakash, M. Babu, S. Ezhil Valavan, C. Pandiyan, A. Sundaresan and A. Bharathidhasan
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

A

feeding trial was conducted to study the effect of organic trace minerals on the growth
performance of Nandanam Japanese quail III at Poultry Research Station, Chennai. A total of 360
day‐old Nandanam Japanese quail chicks were housed in cages and were randomly divided into three
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treatment groups with three replicates of 30 Japanese quail chicks each. Experimental feed were
prepared by adding organic trace minerals at zero per cent control (T1), 1 per cent (T2) and 2 per cent
(T3) level in the feed and fed ad libitum under standard managemental conditions. The parameters such
as body weight, feed intake and livability were recorded. Japanese quail received organic trace
minerals had highly significant (P<0.01) difference in body weight at 6th week of age. T2 and T3 group
consumed more feed than control group. Supplementation of organic trace minerals had no significant
effect on livability. The results indicated that inclusion of organic trace minerals in Japanese quail ration
will improve the production performance of the Japanese quail.
Key words: Japanese quail, organic trace mineral, production performance
DPP-062/P

Effect of supplementation of azolla (Azolla pinnata) in Nandanam‐II turkey
growers
A. Clement Ebenezer Henry, P.N. Richard Jagatheesan and C. Mehala
TANUVAS Regional Research Centre, Pudukkottai‐622 004

O

Key words: Turkey grower, azolla, feed efficiency, body weight
DPP-063/P

Influence of non‐starch polysaccharide degrading enzyme on hatchability
performance of Japanese quail
S. Ezhil Valavan, A. Sundaresan, A.V. Omprakash, M. Babu, C. Pandiyan and A. Bharathidhasan
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

T

he effect of dietary inclusion of Avizyme 1500®, a cocktail preparation of non‐starch
polysaccharide (NSP) degrading enzyme in Japanese quail was studied at Poultry Research Station,
Madhavaram Milk Colony, Chennai, Tamil Nadu. The experimental feed were prepared by adding
Avizyme 1500® at zero per cent control (T1), 0.01 per cent (T2) and 0.02 per cent (T3) level in the feed
and fed ad libitum under standard managemental conditions. Each treatment group had 75 day‐old
Japanese quail chicks randomly allotted into five replicates. The treatment feed diets were fed to the
quails from day‐old. The fertile eggs were collected two times a day from 6th week onwards, they were
fumigated, graded and set in incubator. The parameters such as per cent fertility, total hatchability,
fertile hatchability, embryonic mortality were recorded for a period of one month. Quails fed with
0.01% NSP degrading enzyme had better per cent fertility, total hatchability, fertile hatchability and
lowest embryonic mortality. It was concluded that supplementation of 0.01% NSP degrading enzyme
in Japanese quail feed shown better hatchability performance compared to control and 0.02% level.
Key words: Japanese quail, enzyme, hatchability performance
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ne biological trial was conducted in Nandanam II turkey variety (developed at TANUVAS) by
supplementing azolla from 6 to 16 week of age at the dose of 10 g/bird/day and 20 g/bird/day, as
top dressing to the grower mash fed. One hundred fifty number of 6 week old turkey with almost same
body weight (690 to 725 g) was randomly divided into three treatments of 50 each. Each treatment had
two replicates of 25 birds each. The birds were reared by providing turkey grower ration contained 22
per cent crude protein and 2700 kcal ME/kg ad libitum and managed under standard condition. A
control without supplementing azolla was also maintained. Azolla grown, harvested fresh was fed
daily. Bi‐weekly body weight, feed consumption and feed efficiency were recorded. The result
indicated that turkeys supplemented with 10 g azolla/bird/ day gained significantly (P<0.05) higher
body weight (3.336±0.069 kg) at 16 week of age than 20 g Azolla supplemented group and control.
However, the feed efficiency was significantly high (2.95) in 20 g azolla supplemented turkeys than 10 g
(3.05) and control (3.31). No difference in livability was observed. Based on this study, It is concluded
that turkey grower mash may be top dressed with fresh azolla at the dose of 10 to 20 g/turkey/day from
7 to 16 week of age to achieve enhanced body weight and improved feed efficiency.
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DPP-064/P

Effect of supplementation of organic trace minerals on carcass characteristics of
Japanese quail
S. Ezhil Valavan, A. Sundaresan, A.V. Omprakash, M. Babu, C. Pandiyan and A. Bharathidhasan
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

A

biological trial was conducted to study the effect of organic trace minerals on the carcass
characteristics of Japanese quail at Poultry Research Station, Chennai. A total of 360 day‐old
Japanese quail chicks were housed in cages and were randomly divided into three treatment groups
with three replicates of 30 Japanese quail chicks each. Experimental feed were prepared by adding
organic trace minerals at zero per cent control (T1), 1 per cent (T2) and 2 per cent (T3) per cent level in
the feed and fed ad libitum under standard managemental conditions for a period of six weeks. The
parameters such as live body weight, weight after bleeding, dressed weight, eviscerated weight and
giblets weight were recorded. Significant (P<0.01) difference in dressed and eviscerated weight was
observed among treatment groups. Better dressed and eviscerated weight was observed in T3 followed
by T2. Weight after bleeding and giblet weight did not show any significant difference. The results
indicated that inclusion of organic trace minerals in Japanese quail ration has improved the dressed
and eviscerated weight of the Japanese quail.
Key words: Japanese quail, organic trace mineral, carcass characteristic
DPP-065/P

Effect of feeding Moringa oleifera leaves on carcass characteristics of Japanese quail
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

A

six weeks study was conducted to evaluate the effect of Moringa oleifera leaves powder on the
carcass characteristics of Japanese quail at Poultry Research Station, Chennai. The leaves were
dried and made into powder form and utilized for this biological trial. Totally, 162 Japanese quail
chicks were housed in cages and were randomly divided into three treatment groups with 3 replicates
of 18 Japanese quail chicks each. Experimental feed were prepared by adding Moringa oleifera leaves
powder at zero per cent (control, T1), 1 per cent (T2) and 2 per cent (T3) level in the feed and fed ad
libitum under standard managemental conditions. The parameters such as live weight, weight after
bleeding, dressed weight, eviscerated weight and giblets weights were recorded. Japanese quails fed
diet with Moringa oleifera leaves powder at graded levels had significant (P<0.01) effect on carcass
characteristics. Weight after bleeding and giblet weight did not show any significant difference. It was
evident from this study that supplementation of Moringa oleifera leaves powder may be included in
Japanese quail ration for higher carcass yield.
Key words: Japanese quail, Moringa oleifera, carcass characteristic
DPP-066/P

Efficacy of different water sanitizers on microbial load of water and faecal material
of Japanese quail
S. Ezhil Valavan, A.V. Omprakash, M. Babu, K. Manimaran, M. Ananda Chitra and A. Sundaresan
Poultry Research Station, Directorate of Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences
University, Chennai‐600 051

T

he present study was undertaken to study the efficacy of various sanitizers in water and microbial
load in faecal material of Japanese quail at the Poultry Research Station, Chennai. Water sanitizers
such as di‐decyl‐dimethyl‐ammonium chloride, bleaching powder, hydrogen peroxide were used from
day‐old to five weeks of age of Japanese quail. Totally, 480 day‐old Japanese quail were randomly
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allotted into four treatment groups with four replicates having 30 Japanese quail chicks each. Japanese
quails were given plain water which served as control (T1), water treated with bleaching powder served
as T2, water treated with di‐decyl‐dimethyl‐ammonium chloride served as T3 and water treated with
hydrogen peroxide served as T4. Water sample and faecal material were subjected to different microbial
analysis namely total bacterial count, coliform, staphylococcus and clostridium count. T3 group had lower
total bacterial count, coliform, staphylococcus and clostridium count in water and faecal material compared
to other treatment groups. It is concluded that the hydrogen peroxide may be used as water sanitizer in
poultry farm for effective reduction of microbial load in water and faecal matter.
Key words: Japanese quail, water sanitizers, microbial load
DPP-067/P

Development and quality of functional emu meat nuggets incorporated with finger
millet flour
Pavan Kumar, Manish K. Chatli, Nitin Mehta, Devendra Kumar and Jhari Sahoo
Department of Livestock Products Technology, College of Veterinary Science, Guru Angad Dev Veterinary and Animal
Sciences University, Ludhiana‐141 004

E

Key words: Emu meat, finger millet flour, physico‐chemical, sensory parameter
DPP-068/P

Production performance of meat type Namakkal quail‐1
K. Mani, K. Rajendran, T. Vasanthakumar, R. Amutha, M. Moorthy, P. Shamsudeen, G. Prabakar and B.
George Stephenson
Department of Poultry Science, Veterinary College and Research Institute, Namakkal‐637 002

A

study was conducted to find out the production performance and suitable marketing age of
Namakkal quail‐1, the meat type Japanese quail developed by the Department of Poultry Science.
Totally one hundred and fifty day‐old meat type Namakkal quail‐1 chicks were randomly divided into
five groups of 30 chicks each. They were housed in cages and reared for a period of 5 weeks under
standard managemental conditions. Body weight, feed consumption were recorded at weekly interval
and the feed conversion ratio (FCR) was worked out. At the end of the fourth and fifth weeks of age
each two males and females were randomly picked up from each group and subjected to slaughter
studies. The result revealed that the body weight, FCR and ready to cook yield at fourth and fifth
weeks of age were 197 g, 2.36 and 77.75 per cent and 231 g, 3.08 and 74.86 per cent, respectively. Based
on the results, it may be concluded that at the end of four week, the birds had better FCR (2.36) and
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mu (Dromaius novaehollandiae) meat is a delicious red meat with identified nutritive quality
attributes such as low‐fat, low‐calories, high protein, high PUFA content. Similarly, finger millets
are considered as a rich source of fibre and minerals especially calcium and iron. Therefore, the present
study was conducted to optimize the level of finger millet flour (Eleusine coracana) for the development
of functional emu meat nuggets. Four different levels 0%, 4%, 6% and 8% were incorporated with the
replacement of lean meat and optimum level was selected on the basis of various physico‐chemical
(pH, emulsion stability, water activity), proximate (moisture, fat, protein and ash content), instrumental
colour and texture attributes, and sensory parameters. Moisture content and aw decreased (P≥0.5)
linearly, whereas pH increased significantly (P≥0.5) with the increase in the level of incorporation of
FMF in the formulation. The fat and protein contents decreased whereas ash and fibre contents
increased with the increasing levels of incorporation of FMF. The instrumental colour parameters (L*,
a*, b*) varied significantly (P≥0.5) with the varying levels of FMF. The sensory panelist rated emu meat
nuggets incorporated with 6% FMF ‘Good to Very Good’ with a significant higher scores for
appearance and colour, flavour and overall acceptability than other treatments. Results concluded that
the functional emu meat nuggets with better textural and colour attributes and improved nutritive
value of low‐fat and low‐calories and fiber enriched, with acceptable sensory attributes can be
developed with the incorporation of 6% finger millet flour.
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ready to cook yield (77.75%) than at five weeks of age (3.08 and 74.86%). Similarly, the result revealed
that the growth rate was better up to four weeks period than at fifth weeks of age. Hence, it is
recommended that the meat type Namakkal quail‐1 may be marketed at the age of four weeks for
getting better profit margin under field conditions.
Key words: Meat type quail, feed conversion ratio
DPP-069/P

Economics of various egg sanitizing agents on the hatchability of Kuttanad duck
eggs
Harikrishnan S., K. Narayanankutty, Binoj Chacko, P. Anitha, A. Jalaludeen and C. Latha
Centre for Advanced Studies in Poultry Science, College of Veterinary and Animal Sciences, Mannuthy

A

Key words: Sanitizer, glutaraldehyde, sodium hypochlorite, duck egg
DPP-070/P

Time trend in heritability for juvenile body weight under long term selection in
guinea fowl
Anand Prakash, R. Arya, D. Raani, G. Goyal and Deepak Sharma
Central Avian Research Institute, Izatnagar‐243 122

T

he data on body weight at 0 d, 4th, 8th and 12th weeks of age from 1993‐94 to 2009‐2010 belonging to
a long term selection experiment, aimed to improve 12th week body weight in two varieties of
guinea fowl i.e., Pearl and Lavender was utilized. The year 1993‐94 was taken as base year. The whole
period from 1994‐94 to 2009‐10 was grouped into three periods i.e., period I (1994‐1995 to 1999‐2000);
period II (2000‐2001 to 2004‐2005) and period III (2005‐2006 to 2009‐2010). Heritability based on sire
component (h2s) was estimated in each generation on the combined data from both the varieties using
model 3 (Harvey, 1979) taking variety as fixed effect and sire as nested random effect within fixed
variety effect. Heritability for 0 day, 4 wk, 8 wk and 12 wk body weight in different generation ranged
from 0.208 to 0.525, whereas for 4 wk body weight it ranged from 0.064 to 0.707 and for 8 wk body
weight it ranged from 0.101 to 0.687. The range of heritability estimates of 12 wk body weight was 0.093
to 0.659. In general, the heritability estimates were moderate to high for these body weights in most of
the generations. The time trend in heritability of body weights at different weeks of age in different
periods of selection was estimated in terms of regression coefficient found to be non‐significant in all
periods of selection including overall period, except period III for 4 wk body weight and 12 wk body
weight; and period II for 8 wk body weight, which were significant. Small effective population might
be the reason for this non‐significant trend.
Key words: Heritability, juvenile body weight, long term selection, guinea fowl
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n experiment was conducted in the Department of Poultry Science, College of Veterinary and
Animal Sciences, Kerala Veterinary and Animal Sciences University, Mannuthy to evaluate the
economics of various sanitizing agents for hatching eggs of Kuttand ducks (Anas platyrhynchos
domesticus). A total of 2400 hatching eggs over a period of six weeks was collected for the study. Each
treatment consisted of 600 eggs with 100 eggs per replicate. The selected eggs were randomly allotted
to the various cleaning methods (dry cleaning, luke warm water wash, glutaraldehyde wash and
sodium hypochlorite wash) and the calculations were made on the basis of cost involved in
washing/cleaning of eggs, percentage of hatchability and cost of day‐old ducklings. The findings of the
present study revealed that the highest net return was obtained for dry cleaning of eggs. It is followed
by glutaraldehyde wash and sodium hypochlorite wash, respectively and the lowest net return was for
the ones washed with just luke warm water, without any sanitizer. Hence, the study concluded that the
duck eggs without washing are more beneficial and profitable for hatching purposes in the semi‐
intensive system of rearing.
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DPP-071/P

Phenotypic and genetic correlation among juvenile body weight in long term
selected population of guinea fowl
Anand Prakash, R. Arya, D. Raani, G. Goyal and Deepak Sharma
Central Avian Research Institute, Izatnagar‐243 122

F

rom a long term selection experiment, aimed to improve 12th week body weight in two varieties of
guinea fowl i.e., Pearl and Lavender, data on body weight at 0 d (BW0), 4th (BW4), 8th (BW8) and 12th
(BW12) weeks of age from 1993‐94 to 2009‐2010 was analysed to estimate phenotypic and genetic
correlations among body weights and to study the time trend in these parameters due to long term
selection for high 12th week of age. In each generation, genetic and phenotypic correlations were
estimated on the combined data from both the varieties using model 3 (Harvey, 1979) taking variety as
fixed effect and sire as nested random effect within fixed variety effect. The phenotypic correlation
between the BW0 and BW4, BW8 and BW12 ranged from 0.019 to 0.205, ‐0.009 to 0.240 and ‐0.031 to
0.170, respectively. Between BW4 and BW8, and BW12, it ranged from 0.377 to 0.741 and from 0.314 to
0.658, respectively, while between BW8 and BW12 it ranged from 0.553 to 0.852. In general, the
phenotypic correlation estimates were low and positive between 0 day BW and subsequent body
weights whereas it was high between body weights at 4 wk, 8 wk and 12 wk of age. The genetic
correlation between body weights at different weeks of age in different generation also ranged from ‐
0.531 to 0.988 in general found to be low and positive between 0 day BW and subsequent body weights
whereas it was high between the body weights at 4 week, 8 week and 12 weeks of age.
Key words: Phenotypic, genetic correlation, juvenile body weight, long term selection, guinea fowl
DPP-072/P

Anand Prakash, R. Arya, D. Raani, G. Goyal and Deepak Sharma
Central Avian Research Institute, Izatnagar‐243 122

F

rom a long term selection experiment, aimed to improve 12th week body weight in two varieties of
guinea fowl i.e., Pearl and Lavender, data on body weight at 0 d (BW0), 4th (BW4), 8th (BW8) and 12th
(BW12) weeks of age from 1993‐94 to 2009‐2010 was analysed to study the time trend in estimate
phenotypic and genetic correlations among body weights. The whole period from 1994‐94 to 2009‐10
was grouped into three periods i.e., period I (1994‐1995 to 1999‐2000); period II (2000‐2001 to 2004‐2005)
and period III (2005‐2006 to 2009‐2010). The time trend in these parameters was estimated as regression
of estimates on generation number. The time trends in phenotypic correlations were non‐significant in
all periods of selection including over all period except during period III for 0 day‐4 wk BW, period II
for 0 day‐ 8 wk BW and period II for 0 day‐ 12 wk BW, which were highly significant, while the time
trends in genetic correlation were non‐significant in all periods of selection including over all period.
These non‐significant trends in phenotypic correlations might be due to wide fluctuations in body
weight over generations, whereas the small effective population size might be the reason for non‐
significant trend in genetic correlations.
Key words: Phenotypic, genetic correlation, time trend, juvenile body weight, long term selection, guinea fowl
DPP-073/P

Evaluation of purebred and crossbred guinea fowl populations for juvenile body
weights
Anand Prakash, R. Arya, D. Raani, G. Goyal and Deepak Sharma
Central Avian Research Institute, Izatnagar‐243 122

T

wo improved populations namely Pearl (P) and Lavender (L), one cross bred population i.e., Pearl
x Lavender (PL) and one indigenous (IND) population were used to produce two purebred i.e.,
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Time trend in phenotypic and genetic correlations among juvenile body weight
under long term selection in guinea fowl
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LxL and PxP and 6 crossbred groups i.e., PLxL, INDxL, PxIND, LxIND, LxPL and INDxPL. The keets
from these mating were reared simultaneously on deep litter under uniform conditions of feeding,
management and disease control. The analysis of variance revealed high significant difference for body
weights at all weeks of age among these guinea fowl population. Between both the pure breeds i.e.,
Pearl and Lavender showed, the body weights were higher and significantly high in Lavender as
compared to Pearl at all weeks of age except for 0 day body weight which was significantly high in
Pearl. Among crossbreds, the maximum body weight at all weeks of age was obtained by INDxPL
cross, however, the PxIND and LxIND cross shown least body weight at 8 wk and 12 wk of age.
Among the crossbreds, all the three way crosses i.e., INDxPL, PLxL and LxPL were superior in body
weights than two way crosses i.e., INDxL, LxIND and PxIND. Further, the inclusion of indigenous
population as female parent reduced the body weight drastically.
Key words: Purebred, crossbred guinea fowl population, juvenile body weight
DPP-074/P

Lactobacillus isolate from GI tract of quail inhibit the growth of Escherichia coli
Vineetha P.G., Simmi Tomar, J.K. Patra, V.K. Saxena, Sandeep Saran and Adil Khan
Central Avian Research Institute, Izatnagar‐243 122

P

Key words: Lactobacillus isolate, GI tract, quail, growth, Escherichia coli
DPP-075/P

Effect of isolated quail specific lactobacillus on immunity of domesticated Japanese
quail
J.K. Patra, Simmi Tomar, V.K. Saxena, P.G. Vineetha, Adil Khan and Imtiyaj Ali
Central Avian Research Institute, Izatnagar‐243 122

A

study was undertaken on meat type quail to study the effects of isolated lactobacillus from GI
contents of quails on immune parameters. The 240 day‐old quail chicks were divided into 8
groups (T1 to T8) on the basis of dietary treatments. Eight dietary treatments viz. T‐1) basal feed+ LAB
@ 106 CFU/g feed: T‐2) basal feed+LAB @ 109 CFU/g feed; T‐3) basal feed+LAB @ 1012 CFU/g feed; T‐4)
basal feed+multi‐strain probiotic @ 0.5 g/kg feed; T‐5) basal feed+multi‐strain probiotic @ 1 g/kg feed; T‐
6) basal feed+multi strain probiotic @ 1.5 g/kg feed; T‐7) basal feed (control); T‐8) basal feed+BMD. All
the diets were supplemented with MOS @ 1 g/l kg feed except control. Quails were vaccinated with
RDF‐1 vaccine. The humoral immunity log2 antibody titre was measured on 21st, 35th day post‐
vaccination. Significantly higher Log‐2 HI titer were observed at 21st day post vaccination in group T‐1,
T‐2 and T‐4 than their counterparts T‐3, T‐6 and T‐7 group. For cell mediated immunity, PHA‐P was
done at 30th day post‐immunization indicated significant increase in foot pad index in T‐1 fed group as
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robiotics are known to benefit the health of birds by improving their intestinal microflora balance
by producing anti‐bacterial agent which inhibits the growth of patogenic bacteria. This study was
carried out in order to identify LAB from quail’s, intestine to observe its potency as probiotic and
growth inhibition towards E. coli in domesticated Japanese quail (Coturnix coturnix japonica). Quail basal
feed was fermented with lactobacillus isolated (LAB) from different segments of GUT of indigenously
developed quail. Eight dietary treatments were offered to quail from day‐old to thirty five days of
experimental period by using isolated lactobacillus (LAB), commercial multistrain probiotic, prebiotic
(FOS and MOS) and antibiotic (BMD). For enumeration of lactobacillus and E. coli samples were
collected from crop, ileum and caeca at 14th and 35th day of feeding trial and analysed for competitive
exclusion. Crop showed significantly (P<0.01) higher lactobacillus count in all diets supplemented with
isolated LAB. The E. coli count was significantly low in all three parts of gut in T‐2 group (1.5 g
fermented feed + Prebiotics @ 1 g/kg feed (FOS and MOS), while it was on higher side for T‐7 (basal
standard feed only (‐ve control) and T‐8 (antibiotics BMD 1 g/kg feed (+ve control) groups. This
suggests that isolated lactobacillus can prevent the growth of E. coli in intestine of quail.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

compared to other. From this study, it can be concluded that feeding of lactobacillus isolate in quail
increased the humoral and cell mediated immunity and can be used as potential quail specific probiotic
candidate.
Key words: Quail specific, lactobacillus, immunity, Japanese quail
DPP-076/P

Effect of quail isolated lactobacillus as probiotic on production, carcass and
histomorphological characteristics of domesticated Japanese quail
J.K. Patra, Simmi Tomar, V.K. Saxena, Sandeep Saran, Adil Khan and Imtiyaj Ali
Central Avian Research Institute, Izatnagar‐243 122

I

Key words: Quail isolated lactobacillus, probiotic, production, carcass, histomorphology Japanese quail
DPP-077/P

Effect of dehydrated blue‐green algae (Spirulina platensis) on haematology profile
of Japanese quails
P. Kanagaraju, R. Richard Churchill, M. Babu, A.V. Omprakash, S. Rathnapraba and K. Premavalli
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Chennai‐600 051

A

biological feeding trial was carried out to find out the effect of supplementation of dried blue‐
green algae, Spirulina platensis, on the haematology profile of breeder Japanese quails available in
PRS, Madhavaram. One hundred and twenty day‐old Japanese quails were divided into four
treatments with three replicates of 20 quails each and were fed with isonitrogenous and isocaloric diets
containing 0, 2, 4 and 8% of dried spirulina. The blood parameters such as total erythrocyte count,
white blood cell count, haemoglobin, packed cell volume and serum profile viz. total protein, serum
albumin and total cholesterol were studied. The perusal of results indicated that there were no
significant differences in blood and serum parameters but they are increased numerically by the
supplementation of spirulina. From the present study, it can be concluded that the supplementation of
spirulina has beneficial effect on improving the blood and serum biochemistry marginally and thereby
improved its subsequent vitality. It also showed that the possibility of producing functional foods rich
in anti‐oxidants.
Key words: Japanese quail, spirulina, serum parameter
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n a five weeks feeding trial, comparative evaluation of commercial probiotic and lab isolated
lactobacillus (LAB) was done to observe their beneficial effect on histomorphological measurements
of ileum and caeca such as ileal and caecal villous height, cryptal depth and villous height cryptal
depth ratio. Basal quail feed was fermented with lactobacillus, isolated (LAB) from crop, ileum and
caecum of various age group quail developed indigenously. Eight dietary treatments viz. T‐1) basal
feed+LAB @ 106 CFU/g feed; T‐2) basal feed+LAB @ 109 CFU/g feed; T‐3) basal feed+LAB @ 1012 CFU/g
feed; T‐4) basal feed+multi‐strain probiotic @ 0.5 g/kg feed; T‐5) basal feed+multi‐strain probiotic @ 1
g/kg feed; T‐6) basal feed+multi strain probiotic @ 1.5 g/kg feed; T‐7) basal feed (control); T‐8) basal
feed+BMD. All the diets were supplemented with MOS @ 1 g/l kg feed except control. Result showed
significantly (P<0.01) higher ileal villous height in T‐4 group (lower dose of commercial probiotic) than
T‐2, T‐1, T‐5 and T‐6, where moderate villous height was measured. Significantly higher (P<0.01) ileal
cryptal depth was witnessed on lower dose of commercial probiotic (T‐4) as compared to other
treatments. Ratio of villous height to cryptal depth was numerically high at higher dose of commercial
probiotic (T‐6). On different dietary treatment caeca villous height ranged from 153.13 to 641.75 μm.
Caeca villous height was significantly higher (P<0.01) on lower dose of isolated LAB (T‐1). It is
concluded that probiotics had positive effect on histomorphology of intestine.
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DPP-078/P

Effect of dehydrated blue‐green algae (Spirulina platensis) on reproductive
performance of breeder Japanese quails
A.V. Omprakash, M. Babu, P. Kanagaraju, R. Richard Churchill and K. Premavalli
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Chennai‐600 051

A

nutritional feeding trial was conducted to evaluate the efficacy of supplementation of dried blue‐
green algae, Spirulina platensis, obtained from Post‐Graduate Research Institute in Animal
Sciences, TANUVAS, Kattupakkam, Chennai on the reproductive performance of breeder Japanese
quails available in PRS, Madhavaram. Two hundred and forty six week old Japanese quails were
divided into four treatments with three replicates of 20 quails each and were fed with isonitrogenous
and isocaloric diets containing 0, 2, 4 and 8% of dried spirulina. The parameters on age at sexual
maturity, egg production, egg quality, fertility, hatchability and chick quality and its subsequent
performance were studied. The result indicated that there were no significant differences in age at
sexual maturity, body weight at sexual maturity, egg production due to supplementation of the dried
spirulina. But the yolk colour, which increased with each succeeding level of spirulina. The
reproductive parameters such as fertility and hatchability were higher for all spirulina received groups
when compared to control. The subsequent chicks performances such as body weight gain, feed intake,
feed efficiency and carcass traits were also not affected by the supplementation of spirulina. From this
study, it can be concluded that the supplementation of spirulina has beneficial effect on fertility,
hatchability and egg quality particularly on yolk colour.
Key words: Japanese quail, spirulina, reproductive performance
DPP-079/P

P. Kanagaraju, M. Babu, A.V. Omprakash, R. Churchill and K. Premavalli
Poultry Research Station, Tamil Nadu Veterinary and Animal Sciences University, Chennai‐600 051

A

biological experiment was conducted to assess the nutritional value of the dried blue‐green algae,
Spirulina platensis, obtained from Post‐Graduate Research Institute in Animal Sciences,
TANUVAS, Kattupakkam, Chennai on the productive performance of meat type Japanese quails. Two
hundred and forty day‐old Japanese quail chicks were divided into four treatment groups with three
replicates of 20 chicks each and were fed with isonitrogenous and isocaloric diets containing 0, 2, 4 and
8% of dried spirulina. The parameters on growth, feed intake, feed efficiency and carcass characteristics
were studied. Perusal of results indicated that there was no significant differences in body weight gain,
feed intake and feed efficiency. Though the carcass traits were not significantly improved numerically
due to supplementation of the dried spirulina. However, the weight of spleen and heart were
significantly increased in spirulina supplemented groups when compared to control. Hence, it can be
concluded that the supplementation of spirulina did not have much influence on growth performance
but improved the immune system of the bird
Key words: Japanese quail, spirulina, productive, carcass trait
DPP-080/P

Synthesis of selenium nano‐particles for Japanese quail production
N. Arulnathan, R. Karunakaran, V. Balakrishanan, S.T. Selvan, M. Chellapandian and K. Geetha
Department of Animal Nutrition, Veterinary College and Research Institute, TANUVAS, Tirunelveli‐627 001

S

elenium is a trace element essential in poultry nutrition and exerts multiple actions related to
production, fertility, immune system, disease prevention and an integral part of the enzyme
glutathione peroxidase, which serves as an anti‐oxidant enzyme. The bio‐availability of selenium is
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Effect of dehydrated blue‐green algae (Spirulina platensis) on productive
performance of meat type Japanese quails
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associated with its physical form. Currently, sodium selenite, selenium‐enriched yeast and seleno‐
methionine are the most common selenium source used in poultry feeds. Selenium, like all biologically
essential trace elements, can be toxic when provided at levels in excess of the biological requirement.
With the recent development of nanotechnology, nano‐selenium (nano‐Se) has attracted widespread
attention because nanometer particulates exhibit novel characteristics such as a large surface area, high
surface activity, high catalytic efficiency, strong adsorbing ability, and low toxicity. However, no
research has been reported to study the effect of supplementing nano‐Se levels in Japanese quail. As a
part of the work to evaluate the effect of supplementing nano‐selenium on production performance of
Japanese quail, identifications of viable method for synthesis of selenium nano‐particles have to be
evaluated. For this objective a wet chemical method has been followed to synthesize selenium nano‐
particles. Selenium nano‐particles were prepared by the reduction of aqueous sodium selenosulphate
solution with freshly prepared glucose solution. 100 ml 10‐1 M sodium selenosulphate was treated with
10 ml four per cent glucose solution and mixture was refluxed. The colour of the solution changes from
colourless to yellow after refluxing immediately and become orange after 30 minutes. The synthesized
nano‐particles can be separated from the aqueous sols by a high speed centrifuge. The synthesized
selenium nano‐particles have been characterized by UV‐visible optical absorption spectroscopy and
transmission electron microscopy techniques. Produced selenium nano‐particles in a size range about
40‐80 nm. Glucose not only acts as reducing agent and also act as stabilizer which could be lead to use
as biocompatible material for biological applications in Japanese quail production.
Key word: Selenium, nano‐particle, Japanese quail
DPP-081/P

B.M. Naveena, M. Muthukumar, A.R. Sen, S. Vaithiyanathan, V.V. Kulkarni, Y. Praveen Kumar, K.
Usha Rani and M. Kiran1
National Research Centre on Meat, Hyderabad‐500 092
1

Department of LPT, College of Veterinary Sciences, Hyderabad

E

mu meat has received considerable attention in recent years due to its low fat, low cholesterol and
high polyunsaturated fatty acids and iron content. Effect of aging on the physicochemical, textural,
microbial and proteome characteristics of emu meat was studied under aerobic and vacuum packaging
conditions. Fresh emu meat cubes were packed under aerobic packaging (AP) and vacuum packaging
(VP) followed by aging at 4±1°C for 9 and 15 days respectively, and subjected to different analysis at 3
days interval. Improvement (P<0.05) in water holding capacity, myofibrillar fragmentation index and
protein extractability with ageing was observed in emu meat cubes under both AP and VP conditions.
Lipid oxidation and discoloration as indicated by thiobarbituric acid reactive substances and %
metmyoglobin, respectively increased (P<0.05) during aging of emu meat under AP relative to VP
samples. Reduction (P<0.05) in Warner‐Bratzler shear force values were observed on 6th and 15th day of
ageing compared to 0’ day in AP and VP samples, respectively. There was significant (P<0.05) effects of
aging on total plate counts (TPC), lactic acid bacteria (LAB) and Enterobacteriaceae counts. The AP
samples had higher TPC than VP samples, where as LAB count was higher in VP samples. The sodium
dodecyl sulphate‐polyacrylamide gel electrophoresis (SDS‐PAGE) analysis revealed the appearance of
30‐kDa protein bands, indicating extensive proteolysis on 6th and 9thday of aging in AP and VP samples
respectively. Proteome analysis using 2‐dimensional gel electrophoresis (2DE) revealed no change
(P>0.05) in total number protein spots during different aging period. However, significant (P<0.05)
changes in number of differentially expressed protein spots were observed in both AP and VP samples.
Present study indicates the quality changes and improvement in tenderness of emu meat during aging
under both AP and VP conditions.
Key words: Ageing, meat quality, packaging, microbial quality, proteome change
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Effect of aging on physicochemical, textural, microbial, and proteome changes in
emu meat under different packaging conditions
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Session – 7 (PHB)
Poultry Health and Bio-Security:
Challenges and Containment
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PHB-001/P

Mixed infection of coccidiosis and necrotic enteritis in Giriraja birds
S. Jayachitra and K. Balasundaram
Department of Veterinary Anatomy and Histology, Veterinary College and Research Institute, Namakkal‐637 002

I

n district livestock farm, Orathanadu, a total of 972 numbers of Giriraja birds were maintained in
poultry farm. At the age of 8th week, the chicks showed the clinical signs of emaciation, depression,
anorexia, ruffled feathers and bloody diarrhoea. The lesions recorded were ballooning of the small
intestine filled with gas and brown coloured fluid, necrosis in liver and necrotic and diptheritic enteritic
lesions. The parasitological examination of the intestinal scrapings confirmed the coccidial oocysts and
necrotic enteritis by microbiological examination. The affected birds were treated with anti‐coccidials
and antibiotics to control bacterial infection.
Key words: Giriraja, clinical signs, coccidiosis, necrotic enteritis
PHB-002/O

Compatibility of diclazuril an anti‐coccidial with commonly used feed anti‐
bacterial growth promoters in broilers
S.M. Mohana, M. Ashok, B.U. Umesh, B.C. Umashankar and G.M. Satheesha
Veterinary College, Shimoga, Karnataka Veterinary, Animal and Fisheries Sciences University, Bidar

P

Key words: Anti‐coccidial, anti‐bacterial, diclazuril, furazolidone, doxycycline, virginiamycin
PHB-003/O

Effect of antibiotic sensitivity against Staphylococcus and Escherichia coli infection
in humid tropics
C. Pandian, A. Sundaresan, A.V. Omprakash and M. Babu
Poultry Research Station, TANUVAS, Chennai‐51

A

study was conducted to analyse the antibiotic sensitivity (ABST) against Staphylococcus and E. coli
infections, which are more prevalent causative agents for various infections in poultry. A total of
45 organ samples, collected from dead birds of different poultry species maintained at Poultry Research
Station, TANUVAS, Chennai were subjected to culture examination, in which Staphylococcus aureus and
E. coli organism were identified. Subsequently, ABST was carried out to know the sensitivity against
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resent study is envisaged to assess the interaction effects of combine anti‐bacterial growth
promoters with anti‐coccidial on the performance of broilers. Two hundred and forty day‐old
sexed broiler chicks were subjected to eight experimental diets replicated thrice of 10 birds each for 42
days. Experimental diets were prepared by addition of Furazolidone, Doxycycline and Virginiamycin as
anti‐bacterial drugs to meet the requirement of 0, 200, 5 and 10 mg/kg of feed. Further, each of the test
diet was tried with and without an anti‐coccidial, Diclazuril [CMP‐1] at 1 mg/kg of feed comprising
eight treatments. The mean body weight of birds at sixth week of age did not show any significant
difference in body weight among the various treatmental groups. Feeding Diclazuril alone and in
combination with Furazolidone, Doxycycline or Virginiamycin in diet did not influence feed consumption
and feed efficiency at second, fourth and sixth week of age. A mortality of 10 per cent was observed in
group fed with diet containing 5 ppm Doxycycline plus Diclazuril, whereas, 1 ppm Diclazuril and 5 ppm
Doxycycline alone showed 3.33 per cent mortality. Feeding constant level of Diclazuril with or without
growth promoters did not produce any significant effect on dressing percentage. No significant
(P<0.05) difference was observed with respect to giblet weight at sixth week of age among various
treatment groups. Feeding constant level of growth promoters alone or in combination with Diclazuril
showed no adverse effects on lymphoid organ weights and antibody titers against ND and IBD
vaccination. The study suggested that no interaction effect was observed by combining diclazuril with
anti‐bacterial growth promoters.
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Staphylococcus aureus and E. coli infection. Antibiotics such as gentamicin, norfloxacin, ofloxacin,
ciprofloxacin and enrofloxacin were 100 per cent sensitive and amoxicillin/clavulanic acid was of
intermediate sensitivity against E. coli. Erythromycin, ampicilin, vancomycin, tetracycline, amikacin,
penicillin and doxycycline were resistant to E. coli infection. Similarly, regarding Staphylococcus species,
antibiotics such as cefaclor, amoxicillin/clavulanic acid, cefazolin, cephalothin, ampicilin and
gentamicin were 100 per cent sensitive and vancomycin, tetracycline, penicillin were resistant and
furazolidone, amikacin and norfloxacin were of intermediate sensitivity. This study concluded that
both Staphylococcus aureus and E. coli organisms shown sensitive to gentamicin, norfloxacin and
amoxicillin/clavulanic acid and resistant to erythromycin, tetracycline and penicillin and these sensitive
antibiotics can be used to control Staphylococcus and E. coli infection in humid tropics.
Key words: ABST, Staphylococcus aureus, E. coli
PHB-004/O

Prevalence and antibiograme of Salmonella species in poultry environmental
samples
S. Saravanan, V. Purushothaman1, T.R. Gopala Krishna Murthy and K. Sukumar
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002
1

Centre for Animal Health Studies, TANUVAS, Chennai‐600 051

S

Key words: Antibiograme, Salmonella, poultry
PHB-005/P

Newcastle disease outbreak in a Japanese quail breeder flock
S. Saravanan, T.R. Gopala Krishna Murthy, P. Srinivasen, B. Mohan, V. Gowthaman and D. Kannan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002

N

ewcastle disease (ND) is an important viral infection in birds that could cause several losses to
poultry industry. Japanese quails are prone to almost all diseases that are seen in chicken and
other poultry breeds but these diseases are less common since these birds are highly immune as
compared to other poultry birds. A disease investigation was carried out in a Japanese quail breeder
flock of 25,000 batch capacity located near Palladam in Tirupur district of Tamil Nadu having daily
mortality of 0.52%. The age of the flock was 25 weeks old and the symptoms noticed with loss of
appetite, weakness, decrease in egg production, greenish diarrhoea and nervous symptoms like
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almonella species are important food‐borne pathogens that have emerged to become second largest
cause of food‐borne illness. Salmonella needs special concern in the developing world because of the
poor hygienic conditions that favour its spread. There are more than 2,435 known serotypes of
Salmonellae of which 209 serovars have been documented in India and many of these serotypes are well
documented in human pathogens. Salmonellosis treated with antibiotics or other chemotherapeutic
agents often resulted in the development of resistant strains, due to transfer of drug resistance through
episomal transfer of resistance factors posing a great threat to public health. A study was carried out on
the prevalence of Salmonella species in environmental samples of poultry flocks for the effective
prevention and control of this food borne zoonosis. A total of 363 samples of poultry environmental
were collected and screened for the presence of Salmonella organisms. Collected samples were subjected
to conventional isolation methods such as pre‐enrichment in buffered peptone water, selective
enrichment in tetrathionate broth and selective plating in brilliant green agar. The pink colour colonies
developed from BGA plates were further subjected to biochemical characterization for identification.
Two samples were confirmed as Salmonella enterica subsp. enterica from the total specimens screened.
The overall incidence of Salmonella environmental samples was 0.55 per cent (2/363). The low incidence
of Salmonella in the environmental samples of the present study might be due to strict adoption of bio‐
security measures in poultry farms by the majority of the poultry farmers. In the antibiotic sensitivity
test, both the isolates showed sensitivity to ciprofloxacin and amoxicillin and resistant to
oxytetracycline.
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paralysis of legs and wings and neck twisting. The flock was not vaccinated for NDV and there was a
native country chicken flock located near the farm having ND outbreak before onset of the disease in
the Japanese quail. The post‐mortem examination revealed that presence petechiael hemorrhages on
the proventriculus. From five dead birds, the samples like spleen, brain, pancreas, intestinal content
and proventriculus were collected for virus isolation and liver and heart blood swab for bacteriological
isolation. Haemagglutination activity (HA) test of all the organs performed as per the OIE method and
conventional isolation method for the presence of bacteria was performed. Intestinal content and
proventriculus showed the HA titre of 1:64 and E. coli was isolated from culture. The sample was
inoculated into 9 day‐old embryonated chicken eggs and allontoic fluid was harvested after 72 h and
tested for HA activity. The HA titre of allontoic fluid was 1:32. The farmer was advised to give lasota
vaccine through drinking water and the mortality pattern was increased up to 1% after vaccination and
arrested after 10 days of vaccination. The total mortality of the outbreak was 8.5%. The outbreak was
diagnosed as ND with E. coli infection. Though the Japanese quails are resistant to NDV, the
vaccination schedule for quails against NDV may be advised according to the prevalence of ND in
other susceptible poultry birds in close contact.
Key words: Newcastle disease, Japanese quail, diarrhoea
PHB-006/P

Effect of chromium on egg production performance in layer chicken affected with
Newcastle disease
S. Saravanan, T.R. Gopala Krishna Murthy, P. Srinivasen, B. Mohan, V. Gowthaman and D. Kannan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002

D

Key words: Newcastle disease, chromium, egg production, layer chicken
PHB-007/O

Production hygiene‐ A good bio‐security: A review
R.S. Koli, S.P. Waghmare, V.K. Munde and V.H. Kalbande
Department of Animal Nutrition, College of Veterinary and Animal Sciences, MAFSU, Parbhani‐431 402

T

he best fed and housed stock with the best genetic potential will not grow and produce efficiently if
they become diseased or infested with parasites. Therefore, good poultry health management is an
important component of poultry production. Because poultry are housed commercially at high
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ietary chromium supplementation has been shown to positively affect the egg production and
performance in laying hens. The beneficial effects of chromium could be observed more efficiently
under environmental, dietary and hormonal stresses. Trivalent chromium (Cr3+) is the most stable
oxidation state in which chromium is found in living organisms and is considered to be a highly safe
form of chromium. Organic source of chromium is over ten times more bio available than inorganic
sources. Chromium propionate has been approved as an acceptable additive for feed by US Food and
Drug Administration. A study was undertaken in a Newcastle disease affected layer farm having
250,000 layers in multi‐age groups with 50,000 birds in each batch. Three batches viz. I, II and III with
45, 56 and 68 week age flocks were severely affected with Newcastle disease. The disease was
confirmed by post‐mortem lesions and laboratory tests. The flocks were administered with double dose
of lasota through eye drop method. The mortality pattern was 25, 23 and 20 per cent, respectively and
egg production drop was 20% from the standard in each batch. After the recovery of mortality, the
production drop was recovered only 5%. The batch I and II were supplemented with chromium at a
dose rate of 1 kg/ton (200 ppb) of feed and batch III was kept as control. After 21 days of chromium
supplementation, the batch I and II reached normal egg production percentage whereas batch III was
deviated 7% from the standard egg production. This study showed that the dietary supplementation of
chromium in Newcastle disease affected flock was very effective on improvement in egg production
performance and it can be used economically.
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stocking densities, infectious disease causing agents will spread through the flock very quickly. A
disease is any condition that interferes with the normal functioning of the cells, tissues, organs or
systems of the body. Good hygiene practices include thorough cleaning of poultry houses and
equipment after each flock has been removed, the use of vehicle disinfection and wash facilities, the use
of foot baths at the entry to each house, the provision of footwear at the entry to each shed, the use of
clean litter material after washing the shed and not re‐using litter. Litter in the poultry house should be
managed to maintain it in a dry friable state without caking or being too wet. Removing all dead birds
daily and disposing them in a recommended manner. Poultry shed should be designed to prevent
entry of rat, mice and insects as they are carrier of disease as well as cat, dog and other animals should
be prevented from entering the poultry house. External contamination like visiting vehicle which could
carry infection causing microbes and spores, poultry crates and visitors. So, to prevent this, delivery
point should be located away from poultry house. Poultry crates and mould should be properly
cleaned and disinfected. Visitors must wash their hands and use overall footwear provided. It is
concluded that developing and practicing daily bio‐security procedures as best management practices
on poultry farms will reduce the possibility of introducing infectious diseases.
Key words: GHP, bio‐security, parasites
PHB-008/O

Pathobiology of naturally occurring necrotic enteritis in chicken
P. Balachandran, S. Sivaseelan and P. Srinivasan
Department of Veterinary Pathology, Veterinary College and Research Institute, Namakkal‐637 002

I

Key words: Pathobiology, necrotic enteritis, chicken
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n India, the poultry production has played a pivotal role in increasing source of income and
employment generation for the educated unemployed youth. To achieve high levels of economic
efficiency, poultry are raised under intensive system in densely populated flock. Due to the
intensification, the birds face lots of stress, which lead to imbalance in the intestinal microflora and
lowering of body defense mechanisms, making them vulnerable to many diseases. Among the
prevailing pathogens, intestinal pathogens are a major cause of death, disease and poor performance in
poultry. Necrotic enteritis (NE) is an enterotoxaemia, caused by types A and C of the entericgram‐
positive bacterium Clostridium perfringens. Pathobiology of naturally occurring necrotic enteritis (NE) in
egg chicken was assessed in 100 commercial layer farms of above 20 weeks of age with the history of
gastro‐intestinal disorders. For isolation of the organism causing necrotic enteritis, intestinal contents
were collected from the affected portion of the intestine of recently died birds. Thioglycollate broth,
brain heart infusion broth, Robertson cooked meat medium, clostridial agar, perfringens agar and
perfringens supplement I and II were used for the isolation. Among the 100 farms, 28 revealed the
presence of Clostridium perfringens. Depression, anorexia, cyanosis of comb and ruffled feathers were
noticed among the affected birds. Some birds also revealed soiled vent with brownish diarrheic
material adhering to cloaca. Sudden death after showing clinical illness for shorter duration was
observed in most of the affected farms. Small intestine was distended with gas and friable. The mucosa
was thickened with yellowish brown diphtheritic membrane giving a dirty turkish towel appearance
that was firmly adhering to the mucosa. Some birds also showed foul smelling brown liquid intestinal
contents. Microscopically, intestinal mucosa showed diffuse degeneration, cytoplasmic vacuolation and
coagulative necrosis covered by masses of tissue fragments, necrotic cells, cell debris and numerous
bacteria. Infiltration of the lamina propria with mononuclear cells along with fibrin and cellular debris
in the intestinal lumen were also observed. Regeneration of the enterocytes forming short and blunt
villi was noticed in sacrificed birds. Short plump rods were observed in the necrotic areas amidst the
desquamated epithelial cells.
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PHB-009/P

Synergistic pathological effect of Mycoplasma gallisepticum with other infectious
organisms in layer chickens
P. Balachandran, S. Sivaseelan and P. Srinivasan
Department of Veterinary Pathology, Veterinary College and Research Institute, Namakkal‐637 002

S

ynergistic pathological effect of Mycoplasma gallisepticum with other infectious organisms in layer
chickens was evaluated in 70 commercial layer chicken farms with respiratory tract infections.
Newcastle disease virus and infectious bronchitis virus were confirmed by haemagglutination
inhibition test (HI), and Escherichia coli, Pasteurella multocida, Haemophiluspara gallinarum and
Ornithobacterium rhinotracheale (ORT) were confirmed by their growth characteristics on agar media and
Gram’s staining. PCR technique was used for the confirmation of Mycoplasma gallisepticum. The
mortality rates observed in the occurrence of individual diseases were synergistically increased when
they combined with chronic respiratory disease (CRD), which was clearly supported by the gross and
histopathological alterations. Severe catarrhal sinusitis, tracheitis, bronchitis and pneumonic changes of
congestion and consolidation of the lungs were noticed in the combined infection of Newcastle disease
(ND). Exclusively, CRD affected birds did not reveal much pathological changes in upper respiratory
tract and lung except catarrhal tracheitis. Keratoconjunctivitis and marked edema in the facial subcutis
and eyelids were observed in combined infection of CRD with ORT. Large masses of caseous exudate
in the air sacs, predominantly in the abdominal ones and egg peritonitis were observed in combined
infection with colibacillosis (CB). In few combined cases, thoracic air sacs also showed large masses of
caseous exudate. Bilateral thoracic as well as abdominal airsacculitis with caseous exudate were
observed in severely affected combined cases. In uncomplicated cases, airsacculitis with small masses
of caseous exudate was noticed. Microscopic lesions observed in this study explained the possible
pathogenesis of the synergistic pathological effect of Mycoplasma gallisepticum with other infectious
organisms.
Key words: Mycoplasma gallisepticum, Newcastle disease, layer chicken

Crop mycosis among commercial layers: A challenging scenario
P. Balachandran, S. Sivaseelan and P. Srinivasan
Department of Veterinary Pathology, Veterinary College and Research Institute, Namakkal‐637 002

C

andidiasis (thrush or crop mycosis) occurs as an opportunistic infection particularly in the hosts
undergoing immunosuppression or reduction in the competing normal microflora when antibiotic
therapy is prolonged. In recent past, the incidences of crop mycosis was increased in the commercial
layers of Namakkal poultry zone. Hence, the status of crop mycosis among laying chicken in Namakkal
region was investigated. About 100 layer farms with the strength of 10,000 to 2,00,000 layers were
considered for this study. Scrapings of mucosal lesions of crop were aseptically collected and streaked
onto the Sabouraud’s dextrose agar. On cultural examination, out of 100 flocks 13 produced a whitish,
creamy high‐convex colony after incubation for 24‐48 h at 37°C. Microscopic examination of young
cultures showed oval budding yeast cells of about 5.5 x 3.5 μm in size and the older cultures revealed
hyphae and occasional chlamydospores, which were spherical, swollen cells with a thickened cell wall.
Listlessness, roughness of feathers and anorexia were commonly noticed among the early layers.
Increased thirst and regurgitation of mucoid saliva were noticed in few birds. Decreased production of
eggs (5 to 10 per cent) was the only sign noticed among peak producing and old birds. Corrugation of
crop mucosa giving it a typical “Turkish towel” appearance was noticed in severely affected cases.
Histopathologically, parakeratosis and epithelial hyperplasia forming pseudomembrane were observed
in the surface epithelium of crop and esophagus. Subepithelial edema and hypertrophy of submucosal
glands were also noticed in the esophagus. The proventriculus and small intestine revealed congestion,
edema, focal haemorrhagic areas and mild to marked goblet cell hyperplasia. This finding is posing a
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threat to the layer industry in Namakkal, hence the reason for the occurrence of this disease in well
maintained healthy farms have to be explored.
Key words: Crop mycosis, commercial layers, candidiasis
PHB-011/P

Retrospective studies of mortality in organized desi fowl farms of Madurai district,
Tamil Nadu
B. Puvarajan, M. Arthanari Eswaran and K. Sukumar
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

A

four year retrospective study (2006‐2010) was conducted to study the spectrum of diseases
causing mortality in 489 desi fowl chicken farms submitted to the Laboratory of Veterinary
University Training and Research Centre, Madurai, Tamil Nadu. Infectious diseases were diagnosed in
the majority of the cases (71.34%). Viral diseases comprised 50% of the infectious entities, followed by
bacterial diseases with an incidence of 21%. Ranikhet disease was the predominant entity in the viral
group and Escherichia coli in the bacterial group among the most commonly diagnosed infectious
diseases. Certain agents such as Aspergillus and Salmonella were detected in 22 (1.5%) birds. This
analysis provides an overview of backyard chicken diseases for practitioners and avian pathologists
working in backyard poultry. In addition, this study illustrates that backyard chickens do not seem to
pose a major risk to public health, although zoonoses do comprise a notable portion (5.9% of all
infectious cases) of isolated agents. The study forecasts the pattern of various causes of mortality which
would help in disease prevention chart for the entire district.
Key words: Retrospective study, Ranikhet disease, Escherichia coli, mortality
PHB-012/O

Pathomorphological alterations of sub‐acute selenium toxicity in broilers
Shonam Tamrakar, M. Mondal, R.C. Ghosh, P. Thakur, A. Jain and C.P. Mishra
Department of Veterinary Pathology, College of Veterinary Science and A.H., Anjora, Durg‐491 001

he sub acute study of sodium selenite was performed in a total number of 120 Vencobb day‐old
healthy broilers randomly divided into four groups of 30 each. Group I broilers were given plain
feed and served as control whereas, broilers of group II, III and IV were given sodium selenite @ 2, 6
and 10 ppm, respectively in diet, daily for 35 days. Pathomorphological changes of induced broilers of
mid and high dose groups were more severe than low dose group. Grossly varying degrees of
congestion and haemorrhages in trachea, lungs, liver, kidneys, intestine, thymus, brain and heart with
hydropericardum and enlargement of bursa of fabricius and thymus were noticed in treated broilers.
Histological alterations consisted of congestive and haemorrhagic changes of liver, lungs, kidneys,
heart, spleen, brain and thymus indicating vascular effects of sodium selenite. Treated broilers showed
severe vacuolar degeneration and necrotic changes of hepatocytes accompanied by discrete
mononuclear cells infiltration which suggested toxic hepatitis. Kidneys of treated broilers had massive
degenerative and necrotic changes of lining epithelium of convoluted tubules accompanied by
epithelial desquamation and fatty changes indicating toxic nephritis. Lymphoid organs of selenium
treated broilers revealed severe depletion of lymphocytes from the germinal centre.
Key words: Broiler, pathomorphology, selenium toxicity
PHB-013/P

Toxicopathological evaluation of protective potential of Cajanus indicus on
aflatoxin induced toxicity in broilers
N. Sahu, M. Mondal and R.C. Ghosh
Department of Veterinary Pathology, College of Veterinary Science and A. H., Anjora, Durg‐491 001

T

he present study was conducted to evaluate the protective potential of Cajanus indicus on aflatoxin
(AF) induced toxicity in broilers fed a diet containing aflatoxin and Cajanus indicus leaf powder
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(CLP) for 42 days. A total of 168 Vencobb day‐old broiler chicks were treated with AF (1 ppm) and CLP
(2 g/kg). Biochemically induced broilers showed significantly increased aminotransferase activities,
createnine, uric acid and significant decrease in cholesterol along with marked hypoproteinemia.
However, almost normalization of biochemical alterations in CLP treated broilers against aflatoxicosis
suggests the protective and restorative role of Cajanus indicus. The enhanced level of tissue lipid
peroxidase in AF induced broilers was accompanied by significant decrease in the levels of reduced
glutathione, tissue protein and insignificant decrease in catalase. Supplementation of CLP lowered the
level of lipid peroxidation and enhanced the anti‐oxidant status of broilers.
Key words: Aflatoxicosis, anti‐oxidant status, broiler, Cajanus indicus
PHB-014/O

In vitro larvicidal efficacy of herbal fly repellent product keetguard liquid in
poultry egg layer farm
G. Bharkad, M.L. Gatne, R.R. Dhobe and Ajay Thakur1
Department of Veterinary Parasitology, Bombay Veterinary College, Mumbai
1

Ayurvet Limited, Baddi

T

Key words: Herbal fly, keetguard liquid, poultry, egg
PHB-015/O

Bacteriological and pathological studies of egg peritonitis in commercial layer
chicken in Namakkal area
P. Srinivasan, G.A. Balasubramaniam, T.R. Gopalakrishnamurthy and P. Balachandran
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute Campus, Namakkal

T

he study was undertaken to detect the various bacteriological agents and pathological changes in
commercial layer chicken affected with egg yolk peritonitis in Namakkal region of India. A total of
6572 layer chicken from 85 commercial farms were subjected for the study, out of which 1715 showed
various types of oviduct abnormalities. Among the 1715, 264 birds from six farms were identified as
egg peritonitis on the basis of postmortem examination. Trachea, lung, heart blood, liver, peritoneal
exudate, oviduct (infundibulum, magnum, uterus) and cloacal swabs were collected from the 264 birds
with egg peritonitis lesion for screening of bacterial agents. Signalment, clinical signs and pathological
changes were recorded in the affected flocks. The results of the present investigation indicated that the
E. coli associated egg peritonitis was responsible for 15.39 per cent of the reproductive tract
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he housefly Musca domestica L. is recognized as a public health pest causing a serious threat to
human and livestock as it is a vector to many infectious diseases. A trial was conducted to assess
larvicidal efficacy of a herbal ectoparasiticidal and fly repellent product keetguard liquid (supplied by
M/s Ayurvet Limited, Baddi, H.P., India). The in vitro comparative efficacy study was conducted on
seventy two 3rd stage larvae of Musca spp. divided equally in 4 groups of 18 larvae each as group‐I: 1:20
concentration of keetguard liquid, group‐II: 1:40 concentration of keetguard liquid, group‐III:
pyrethroids insecticide ‘Cypermethrin (1%), group‐IV: control (plain water). These larvae were later
kept for pupation and in vitro larvicidal efficacy was assessed on the basis of fly emergence. Four larvae
from group‐I, one from group‐II and 5 from group‐III were found dead immediately after one h of
treatment while there was no mortality in control group‐IV. The larvicidal efficacy on the basis of
number of flies emerged from the treated larvae was 94.44% in group‐I (1:20), 66.66% in group‐II (1:40),
100% in group‐III (cypermethrin 1%) in comparison to only 5.55% in the control group. The plant based
herbal ectoparasiticidal product keetguard liquid has larvicidal potential against 3rd stage of larvae of
Musca spp. Considering the detrimental effects of chemical fly repellents and insecticides on the
environment and human health, keetguard liquid was found safe and environment friendly option for
control of fly population in and around poultry layer farms. The ectoparasiticidal and fly repellent
properties of the product may be attributed to pharmacological properties of constituent herbs viz.
Eucalypta globulus, Cedrus deodara, Pinus longifolia and many others in fixed concentration.
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abnormalities in commercial layers between 21 and 80 wk of age. In the affected flocks, egg production
drop and mortality varied from 3 to 20 and 0.5 to 7 per cent, respectively. It was noticed during peak
egg production (21 to 60 week) and south‐west monsoon season (58 per cent). Statistical analysis of age,
season and egg production by Chi square test of independence revealed highly significant difference. E.
coli was isolated as a pure culture and concurrent with other bacterial agents in 226 and 38 birds,
respectively. Among the fifteen E. coli serotypes, identified serotype O166, O64 and O111 were
predominant. Necropsy examination of affected birds revealed the presence of amorphous or
insipissiated yolk material in the abdominal cavity with inflammatory changes in the ovary, oviduct
and intestine. Microscopically the oviduct surface epithelium showed degeneration and desquamation,
moderate to marked infiltration of inflammatory cells especially heterophils and lymphocytes in
various regions and lumen contained serofibrinous exudate, inflammatory and desquamated epithelial
cells with bacterial microcolonies. Ovarian follicles revealed hyperemia, degeneration of granulosa cells
and infiltration of inflammatory cells. Intestine showed degenerative, necrotic and inflammatory lesion.
The findings of this study showed that the egg peritonitis might be caused by either the translocation of
intestinal E. coli into the peritoneal cavity or by the movement of cloacal E. coli into the oviduct
followed by ascension of these bacteria up the oviduct, through the infundibulum, and into the
peritoneal cavity. To control the egg peritonitis faecal contamination with E. coli should be minimized.
Key words: Egg peritonitis, commercial layer, chicken
PHB-016/P

Prevalence and pathological studies of salmonellosis in commercial layer chicken
from Namakkal
P. Srinivasan, G.A. Balasubramaniam, T.R. Gopalakrishnamurthy, S. Saravanan and P. Balachandran
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002

A

Key words: Salmonellosis, commercial layer, chicken
PHB-017/P

Safe disposal of poultry carcass
Om Prakash Malav
Division of LPT, Indian Veterinary Research Institute, Izatnagar‐243 122

B

irds died due to outbreak of highly infectious diseases such as highly pathogenic avian influenza
(HPAI), Newcastle disease (ND), chronic respiratory disease (CRD), Infectious laryngotracheitis
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study was performed to investigate the prevalence of Salmonella species in commercial layer
chicken in Namakkal poultry zone of India. A total of 85 commercial layer farms were randomly
selected and examined for the prevalence of Salmonella species. Liver, spleen, cloacal contents, ovary
and oviduct samples were collected from dead birds of 85 farms for screening of Salmonella species by
cultural examination. Among the 85 farms screened for salmonellosis, two revealed the presence of S.
enterica organisms. On serotyping all the isolates were belongs to S. Typhimurium. In polymerase chain
reaction (PCR) assay, the Salmonella isolates were amplified and produced two fragment sizes viz. 363
bp for kpnI gene and 497 bp for Pef A gene with the sets of primers used. The cultural, serotyping and
PCR methods revealed the presence of Salmonella Typhimurium in commercial layer farms in
Namakkal area and the prevalence was estimated as 2.35 per cent. Feed and fish meal samples collected
from the two positive flocks revealed the presence of S. Typhimurium and Clostridia sp. and acted as
source of infection. Age of the affected flocks was 24 and 30 wks and the birds showed reduced feed
intake, vent pasting and general apathy. The morbidity of 3 and 4 per cent, drop in egg production of 2
and 3 per cent and mortality of 0.5 and 1 per cent were noticed in the respective affected age groups.
On necropsy examination, congestion and enlargement of visceral organs were noticed. Ovaries were
congested and misshapened. Oviduct serosal blood vessels were congested and mucosa contained
albuminous material in 65 per cent and cheesy plugs of varying sizes in 35 per cent of positive birds.
Microscopical examination revealed infiltration of inflammatory cells in ovaries and necrosis,
infiltration of inflammatory cells and granulomatous reaction in the different regions of the oviduct.
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(ILT) etc. needs to be properly disposed to prevent spread of infection to other birds, animals and
humans. Safe disposal of carcass, manure, litter and poultry by‐products is also very important to
protect the environmental contamination and pollution. Common methods for the disposal of poultry
carcasses include burial, incineration, composting and rendering. Burial is a convenient method but it
can cause underground water contamination in the areas where water level is high. Incineration is a
biologically safe method but it is slow and expensive; also causes air pollution. Composting may serve
as the important mode of disposal since it increases the fertility of soil by producing organic manure
from poultry wastes. Rendering also offers great potential for disposal of carcass but there are the
dangers of spread of infection during transport to rendering plant. Emerging methods for disposal of
poultry carcasses includes acid or base preservation, lactic acid fermentation, and yeast fermentation.
These methods may serve as on farm safe storage and stabilization of infective materials along with
dramatic decrease in number of pathogenic micro‐organisms, which makes the transport of material
safe to rendering unit where it can be converted into suitable animal feed ingredient.
Key words: Poultry, carcass, disposal, safe
PHB-018/O

Detection of Arcobacter species from poultry skin sample by using multiplex PCR
Ramees T.P., R.S. Rathore, Prashanth S. Bagalkot, H.V. Mohan and Ashok Kumar
Division of VPH, Indian Veterinary Research Institute, Izatnagar‐243 122

T

Key words: Arcobacter, poultry skin, prevalence, multiplex PCR
PHB-019/O

Andrographis paniculata ameliorates iron‐induced oxidative stress in broilers
V. Ramakrishnan, A.G. Reddy 1, B. Kalakumar1, M. Usha Rani1, C.H. Haritha1, D. Dilip Reddy1, R. Anil
Kumar1 and G. Swapna1
Veterinary College and Research Institute (TANUVAS), Tirunelveli
1

College of Veterinary Science, SVVU, Hyderabad

O

xidative stress is caused by free radicals such as reactive oxygen species (ROS), which includes
superoxide (O2.‐), peroxyl, alkoxyl, hydroxyl and nitric oxide. Andrographis paniculata has wide
range of medicinal and pharmacological applications. It is used in different traditional systems of
medicine and exhibits anti‐inflammatory, anti‐HIV, anti‐bacterial, anti‐oxidant, anti‐parasitic, anti‐
spasmodic, anti‐diabetic, anti‐carcinogenic, anti‐pyrectic, hepatoprotective, nematocidal and various
other activities. The prime objective of experiment was to study the protective anti‐oxidant potential of
Andrographis paniculata against iron‐induced oxidative stress in poultry. A total of 45 day‐old male
broiler chicks were randomly divided into three groups with fifteen birds in each group. Group 1 was
maintained on basal diet and group 2 on FeSO4 at 0.5% of feed 6 weeks (42 days). Group 3 was given
FeSO4 containing diet for the first 4 weeks (28 days) and subsequently treated with Andrographis
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he zoonotic and emerging nature of Arcobacter species has attracted the attention of researchers
over the past years. In recent years, the frequency of isolation of Arcobacter organisms from
diseased animals, foods of animal origin and human with enteritis highlight the importance of
Arcobacters as emerging food borne human pathogens. In the present study, a total of 100 poultry skin
samples were collected from different slaughter houses in Bareilly. All the samples were inoculated
into CAT broth (Arcobacter enrichment broth with CAT supplement) and incubated micro‐aerobically
at 30°C for 48 h. The DNA extraction from enriched samples was done by snap chill method and
subjected to multiplex PCR targeting both 16S rRNA and 23S rRNA gene directly. A total of 23 samples
were positive for Arcobacter species in that 8 were positive for Arcobacter butzleri, 11 were positive for
Arcobacter cryaerophilus and 4 were positive for both Arcobacter butzleri and Arcobacter cryaerophilus with
total prevalence of 23%. Study reveals that Arcobacter species are highly prevalent in poultry skin that
may act as important source contamination for chicken meat and act as important source of infection
for human.
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paniculata at 0.1% level in feed till the end of the 6th week. The performance parameters were recorded
at weekly intervals. Anti‐oxidant defense profile were estimated at the end of 4th and 6th week.
Estimation of TBARS and GSH were done at the end of 6th week. Iron treatment resulted in significant
(P<0.05) reduction in body weights and GSH (6th week), while TBARS (6th week), SOD and catalase
were significantly (P<0.05) increased at the end of 4th week in groups 2 and 3, and all these parameters
exhibited similar trend at the end of 6th week in iron toxic control group 2. Following treatment, there
was a marked improvement in all the above parameters in group 3 as compared to the toxic control in
group 2 at the end of 6th week. The study revealed that the toxicity of iron was attributed to oxidative
stress and supplementation of Andrographis paniculata prevented the toxic effects
Key words: Andrographis paniculata, iron, oxidative stress, broiler
PHB-020/O

Antibacterial egg yolk immunoglobulins (IgY) against enteric pathogens in poultry
K.B. Tamilzarasan and G. Selvaraju
Department of Veterinary Epidemiology and Preventive Medicine, Veterinary College & Research Institute, Namakkal

A

Key words: Antibacterial, egg yolk, immunoglobulins, poultry
PHB-021/O

Molecular epidemiology of Marek’s disease in layer flocks
K. Jayalakshmi and G. Selvaraju
Department of Veterinary Epidemiology and Preventive Medicine, Veterinary College & Research Institute, Namakkal

A

molecular epidemiological investigation was undertaken to assess the prevalence of Marek’s
disease virus (MDV) serotypes and type of vaccine used in the commercial layer flocks. Twelve
different Marek’s disease (MD) outbreak flocks were identified in and around Namakkal district of
Tamil Nadu based on history and clinical signs and postmortem lesions. Samples such as feather tips
and pieces of spleen, liver, proventriculus, kidneys, ovary and heart were collected separately from
each outbreak flock. All the samples were subjected to polymerase chain reaction (PCR) using three
types of primers namely, AGA1/AGA1.8, BamH1/BamH2 and HVT‐1/HVT‐2. Both common primer
(AGA1/AGA1.8) and serotype 1 specific primer (BamH1/BamH2) amplified A gene of MDV,
AGA1/AGA1.8 produced band size of 686 bp and serotype 1 specific primer (BamH1/BamH2)
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study was undertaken to assess the efficacy of egg yolk immunoglobulins (IgY) against E. coli,
Salmonella pullorum, Clostridium perfringens and Campylobacter jejuni in layer chicken. Twenty
weeks old layer chickens were separately administered with inactivated E. coli, Salmonella pullorum,
Clostridium perfringens and Campylobacter jejuni along with Freund’s complete adjuvant for production
of specific egg yolk immunoglobulins. After 30 days, the eggs were collected from the immunized birds
and immunoglobulins were separated from the egg yolk. Immunoglobulins were estimated by Lowery
method for total protein content and purified by ammonium sulphate salt precipitation. All the four
anti‐bacterial IgY were identified by slide agglutination method with corresponding antigens and
purity was assessed by SDS‐PAGE. Eighty, day‐old chicks were taken up for the experimental studies
and equally divided into four treatment groups and four control groups. First four treatment groups
were orally administered with 3 ml of anti‐E. coli IgY, anti‐Salmonella pullorum IgY, anti‐Clostridium
perfringens IgY and anti‐Campylobacter jejuni IgY, respectively for consecutive three days. After three
days of immunization these groups were orally inoculated with 109cfu of respective pathogens.
Remaining groups were challenged with respective pathogens without anti‐bacterial IgY. The result
showed that in the treatment, groups chicks were normal and did not show any clinical symptoms,
lesions and mortality. But, in the control groups the chicks showed pathognomonic symptoms, lesions
and mortality specific to the respective pathogens. Respective pathogens were isolated and identified
from the dead birds in the control groups. Oral administration of specific IgY was found to have
protected the chicks in the treatment groups indicating that the anti‐bacterial IgY could be effectively
used for the protection of chickens against enteric infections.
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amplified 132 bp tandem repeats, producing expected band size of 434 bp. None of the field samples
were amplified by serotype 3 specific primer (HVT‐1/HVT‐2). Out of twelve flocks under the study,
MDV serotype 1 antigen was detected in feather tips of ten flocks. Marek’s disease virus serotype 1
antigen was detected in spleen, liver and proventriculus samples of 6, 5 and 1 flocks, respectively.
Marek’s disease virus antigen was not detected in none of kidney, ovarian and heart samples. This
finding reveals that the spleen and liver are the preferred tissue samples when compared with other
samples for detection of MDV antigen from dead birds. On comparison of field virus with vaccine virus
by PCR, outbreaks were caused by MDV serotype 1 and all vaccines belong to MDV serotype 3 (HVT).
Key words: Epidemiology, Marek’s disease, layer
PHB-022/O

Prevalence of salmonella in commercial poultry feeds and their anti‐microbial
resistance profiles
M. Arthanari Eswaran, T. Lurthu Reetha, K. Sukumar and P. Suresh
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

F

orty eight feed samples submitted by different poultry feed manufacturers in Namakkal, Tamil
Nadu were screened for the presence of Salmonella spp. and antibiotic sensitivity was carried out
by the disc diffusion method. Thirty two feed samples (66.66%) were positive for salmonella. The mean
total count was 1x103.7 CFU/g. The isolates showed high rates of sensitivity (70‐100%) to gentamicin,
enrofloxacin, ciprofloxacin, streptomycin and nalidixic acid. The moderate rates (20‐45%) were
recorded for chloramphenicol, ofloxacin, pefloxacin and cotrimoxazole. Low rates of sensitivity (5‐20%)
were recorded to ampicillin, amoxicillin and tetracycline. This study shows the importance of
dissemination of multi‐drug resistant salmonella in poultry.
Key words: Salmonella, poultry feed, antibiotic sensitivity
PHB-023/O

The prevalence of pathogenic fungi genera in poultry feed
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

C

ontamination of feed to fungi can lead to nutrient losses and detrimental effects on animal health
and production. The aim of this study was to determine the incidence of fungi in poultry feeds. A
total of forty eight samples of poultry feed samples were examined for total fungi count and the
prevalence of pathogenic fungi genera. The mean total fungi count was 3.4 x 104 CFU/g in poultry feed.
The prevalent fungi genera were Aspergillus (63.7%), followed by Penicillium (48.3%), Fusarium (42%),
Rhizopus (37.9%) and Mucor (28.07%). The type of feed, processing treatments and storage conditions
can all be factors that influence the population levels and types of micro‐organisms present. Infections
by fungi and mycotoxin production can cause serious illness, drop in production and mortality in
birds.
Key words: Poultry feed, fungi count, fungi genera
PHB-024/O

The frequency of pathogenic Clostridium perfringens in poultry droppings
M. Arthanari Eswaran, K. Sukumar, T. Lurthu Reetha and B. Puvarajan
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

S

ixty three poultry fecal samples collected from different poultry farms in Tamil Nadu and Andhra
Pradesh were analyzed for the presence of Clostridium perfringens. Clostridium perfringens is a
pathogenic bacteria along with Eimeria spp. causes severe gastro‐intestinal disturbances leading to
malabsorption and debilitation. The fecal samples were serially diluted in peptone water and poured
on perfringens agar and incubated anaerobically at 37°C for 48 hours. Total clostridial count were in the
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range of 1x108 to 9x109 cfu/g in most of the investigated feaces samples. This study showed that the
poultry flocks are having high levels of clostridial load, which has to be brought down to prevent
necrotic enteritis.
Key words: Poultry feaces, Clostridium perfringens
PHB-025/O

An outbreak of Infectious coryza in a vaccinated commercial layer flock
P. Srinivasan, T.R. Gopalakrishnamurthy, S. Saravanan, P. Balachandran, V. Gowthaman and B. Mohan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute Campus, Namakkal

I

Key words: Infectious coryza, vaccine, commercial layer flock
PHB-026/O

Reticuloendotheliosis virus associated ovarian adenocarcinoma in a breeder turkey
flock
P. Srinivasan, T.R. Gopalakrishnamurthy, S. Saravanan, P. Balachandran, V. Gowthaman and B. Mohan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002

R

eticuloendotheliosis (RE) is a neoplastic disease of a number of avian species, including domestic
chicken, ducks, quails, pheasants and turkeys. The disease is characterized by chronic lymphoma
and runting‐stunting syndrome. RE caused by a group of retroviruses that are unrelated antigenically,
morphologically or structurally to avian leucosis. Poultry oncogenic viruses such as Marek’s disease
virus (MDV) and Avian leucosis virus (ALV) have been reported from different parts of India.
However, there is not much information on the incidence of REV in India. The present report describes
the occurrence reticuloendotheliosis virus associated ovarian adenocarcinoma in a breeder turkey flock.
Three breeder turkeys with seventy five week old with flock capacity of 100 birds were submitted to
the Poultry Disease Diagnosis and Surveillance Laboratory with the history of distended abdomen.
Postmortem examination were carried out and the condition of the carcasses were poor. Abdominal
cavity was distended with serous fluid of about 75 to 100 ml. Ovaries revealed cauliflower like
appearance with spherical solid creamy white nodules varying from 1 to 4 cm in diameter. A few cystic
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nfectious coryza is an acute respiratory disease in chicken (Gallus gallus) and causes low mortality
and a drop in egg production up to 40 per cent in layer thus poses significant financial liability to
poultry industry. An outbreak of respiratory disease in a 28 week age commercial layer flock with
capacity of 20,000 was investigated. The feed intake and egg production was reduced from 105 to 95 g
and 94.2 to 81.0 per cent, respectively. Morbidity and the mortality were 3 and 0.5 per cent,
respectively. The flock was vaccinated against infectious coryza using a bivalent vaccine. On
examination, the layers showed the clinical signs of depression, gasping, sneezing, nasal discharge,
conjunctivitis and facial edema. Infraorbital sinus swabs collected from the affected birds were streaked
on blood agar, chocolate agar and MacConkey agar and incubated at 37°C for 24‐48 hours for
bacteriological examination. Small dew drop like colonies were noticed on blood and chocolate agar
after 24 hours of incubation and no growth on MacConkey agar. The colonies on blood agar were non‐
hemolytic. Grams staining of the organisms revealed gram negative, non‐motile coccobacilli. The
organisms were found to be negative for catalase, oxidase and H2S production, reduced nitrate and
ferment glucose, lactose, sucrose and mannitol but not galactose. Based on the morphology, cultural
and biochemical characteristics the organism was identified as Avibacterium paragallinarum. On
postmortem examination of dead and a few ailing birds, the mucus membrane of nasal cavity, sinuses
and trachea were congested with catarrhal exudate. Ovarian follicles were degenerated and oviduct
was atrophied. The lungs and air sacs were apparently normal. Histopathological examination of nasal
epithelium showed acanthosis, congestion of blood vessels, hyperplasia of mucosal glands with
necrotic debris and infiltration inflammatory cells. Liver showed focal hepatitis with lymphocytic
infiltration. In conclusion, the present outbreak was diagnosed as infectious coryza based on the
cultural and postmortem examination and it caused depression in egg production.
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structures were also noticed along with the nodular lesions and they contain clear amber coloured
fluid. There were no apparent, macroscopic metastases of the tumor in the thoracic or abdominal areas.
Histopathological examination of nodular masses revealed infiltration of lymphohistocytic cells in the
form of nodules enmeshed between the acinar arrangement of the cuboidal neoplastic cells with basal
round nuclei and prominent nucleoli. Eosinophilic pink staining materials were present in the acinar
lumen. The DNA extracted from ovarian tumors tested positive for REV but not for ALV or MDV by
polymerase chain reaction.
Key words: Reticuloendotheliosis, varian adenocarcinoma, turkey
PHB-027/O

Prevalence of Arcobacter spp. in chicken meat and intestine using molecular
technique
Prashanth S. Bagalkot, R.S. Rathore, T.P. Ramees, H.V. Mohan and Ashok Kumar
Division of VPH, Indian Veterinary Research Institute, Izatnagar‐243 122

A

rcobacter species comes under campylobacteraceae family considered important zoonotic
emerging food and waterborne pathogens. In the present study, a total of 75 samples of different
origin comprising of chicken meat samples (25) and poultry intestinal contents (50) were collected from
Bareilly region. All the samples were inoculated into CAT broth (Arcobacter enrichment broth with
CAT supplement) and incubated micro‐aerobically at 30°C for 48 h. The DNA extraction from enriched
samples was done by snap chill method and subjected to genus‐specific PCR targeting 16S rRNA gene.
The positive isolates were further confirmed by multiplex PCR targeting both 16S rRNA and 23S rRNA
gene. A total of 21 samples were found positive for Arcobacter species giving an overall prevalence of
28% wherein chicken meat samples showed 36% and poultry intestinal contents 21%. The data shows
Arcobacter are highly prevalent in poultry meat and poultry skin. The high prevalence indicates its
importance as potent source of infection for human beings.
Key words: Arcobacter, chicken, poultry intestine, prevalence, multiplex PCR

Hepatoprotective activity of Indigofera aspalathoides on paracetamol induced
toxicity in chicken
V. Ranganathan, N. Punniamurthy and S. Sathesh Kumar
Veterinary University Training and Research Centre, Veterinary College and Research Institute, Orathanadu, TANUVAS,
Thanjavur

T

he present study was conducted to evaluate the hepatoprotective activity of medicinal plant,
Indigofera aspalathoides on paracetamol induced hepatotoxicity in White Leghorn cockerels. Birds
were divided into five groups of 6 birds each and group I served as untreated control and was given
distilled water for 23 days continuously. The group II was administered with paracetamol @ 2 g/kg
body weight orally, till the end of the experiment. The group III was given silymarin @ 100 mg/kg along
with paracetamol @ 2 g/kg body weight. Group IV and V were administered with shade dried leaf
powder of Indigofera aspalathoides @ 500 mg and 2500 mg/kg body weight for 16 days followed by
paracetamol @ 2 g/kg body weight till the end of the experiment. The weekly body weight gain was
recorded. Haemato‐biochemical observations from serum/blood and histopathology of the liver were
recorded in all the groups treated. ALT, AST, GGT enzyme levels were found to be reversed in
paracetamol intoxicated birds pre‐treated with silymarin (by 34.68%, 35.47%, and 41.42, respectively).
Indigofera aspalathoides in lower dose could reverse the levels of ALT, AST, GGT by 14.10%, 14.53%,
25.78% and in higher dose by 10.14%, 15.07%, 31%, respectively. The absence of histopathological
lesions in intoxicated birds pre‐treated with Indigofera aspalathoides indicates the potential of this plant
as a hepatoprotective agent against paracetamol in chicken.
Key words: Indigofera aspalathoides, paracetamol, chicken
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PHB-029/O

Incidence of necrotic enteritis and intestinal coccidiosis in commercial layer
chicken
T.R. Gopala Krishna Murthy, P. Srinivasan, S. Saravanan, V. Gowthaman and B. Mohan
Poultry Disease Diagnosis and Surveillance Laboratory, Veterinary College and Research Institute, Namakkal‐637 002

N

ecrotic enteritis is caused by Clostridium perfringens in poultry. The disease is often associated with
intestinal coccidiosis. Disease investigations were carried out in four commercial layer chicken
flocks in the age groups of 22, 26, 31 and 44 weeks with the population size of 8,000 in each flock. The
clinical signs observed were decreased feed intake, depression, ruffled feathers, cyanosis of comb and
brownish diarrhoea. The morbidity and mortality rates were 3 to 5 and 0.2 to 0.5 per cent, respectively.
On necropsy examination, the condition of the carcasses was good, crop was filled with feed and
pectoral muscles were congested. Liver showed streaks of pale areas. Intestine was distended with gas
and on opening, the mucosal surface was found thickened and formation of diphtheritic membrane
with ‘turkish towel’ appearance. The microscopic examination of intestinal scrapping revealed rod
shaped bacteria and numerous coccidial oocysts. The cultural examination of the intestine sample
revealed Clostridium perfringens organisms on perfringens agar under anaerobic conditions. Further, the
organisms were confirmed in stormy clot fermentation test and detection of opalescent zone around the
colonies on egg yolk agar. The organisms were sensitive to amoxicillin, neomycin and cephotaxime;
intermediate to ciprofloxacin and enrofloxacin; resistant to co‐trimoxazole and oxytetracycline. The
compound feed and individual ingredients of the feed sample collected from the affected flocks were
subjected for microbial analysis and fish meal ingredient was found to be contaminated with
Clostridium perfringens organisms. Based on the sensitivity test results, the flocks were treated
successfully with neomycin @ 1 g/2 litre of morning drinking water and amprolium @ 1 g/litre of
evening drinking water for 5 days. Further, the flocks were supplied with Clostridium perfringens free
compound feed.
Key words: Necrotic enteritis, intestinal coccidiosis, layer chicken

Omega 3 protect bird brain from traumatic brain injury
Surekha Bhalerao, Mahabaleshwar Hegde, Ajit Ranade1 and Shivajirao Kadam
Bharati Vidyapeeth Deemed University, Pune‐411 043
1

Department of Poultry Science, Bombay Veterinary College, Parel, Mumbai‐400 012

B

roiler birds are subjected to stress and liable to get injured during live bird transport. There has
been a report in rat study that omega 3 in the brain may provide protection against traumatic
injury. During omega 3 chicken production it was observed that alpha linoleneic acid (ALA)
supplementation in the feed also increased omega 3 fatty acids (n‐3 FA) and in the brain including
docosahaxaenoic acid (DHA) for the brain trauma studies. 450 g of brass weight was dropped on the
head of the bird through a hollow tube aimed at skull between bregma and lambda from two meter
height. The extent of injury in control birds was compared with the protection from injury by omega 3
enriched brain tissue. Faster recovery from trauma due to higher levels of n‐3 FA is in the brain. The
observation is of significance that the omega 3 supplemented birds have better capacity to withstand
brain injury during transport and also has implication in the road accidents. Omega 3 fatty acids not
just have prophylactic effect the brain of the bird but also can improve profitability of broiler industry.
Key words: Omega 3 fatty acids, brain, traumatic injury
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PHB-031/O

Epidemic of Infectious laryngotracheitis virus in
characterization studies of the field strain in Namakkal

layers

and

molecular

B. Puvarajan, K. Sukumar, T.J. Harikrishnan, G.A. Balasubramaniam and J. Johnson Rajeswar
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

B

etween May 2010 and December 2011, 34 outbreaks of mild to moderate forms of infectious
laryngotracheitis (ILT) occurred in commercial layer flocks in Namakkal. Affected birds showed
watery eyes, conjunctivitis, nasal discharge, reduction of feed and water consumption, and gasping
with expectoration of blood‐stained mucus. The mortality rate was <10%. Gross lesions consisted of
conjunctivitis, excess of mucus, blood, or presence of diphtheritic membranes in trachea. A PCR assay
was performed to confirm the presence of ILT virus (ILTV) DNA in tracheal tissue homogenates.
Twenty ILTV isolates were propagated on the chorion‐allantoic membrane of embryonated chicken
eggs showing typical pock lesions. PCR combined with restriction fragment length polymorphism and
gene sequencing of isolates showed a high genetic correlation between field strains and chicken embryo
origin vaccines.
Key words: Infectious laryngotracheitis, layers, chicken
PHB-032/O

Severe outbreaks of Infectious laryngotracheitis and early detection in multi‐age
layer flocks in Namakkal region, Tamil Nadu
B. Puvarajan, K. Sukumar, T.J. Harikrishnan, G.A. Balasubramaniam and J. Johnson Rajeswar
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

A

Key words: Layer, infectious laryngotracheitis, herpesvirus, histopathology, PCR
PHB-033/P

Mortality pattern of Nandanam broiler‐3 chicken fed with phytobiotics
K. Sangilimadan, A.V. Omprakash and K. Premavalli
Instructional Livestock Farm Complex, Vety. College & Research Institute, Orathanadu‐614 625

A

n experiment was conducted to study on the effect of phytobiotics on mortality pattern of
Nandanam B3 chicken. Day old Nandanam broiler chicks (n=136) were distributed into 4 groups
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recent (May 2011) outbreak of infectious laryngotracheitis (ILT) in a multi‐age laying hen facility
in Namakkal, Tamil Nadu, is described. In the outbreak described here, the affected population
was approximately three million hens, with flock sizes ranging from 1,00,000 to 3,00,000 chickens. The
average mortality ranged from 1 to 6%, and morbidity was around 90% (most of the twenty farms of
the area were positive for ILT virus). Twenty multi‐age laying farms of this region were selected.
Clinical signs included prostration, dyspnea, conjunctivitis, occasional swelling of the paranasal sinuses
and bloody mucous nasal discharge. Severely affected chickens presented with dyspnea, gasping and
became cyanotic before death. At necropsy, these chickens had fibrinous exudate blocking the larynx
and the lumen of cranial part of the trachea. In addition, conjunctivitis with intense hyperemia, edema
and sinuses with caseous exudate were present. On histopathology, there were marked necrosis and
desquamation of respiratory epithelium and conjunctiva with numerous syncytial cells formation and
fibrinous exudate. Moderate to marked non‐suppurative (especially lymphocytes and plasma cells)
infiltration in the lamina propria also was observed. In certain cases, eosinophilic intranuclear inclusion
bodies were observed in the syncytial cells. The DNA extracted from larynx and trachea produced
positive PCR results for ILT virus (ILTV) DNA using one tube DNA extraction kit. Amplicons from a
small region of ICP4 gene (635 bp) were submitted to sequencing and showed 96.5‐100.0 per cent and
the divergence was in the between 0.1 to 1.4 identity with ILTV FJ 444842.1 and FJ 444844.1 (Brazil
strain), 99% with ILTV AH 008045.1 (Beijing strain) and 98.5% with ILTV D 000565.1 (Gallid
herpesvirus 1 CEO vaccine strain).

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

of 34 chicks for each treatment. A common basal diet was formulated for starting and finishing periods.
Four dietary treatments were T1 (basal diet), T2 (basal diet with dry ginger powder) at a level of 50
g/100 kg of feed and T3 (basal diet with garlic paste) at a level of 50 g/100 kg of feed and T4 (basal diet
with turmeric powder) at a level of 50 g/100 kg of feed. Isocaloric and Isonitrogenous feed and water
were given ad libitum during the experimental periods. The data on mortality were recorded biweekly.
The data were collected from day‐old to 8 weeks of age. GroupWise daily mortality was recorded and
per cent mortality on number of chicks hatched out in respective group was worked out on weekly and
overall basis. Results revealed on overall mortality of (27.27%) for all the groups over eight weeks
period. Within four groups highest mortality (39.39%) was recorded in T3 followed by T4 (24.24%), T1
(36.36%) and T2 (9.09%). It could be concluded that Nandanam chicken 3 fed with dry ginger powder
at the rate of 50 g/100 kg of feed were associated with higher survival as compared to other treatment
groups.
Key words: Broiler, ginger paste, garlic powder, mortality
PHB-034/P

Mortality pattern of Nandanam broiler 2 chicken fed with probiotic
K. Sangilimadan, A.V. Omprakash, K. Premavalli, C. Pandian and R. Richard Churchill
Instructional Livestock Farm Complex, Vety. College & Research Institute, Orathanadu‐614 625

A

Key words: Broiler, probiotic, ad‐libitum, mortality
PHB-035/O

Non‐antibiotic therapy for control of gangrenous dermatitis in commercial layers
A. Balasubramaniam and K. Sukumar
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

G

angrenous dermatitis (GD) is often characterized by a sudden increase in flock mortality, with
affected birds exhibiting dry necrosis of the skin over the wings, thighs, breast and head. In
addition, extensive cellulitis can often be observed under the necrotic skin. It is common to observe GD
in winter season especially in particular strain of White Leghorn commercial layer chickens reared
under intensive system in India. Gangrenous dermatitis usually occurs as the result of a skin wound
that has become contaminated by one or more types of bacteria, including Clostridium
septicum, Clostridium perfringens type A and Staphylococcus aureus. The increased susceptibility of birds
to GD is related to immuno‐deficiency states secondary to infection with chicken infectious anaemia
(blue wing), infectious bursal disease and inclusion body hepatitis etc. The cellulitis is due to the release
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study was conducted at Institute of Poultry Production and Management, Madhavaram Milk
colony, Chennai‐51 to find out the effect of supplementation of multi‐enzyme and antibiotic on
growth performance of Nandanam broiler 2 chicken. Totally 726 number of day‐old broiler chicks from
a single hatch were weighed, wing banded and allotted into three treatment groups with two
replicates, each replicate had 123 chicks. A common basal diet was formulated for starting and
finishing periods. Three dietary treatments were followed during the experimental periods. The
treatment consists of T1 (basal diet without probiotics), T2 (basal diet with probiotics) at a level of 500 g
per ton of feed and T3 (basal diet with probiotic) at level of 1000 g per ton of feed. Each treatment
groups from 0 to 8 weeks of age with ad libitum mash feed and water were provided. The chicks were
reared in deep litter system as per the recommended floor space. Weekly mortality was recorded on
each treatment. The data were collected from day‐old to 8 weeks of age. Groupwise daily mortality was
recorded and per cent mortality on number of chicks hatched out in respective group was worked out
on weekly. Results revealed on overall mortality were recorded (30.72%) during the experimental
periods. Among the three treatment groups highest mortality (14.08%) was recorded in T1 followed by
T3 (9.18%), and T2 (6.87%). It could be inferred that Nandanam broiler 2 chicken fed with basal diet
with probiotics at a level of 500 g per ton of feed were associated with higher survival as compared to
other treatment groups.
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of bacterial toxins that cause necrosis of the underlying tissue. Mortality which is one per cent per day
is due to toxemia. Antibiotics such as amoxicillin or ciprofloxacin in combination with disinfectant
spray are administered with variable results. Sometimes oral antibiotic treatment is not successful, if
more than one bacterial entity involved. In such instances, parental administration of gentamicin with
penicillin followed by oral administration of suitable antibiotic helped in controlling the disease.
Hence, the treatment with antibiotics to control the disease is not always fruitful. Therefore,
administration of 3 per cent pure iodine solution at the rate of one ml per litre of drinking water
continuously for six days on alternate days was tried and proved useful in controlling the disease in
five days. Non‐antibiotic therapy to control GD in poultry is advantageous in preventing the
emergence of resistant pathogens.
Key words: Non‐antibiotics, gangrenous dermatitis, layers
PHB-036/O

Prevalence of anti‐bacterial resistance genes in Escherichia coli isolated from
healthy layer chickens
A. Balasubramaniam, M. Arthanari Eswaran, P. Suresh and K. Sukumar
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

U

Key words: Antibacterial resistance genes, Escherichia coli, chickens
PHB-037/O

Screening of blood samples for 132 bp repeats for isolation of Serotype 1 Marek’s
disease virus in field outbreaks
P. Suresh, J. Johnson Rajeswar, K. Sukumar, T.J. Harikrishnan and P. Srinivasan
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

E

ighty six EDTA added blood samples were collected from 15 commercial layer and broiler breeder
farms throughout Tamil Nadu and parts of Karnataka in which Marek’s disease outbreak occurred
even after vaccination with monovalent and bivalent vaccines. The DNA was extracted from blood
samples by using rapid blood genomic DNA extraction kit (Bio Basic Inc., Canada) and used as
template for PCR. The target gene of PCR was 132 bp repeated sequence of MDV‐1 genome, which can
distinguish field MDV strain from serotype 2 and 3 vaccine strain. PCR was carried out in a final
volume of 20 μl using 200 μl capacity thin wall PCR tubes. The copy numbers of 132 bp repeats in the
genome of blood samples were examined, the length of two copies of 132 bp repeats are 314 bp,
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sage of antibiotic to increase the production performance in food animals is possibly the most
important factor promoting the emergence and dissemination of antibiotic resistant micro‐
organisms in both veterinary and human medicine. This acquired resistance occurs not only in
pathogenic bacteria but also in the endogenous flora of veterinary and human populations. In
intensively reared food animals, antibiotics may be administered to whole flocks rather than individual
animals and antimicrobial agents may be continuously fed to food animals such as broilers, layers and
turkeys as antimicrobial growth promoters. Therefore, the antibiotic selection pressure for antibiotic
resistance in endogenous microflora of poultry is very high and consequently their faecal flora contains
a relatively high proportion of resistant bacteria. Escherichia coli is commonly found in intestinal
microflora including chickens. Detection of tetA and gyrA genes in Escherichia coli isolated from healthy
layer type of chickens by PCR was described. Seventy five cloacal swabs were obtained from 15 flocks
in five different layer farms located in and around Namakkal. Out of 75 samples, 67 yielded E. coli. The
isolates were confirmed by various biochemical tests. All the isolates were resistant to oxytetracycline
and 12 isolates to ciprofloxacin. Only 67% (24 out of 67) of the isolates were positive producing 460 bp
in PCR carried out using tetA forward and reverse primers and only 16% (two out of 12 isolates) were
positive for gyrA gene (164 bp). It assumes significance for human medicine as antimicrobial resistant E.
coli from poultry can enter into human food chain both directly and indirectly.
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containing two 132 bp repeats (264) and 50 nucleotides from primers. Out of eighty six blood samples
from 15 farms that were screened by PCR for 132 bp repeat sequence of MDV‐1 genome, 29 blood
samples were positive by PCR containing two copies of 132 bp repeats, the positive detection rate
reached 33.72 per cent. This procedure facilitates the selection of lymphocytes from respective positive
blood samples for better isolation.
Key words: Marek’s disease virus, blood, 132 bp, serotype 1
PHB-038/O

Isolation of serotype 1 Marek’s disease virus in duck embryo fibroblast culture and
adaptation in chicken embryo fibroblast cells
P. Suresh, J. Johnson Rajeswar, K. Sukumar, T.J. Harikrishnan and P. Srinivasan
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

E

Key words: Marek’s disease virus, duck embryo, fibroblast cell
PHB-039/O

Homology analysis of nucleotide sequences of major oncogenes of serotype 1
Marek’s disease virus isolated from field outbreaks
P. Suresh, J. Johnson Rajeswar, K. Sukumar, T.J. Harikrishnan and P. Srinivasan
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

E

ighty six blood, 54 organ and 42 feather follicle samples were collected from 15 commercial layer
farms throughout Tamil Nadu and parts of Karnataka in which Marek’s disease outbreak occurred
even after vaccination with monovalent and bivalent vaccines. Three serotype 1 Marek’s disease virus
(MDV) isolates were recovered using duck embryo fibroblast (DEF) and adapted them in chicken
embryo fibroblast culture (CEF). Oncogenes viz. Meq, pp38 and vIL8 were amplified from each one of
the CEF adapted isolates by PCR. Amplified product size was 1081 bp, 1006 bp and 887 bp for Meq,
pp38 and vIL8 genes, respectively. Three isolates were subjected to direct sequencing using the forward
and reverse primers for the oncogenes viz. Meq, pp38 and vIL8. Homology analysis showed that the
homology of the nucleotide sequences within the three local isolates were 99.5‐99.7, 99.3‐99.8 and 99.8‐
100 per cent for Meq, pp38 and vIL8 genes, respectively. Homology between MDVs isolated in this study
and other isolates of this area reported by earlier workers were 98.7‐98.9 and 79.9‐98.4 per cent for Meq
and pp38 genes, respectively. However, there were no sequencing reports of vIL8 gene in Genbank by
earlier workers of this area. The local isolates were shown to have a homology of 99.1‐99.8, 97.3‐98.3
and 94.6‐95.1 per cent with various isolates of China for Meq, pp38 and vIL8 genes, respectively and
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ighty six blood, 54 organ and 42 feather follicle samples were collected from 15 commercial layer
farms throughout Tamil Nadu and parts of Karnataka in which Marek’s disease outbreak occurred
even after vaccination with monovalent and bivalent vaccines. Lymphocytes were separated from
counterpart of the blood samples positive for serotype 1 specific two copies of 132 bp repeats by PCR
and co‐cultivated with duck embryo fibroblasts (DEF). The co‐cultivated monolayers were observed
every day for five to seven days. After three blind passages, the existence of MDV in DEFs was verified
by PCR detection of 132 bp repeated sequence. Organ samples were processed by the standard
procedure for virus isolation and feather tips about 5 mm long were suspended in an SPGA/EDTA
buffer for extraction of cell‐free MDV. Five representative MDV serotype 1 strains were isolated from 5
of 15 farms by using DEFs culturing (33.33%). Three out of five MDVs which were free from ALV and
REV alone adapted to chicken embryo fibroblast (CEF) and produced typical cytopathic effect (CPE)
(MDV serotype 1 plaques) after 2‐4 passages. There were five out of five isolates recovered from
lymphocyte samples (recovery rate 100%), one isolate was recovered from organ (spleen) sample
(recovery rate 20%) and one isolate was recovered from feather follicle sample (recovery rate 20%).
Invariably all the three isolates produced typical MDV serotype 1 plaques between 2nd and 4th passage
level in CEF.
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were 98.5‐99.2, 98.4‐100 and 96.6‐99.5 per cent between MDVs isolated in this study and isolates of
Europe and USA for Meq, pp38 and vIL8 genes, respectively.
Key words: Homology analysis, nucleotide sequences, Marek’s disease virus
PHB-040/O

Assessment of bacteriological quality of commercial poultry feeds
M. Arthanari Eswaran, K. Sukumar, J. Johnson Rajeswar and A. Balasubramaniam
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

T

hirty eight commercial poultry feeds from local feed manufacturers in Namakkal, Tamil Nadu
were analyzed for isolation of pathogenic bacteria to ascertain the microbial safety of commercial
poultry feeds produced by companies. The culture media used were blood agar, nutrient agar Mac
Conkey agar, eosin methylene blue agar, brilliant green agar, and perfringens agar. The mean total
bacterial count was 5.9x104 CFU/g of feed at pH 7.80. The analysis showed that Staphylococcus aureus is
the most predominant bacterial organism with 7.1x103 CFU/g (26%) followed by Bacillus spp with
3.4x103 CFU/g (21.1%), Escherichia coli with 1.8x103 CFU/g (20.8%), Clostridium perfringens with 1.9x103
CFU/g (19.6%), Pseudomonas aeroginosa with 1.7x103 CFU/g (9.4%) and Salmonella typhimurium with 1.4
x102 CFU/g (4%) of feed. Salmonella and E. coli were found in 66.6% and 58.62% of the analyzed feed
samples, respectively. The most common genera of fungi detected in the tested feeds include
Aspergillus, Rhizopus and Mucor. It is, therefore, pertinent to carry out microbiological examination of
commercially prepared poultry feeds to ascertain their safety to livestock.
Key words: Poultry feed, pathogenic bacteria, fungi
PHB-041/P

Assessment of microbial load in different ready to cook processed chicken meat cut
off parts
M. Arthanari Eswaran, K. Sukumar, J. Johnson Rajeswar and A. Balasubramaniam
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

wenty seven meat cut off part samples were tested for the presence of total bacterial count,
Staphylococcus spp., E. coli and Salmonella spp. The cut off parts consists of hot wings, 9 Pcs cut, fillet,
zinger fillet and supreme fillet. The bacteriological media used were plate count agar, mannitol salt
agar, eosin methylene blue agar and brilliant green agar. Five grams of each cut off part were minced
aseptically and serially diluted to ten fold in peptone water. The plates were inoculated with the
serially diluted samples and incubated at at 37°C for 48 hours. The mean total bacterial count ranged
from 1.2x104 to 2.9x 104 CFU/g. The hot wings and zinger fillet samples were positive for presence of
Staphycoccus spp. with a mean total count of 3x101 CFU/g. E. coli could be isolated from 9 pieces cut and
zinger fillet samples at 2x101 CFU/g. None of the samples were positive for the presence of Salmonella
spp. Supreme fillet samples were negative for Staphylococcus spp., E. coli and Salmonella spp.
Key words: Chicken meat, cut off parts, microbial load
PHB-042/P

Lameness in layer breeder due to Staphylococcus aureus
K. Sukumar, M. Arthanari Eswaran, P. Suresh and A. Balasubramaniam
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

S

taphylococcus aureus is a ubiquitous organism in the breeder house environment and can be isolated
from the litter, dust and feathers. The bacterium is considered to be a normal resident of the
chicken, located on the skin and feathers and in the respiratory and intestinal tracts. The organism must
enter the circulatory system to cause disease, thus the probability of infection is increased by any injury
that provides the bacteria with a route of entry. Thirteen weeks old layer parent birds were brought to
the Department with a history of lameness followed by dehydration and daily six to eight bird
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mortality. The birds were treated with calcium tonic and other nutritional supplements but the
condition persist. On postmortem examination, all the dead birds were showed femoral head necrosis.
Swabs were taken from the heart blood and bone marrow and streaked in nutrient agar. Cultural
examination revealed pure cultures of Staphylococcus and the presence was confirmed by staining and
biochemical tests and confirmed as Staphylococcus aureus. The antibiotic sensitivity test was conducted
for the isolates and it revealed sensitivity to amoxycillin, gentamicin, chloramphinicol, enrofloxacin and
ciprofloxacin. The birds were treated with amoxicillin at the dose rate of 10 mg/kg body weight
through drinking water. The flock recovered completely after the treatment.
Key words: Lameness, layers, Staphylococcus aureus
PHB-043/P

Swollen hock in broiler breeder males
K. Sukumar, M. Arthanari Eswaran, B. Puvarajan and A. Balasubramaniam
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

A

case of swollen hock in 16 weeks old broiler breeder males was noticed. Aseptically the fluid from
the hock joint was aspirated for cultural examination. Direct examination of the smear made from
the fluid revealed gram positive cocci. Bacteriological examination showed pure culture of
Staphylococcus aureus and it was confirmed by biochemical tests. The antibiotic sensitivity test was
conducted for the isolates and it revealed sensitivity to gentamicin, amoxycillin, chloramphinicol,
enrofloxacin and ciprofloxacin. The birds were treated with gentamicin at the dose rate of 10 mg/kg
body weight through intramuscular injection. The retrospective analysis of the case revealed that the
male birds were undergone toe clipping and the problem was noticed only in male birds. The organism
must enter the circulatory system to cause disease, thus the probability of infection is result of a wound
caused by toe clipping. It has been postulated that injury made by toe clipping is the cause for this
problem.
Key words: Swollen hock, broiler breeder males, Staphylococcus aureus

Lameness in commercial layers due to Newcastle disease
K. Sukumar, B. Puvarajan, M. Arthanari Eswaran and P. Suresh
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

A

flock of 20000 growers of White Leghorn was showing lameness from 12 weeks onwards and
daily mortality of 20 to 30 birds were noticed and the problem continues. The birds were
supplemented with calcium and B‐complex vitamins. But, it did not show any improvement. Serum
samples were collected from the flock and subjected to haemagglutination inhibition test for Newcastle
disease. The test revealed 294.1 geometric mean titre with 103.9% coefficient of variation (CV). The high
HI tire with high CV indicated that the flock was infected with Newcastle disease. Lentogenic vaccine
LaSota was administered by intramuscular injection and the flocks recovered from lameness.
Key words: Lameness, layers, Newcastle disease
PHB-045/P

Incidence of Reo‐viral infection in desi flock
K. Sukumar, J. Johnson Rajeswar and B. Puvarajan
Department of Veterinary Microbiology, Veterinary College and Research Institute, Namakkal‐637 002

T

he incidence of reo‐viruses in commercial desi chickens with the runting/stunting syndrome,
tenosynovitis, and normal chickens was investigated. Four weeks old desi chicks were brought to
the Department with a history of ruffled feathers, retarded growth, dehydration and lameness followed
by dehydration and heavy mortality. Post‐mortem examination revealed emaciated carcass and faeces
occluded in the cloaca. Serum samples were collected from the ailing birds, parent birds and subjected
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to detection of antibodies to REO, Mycoplasma gallisepticum, Mycoplasma synoviae and infectious
bronchitis virus. The results show that negative for all the above said diseases whereas the parent birds
serum showed high antibody titre for REO. All the parent birds had not been vaccinated against any of
the disease tested. This clearly indicates that REO virus infection of the parent could be the reason for
the retarded growth and heavy mortality in young chicks.
Key words: Reo‐virus, desi birds, ELISA
PHB-046/P

Ethnoveterinary practices with medicinal plants in poultry farms of Tamil Nadu
P. Shamsudeen, A. Jagadeeswaran and B. Mohan
Ethnoveterinary Herbal Research Centre for Poultry, Namakkal‐637 002

A

Key words: Ethnoveterinary, medicinal plants, poultry
PHB-047/O

Prevalence and season wise disease analysis in poultry farms in Namakkal district
of Tamil Nadu
V. Senthilkumar, A. Mohamed Safiullah and B. Ganesh Kumar
Department of Animal Husbandry Economics, Veterinary College and Research Institute, Namakkal‐637 002

I

n this study observation of disease outbreak in layer farm in Namakkal district of Tamil Nadu during
the year 2011‐2012. The data pertaining with symptoms of affected birds and number of birds
affected with various diseases of thirty farms were recorded. The cumulative data of disease prevalence
had been calculated and season wise disease has been analyzed. Most of the disease prevalent in
Namakkal poultry belt was of bacterial in nature. Bacteria diseases contributed to nearly 46 per cent of
total disease incidences. The bacterial diseases recorded in this area were colibacillosis, chronic
respiratory disease (CRD), coryza. Then next commonly reported disease category was viral disease
comprising Ranikhet disease (RD), infectious bursal disease (IBD), Marek’s disease (MD). Viral disease
category contributed to about 24 per cent of total disease prevalence. Then the fungal and parasitic
category contributed to about 15.3 per cent. This category consisted mycotoxicosis and protozoal
(coccidiosis). Others category comprised the disease conditions like gout, heat stress, fatty liver hepatic
syndrome, etc. This category contributed to about 15 per cent. During winter season (January and
February), more of bacterial diseases (48 per cent) were recorded followed by viral diseases (22 per
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study was conducted with objective of documentation of ethnoveterinary practices with
medicinal plants in commercial layer farms as well as desi fowl farms in Namakkal and
surrounding districts of Tamil Nadu. Data were collected from commercial poultry farmers, desi fowl
farmers, poultry physicians and local traditional healers of this area. Data collection was done through
personal interviews, group discussion and key individual contact methods. The survey documented
use of twenty three medicinal plants/herbs to be used in poultry farms which included garlic, turmeric,
pepper, tulsi, ginger, neem products, onion, amla, lemon, areca nut, betel leaves, banana stem, aloe,
stone breaker (Phyllanthus), Bringraj (Eclipta alba), green chirayta, sweet flag etc. Garlic, turmeric and
neem products were found to be used for more than one ailment in poultry. Among veterinarians,
garlic juice spray was found to be highly used (52%), followed by feed supplementation of turmeric as
growth promoter (32%), betel leaves for treating gout (32%), turmeric supplementation for wing rot
and respiratory conditions (28%) and feed supplementation of garlic as growth promoter (24%).
Among desi fowl farmers, use of stone breaker leaves as general health promoter, sweet flag and
Purasanthalai for treating lice from broody hen, small onion supplementation to the ND affected birds
and use of ginger extract for respiratory distress were found to be practiced by many farmers. Green
chirayta as dewormer, dried neem fruits as general immnuo‐stimulant, amla as heat stress alleviator
and panchakavya were found to be supplemented to layer birds by a commercial layer farmer. A very
few desi fowl farmers uses touch‐me‐not plant during general unthriftness, pepper for respiratory
distress and erukkai leaves for preventing lice.
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cent) and fungal disease (18 per cent). In summer season (March to May), bacterial diseases were
recorded of high incidence (48 per cent) followed by other category (22 per cent) and viral disease (19
per cent). During south‐west monsoon season (June to September) bacterial (40 per cent) and viral (29
per cent) diseases were found to occur more frequently followed by fungal and parasitic (18 per cent)
diseases. During north‐east monsoon (October to December), bacterial diseases (46 per cent) and other
category diseases (22 per cent) were found to occur more frequently followed by viral (19 per cent) and
fungal (13 per cent). The reason for other category disease might be due to contamination of feed
materials due to monsoon followed by dry weather.
Key words: Disease, prevalence, poultry farms
PHB-048/P

Incidence of Ascaridia galli infection in desi birds
K. Shibi Thomas, T. Lurthu Reetha, M. Babu and G. Rajarajan
Veterinary University Training and Research Centre, Tiruchirapalli‐620 003

A

scaridia galli (roundworm) is most prevalent and pathogenic intestinal nematode in domestic fowl.
One dead male desi bird, 2 months old was brought to this Veterinary University Training and
Research Centre, Tiruchirapalli. The farmer maintained 250 desi birds in his farm. The history collected
from the farmer revealed unthriftiness, drooping of wings, bleaching of head and emaciation. All the
birds in the farm showed weight depression and reduced egg production. The birds were reared in
semi‐intensive system. Postmortem examination was carried out and gastro intestinal tract was open
end in longitudinal section and its contents were carefully washed into a petri dish. Nematodes were
collected with the help of curved needle and were preserved in 10% formalin for identification.
Intestinal contents were examined by sedimentation and flotation methods. The samples were kept for
sporulation at room temperature by using 2.5% potassium dichromate solution. The oocysts were
identified based on morphology and OPG (oocyst per gram of feces) by McMasters method. The farmer
was advised to treat the remaining flock of desi birds with piperazine @ 100 mg/bird.
Key words: Incidence, Ascaridia galli, infection, desi bird

Isolation of HPAI virus from soil samples by elution and concentration method
K.H. Huchhegowda, H.V. Murugkar, Manoj Kumar, C. Tosh, S. Nagarajan, K.H. Nagaraja and Ashok
Kumar
High Security Animal Disease Laboratory, Indian Veterinary Research Institute, Bhopal‐462021

T

he role of environmental reservoirs in avian influenza virus (AIV) transmission has been an
important area of epidemiological studies investigated during AIV‐associated outbreaks.
Contaminated mud may play role as reservoir and source of transmission for avian influenza A virus
as the virus could persist in the mud for several days. Lower concentration of virus in the mud and
soiled samples makes it difficult to establish the role of this medium in virus transmission. The aim of
this work was to know the effectiveness of elution and concentration method in isolating avian
influenza A virus from experimentally spiked mud samples. In the present study, we made serial ten‐
fold dilutions of H5N1 avian influenza virus and 100 μl of each dilution was spiked to 1 g of mud in
duplicates. The spiked samples were incubated at room temperature for 1 hour. Elution and
concentration method was employed for detection and isolation avian influenza A virus (10% beef
extract was the eluting agent and 16% PEG 6000 is concentrating agent) and after dissolving in 1x PBS
the sediment from each dilution was inoculated to three 9‐11 day‐old embryonated chicken eggs. We
were able to isolate avian influenza A virus in up to 1:1000 dilution by the elution and concentration
method (per cent infectivity was 100% in 1:10 and 1:100 dilution and 33.3% in 1:1000 dilution), whereas
in control group we were unable to isolate the virus even in the 1:10 dilution. Elution and concentration
method thus was found to be useful for detection and isolation H5N1 virus from environmental
specimens during outbreak epidemiological investigations of avian influenza.
Key words: HPAI virus, isolation, soil samples, elution
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PHB-050/O

Persistence of avian influenza virus in poultry feathers: Public health and
environmental safety concerns
K.H. Nagaraja, H.V. Murugkar, Ashok Kumar, Manoj Kumar, C. Tosh, S. Nagarajan, K.H.
Huchhegowda and S. Bhatia
High Security Animal Disease Laboratory, Indian Veterinary Research Institute, Bhopal‐462021

A

vian influenza virus belonging to H5N1 subtype has been acknowledged as a potential zoonotic
risk, particularly owing to its high fatality rate in the infected humans. Handling of poultry,
particularly during slaughter, defeathering and dressing of poultry has been known to be a major cause
of the infection spreading to human population. Since feathers are not consumed following the
dressing of the birds, their unsanitary disposal has a potential of spreading the avian influenza
infection both in poultry and humans. Survivability of H5N1 avian influenza virus in chicken and duck
feathers was studied by experimentally infecting the ducks and chickens using two different highly
pathogenic avian influenza (HPAI) virus isolates. Feather samples along with the feather follicles were
collected from the dead/sacrificed birds 3 days post infection. After confirming initial viral load, the
samples were stored at ‐20°C, 4°C, 10°C, 25°C and 37°C. Viral survivability in the samples stored at
these temperatures was studied at regular intervals by virus isolation in embryonated chicken eggs and
real time reverse transcriptase PCR. Persistence of the H5N1 avian influenza virus in duck and chicken
feathers at ‐20°C, 4°C and 10°C ranged from 3 to 4 months, 40 to 60 days and 3 to 4 weeks, respectively.
At 25°C, survivability of the virus ranged from 3 to 5 days, whereas at 37°C the viral persistence ranged
from 2‐4 days. Viral RNA could be demonstrated by real time PCR in all the samples much later than
those in which the virus could not be isolated. The persistence of HPAI AIV for a long duration,
particularly at lower temperatures (‐20°C, 4°C and 10°C) indicates a significant occupational risk for
slaughter house personnel and retail handlers. Similarly, persistence at 25°C and 37°C poses the risk of
environmental contamination of the virus through the potentially infected feathers in the environment,
particularly in tropical countries like India.
Key words: Avian influenza virus, poultry feathers, environmental safety

Detection and quantification of Campylobacter jejuni on chicken meat using q‐PCR
technique
A.S. Yadav and N.K. Pandey
Central Avian Research Institute, Izatnagar‐243 122

C

ampylobacter bacteria are major cause of food‐borne diarrhoeal illness with poultry is the important
carrier of this bacteria of human health importance. A study was carried out to detect and quantify
Campylobacter jejuni on chicken meat samples as well as in poultry environment samples (poultry feed
and drinking water) using q‐PCR technique. In this study, a total of 300 chicken meat samples collected
from selected poultry farms and local markets in and around Bareilly region were assessed for the
presence and quantification of level of Campylobacter in summer and winter months of the year. The
results indicated 28% (84) were found positive for Campylobacter jejuni. Quantitatively, the level of these
pathogens on the chicken meat surface was in the range of 1.4x102 to 1.0x106 cfu/cm2. The occurrence of
Campylobacter jejuni was higher in summer and rainy months with 40% samples were positive as
compared to winter months during which only 4% samples were found positive. Quantitatively, the
level of Campylobacter jejuni in chicken meat samples in summer and rainy season months (April to
September) ranged from 4.26x104 to 1.0x106 cfu/cm2 and the level in the winter months (December to
March) ranged from 1.4x102 to 1.8x104 cfu/cm2. Source‐wise, higher number of chicken meat samples
(36%) collected from local markets were found positive for Campylobacter jejuni as compared to
organized poultry processing plant where 12% samples were found positive. The load of C. jejuni on
the chicken meat samples was higher in samples collected from local markets than on the samples
collected from poultry farms. The results of this study indicated that level as well as occurrence of
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Campylobacter jejuni was higher in summer and rainy months than in winter months on chicken meat
samples with higher level in samples from local markets than from poultry farms and this needs
intervention strategies for decontamination from food safety point of view.
Key words: Campylobacter jejuni, detection, chicken meat, q‐PCR
PHB-052/O

Seasonal quantitative assessment of Campylobacter jejuni on chicken eggs and
poultry environment samples using q‐PCR
A.S. Yadav and N.K. Pandey
Central Avian Research Institute, Izatnagar‐243 122

C

ampylobacter is one of the important food‐borne pathogen of human health importance. The chicken
eggs may be contaminated from the faecal material from infected birds which forms an important
source of campylobacter contamination. Hence, a study was carried out to assess the level of
Campylobacter jejuni on chicken egg shell surface using q‐PCR technique with aim for creating data base
on detection as well as quantification of Campylobacter jejuni from different stages of the egg production
chain for assessment of dynamics of contamination and survival of this pathogen in different seasons of
the year. A total of 180 chicken egg samples were collected from selected poultry farms and local
markets in and around Bareilly region and were processed for the detection and quantification of C.
jejuni. Out of 180 samples, 23.3% were found positive and the level of C. jejuni was in the range of
1.1x103 to 1.0x105 cfu/egg. In summer months, out of 140 eggs screened, 25% were found positive with
level in the range of 1.7x 103 to 1.0x105 cfu/egg while out of 40 samples in winter months, 17.5% were
found positive and the level was in the range of 1.10x103 to 3.1x103 cfu/egg. Out of 30 samples each of
poultry feed and water samples screened, only 2 poultry feed samples were positive for C. jejuni while
all water samples were negative. The results of detection and quantification of Campylobacter indicated
a higher level as well as occurrence of Campylobacter in summer months and needs intervention
strategies for their decontamination from eggs.
Key words: Quantitative assessment, Campylobacter jejuni, eggs, poultry environment

Isolation of Salmonella typhimurium from broiler birds and their detection by
species specific primers by PCR
A.S. Yadav, V.K. Saxena, Gaurav Kishore Saxena and Ajay Kumar Rai
Central Avian Research Institute, Izatnagar‐243 122

S

almonella, a zoonotic bacteria that are a major cause of food‐borne illness throughout the world with
poultry meat and eggs are important source of this pathogen. The culture based method are time
consuming and are cumbersome and hence there is need to develop the fast detection method that can
replace the culture methods for specific detection of Salmonella serovar from poultry birds. This was
done by designing species specific primers targeting fimA and stm4497 genes of Salmonella and
detection by PCR technique. Conventionally, Salmonella was isolated from broiler birds in native
environment by collected samples of faeces from poultry farm located in and around Bareilly city. This
included pre‐enrichment in alkaline peptone water, selective enrichment followed by selective plating
on Hektoen enteric agar. The presumptive Salmonella colonies were examined biochemically and were
then serotyped. Out of 200 faecal swab samples from broiler birds, 10 (5%) were found to be positive
for Salmonella out of which 4 belonged to Salmonella typhimurium and one was rough strain and five
were untypable. Amplification of fimA and stm4497 genes of Salmonella typhimurium by PCR resulted
in detection of only Salmonella typhimurium while other Salmonella did not give the results with the
primers used indicating the specificity of the primers. Thus, based on the result of this study, it was
concluded that species specific primers can be used for rapid detection of Salmonella typhimurium.
Key words: Isolation, Salmonella typhimurium, broiler, PCR
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PHB-054/P

Gene expression analysis in Salmonella typhimurium isolated from broiler birds
under different temperatures
A.S. Yadav, V.K. Saxena and Gaurav Kishore Saxena
Central Avian Research Institute, Izatnagar‐243 122

S

almonella is an important pathogen from poultry origin having public health significance. The
exposure of stress in bacterial pathogens may lead to development of resistance against other
heterologous stresses including heat stress thus making such bacterial population to be much harder to
be killed by the antimicrobials during processing. Therefore, the purpose of this study was to study the
expression analysis of genes (htrA, rpoE, rpoS, uspA, and usp Bimparting heat resistance to Salmonella
typhimurium. The results revealed that gene expression analysis of heat stress related genes in
Salmonella typhimurium isolate revealed induction of genes (htrA, rpoE, rpoS, uspA and uspB) with heat
stress of 42°C temperature as compared to control (30°C). Exposure of lethal heat stress of 50°C induced
htrA and rpoE genes while expression of rpoS gene was lowered as compared to control (30°C) and uspA
and uspB genes showed lowered expression relative to rpoD gene (reference gene). Thus, it was
concluded that exposure of Salmonella typhimurium to heat stress lead to expression of genes which
impart protection at heat stress level making them much harder to normal destruction regimes for such
bacterial populations, however, the lower expression of rpoS gene at lethal heat stress of 50°C needs to
be further elucidated.
Key words: Gene expression, Salmonella typhimurium, broiler, PCR
PHB-055/P

Co‐infection of layers with low pathogenic avian influenza subtype H9N2 and
virulent Newcastle disease viruses under Indian field conditions
V. Gowthaman, S.D. Singh, K. Dhama, P. Srinivasan1, S. Saravanan1, D. Kannan2, K. Sukumar2, A.
Balasubramaniam2, A.B. Pandey3 and M.A. Ramakrishnan3
1
3

Poultry Disease Diagnosis and Surveillance Laboratory; 2Veterinary College and Research Institute Campus, Namakkal‐637 002;
Division of Virology, Indian Veterinary Research Institute, Mukteswar‐263138

N

ewcastle disease (ND) and avian influenza (AI) are highly infectious diseases of birds causing
huge morbidity and mortality. These viruses provoke various clinical symptoms and lesions
which often overlap with each other. Newcastle disease is endemic in India and frequently recorded in
poultry flocks. The low pathogenic avian influenza (LPAI) H9N2 virus was first detected in India
during March 2003 in Haryana and subsequently reported from six northern states. In the recent years,
increased incidence of respiratory disease complex (RDC) with the history of drop in egg production,
yolk peritonitis, and mortality up to 15% resembling those of ND complicated with E. coli and
mycoplasma are being reported in major layer belts of India. The epizootiology of both NDV and LPAI
infections has been poorly investigated. The present study was carried out in 37 commercial layers
farms from Tamil Nadu and Karnataka to verify the possible role of LPAI‐H9N2 subtype and NDV in
RDC. To identify the haemagglutinating virus, the tissues including trachea, lung, pancreas, spleen and
intestine were processed and inoculated into 9‐11 days‐old embryonated chicken eggs and incubated
for 5 days. The amnioallantoic fluid (AAF) was harvested and the HA was performed. The HA positive
AAF were further subjected to RT‐PCR and sequencing of F gene of NDV and M gene of influenza A
virus. Out of 37 farms, 23 were found positive for HA viruses, NDV was confirmed in 22 farms, AIV
was confirmed in 11 farms, and co‐infection of NDV and LPAI was detected in 10 farms. Sequence
analysis of HA and NA genes of AIV samples revealed that all were belong to H9N2 subtype. As
determined by F gene cleavage site, all NDV isolates were belong to virulent type. The amino acid
sequences of HA0 cleavage sites of influenza A viruses contained RSSR. F0 cleavage sites of NDV
isolates contained RRRKR/F. The co‐infection of AIV and NDV has been occasionally reported in
commercial broiler birds. However, no reports are available on LPAI/NDV co‐infection on layers. The
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present study confirms the co‐infection of H9N2 and virulent NDV in layers and indicates the
importance of molecular epidemiology of multiple etiological agents especially in RDC of poultry.
Key words: Co‐infections, LPAI‐NDV, Indian field conditions
PHB-056/O

Study on molecular and phylogenetic characters of HA gene of H9N2 with respect
to their co‐circulation with H5N1 avian influenza viruses isolated from West
Bengal in 2008
S. Majhi, S. Nagarajan, G. Venkatesh, P. Behera and C. Tosh
High Security Animal Disease Laboratory, Indian Veterinary Research Institute, Bhopal‐462021

A

Key words: Avian influenza virus, chicken, glycosylation, haemagglutination
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Biosensor: A tool for detection of pathogen in poultry meat
Abhishek S. Sengar, Waquar Ahmed, Pankaj Dhaka, Manesh Kumar, Santwana Upadhyay, Saraswati
Ojha and Neetu Pandit
Department of Livestock Product Technology, College of Veterinary Science and Animal Husbandry, DUVASU, Mathura

C

urrent detection methods for pathogen require the collection of samples followed by preparation
and analysis in the laboratory, both time and labour consuming steps. More importantly, because
of cost, only a limited number of samples can be taken and analyzed. Biosensor provides a rapid,
reliable and specific method for detection of pathogen in meat. It is an analytical device which converts
a biological response into an electrical signal or devices which are capable of providing either
qualitative or quantitative results. It determines the presence and concentration of a specific substance
in any test solution. So the problem of limited number of samples detection can reduce and more and
more number of samples can be detected. In poultry meat the main pathogen which encounters is
Salmonella so using this technique, as few as 5000 bacteria can be detected in 2 h with an electrode the
size of a pen (researchers at the University of Arkansas). Salmonella contamination can also occur after
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vian influenza is a highly infectious respiratory disease of birds caused by AIVs belonging to
family Orthomyxoviridae. India has been experiencing outbreaks of H9N2 virus since 2003 and
H5N1 virus since 2006. Mixed infection with H9N2 and H5N1 viruses leads to silent spread of the virus
through excreted feces. Samples collected from West Bengal during outbreak of H5N1 virus resulted in
isolation of H9N2 viruses also (A/Ck/WB/India/82565/2008 and A/Ck/WB/India/ 80998/2008). The
sequence analysis showed that these isolates shared a homology of 99.7% among themselves. They are
closest to the H9N2 virus isolated from a water coot of Haryana in 2005 with 99.3% homology and to
other Indian H9N2 isolates isolated during 2003‐2004 with % identity matrix ranging from 94.6 to
96.5%. The Indian isolates are closely related to isolates from Iran (94.4‐95.2%), Pakistan (93.5‐94.3%),
Narita (93.3%) and Saudi Arabia (92.9%) in terms of % identity matrix. Phylogenetic tree constructed
with 54 viruses from various parts of the world using MEGA 3.1 program indicated that these viruses
are reassortant with HA gene derived from G1 lineage viruses (Clade H9.4.1). The amino acid
alignment indicated that the HA cleavage site motif sequence was 335RSSR*GLF341. There are six PGS in
HA1 at positions 29, 105, 141, 145, 298, 305 and two in HA2 fragment of HA gene at positions 154 and
213. Both the isolates have glutamine residue at position 234 and glycine at position 236. The other
receptor binding sites present are H191 and A198. The absence of multiple basic amino acids at HA
cleavage site motif sequence (335RSSR*GLF341) similar to the other G1 lineage viruses suggest that they
are low pathogenic to poultry. These isolates does not possess RSNR*G HA cleavage site motif and an
additional PGS, as was with other previously isolated Indian isolates but had an additional PGS at
position 145, the significance of which need to be investigated through animal studies. The above study
indicates that H9N2 viruses in India are acquiring molecular markers known to be associated with
mammalian pathogenicity. They should be monitored through continuous surveillance to assess the
effect of their co‐circulation with H5N1 viruses.
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the meat has left the processing plant, from unwashed hands and cross‐contamination that may occur
while preparing foods. So now the scientists are trying to speed up the entire detection process‐
possibly to 1 h and make it possible to detect fewer bacteria, possibly 100 cells. They focus on microbial,
engineering and chemical methods to speed up the reaction time as well as try to reduce non‐specific
binding to the antibodies, which will increase the test’s accuracy. Biosensor lead to faster, more
sensitive and more comprehensive biological sensors in the poultry meat industry. A biosensor can also
find Salmonella on the spot, before the meat ever leaves the packing plant. This can save consumers
from buying contaminated meat and manufacturer from making costly recalls.
Key words: Biosensor, Salmonella, poultry
PHB-058/O

Agroterrorism: A reality or an impending threat
Barkha Sharma, Waquar Ahmed, Abhishek S. Sengar, Udit Jain, Basanti Bist
Department of Veterinary Public Health, College of Veterinary Science, DUVASU, Mathura
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Avian influenza: Analysis of risk and biosecurity
Waquar Ahmed, Barkha Sharma, Abhishek S. Sengar, Pankaj Dhaka, Udit Jain and B. Bist
Department of Veterinary Public Health, COVS, DUVASU, Mathura

A

vian influenza (AI) is a zoonotic pathogen of significant economic and public health concern. Its
subtype (HPAI) H5N1, since emerging in 1997, has been responsible for the deaths of millions of
birds globally and continues to persist at endemic levels in some countries. AI viruses may be
introduced into poultry from reservoirs such as aquatic wild birds but the mechanisms of their
subsequent spread are partially unclear. Transmission of the virus through movements of human
vectors (wild birds, rodents, insects), air and other fomites (delivery trucks, visitor’s clothes and farm
equipment) have all been hypothesized. The virus is also capable of crossing the species barriers into
human populations. Unsecured housing environment and location near water sources serve as a
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groterrorism or Agriterrorism, is malicious attempt to disrupt the agricultural industry of a
population through deliberate introduction of detrimental agents into agricultural and food
processing systems with an intent of causing harm. It is closely related to the concepts
of biological and entomological warfare except carried out by non‐state parties. The broad target areas
in an agroterrorism event are farm animals and livestock, plant crops and food processing, and
distribution and retailing systems. It can be a secondary option to disrupt the food supply of an already
disoriented society after a conventional terrorist campaign. The damage can be widespread before the
attack is realized and defensive measures taken. There are many agrobioterrorism agents (foot and
mouth disease (FMD), hog cholera, velogenic Newcastle disease, african swine fever, highly pathogenic
avian influenza, rinderpest etc.) readily available in nature and pose no risk to human health, so the
terrorist may feel some sense of security in handling and dispersing these pathogens. Agricultural
terrorism cripples an economy, the consequences starting as environmental damage‐diseased animals
and crops, proceeding to psychological damage and social disruption. The threat is heightened by poor
level of biosecurity on the majority of farms. Also the close proximity between humans and urban
wildlife provides a “bridge” for the delivery of infectious disease that easily could be exploited by
bioterrorists because of inadequate disease surveillance and monitoring of these wildlife. Mitigation is
one means of dealing with an actual or threatened agroterrorism event. Emphasis must be placed on
the availability of sensors and detection systems that can rapidly identify the agents so that defensive
measures can be taken promptly. Currently, few sensing systems provide this early‐warning capability.
Through an iterative process of risk assessment, risk control, and verification of implemented
deterrents, all pertinent agricultural interests, regulators, scientists, and public health officials can strive
to reduce the threat of agroterrorism as much as possible.
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congregation point for wild birds, waterfowl, and pests, increases the likelihood of disease
transmission. Biosecurity is the “implementation of practices creating barriers to reduce the risk of the
introduction and spread of disease agents”. The lack of biosecurity measures in most farms further
increases the risk of acquiring the disease. The emphasis should be on bioexclusion (keeping disease
agents out) and biocontainment (keeping disease agents in). Currently, biosecurity measures exist
mostly for large‐scale commercial production systems in “developed world”, few are appropriate for
small‐scale commercial systems or for scavenging or backyard poultry and almost none for
intermediaries and service providers, non‐domestic poultry, hunters, etc. Stress should be given on
farm location and design, restricted access to birds, isolation and quarantine of new birds, cleaning and
sanitation, personnel hygiene, hygienic disposal of poultry manure and dead birds, feed safety,
medication/vaccination of birds, flock profiling for high risk situations and record keeping. Bird
reflectors should be placed strategically to keep wild birds away from the farm area. Governments
should develop and maintain a database of large‐scale commercial producers together with the poultry
industry to establish effective system to ward off the disease risks.
Key words: Avian influenza, analysis, risk, bio‐security
PHB-060/P

Clinico‐pathological study of Indian peafowl‐origin Newcastle disease virus
isolates inoculated through intra‐cerebral route in day‐old chicks
P.A. Desingu, S.D. Singh, O.R. Vinodh Kumar1, R. Barathidasan, M. Asok Kumar and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
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Pathotype characterization of Indian peafowl‐origin Newcastle disease virus isolate
NDV/Peafowl/Haryana/IVRI‐037/12 by intra‐cerebral pathogenicity index (ICPI) in
day‐old chicks
P.A. Desingu, S.D. Singh, R. Barathidasan, M. Asok Kumar and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122

D

isease investigation was carried out to ascertain the cause of mortality in Indian peafowls in
Bhagwat Bhakti Ashram, Rampura village, Rewari (Haryana). It was reported that out of

Poultry Production: Feed, Food and Environment Safety

202

PHB Poultry Health and Bio-Security

hree Indian peafowl‐origins Newcastle disease virus isolates namely, NDV/Peafowl/Haryana/
IVRI‐037/12, NDV/Peafowl/UP/IVRI‐024/12 and NDV/Peafowl/Delhi/IVRI‐022/12 used in this
study. These three ND virus isolates were isolated from the suspected clinical materials collected from
clinically sick peafowl from Haryana, Delhi and northern Uttar Pradesh, respectively. ICPI was
performed in day‐old chicks as mentioned in OIE, (2012). The following clinical signs were noticed after
inoculation of peafowl‐origin NDV isolates in day‐old chicks intra‐cerebral route. All the three isolates
showed similar clinical signs, at different time intervals. After 24 hours of post inoculation depression,
head downing and sky watching were noticed. Followed by inco‐ordination in walking and unable to
bear weight were noticed. After 40 hours of post inoculation recumbence, anorexia and wing tremor
were noticed. Then chronologically wing paralysis, leg tremor, leg paralysis, open mouth breathing,
tremor in abdominal muscles and death of bird were noticed. Grossly, severe congestion in the
meningeal capillaries and hemorrhages in the cerebellum and brain stem areas of the skull was noticed.
Microscopically, non‐suppurative encephalitis, lymphoplasmocytic meningitis and mild endotheliosis
were noticed in brain. Mononuclear cells (lymphocytes and plasma cells) infiltration around small
capillaries was noticed in cerebellum and cerebrum. Necrosis and loss of purkinje cells and multifocal
gliosis in molecular layer of cerebellum was also noticed. Immunohistochemistry, glial cells,
degenerating neurons, capillary endothelium, lymphocytes around the capillaries and purkinje cells
showed positive signals for NDV.
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estimated 250 numbers of peafowls about 110 died within a span of 10‐12 days with neurological sign.
Clinical materials collected from clinically sick peafowls were subjected to RT‐PCR and confirmed as
Newcastle disease virus. ND virus isolates was isolated from the suspected clinical materials collected
from clinically sick peafowls by allantoic route of inoculation in 9‐11 day‐old embryonated chicken
eggs. ICPI was performed in day‐old chicks as mentioned in OIE, (2012). The birds were examined
every 24 hours for 8 days. At each observation, the birds were scored: 0 if normal, 1 if sick, and 2 if
dead (dead individuals were scored as 2 at each of the remaining daily observations after death). The
intracerebral pathogenicity index (ICPI) is the mean score per bird per observation over the 8‐days
period. 1st dpi, seven birds became sick, followed by 2nd dpi, four birds were died and other three birds
also became sick. 3rd dpi, only one bird was sick, remaining nine birds were died and 4th dpi, that bird
also died. Score was given to each bird for every 24 hours were recorded. Thus ICPI for isolate
NDV/Peafowl/Haryana/IVRI‐037/12 was calculated as 1.75 with this data. According to OIE, (2012),
ICPI in day‐old chicks of 0.7 or greater are considering as velogenic ND virus. The present study
confirmed that the ND virus isolated from peafowl was velogenic form of ND virus.
Key words: Characterization, Newcastle disease, pathogenicity index (ICPI)
PHB-062/P

Molecular phylogenetic analysis of Indian peafowl‐origin Newcastle disease virus
isolate NDV/Peafowl/Haryana/IVRI‐037/12
P.A. Desingu, S.D. Singh, O.R. Vinodh Kumar1, M. Palanivelu, M. Asok Kumar and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
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isease investigation was carried out to ascertain the cause of mortality in Indian peafowls in
Bhagwat Bhakti Ashram, Rampura village, Rewari (Haryana). It was reported that out of
estimated 250 numbers of peafowls about 110 died within a span of 10‐12 days with neurological sign.
Clinical materials collected from clinically sick peafowls were subjected to RT‐PCR and confirmed as
Newcastle disease virus. RT‐PCR was performed for F gene including F gene cleavage site. Then this
RT‐PCR product was sequenced with help of commercial sequencing house. After obtain the sequence,
the amino acid motif at F gene cleavage site was determined with help of bioinformatics tools. The
amino acid motif at F gene cleavage site was determined as 111GRRQKRF117. According to OIE, (2012),
this amino acid motif consider as velogenic ND virus. The outbreaks of ND involving huge number of
peafowls in the present study also due to genotype VII of class II virus which might be due to
circulation of this particular genotype of virus among different avian species. Molecular epidemiology
based on phylogenetic analysis revealed that NDV/Peafowl/Haryana/IVRI‐037/12 was closely related to
Indonesian and Pakistan isolates. Similarly, in Indonesia, isolate related to NDV/Peafowl/Haryana/
IVRI‐037/12 had been associated without break of ND in chickens which had spread to Central Java,
Bali and South Kalimantan in 2010. A similar type of isolate related to NDV/Peafowl/Haryana/IVRI‐
037/12 had been reported in pheasants and peafowls in Pakistan by Shabbir et al. (2012) and Munir et al.
(2012), respectively. Further analysis of NDV/Peafowl/Haryana/IVRI‐037/12 isolate indicated significant
divergence from previously reported NDV strains in domestic poultry in Pakistan and in India. Further
analysis of F gene sequence of three isolates confirmed that the isolates were closely related to chicken
isolate sequence already available in NCBI. So, all these peafowl origin virus isolates might have
originated from chicken.
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Histopathological manifestation of Indian peafowl‐origin Newcastle disease virus
isolates inoculated through intra‐ocular route in four weeks‐old chicks
P.A. Desingu, S.D. Singh, M. Palanivelu, M. Asok Kumar and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
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Clinico‐pathological study of Indian peafowl‐origin Newcastle disease virus
isolates inoculated through intra‐venous route in six weeks old chicks
P.A. Desingu, S.D. Singh, O.R. Vinodh Kumar1, M. Asok Kumar and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
1
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hree Indian peafowl‐origins Newcastle disease virus isolates namely, NDV/Peafowl/Haryana/
IVRI‐037/12, NDV/Peafowl/UP/IVRI‐024/12 and NDV/Peafowl/Delhi/IVRI‐022/12 were used in this
study. These three ND virus isolates were isolated from the suspected clinical materials collected from
clinically sick peafowl from Haryana, Delhi and northern Uttar Pradesh, respectively. IVPI was
performed in day‐old chicks as mentioned in OIE (2004). The following clinical signs were noticed after
inoculation of peafowl‐origin NDV isolates in six weeks old chicks Intra‐venous route. At 1st dpi, the
inoculated chicks showed depression and ruffled feather. In some birds unilateral leg paresis, leg and
wing tremor were noticed. At 2nd dpi, most of the birds became sick and paralyzed. Nasal secretion, in‐
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hree Indian peafowl‐origins Newcastle disease virus isolates namely, NDV/Peafowl/Haryana/
IVRI‐037/12, NDV/Peafowl/UP/IVRI‐024/12 and NDV/Peafowl/Delhi/IVRI‐022/12 were used in this
study. These three ND virus isolates were isolated from the suspected clinical materials collected from
clinically sick peafowl from Haryana, Delhi and northern Uttar Pradesh, respectively. Three groups of
ten 4‐week old SPF chickens were inoculated bilaterally in the conjunctival sac with 0.1 ml of 109.0EID50
virus inoculum. Phosphate‐buffered saline was used for the non‐infected control birds. Histopathology:
At 2nd dpi, congestion, multifocal areas of necrosis associated with pleomorphic inflammatory cells,
mainly heterophils and macrophages were seen in lower eye lid. At 3rd and 4th dpi, severe necrosis of
lymphocytes was noticed in lower conjunctiva. Lymphoid depletion and multifocal necrosis was
noticed in lymphoid organs (spleen, thymus and bursa). Non‐suppurative encephalitis,
lymphoplasmocytic meningitis and mild endothelial cell hyperplasia were noticed in brain.
Mononuclear cells (lymphocytes and plasma cells) infiltration around small capillaries was noticed in
cerebellum and cerebrum. Myocardial disruption and lymphocytic myocarditis were seen in heart.
Severe congestion, hemorrhage and infiltration of lymphocytes were seen in lungs. Mild tubulo‐
interstitial nephritis was observed in kidneys. Hemorrhages at the papilla of the proventriculus and
congestion in the proventriculus glands were noticed. Severe hemorrhages and necrosis of lymphoid
aggregations in intestinal tract, macrophage infiltration in the lamina propria of intestine was noticed.
At 5th and 6th dpi, moderate congestion and inflammation was noticed in the lower conjunctiva. Diffuse
necrosis and severe lymphocytolysis were noticed in lymphoid organs (spleen, thymus and bursa).
Endothelial hyperplasia noticed in spleen, severe necrosis of lymphocytes was noticed in bursa. Central
chromatolysis, multifocal gliosis and neuronal necrosis with satelitosis were noticed in cerebrum and
brain stem. Necrosis and loss of purkinje cells, and multifocal gliosis in molecular layer of cerebellum
were noticed. Moderate tubulo‐intertional nephritis was observed in kidneys. Severe hemorrhages in
the papillae of the proventriculus, and congestion in the proventricular glands were seen. Severe
hemorrhage and necrosis of lymphoid aggregation in intestinal tract, macrophage infiltration in the
lamina propria of intestine was noticed. At 7th dpi, lesions in nerves system were severe as compared to
5th and 6th dpi, but, intestinal lesions were lesser than at 5th and 6th dpi. At 14th dpi, no pathologically
significant changes were noticed (normal tissue).
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coordination in walking, unable to bear weight and greenish white diarrhoea with foam were noticed.
In some birds, unilateral leg paralysis, leg and wing tremor was noticed. At 3rd dpi, most of the birds
became sick or paralyzed severe diarrhoea, hock joint walking, recumbence; leg paralysis and muscular
tremor, open mouth breathing and thick mucus in mouth were noticed. Complete loss of feed intake
was recorded. Grossly, At 3rd dpi, mild lower eye lid congestion, watery greenish content in intestine,
slight multifocal pin point hemorrhage at the tip of the proventricular glands, slight perithymic
hemorrhages, small mottled spleen, congestion and hemorrhages in GALT and caecal tonsils, slight
edematous bursa, congested kidneys and meningeal capillary congestion were noticed. At 4th and 5th
dpi, similar lesions were noticed.
Key words: Clinico‐pathology, peafowl, Newcastle disease
PHB-065/P

A novel technique of Newcastle disease virus harvesting from allontoic fluid, swab
and tissues (Haemadsorption PCR technique)
P.A. Desingu, S.D. Singh, R. Barathidasan, M. Asok Kumar, K. Dhama and O.R. Vinodh Kumar1
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
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Pathotype characterization of Indian peafowl‐origin Newcastle disease virus isolate
NDV/Peafowl/Haryana/IVRI‐037/12 by intravenous pathogenicity index (IVPI) in
six weeks old chicks
P.A. Desingu, S.D. Singh, O.R. Vinodh Kumar1 and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
1
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isease investigation was carried out to ascertain the cause of mortality in Indian peafowls in
Bhagwat Bhakti Ashram, Rampura village, Rewari (Haryana). It was reported that out of
estimated 250 numbers of peafowls about 110 died within a span of 10‐12 days with neurological sign.
Clinical materials collected from clinically sick peafowls were subjected to RT‐PCR and confirmed as
Newcastle disease virus. ND virus isolates was isolated from the suspected clinical materials collected
from clinically sick peafowls by allantoic route of inoculation in 9‐11 day‐old embryonated chicken
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he Newcastle disease virus has the property of haemagglutination and inhibition. This property of
haemagglutination is taken advantage in harvesting NDV from allontoic, cloacal, oral swabs and
infected tissues (lungs, trachea, intestine and brain etc.). The Newcastle disease virus propagated
alantoic fluid obtained from embryonated chicken egg or supernatant of the tissue triturate or cloaca,
tracheal swabs from infected bird were added with 50 μl of 100% chicken RBC (washed in PBS 3 times).
This mixer was incubated in shaker incubator at 37°C for 20 min at 145 rpm (virus attached to RBC) and
then it was centrifuged at 1500 rpm for 5 min (RBC get pelleted). Most of the supernatant was
discarded, but, around 300 μl of fluid was left in tube along with the RBC pellet. RBC pellet and fluid
portion was mixed thoroughly and used for extraction of RNA. 850 μl trizol was added to the mixture
obtained from step 3 and homogenate was prepared. Then this homogenate was used for standard
RNA extraction, cDNA synthesis and PCR (NDV F gene 356 bp) as per standard procedure. To find out
the sensitivity of the haemadsorption PCR with conventional PCR the serial dilution of the allontoic,
cloacal, oral swabs and infected tissues were done. The haemadsorbant PCR was found sensitive up to
10‐7 and 10‐6 dilution in allantoic fluid and fecal samples, respectively, while conventional PCR was
found sensitive up to 10‐2 and 10‐1 dilution in allantoic fluid and fecal samples, respectively. Thus
haemadsorbant PCR was found to be more sensitive test in tissue triturate, cloacal swabs and oral
swabs.
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eggs. IVPI was performed in day‐old chicks as mentioned in OIE (2004). Birds were examined at 24‐
hour intervals for 10 days and scored at each observation: 0 if normal, 1 if sick, 2 if paralysed or
showing other nervous signs, and 3 if dead (dead individuals were scored as 3 at each of the remaining
daily observations after death). The intravenous pathogenicity index (IVPI) is the mean score per bird
per observation over the 10‐days period. At 1st dpi, one bird became sick, one bird was paralyzed and
other eight birds were normal. At 2nd dpi, one bird was died, eight were paralyzed and one bird was
sick. At 3rd dpi, seven birds were died, two were paralyzed and one was sick. At 4th dpi, except two
paralyzed birds others were died. At 5th dpi, remaining two birds also died. Score was given to each
bird for every 24 hours and recorded. According to these data the IVPI was calculated as 2.57.
According to OIE (2004), IVPI near to three consider as velogenic. The present study confirmed that the
ND virus isolated from peafowl was velogenic form of ND virus
Key words: Pathotype characterization, Newcastle disease, peafowl
PHB-067/O

Pathotype characterization of Indian peafowl‐origin Newcastle disease virus isolate
NDV/Peafowl/Haryana/IVRI‐037/12 by mean death time (MDT) in embryonated
chicken eggs
P.A. Desingu, S.D. Singh, R. Barathidasan, M. Asok Kumar, M. Palanivelu and K. Dhama
Avian Diseases Section, Indian Veterinary Research Institute, Izatnagar‐243 122
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isease investigation was carried out to ascertain the cause of mortality in Indian peafowls in
Bhagwat Bhakti Ashram, Rampura village, Rewari (Haryana). It was reported that out of
estimated 250 numbers of peafowls about 110 died within a span of 10‐12 days with neurological sign.
Clinical materials collected from clinically sick peafowls were subjected to RT‐PCR and confirmed as
Newcastle disease virus. ND virus isolates was isolated from the suspected clinical materials collected
from clinically sick peafowls by allantoic route of inoculation in 9‐11 day‐old embryonated chicken
eggs. MDT in eggs was performed as mentioned in OIE (2004). The minimum lethal dose is the highest
virus dilution that causes all the embryos inoculated with that dilution to die. The mean death time
(MDT) is the mean time in hours for the minimum lethal dose to kill all the inoculated embryos. The
minimum lethal dose for NDV/Peafowl/Haryana/IVRI‐037/12 isolate was found to be 10‐7 dilution
(highest virus dilution that killed all the inoculated embryos). In this dilution, the mean time in hours
to kill all the inoculated embryos were calculated as MDT this isolates. Every 12 hours of embryo death
in first inoculation and after 8 hours were recorded. According to these data the MDT was calculated as
47 hours. The MDT were used to classify ND virus strains into the following groups: velogenic (taking
under 60 hours to kill); mesogenic (taking between 60 and 90 hours to kill); and lentogenic (taking more
than 90 hours to kill). The present study confirmed that the ND virus isolated from peafowl was
Velogenic form of ND virus.
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PEM-001/P

Constraints in desi fowl marketing in Erode district, Tamil Nadu
A. Kirubakaran, N. Kavithaa and R. Yasothai
Veterinary University Training and Research Centre, Erode

E

Key words: Desi fowl, marketing, constraint, Tamil Nadu
PEM-002/P

Constraints during transportation of commercial broilers
A. Kirubakaran
Veterinary University Training and Research Centre, Erode

C

onsumers prefer good quality chicken meat, free from blood tinged markings, bruising, skin
laceration, hip dislocation and bone fracture. Normally, broilers are reared in integrated method.
So, all the birds are assembled together for transport to the consumer point. Birds are captured during
cooler parts of the days, especially late evening. Birds are kept in iron cages for transportation. In the
study, ten transporters are selected and collect the information about the mortality and injury pattern of
broilers. During night time, transportation observed minimum mortality than day time. During day
time, transportation observed significant weight loss due to stress caused by increased temperature.
Increased temperature cause severe dehydration and also leads to mortality. Bones get fracture due to
excess leg movement and wing flapping. Day time stress, excess stocking density cause excess wing
flap, lacerated skin and blood tinged parts in muscle portion.
Key words: Desi fowl, transportation, mortality, injury pattern
PEM-003/P

Economy of rearing indigenous, Vanaraja, Dahlem Red and PB2 x indigenous birds
under intensive system of management
N. Kalita, I.U. Sheikh, N. Pathak and M. Ahmed
AICRP on Poultry Breeding, Assam Agricultural University, Khanapara, Guwahati‐781 022

A

study has been conducted on a total of 600 numbers of female birds (150 from each breed/
variety) of indigenous, Vanaraja, Dahlem Red and PB2 x indigenous birds being maintained
under AICRP on Poultry Breeding Project, Assam Agricultural University, Khanapara, Guwahati for a
period of 72 weeks in intensive system of management. All the four groups were fed uniform diet of
chick ration (0‐8) weeks, grower ration (9‐20) weeks and layer ration (above 20 weeks) containing CP
(%) and ME (kcal/kg) 20.56 and 2608; 19.12 and 2347, and 16.62 and 2426, respectively throughout the
rearing period. The cost of production per bird from day‐old to 72 weeks was found to be higher in
Vanaraja (Rs. 1072.20) followed by PB2 x Indigenous (Rs. 876.87), Dahlem Red (Rs. 855.78) and
indigenous (Rs. 811.40). Net profit per bird was calculated to be highest in Vanaraja birds (Rs. 235.55)
followed by Dahlem Red (Rs. 197.97) and lowest in PB2x indigenous (Rs. 66.88) whereas for indigenous
Poultry Production: Feed, Food and Environment Safety
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rode district, Tamil Nadu is known for all agricultural and animal husbandry activities. Desi fowl
are maintained in both organized and backyard system in this district. Same time, people live in
this district have desire to consume desi fowl meat. But, they are noted physical appearance of the bird
during purchase. Desi fowl marketing faced some problems. In this study, ten consumers were
interviewed in this regard to find constraints in desi fowl marketing. The following constraints are
identified: 1. Consumers prefer the birds with full beak. 2. Consumers reject the debeaked birds. 3.
Debeaking are practiced normally in high populated farm. So, they believe, these birds are reared in
organized commercial farm. 4. Consumers prefer birds, those reared in free range condition. 5.
Consumers prefer tough meat. 6. Consumers didn’t accept high masculine desi fowl. 6. Consumers
believe, high masculine desi fowl have absence of tough meat effect. 7. Consumers accept the meat,
when, slaughter is performed in front of them. 7. Consumers didn’t accept remaining meat portion of
already sold birds.
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birds there is a loss of Rs. 15.65. From the present study, it can be concluded that Vanaraja, Dahlem Red
and PB2 x indigenous birds can be reared economically under intensive system of management.
Key words: Economy, rearing, indigenous, Vanaraja, Dahlem Red, PB2 x indigenous bird, system
PEM-004/P

Indigenous technical practices prevalent among poultry farmers in Himachal
Pradesh
Rakesh Thakur, Anand Singh, P.K. Sharma, Gulshan Kumar, C.L. Chauhan, Varun Sankhyan and P.K.
Dogra
1

COVAS, CSK HPKV, Palampur‐176 062

W

ith per capita availability of 16 eggs and 58 g poultry meat Himachal Pradesh is considered a
laggard state in poultry production. But among the existing poultry producers a number of
indigenous technical practices are prevalent. Some of the common practices include: 1) Feeding of
roasted siul (Amaranthus cruentus) grains to day‐old chicks, as it is believed that roasted siul is easily
digested by chicks and is also helpful in checking early chick mortality. 2) Garlic (Allium sativum) is fed
to growing chicks and is believed to protect the birds from respiratory infections. 3) In case of
prolonged mortality in adult chicken flock, farmers in rural areas sometimes remove the
uropygeal/preen gland with a sharp blade followed by dressing with a mixture of oil and turmeric
powder. Farmers believe that the mortality is due to inflammation of this gland (known as Kanda in
local parlance) and its removal helps to control mortality. 4) For rapid growth and weight gain some
broiler farmers prepare an extract from kachnaar tree bark (Bauhinia variegata) and mugga spice (Piper
longum), and offer it in drinking water. It is believed that, it keeps the alimentary tract of bird healthy
and prevents fat accumulation in liver. 5) In summer, some broiler farmers add powder of aonla
(Emblica officinalis) in poultry feed to protect the birds from heat stress. 6) To cut the cost of calcium
supplementation some farmers are using Chunna/lime commonly used in Paan shops and providing it in
water as a source of calcium in place of costly commercial calcium preparations available in the market.
7) In deep litter housing to check the microbial and parasitic load in litter and consequently infection by
oro‐fecal route, some farmers are adding dried powdered leaves of darek (Melia azedarach) and banna
(Vitex negundo) in litter, which have known antimicrobial action. These practices need scientific
validation and documentation.
Key words: Indigenous technical practice, prevalent, poultry farmer, Himachal Pradesh
PEM-005/O

Economic analysis of poultry production systems in Palamu division of Jharkhand
L.S. Gangwar and Garima Sinha1
Indian Institute of Sugarcane Research, Lucknow‐226 002
1

LES&IT, Division, Indian Veterinary Research Institute, Izatnagar‐243 122

T

he present study has analyzed the economics of prevailing poultry production systems, resource
use efficiency on chicken broiler farms and techno‐economic/institutional constraints perceived by
poultry farmers. The analysis is based on the data collected from 60 backyard poultry farmers and 60
commercial broiler farms selected from three districts of Palamu division for production year 2012‐13.
It has been observed that the poultry was reared in backyard as well as intensive broilers farms in the
study area. The average number of birds reared in backyard poultry was 9. The mortality was 26 per
cent in younger chicks especially during day‐old chicks (DOCs) up to 4 weeks age. These poultry birds
attain the sexual maturity in 7‐8 months. Tribal farmers reared desi birds in backyard poultry system.
The layers lay 30‐40 eggs per year. Farmers keep most of the fertile eggs for natural brooding and got
hatchability 50‐59%. A small unit of 9‐10 birds in backyard poultry gives net income of Rs. 3750 per
year. The average profit per bird was worked out to Rs. 186 with BC ratio 2.84. The poultry diseases
and losses due to predators were the major constraint in backyard poultry rearing. The chicken broilers
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PEM-006/O

Factors affecting demand and supply of poultry meat in Kumaon hills‐ An
empirical analysis
L.S. Gangwar1, Raj Narayan and Sandeep Saran
Central Avian Research Institute, Izatnagar‐243 122
1

Indian Institute of Sugarcane Research, Lucknow‐226 002

T

he present study has analyzed the factors affecting the demand and supply of chicken meat in
Kumaon region of Uttarakhand. The analysis is based on the primary data collected from 37
commercial broiler farms selected from three hill districts of Kumaon region during 2011‐12 and 2012‐
13. It has been observed that the broiler’s production cost was the key variable affects chicken broilers
supply. Its coefficient was negative and significant (P<0.01), indicates that the broiler supply has
negative correlation with production. The other factors affecting the supply functions were high
broilers price, DOC prices and feed expenditure. The qualitative variable such as education had
positive role in supply of broilers. The winter season effect on the supply of broilers was negative and
significant (P<0.05). It indicated that the broilers production decrease due to extreme cold condition and
adversely affects the supply. The adjusted R2 0.99 shows that the identified variables explain 99%
variation in meat supply, keeping all other factors constant. F‐value was highly significant indicate that
the model was good fit. Consumer’s income, monthly expenditure on poultry products was the key
variables affecting demand for broilers meat. The coefficient of expenditure on poultry products was
significant (P<0.01) reveal that one rupee increase in poultry products expenditure lead to high increase
in broilers demand. It revalidates that the chicken meat is not giffin goods. The family size shows
negative relationship with demand. Demand may decline as the more family person may be
vegetarian. Education has key role to create awareness amongst the consumers about the consumption
of quality animal protein for better health. The coefficient of education had positive sign with the
demand of chicken broilers. The prices of other meat products such as fish and mutton had negative
significant effect on demand of chicken meat. There may be higher chicken meat demand during peak
tourist summer season. The broilers demand decrease in extreme cold condition due to poor supply
and lack of purchasing capacity of local consumers. Adjusted R2 0.88 reveals that the identified
variables explained 88% variation of dependent variable and model was good fit.
Key words: Demand, supply, poultry meat, Kumaon hill
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could be reared successfully by farmers in the remote tribal villages in Jharkhand. The feed and DOCs
cost has a lion’s share (80%), followed by deep litter material cost in the total cost. The broilers farm
capacity ranges from 200‐2500 per batch and they reared 6‐8 batches per year. The average mortality
was 7.6%, broilers marketable age 4‐5 weeks and FCR was 1.92. The total rearing cost per broiler was
Rs. 123 and net profit was Rs. 8.4 with BC ratio 1.07. The study also reveals that the production
resources; feed, chick, labour and medicine were sub optimal/under utilized and significant. The high
input cost and incidences of diseases such as RD, coccidiosis and CRD was major constraints in broiler
farming. The study has concluded that the poultry production could address issues of sustainability,
women empowerment and livelihood security effectively in the study area. The state government
should link poultry with rural development schemes; offer subsidy on feed and other inputs as
incentives to the BPL families for adoption of backyard poultry farming which would lead to removal
of poverty, hunger, livelihood and nutritional security in the study region.
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PEM-007/O

Disease incidence and marketing of Kuroiler chicken in Sundarbans region
Rakesh Roy and A. Goswami
Department of Veterinary and Animal Husbandry Extension Education, WBUAFS, 37 & 68 K.B. Sarani, Belgachia, Kolkata

K

Key words: Disease incidence, marketing, kuroiler chicken, Sundarbans
PEM-008/O

Entrepreneurial behaviour of farm women about poultry production technology
Aishwarya Dudi and M.L. Meena
CAZRI, Krishi Vigyan Kendra, Pali‐Marwar‐306 401

T

he present study was conducted on 240 broiler farm women selected randomly from all the four
districts of Jodhpur division namely Pali, Jalore, Barmer and Jodhpur of Rajasthan state. An ex‐
post‐facto research design was adopted. The data was collected using pre‐tested interview schedule
through personal interview technique. The findings revealed that majority of the respondents (54.58%)
possessed low level of entrepreneurship. This was followed by (28.75%) respondents having medium
level of entrepreneurship. However, the respondents who fell in the category of high level of
entrepreneurship were only (10.67%) which is quite discouraging. A further perusal of data reveals that
respondents had excellent degrees of regularity and dedication (EBI 90.00%) in their enterprises
followed by market orientation (EBI 81.88), technical background (EBI 77.72%), time management (EBI
76.88%) and coordinating ability (EBI 73.34). Achievement motivation with EBI 67.92% had been a fair
component constituting the entrepreneurial behaviour of poultry farmers with successor components
as planning orientation (EBI 56.67) and risk taking ability (EBI 55.84). Besides, the components with low
EBI were cosmopoliteness (EBI 35.63), initiative taking (EBI 26.25). However, the respondents had very
lowest levels of goal setting ability (EBI 17.92), competitiveness (EBI 16.25), future orientation (EBI
14.80), challenge acceptance (EBI 12.50), tolerance to uncertainty/failure (EBI 10.42) and managerial
ability (EBI 9.17). To find out significance of difference in entrepreneurial behaviours of both the
categories of respondents, Z‐test was applied. The calculated Z‐value came to be 4.61 which are
significant at 5 per cent level. Thus, it is concluded that there was a significant difference in peripheral
and distant poultry farm women with respect to their entrepreneurial behaviours. It may be due to the
fact that peripheral farm women were more exposed to the management conditions of their nearby
poultry demonstration centres than the distant.
Key words: Entrepreneurial, farm women and poultry production technology
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uroiler chicken a multi‐coloured bird, like the country hen are gaining preferences as backyard
poultry farming over native or non‐descript variety in rural India due to its higher productivity in
egg and meat. The present study was purposively carried out in Sundarbans region with the objectives
to find out the disease incidence and marketing of the kuroiler chicken. Data were collected through
interview method with structured schedule applied on 125 kuroiler farmers. The study reveals that
majority (43.2%) of the respondents had observed low mortality rate in kuroiler chicken followed by
medium (33.6%) and high (23.2%) mortality rate. Major diseases detected by the respondents in
kuroiler chicken were Ranikhet (51.2%) followed by coccidiosis (29.6%), gumboro (23.2%) and fowl pox
(20.8%) though majority (67.2%) of the respondents had adopted deworming while 48.8 per cent had
adopted vaccination mainly against Ranikhet and Gumboro. The study also shows that majority
(55.2%) of the respondents had bought kuroiler chicks from middlemen followed by directly from
dealer (43.2%) and local vendor (16.2%). Majority (57.6%) of the respondents sold their birds at an age
of 3 months and above followed by within 1 month (27.2%) and between 1‐2 months (15.2%). Majority
(50.4%) of the respondents sold their birds at the weight of more than 2 kg followed by within 1 kg
(27.2%) and between 1‐2 kg (22.4%). The respondents also reported that high price (62.4%) of broiler
and quick weight gain (37.6%) than the native bird were the major reasons which influenced them to
rear kuroiler chicken.
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PEM-009/O

Predictions for commercial poultry production
Ankit Kumar, Yogesh Kumar, Pankaj Deori, S.S.D. Sacchan and Abhinav Verma
College of Veterinary and Animal Sciences, GBPUAT, Pantnagar‐263 145

P

Key words: Poultry meat, genetic selection, diet formulation, feeding programme
PEM-010/P

Interventions in marketing and processing for promoting poultry production in
India
R.K. Sharma, Shive Kumar and Anil Kumar
College of Veterinary and Animal Sciences, G.B. Pant University of Agriculture and Technology, Pantnagar‐263 145

P

oultry industry has been greatly benefited by the developments in science and technology
worldwide with huge investments in research, education and technology transfers. As a result of
this, many developing nations including India have made spectacular achievements in the area of
poultry production during last four decades but this has not improved the availability of poultry
products and purchasing power of rural masses in the countryside. The availability of eggs and poultry
meat is still very low i.e., 52 eggs and 1.7 kg meat per year against the recommended level of 180 eggs
and 11 kg meat. Many studies have revealed that it was the middlemen who pocketed the maximum
benefits while poultry producers and consumers have bore the maximum brunt of price rise of inputs
during last decade. It was found that the difference between wholesale and retail prices of broilers
ranged from 63‐87% with an average of 72%. At present, only 4‐5% of poultry products are sold as
dressed and rest as live. Indian poultry industry needs to open new markets and create demands and
increase profitability with new and diverse product range through public‐private partnership.
Innovations and interventions in the area of marketing and processing may act as growth engine for
further promotion of poultry production in India. Organized development of poultry marketing and
processing industry is essentially needed to provide easy access of quality products to a large variety of
burgeoning consumers and for creating higher demand with better marketing, which in turn will
support and act as growth engine for poultry production that will eventually ensure food security and
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oultry meat has been predicted to become the overall meat of choice round the world, and has been
the fastest growing sector of Indian animal production. The consumption of poultry meat is
growing at a compound annual rate of more than eleven per cent for the last three decades. Poultry
products are universally popular, because they are not subject to cultural or religious constraints and
the meat itself is perceived as wholesome, healthy and nutritious, being relatively low in fat and with
more desirable unsaturated fatty acid content. Broilers and layers in general are remarkably healthy
with low levels of mortality. The current success is due to genetic selection, availability of efficacious
vaccines and antibiotics, and a growing awareness of the importance of biosecurity and general farm
hygiene. An emerging area of concern in poultry nutrition is the accumulation of zinc and copper in
soil, and this may attract legislation regarding manure composition. Likewise, there is emphasis on
quantitating ammonia release from many industries including agriculture. On the other hand, diet
formulation, feeding programmes, and production goals are continually changing, and these factors
affect the work of poultry nutritionists. The future role would be governed by the need to
accommodate ever‐increasing genetic potential, the demand for simple diets devoid of most
pharmaceutical products, and the effect of poultry products on human health. Traceability of meat and
eggs is inevitable either through legislation or through marketing strategies. Such traceability will
require accountability of the composition of poultry feeds. At the best, quality control programmes at
feed mills provide information that is incorporated in a historical database. The feed industry would be
compelled to develop real time feed analysis. Poultry production is increasing all over the world
mainly because of economical price, health consciousness, processing into variety of products, and
successful scientific adaption of the enterprise.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

provide livelihoods to millions. Ensuring remunerative prices through a regulatory mechanism for
poultry farmers will act as driving force for promotion of poultry.
Key words: Intervention, marketing, processing, promoting, poultry production, India
PEM-011/O

Economic analysis of marketing channels for egg and broiler in Tamil Nadu
V. Senthilkumar, A.M. Safiullah and B. Ganesh Kumar
Department of Animal Husbandry Economics, Veterinary College and Research Institute, Namakkal‐637 002

he study was carried out in Namakkal district of Tamil Nadu. About thirty traders each for egg and
broiler were enquired by personal interview method. The particulars viz. where to buy and whom
to sell the products, procurement and sale price for both egg and broiler marketing were collected.
From this study identified the marketing channels, cost and margin and efficiency of egg and broiler
marketing. The identified marketing channel prevailing in this area for eggs was six channels. Four
channels were operating to meet out the local demand and another one channel was for meeting out
the demand of adjacent state Kerala. The sixth channel was meant for exporting the eggs to
neighbouring countries. If eggs were sold to the local wholesale egg dealer, the farmer would get
NECC price minus 20 paise per egg. If farmer took eggs to Kerala, the farmer had to incur expenditure
of 5 paise per egg on transport and incur breakage loss of about 1 paise per egg. Some farmers were
supplying eggs to local exporter for sending eggs through Cochin sea port to gulf. None of farmers had
any direct contact with gulf egg purchaser. Broiler bird trading is very volatile where prices are
determined based on demand‐supply in a given market for the day. The broiler prices fluctuate widely
and even short surpluses result in a very wide fluctuation in market prices. In case of broiler marketing,
only two channels were operating. One was operating to meet out the local demand and another was
for meeting out the demand of adjacent state Kerala. In case of spring and country chicken, there were
three channels operating. Retailer sells nearly 170 to 250 kg of meat daily invariably in all the channels.
Middleman in third channel handled nearly 1700 to 2000 kg of live birds daily.
Key words: Economic analysis, marketing channel, egg, broiler, Tamil Nadu
PEM-012/P

Factors of price fixation of broiler at producer level in Sonitpur and Lakhimpur
districts of Assam
Rupjyoti Hazarika, K.P. Kalita, K.K. Saharia, J.D. Mahanta and N. Saikia
College of Veterinary Science, Assam Agricultural University, Guwahati‐22

A

study was carried out on various factors involved in price fixation of broiler at producer level and
it was carried out in two districts of Assam namely Sonitpur and Lakhimpur. For these purposes,
50 broiler farmers from each district totaling 100 numbers were selected. A pretested interview
schedule was developed to collect the data. The study reveal that most affected factor involved in price
fixation was market demand and supply in Sonitpur (56 per cent) and Lakhimpur (54 per cent).
Key words: Price fixation, broiler, producer level, Assam
PEM-013/P

Transit loss of broiler birds in Lakhimpur and Sonitpur districts of Assam
Rupjyoti Hazarika, K.P. Kalita, K.K. Saharia, J.D. Mahanta and N. Saikia
College of Veterinary Science, Assam Agricultural University, Guwahati‐22

A

study was carried out in two districts of Assam namely Lakhimpur and Sonitpur on transit loss of
chicks and ready broiler birds. A pre‐tested interview schedule was developed to collect the data
of 50 broiler farmers from Lakhimpur and 50 from Sonitpur district. From this study, it was found that
the average transit losses of chick were 3.08 per cent in Lakhimpur and 4.08 per cent in Sonitpur
district. The average transit losses of ready birds were 6.22 per cent in Lakhimpur and 7.48 per cent in
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Sonitpur district. The cost involved in both chicks and ready birds were also studied and it was found
that in Lakhimpur district Rs. 381.8 and Rs. 4,679.92 were washed out due to transit loss of chicks and
ready birds, respectively. Whereas in Sonitpur district cost involved in transit loss were Rs. 867 in
chicks and Rs. 5,584 in ready birds.
Key words: Transit loss, broiler, Assam
PEM-014/O

Cost and return structure in broiler farming
L.C. Verma and O.P. Singh

T

he effect of farm size, educational level and occupational status of the entrepreneurs on the
economics of broiler production for 56 days life of birds, in district Azamgarh area of Uttar Pradesh
was studied. The total cost per bird was Rs. 124.03 and the fixed and variable costs contributed 30.24
and 69.75 per cent, respectively. Expenses on the land rent, depreciation of buildings, equipments and
purchase of day‐old chicks contributed 3.56, 0.93, 0.39 and 24.40 per cent, respectively of the production
cost. The average per bird gross return was Rs. 148.833. Income from the sale of full weight broilers,
manure and empty gunny bags contributed 98.18, 0.83 and 0.98 per cent, respectively of the total
returns. The level of general education of entrepreneurs had no significant effect on the cost and return
structure of the enterprises. Occupational status of farmers had also no significant effect on the cost and
return structure of the broiler industries. Size of operation had significant effect on the cost of day‐old
chick, land, interest, total fixed cost, feed, medicines and vaccines, labour, miscellaneous, total variable
and total cost as well as per bird returns from the sale of manure, net returns and returns over variable
cost. The size of operation had no significant effect on the per bird purchase, cost of buildings,
equipments, interest cost of working capital, and the returns from the sale of broiler, empty gunny
bags, gross returns. The area has benefited from the livestock extension services of Krishi Vigyan
Kendra, Azamgarh, adjoining NDUAT, Kumarganj, Faizabad University. Therefore, it was considered
desirable to study the cost and return structure of broiler units in this area. The paper presents the
effect of farm size, educational level and occupational status of the entrepreneurs on the economics of
broiler production in this area.
Key words: Cost, return structure, broiler farming
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Session – 9 (PSEE)
Poultry Science Education and Extension:
Gaps and Remedial Measures
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PSEE-001/O

Backyard poultry farming problem and solution in Thalawadi hill area of Erode
district, Tami Nadu
A. Kirubakaran
Veterinary University Training and Research Centre, Erode

B

Key words: Desi fowl, egg production, vaccination, socio‐economic status
PSEE-002/O

Satpura Desi replica of native chicken in family poultry keeping
A.G. Khan and R. Patil1
Department of Poultry Science, Jawaharlal Nehru Agricultural University, Jabalpur
1

Consultant, Yashwant Agritech Pvt. Ltd., Hatchery and Poultry Breeding, Jalgaon

M

ore than 40,000 households have been benefited by rearing Satpudas‐ “replica of native chicken”
in place of native non‐descript fowl. Body shape, conformation, multi‐coloured plumage, dull
shanks, single comb, low frequency of naked neck, and barring autosomal genes helped its simulation
to the native breed in the meat market. Satpudas demonstrated their income generation effectiveness
through early gain of body weight to marketable age and improved egg laying along with assimilation
in inherited family practices of raising of chicken under village scenario. Since the year 2000‐01, the
yearly placement of day‐old chicks rose to 1.45 million from mere 0.38 million in the area of Vidharba
and south‐western states of India. YAPLJ’s own breeding farm cum hatchery maintained the much
needed chick supply with periodically modified breed version as per the responses. The basic elements
responsible were gradual development of the effective communication skill and channels designed
with no subsidy and assistance, little free service concept except the veterinary aid, learning care and
meetings arranged by leaders in local and semi‐urban marketing. The gradual rise in the number of
Satpuda and the payment to each service actor converted the model as an bold service network for
tribal and small scale farmers with the least risk and intervention led to the enhanced empowerment of
families living under extreme poverty and suppression.
Key words: Satpura desi replica, native chicken, family poultry keeping
PSEE-003/O

Performance of Namakkal quail‐1 under farm conditions in Namakkal district of
Tamil Nadu
P. Vikrama Chakravarthi and B. Mohan
Krishi Vigyan Kendra, VC&RI Campus, Namakkal‐02

A

study on performance of Namakkal quail‐1, has been conducted by Krishi Vigyan Kendra,
Namakkal under ICAR sponsored on farm trial scheme. Namakkal quail‐1 is a commercial hybrid
developed and released by the Tamil Nadu Veterinary and Animal Sciences University. To popularize
Poultry Production: Feed, Food and Environment Safety
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ackyard poultry keeping is a part of the life in hill area women in Thalawadi, Tamil Nadu. They
have to maintain a native desi fowl, look like as short legged and medium body size. They are
following the traditional rearing practice, like semi‐intensive system. Early morning, desi fowl
provided with sufficient quantity of rice, pearl millet, finger millet and occasionally maize. They meet
their protein and money requirements from this backyard chicken. In this study, eight women were
selected from eight families to evaluate the role of women in backyard system, production performance
of desi fowl and economic improvement of that family. Average egg production of the desi fowl are 75
to 80 eggs/bird/year. They expect upgraded desi fowl for rearing to fetch more money. Heavy mortality
observed due to Ranikhet disease. They are given onion to desi fowl to control the Ranikhet disease.
They expect scientific Ranikhet disease control programme, like mass FMD vaccination programme
and also improve the egg production by increasing the population of desi fowl and set up cooperative
society for promote egg sales.
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PSEE-004/O

Production cost of layer pullet up to five per cent of egg production at Namakkal
D. Kannan and S. Saravanan
Department of Laboratory Animal Medicine, Veterinary College and Research Institute, Namakkal‐637 002

T

he rearing cost of pullets is directly increases the cost production of egg. When pullet cost is
increased then the break‐even point in laying cycle will be prolonged. To know the actual cost of
pullets up to five per cent of production, six farms were selected with more than lakh capacity. All the
expenditure like chick cost, feed, vaccine and vaccination, medicine, labour and miscellaneous
expenditures were calculated. Based on the prevailing average expenditure for day‐old chicks is/24.36,
vaccine cost ‐/9.02, labour cost ‐/5.02, medicine cost ‐/2.99, feed cost ‐/123.24 and general expenditure
(which includes electricity, shed preparation, brooding expenses, birds shifting etc.) ‐/3.85. And this
expenditure in per cent calculation is 14.5 per cent, 5.4 per cent, 5.02 per cent, 2.99 per cent, 73.1 per
cent, 2.3 per cent, respectively. Total cost of bird up to 5 per cent of production is/168.5. The pullet cost
of/168.5 is without interest to the capital investment, which may incresae the production cost of pullet
up to 12‐14 per cent. The daily production cost of egg will be increased by 53 paise (for the average of
320 eggs per bird). Apart from the feed cost/123 (73 per cent) and chick cost/24.5 (14.5 per cent), the
vaccination cost/9.02 (5.4 per cent) plays major role in growing of layer pullets.
Key words: Production cost, layer pullet, egg production, Namakkal
PSEE-005/O

Intensive poultry development project: A step to promote poultry production in
Uttarakhand by state Animal Husbandry Department
Sushil Kumar Singh, Satya Vikas and Sapna Bisht
Animal Husbandry Department, Chamoli

I

n order to promote poultry production in Uttarakhand state, animal husbandry had started IPDP
(intensive poultry development project). This paper attempts to present the scenario of poultry
production in Chamoli district of Uttarakhand which is a mountainous area through IPDP from March
2009 to March 2013. Total 516 farmers get trained by IPDP. Majority of the farmers were literate and
small farmers belonging to low and medium income groups and of medium age group. Farms
established in consecutive years are 6, 4, 15 and 6 while units were 471, 903, 1050 and 631. Running
farms found at the end of each year were 6, 2, 4 and 2 and running units were 349, 332, 304 and 511.
Kuroiler chicks distributed were 22030, 32532, 48452 and 33665. Number of birds found at the end of
each year in running farms were 10600, 1000, 2500 and 1050 and in running units were 20305, 6390,
7625 and 13765. Somewhat scientific practices were followed in farms but units were managed as
backyard poultry farming. Most of the farmers sold their birds when they attain live weight of 1 to 1.5
kg and not keep the birds for egg production. Mortality observed in farms ranged between 10‐15%
while in units it was 15‐17%. It was observed that these birds fetch more money due to desi type
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the breed among the Japanese quail rearing farmers of Namakkal district, a vocational training was
given to farmers on the management aspect of Namakkal quail‐1. Thereafter, five progressive quail
farmers have been selected as beneficiaries to conduct the trial. Three hundred numbers of Namakkal
quail‐1 chick has been purchased from Veterinary College and Research Institute, Namakkal poultry
farm complex and they were brooded for two weeks at KVK research farm. Later, the quails were
distributed among the selected five farmers of Namakkal district at the rate of fifty per person and the
remaining were kept at KVK farm. In the farmers’ field, the quails were reared under cage system of
intensive farming. Birds were provided with standard concentrate feed. The feed intake, body weight
and mortality rate were recorded daily up to 6 weeks. The average body weight of the Namakkal quail‐
1 is 207 g per bird and the FCR is 3.7, at the age of six weeks. The mortality rate is fifteen per cent. The
benefit to cost ratio is 1:1.2, which is highly profitable for the farming community.
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phenotype. Once indulge in poultry keeping, most of the farmers does the poultry farming every year
and increases the number of rearing birds every year. Hence, it can be concluded that farmers take the
poultry production in small units for their home consumption as well as source of income in a short
duration which helps in upliftment of weaker section of society and empowers women as it is mostly
handled by women. Though the poultry rearing is increased but still much extension and research
work is needed to educate the farmers and to provide good poultry germplasm for sustainable
development.
Key words: Intensive poultry development project, poultry production, Uttarakhand

Technological knowledge of poultry keepers about feeding practices in Rajasthan
M.L. Meena and Aishwarya Dudi
CAZRI, Krishi Vigyan Kendra, Pali‐Marwar‐306 401

T

he present investigation was conducted in Pali district of Rajasthan. Pali district was divided into
ten blocks. Out of which four blocks were selected based on maximum number of registered and
un‐registered poultry farms in these blocks. A comprehensive list of all the registered and un‐registered
poultry farms in each selected block was prepared with the help of poultry extension officers of the
concerned blocks. After preparation of the lists, the poultry farmers in each block were categorized into
two groups viz. peripheral poultry farmers i.e., within the radius of 10 km distance from the block
poultry demonstration centre of Department of Animal Husbandry and distant poultry farmers.
Further from the separate lists so prepared, 30 poultry peripheral farmers and 30 distant poultry
farmers from each of the selected blocks were randomly chosen. Thus, the study sample consisted of
120 peripheral and 120 distant poultry keepers i.e., a total of 240 respondents. The findings revealed
that almost all the respondents had fairly an excellent knowledge of ratio of poultry concentrate and
grinded maize to be offered to birds (92.50%) which was placed at the first position in the rank
hierarchy of feeding practices and poor knowledge was reported by the respondents with regards to
the practices viz. level to which feeders should be filled with feed (36.25%), quantity of feed (in grams)
to be given to 1‐3 days old chicks (32.70%) and sources of protein in the feed (28.96%), respectively.
These results might be due to the basic reasons that the poultry farmers generally don’t prepare feeds
by themselves. They purchase grinded maize and prepared poultry concentrate, mix it in different
ratios at different ages of birds and serve them accordingly. That is why higher knowledge was
possessed by the respondents for those practices which were practically performed by them. However,
four the composition part of feeding they possesses poor knowledge.
Key words: Knowledge, feeding, poultry keeper
PSEE-007/O

The knowledge level of rural women on desi chicken rearing and hatching
M. Babu, T. Lurthu Reetha and A. Clement Ebenezer Henry
Directorate, Centre for Animal Production Studies, Tamil Nadu Veterinary and Animal Sciences University, Chennai

O

ne thousand rural women from five villages were evaluated for their knowledge on desi chicken
rearing and hatching, a part of DBT scheme on “Rural empowerment and employment through
technology based poultry development” implemented by Tamil Nadu Veterinary and Animal Sciences
University. 38.8 per cent women said that female chicken will not lay egg without crossing with cock.
Only 19 per cent of rural women have admitted having seen chicken incubator. 33.7 per cent were of
the opinion that in incubators chick hatches in less than 21 days. 77.9 per cent was confident that desi
chicken gets its nutrient requirement through foraging in backyard. 60.2 per cent of the women opined
that desi chicken do not require night shelter. Only 44.4 per cent of rural women are aware of the
deadly Ranikhet disease affecting chicken. However, almost all the thousand rural women respondents
(99.5 per cent) are aware that Ranikhet disease can be prevented by vaccination. While 55.5 per cent
rural women agreed for about 2/3rd of live weight will be the ready to cook weight in chicken, the rest
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44.5 per cent said ‘no idea’. 99.1 per cent women do not believe that some chicken breed would lay
coloured shell egg other than white and brown. 42.1 per cent said that the reason for shell less eggs was
due to deficiency of calcium while the rest said ‘no idea’. However, every 4th rural women (25.5 per
cent) agreed that supplementing shell grit would prevent shell less eggs. ‘No idea’ said all the thousand
rural women about the time taken for the formation of egg. While 1/3rd of the women respondents (33.3
per cent) were aware of the fact that chicken has no teeth the rest believed otherwise. 77.9 per cent
women were of the opinion that the chicken has only one stomach. While 87.1 per cent had ‘no idea’.
About mean desi chicken egg weight 12.9 per cent said it is about 40 g. Life span of desi chicken is
about 10 years said 21.1 per cent of the respondents, while the rest 78.9 per cent had no idea.

PSEE-008/P

Growth performance and livability of Rajasree birds on farm and field level
Krishna Daida, V. Chinni Preetham, V. Ravinder Reddy and S.T. Viroji Rao
AICRP on Poultry Breeding, College of Veterinary Science, SVVU, Rajendranagar, Hyderabad‐500 030

T

he aim of the experiment was to determine the performance and survivability of Rajasree birds
under backyard condition. A total number of 2000 day‐old chicks of Rajasree were reared in deep
litter house up to 9 weeks under controlled conditions to record the body weight, feed consumption,
and feed conversion ratio. After 9 weeks, 1800 birds were equally distributed to 60 beneficiaries (20
females and 10 males) in four villages of Nalgonda district of Andhra Pradesh to record the body
weight, feed consumption, and feed conversion ratio under the backyard condition up to 20 weeks. At
the age of day‐old, the average weight of male and female chicks was 33 and 30 g, respectively. The
male and female average body weight gains and feed consumption at 9th week were 582 and 491 g and
1868 and 1951 g, respectively. The feed conversion ratio at 9th week was 3.20 and 3.97, respectively. The
average mortality was 3.12% up to 9 weeks. The male and female mean body weight at 20th week were
1160.7 and 1006.9 g under backyard farming. The body weights were significantly (P<0.05) greater for
birds reared in Shaligouraram (1204 g and 1023 g) and Chilkur village (1196 g and 1024 g) compared to
other two villages. Therefore, it has been concluded that the 10‐15% of supplementary feeding will
optimize the performance of the birds under backyard condition, which will surely lead to increase the
nutritional security and livelihood of under privilege sections of the society.
Key words: Growth performance, livability, Rajasree bird, farm, field
PSEE-009/O

A case study on backyard poultry farming in Andhra Pradesh, India
S. Bindu Madhuri and M.R.K. Murthy1
Department of Livestock Production and Management, College of Veterinary Science, Korutla, Karimnagar‐505 326
1

National Academy of Agricultural Research Management, Rajendranagar, Hyderabad‐500 030

E

ven after a quantum leap in industrial poultry production, backyard poultry constitutes more than
half of the country’s poultry population; it constitutes 27% of the total poultry population in
Andhra Pradesh. The importance of backyard poultry also lies in the fact that there is no dedicated land
required to feed it; industrial poultry production requires large allocation of land and water for poultry
feed crops. More than its contribution to national poultry production, backyard poultry makes a
significant contribution to the livelihoods of poorer households in terms of nutrition, income, asset
building and fulfilling some religious rights. It is also a liquid asset that can be sold quickly to meet any
emergency cash needs of poorer families. Field experiences have amply demonstrated the backyard
poultry provides supplementary incomes, mostly in the hands of women. These incomes and assets are
essential supplements for surviving droughts, at least for the people at the margin. There are several
cases of backyard poultry leading into an economic growth path for the poorest, where the primary
capital came from selling off the birds reared in their backyard. These supplementary incomes are
mostly independent of weather patterns and are secure once diseases are managed, as the market and
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prices are assured. Perhaps the most important feature of backyard poultry lies in that the
supplementary incomes are wide‐spread across different households and can be achieved with
minimal inputs. Well managed backyard poultry can easily give returns almost equal to an acre of dry
land.
Key words: Backyard farming, poultry, meat, marketing, rural income
PSEE-010/O

Growth of poultry population in north‐eastern region of India
K. Rashbehari Sing, S.S. Nagra and Th. Ranadhir Singh1
1

Department of Animal Sciences, College of Agriculture, CAU, Iroisemba

S

tatistical reports available at the Basic Animal Husbandry Statistics, Department of Animal
Husbandry, Dairying and Fisheries, Ministry of Agriculture, Government of India were used to
study the pattern of growth of poultry population in the north‐eastern region (NER) of India between
1997 to 2007. During 1997, 2003 and 2007, Assam had the highest number of poultry population (182.10,
216.64 and 290.60 lakhs, respectively) and Sikkim had the lowest number of poultry population (2.21,
3.22 and 1.57 lakhs, respectively). During the years, Assam, Meghalaya and Nagaland had the positive
trends of annual growth rate of poultry population, however, Arunachal Pradesh, Manipur, Mizoram
and Sikkim shows irregular trends of poultry growth. The possible reasons for negative trends of
annual growth rates of poultry population in different states of NER may be the long days of economic
blockade, landslide and poor communication facilities between different parts of these states and also
non‐availability of important feed ingredients in the states. However, considering NER as a whole,
there is positive trend of annual growth rate from 1997 to 2003 (2.16%) and from 2003 to 2007 (5.28%)
which are however, lower than the national annual growth rates (6.78 and 8.17%, respectively). Assam
had the highest fowl population during 2003 (146.58 lakhs) and 2007 (206.09 lakhs) whereas Sikkim had
the lowest fowl population during these years (3.21 and 1.57 lakhs, respectively). The duck population
of Assam was highest during 2003 (68.86 lakhs) and 2007 (84.39 lakhs) and Sikkim has the lowest, 0.01
and 0.01 lakhs during the years. During 2003, the population of ducks in NER represented 27.98% of
India and the proportion increased to 36.31% during 2007 mainly due to the increase in their
population in Assam. It was a good trend as against the negative trend of annual growth rate of duck
witnessed between 2003 to 2007 (‐1.99%) at national level, but 4.94% annual growth rate was obtained
in the NER during the same period.
Key words: Growth, poultry population, north‐eastern Region, India
PSEE-011/O

Adoption of scientific broiler farming practices by poultry farmers
P. Babu, M.P. Sagar1, Mahesh Chander, B.P. Singh and Niranjan Lal1
Division of Extension Education, Indian Veterinary Research Institute, Izatnagar‐243 122
1

Central Avian Research Institute, Izatnagar‐243 122

C

urrently, poultry is the fastest growing sub sector with 7.27% growth rate among livestock sector
in India, which resulted into substantial increase in egg and poultry meat production. The poultry
meat production has increased from 120 thousand tonnes in 1981‐82 to 2193 thousand tonnes in 2010‐
11. Also, the poultry sector is providing employment to more than 6 million people and the value of
output from poultry sector was Rs. 45416 crores during 2012 accounting for about one per cent to
India’s GDP and 11.70 per cent from livestock sector. In U.P., poultry sector is in initial stages of
development and there is huge potential for growth of this sector. A study was conducted among sixty
poultry farmers from four blocks of Bareilly district of Uttar Pradesh to access their adoption level
about scientific broiler farming practices. In order to measure the adoption level of poultry farmers
about scientific broiler farming practices, structured interview schedule was developed. Further, range
method was used to classify the farmers into low, medium and high adoption level. One‐way ANOVA
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PSEE-012/P

Evaluation of PD1 x PD4 in a farmers’ field under backyard farming‐ A success
story
M.K. Padhi, R.N. Chatterjee, U. Rajkumar, S. Haunshi and S.K. Bhanja
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030

B

ackyard poultry farming is popular in rural and tribal areas of our country. Recently in addition to
indigenous birds, exotic crossbreds having multicolor plumage are also being used for backyard
poultry farming. Development of different crosses for backyard poultry is being carried out at different
organization. In the present study PD1 x PD4 cross which have both exotic and indigenous inheritance
was evaluated in a farmer’s field under backyard system of rearing. At 6 weeks of age 20 unsexed
chicks was given to a farmer at Warangal district of Andhra Pradesh for their evaluation in the field.
Average 20 weeks body weights of male and female were 1794 and 1334 g, respectively. Corresponding
body weights at 40 weeks of age were 2772 and 1848 g. The hens start laying at 29 weeks of age. Total
egg production of per bird upto 72 weeks of age were 148.40 eggs. Egg weight at 40 weeks of age was
50.70 g. The farmer earned a net profit of Rs. 8195/‐ from the backyard poultry using 20 number of PD1
x PD4 from 6 to 72 weeks of age. The profit calculated taking in to account the supplementary feed and
medicine provided, cost of 20 number 6 weeks old chicks and mortality, sale of extra male and culled
birds. The farmers is very happy to keep this birds as they are good layer compared to indigenous fowl
and the egg and meat of this cross command premium price in the market. Due to good performance of
this bird the farmer able to hatch 58 chicks using broody hen and able to sale the chicks to get higher
return than eggs. Even other nearby farmers were purchased eggs from the farmer for hatching the
chicks using broody hen. From the 20 birds three birds were died due to diseases and 2 due to accident.
Seeing the better performance the farmer want more birds of this cross for rearing.
Key words: Backyard poultry, crossbred, egg production, farmers’ field
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was also applied to test significance difference in adoption level amongst low, medium and large
poultry farmers. The study revealed that an overwhelming majority of small poultry farmers (94.12%)
and medium poultry farmers (76.47%) had medium level of overall adoption of scientific broiler
farming practices. However, majority of large poultry farmers (66.67%) had high level of adoption of
scientific broiler farming practices. The pooled data revealed that majority of poultry farmers (80%) had
medium level of adoption of scientific broiler farming practices. The study further revealed that 80.00,
75.00 and 68.33 per cent poultry farmers had medium adoption level with respect to scientific housing
management practices, scientific brooding management practices, and biosecurity and diseases control
practices, respectively. While, 63.33 per cent poultry farmers had high level of adoption of scientific
feeding management practices. ANOVA analysis shows that there was highly significant (P<0.01)
difference between large and small poultry farmers, and large and medium poultry farmers with
respect to adoption of scientific broiler farming practices. Based on these findings, it is concluded that
small and medium poultry farmers should be motivated to receive training in scientific broiler farming
to expend their knowledge base thereby increasing the adoption level.
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AS-001

Influence of age and sex on haematological and biochemical profile in ostrich
(Struthio camelus) serum
A. Aravinth
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007

Background
This study was designed to assess the effect of age and sex on haematological and biochemical
profile in ostrich (Struthio camelus) serum. Ostriches maintained under standard managemental
conditions at Post Graduate Research Institute in Animal Sciences, Kattupakkam are used for this
study. Ostriches of aged 2, 4, 6, 8, 10, 12 and 24‐36 months of age were selected for this study. Healthy
ostriches from the flock were selected for blood collection.
Methods
Five ml blood samples were collected from 42 birds. 1 ml of blood was taken in vials containing 0.5
mg of EDTA (Ethylene Diamine Tetra Acetic Acid). The remaining blood was kept undisturbed for two
hours for separation of serum. 1 ml of blood was later used to estimate Haemoglobin concentration
(Hb), Packed Cell Volume (PCV), Total Erythrocytes Count (TEC) and Total Leucocytes Count (TLC)
and Differential Count (DC). The biochemical parameters such as Total Protein, Albumin, Calcium,
Phosphorus, Cholesterol, Triglyceride, Low Density Lipoprotein (LDL) and High Density Lipoprotein
(HDL) were estimated using Bio system auto analyzer.

Conclusion
 Hb, PCV, TEC, MCV, MCH, MCHC, Serum calcium and phosphorus values revealed the age
group was significantly affected and sex was not affected.
 Neither age nor sex influences Total Leucocyte Count, Total Protein, Albumin, Globulin,
Cholesterol and Triglyceride.
 Age did not influence on Heterophils, Lymphocytes, Eosinophils and Monocytes. Sex had
significance of Monocytes.
 Age played significant role in LDL, LDL and HDL not have significant difference among sex
Key words: Ostrich, haematology, biochemical parameter, health

Poultry Production: Feed, Food and Environment Safety

221

Award Session AS

Results
The study revealed significant differences in the various blood parameters like Haemoglobin
concentration (Hb), Packed Cell Volume (PCV), Total Erythrocytes Count (TEC), Mean Corpuscular
Volume (MCV), Mean Haemoglobin Concentration (MHC), Mean Corpuscular Haemoglobin
Concentration (MCHC)) and Monocytes. Heterophils, Lymphocytes and Eosinophils were not
influenced either by age or sex. Among the Biochemical parameters, except Serum calcium, phosphorus
and Low Density Lipoprotein (LDL) other parameters were not influenced by sex or age of the
ostriches. The biochemical values indicated that the overall health status of the bird is comparable with
works done by other scientists, as the values obtained are more or less comparable. No specific trends
were observed in serum calcium and serum phosphorus values indicating more work to be done in this
aspect. Birds with Low serum calcium and low phosphorus are more prone for limb related conditions.
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AS-002

Development of functional poultry meat finger stick and assessment of its quality
on storage at ambient temperature
P.B. Aswathi*, A.K. Biswas, C.K. Beura and A.S. Yadav
Division of Post‐Harvest Technology, Central Avian Research Institute, Izatnagar‐423 122

Background
Functional meat products possess more health benefits on regular consumption than conventional
products. Fat fried snack foods which have global acceptability causes health complication on long‐
term consumption. Poultry meat based functional products are proven to be healthy, but most of them
have short shelf‐life or need cold chain for storage. Keeping this in view, a functional product (Poultry‐
meat finger sticks) using spent hen and turkey meat with long shelf‐life without any synthetic
preservatives was developed.
Methods
Fiber rich cereals (Avena sativa, Zea mays) and herb (Murraya koenigii) were used as functional
ingredients. Standardized emulsion contained turkey meat (33.1%), spent hen meat (33.1%), oat flour
(5%), corn flour (10%), rice flour (5%), spice mix (1.70%), condiments paste (3.50%), kashmiri chilli
powder (0.5%), salt (1.4%), vegetable oil (5%), STPP (0.20%) and curry leaves (1.5%) was extruded
manually and cooked in microwave oven (2.5 minute). Control product without functional ingredients
was also prepared. Products packaged aerobically in laminated storage pouches were stored at 37±2°C
for 60 days. Proximate composition, physico‐chemical, sensory characteristics and microbiological
changes on storage were analyzed.

Conclusion
Functional poultry meat finger stick was developed using turkey and spent hen meat with Avenas
ativa (5%), Zea mays (10%) and Murraya koenigii (1.5%) as functional ingredients. Aerobically packaged
product was stable for 60 days at 37±2°C. Inclusion of flours increased crude fiber content (3.5%) of the
product which has health benefits. Curry leaves functioned as natural antimicrobial and anti‐oxidant in
product. This product is well suited as an alternative for junk foods.
Key words: Shelf‐stable, functional, anti‐oxidant, antimicrobial, meat
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Results
Proximate composition (%) of the treated product on the 0 day was: crude protein 31.45±0.41, crude
fat 14.97±0.37, crude fiber 3.07±0.03, total ash 6.57±0.03 and moisture 4.22±0.15. All parameter did not
show any significant change on 60th day of storage except increased in moisture content of treatment
(4.82±0.21) but without affecting product quality. 2‐TBARS value (mg malonaldehyde/kg), peroxide
value (meq/kg) and free fatty acid (FFA) of control and treated products were analyzed on 0, 15th, 30th,
45th and 60th day of storage. Average TBARS values in control were (0.26±0.01 to 0.34±0.02) were
significantly higher than treated product (0.23±0.01 to 0.32±0.01). No significant difference in PV was
observed on 0 and 15th day. Higher PV in control than treatment product from 30th day onwards was
observed. On different days, FFA value was significantly higher in control (0.88±0.01 to 1.02) than
treatment product (0.35±0.04 to 0.45). The FFA values showed significant increase on storage in each
group which were lower than the permissible level. Significant increase in standard plate count was
observed in treatment (03.0±0.45 to 5.00±0.37) and control (4.0±0.44 to 6.83±0.17) on different days of
storage. Coliform, Staphylococcus spp., Salmonella spp., yeast and mould could not be found in any of
the product. On 60th day of storage, control and treated products satisfied safety limits, with treatment
showing significantly lower SPC (P<0.05) than control. Sensory studies based on 8‐point descriptive
scale conducted on every 15‐days of storage indicated superiority of treated products (7.49±0.02) over
control (6.0±0.08) on 60th day of storage.
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AS-003

Evaluation of recombinant chicken IFN‐γ as vaccine adjuvant and growth promoter
A.D. Pange*, V.K. Saxena, K.V.H. Sastry1 and Simmi Tomar
Central Avian Research Institute, Izatnagar‐243 122
1

Regional Station, Central Avian Research Institute, Bhubaneswar‐751 003

Background
Use of antibiotics for disease management and as growth promoter in poultry has raised public
concern as it possesses the risk of antibiotic resistance and residual effects. The conventionally used
adjuvants are associated with deleterious effects; therefore there is a need for finding out a safe and
natural adjuvant for vaccine. Chicken IFN‐γ is an important cytokine modulating immune responses.
The present investigation was therefore undertaken to evaluate adjuvant and growth promoter
properties of rChIFN‐γ.
Methods
Three treatment groups viz. NDV, NDV+IFN‐γ and IFN‐γ, with 30 DOCs/group were used. NDV
and NDV+IFN‐γ groups were vaccinated i/o with RDF1 at 0 day and i/m on 21st days. rChIFN‐γ (50
μg/100 μl saline) was injected i/m on the same days in NDV+IFN‐γ and IFN‐γ groups. A control group
(15 DOCs) received sterile saline (i/m) on same days. Humoral response was measured weekly by
ELISA and CMI at 3‐weeks post booster immunisation by MTT assay. Weekly body weights up to 6‐
weeks of age and weight gains (0‐3 and 0‐5 weeks) were recorded. Data were analysed using SPSS
ver.14.0

Conclusion
Significant improvement in humoral and cell mediated immune responses by using rChIFN‐γ as
adjuvant with ND vaccine indicated its efficacy as immunoadjuvant. Higher body weights and weight
gains in rChIFN‐γ injected group highlighted its growth promoting effect which might be due to
creation of better environment in host gut. Present findings indicated that rChIFN‐γ may be used as
safe and natural adjuvant as well as growth promoter for efficient poultry production.
Key words: rChIFN‐γ, adjuvant, growth promoter, ELISA, MTT
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Results
The first week post primary immunization (ppi) titre was found significantly higher in NDV+IFN‐γ
(2.802±0.044) group as compared to other treatment groups and control. At second and third week ppi,
NDV+IFN‐γ and IFN‐γ groups showed higher titres than NDV and control groups, respectively. In
case of post booster immunization highest titres were exhibited by NDV+IFN‐γ group followed by
NDV and both these groups had significant difference from other groups. Assessment of CMI response
showed significantly highest stimulation index (SI) in NDV+IFN‐γ (1.493±.010) group followed by NDV
(1.363±0.010) group which were differ significantly from IFN‐γ and NSS groups. Result of growth
performance study revealed that at all the ages except at hatch, birds from NDV+IFN‐γ and IFN‐γ
exhibited higher body weights as compared to birds receiving NDV. At first week, significantly higher
weights were exhibited by NDV+IFN‐γ group than NDV group. At second, third, fourth and sixth
week the body weights were significantly different in all the groups and were highest in IFN‐γ injected
group followed by NDV+IFN‐γ group and least among NDV group. Body weights gains during 0‐3
weeks were significantly different among all the treatment groups. Only IFN‐γ injected group had
highest gains (463.47±11.44 g) followed by NDV+IFN‐γ (339.39±11.88 g) and the least in NDV
(304±11.88 g). During 0‐5 weeks, IFN‐γ group (925.47±17.62 g) had significant higher gains than
NDV+IFN‐γ (834.16±22.13 g) and NDV (821.82±23.4 g) groups.
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AS-004

Efficacy of certain phytobiotics‐containing herbal seeds in turkey poults
D.B. Bhaisare*, D. Thyagarajan, N. Punniamurthy and R.R. Churchil
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007

Background
Antibiotic as growth promoter in poultry industry has been seriously criticized by governmental policy
makers and consumers, since the development of antibiotic resistance through poultry products with
potential harm on human health. There is an urgent need to find out the efficacies of these substances as an
alternative to antibiotic growth promoters as feed additives.

Methods
Nandanam Turkey poults (Meleagris gallapavo) were evaluated in a 8‐weeks trail was for the effect of four
herbal seeds on production performance, haematological and serum biochemical parameters and benefit:cost
ratio. Poults (150) were randomly subjected to five dietary treatments with three replicates in a completely
randomized design with basal diet (T1), 0.5% (5 g/kg) level of seeds like thyme (T2), fenugreek (T3), fennel
(T4) and cumin (T5) in cages. Production performance like biweekly body weight, weight gain, feed
consumption, feed efficiency, livability and carcass weights were studied. Haemoglobin (Hb) content and
serum biochemical parameters such as total proteins, calcium, cholesterol and triglyceride were estimated
using a Biosystem autoanalyzer. In vitro antimicrobial effect of phytobiotics was determined by using disc
diffusion method against four bacterial strains namely Escherichia coli, Staphylococcus aureus, Pasteurella
multocida and Salmonella typhi and fungal strains namely Aspergillus fumigatus and Candida albicans while anti‐
viral activity was determined using anti‐NDV assay against Newcastle disease virus (LaSota).

Results

Conclusions
Among all treatments, supplementation of cumin seeds in feed of turkey poults showed better
performance in respect of body weight, feed efficiency, livability, benefit‐cost ratio, haemoglobin content,
serum calcium and cholesterol level. While cumin seeds essential oil indicated the presence of anti‐bacterial
and antifungal activities against all the strains tested. It is therefore concluded that inclusion of cumin at
0.5% level in the feed can result in better performance in turkeys.
Key words: Broiler chicken, phytobiotics, thyme, fenugreek, fennel, cumin
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Eighth week body weight and weight gain were significantly (P<0.05) improved in thyme supplemented
group followed by other groups than control but no significant improvement was observed in the
cumulative feed consumption in different treatments at different periods. Highest livability % was found in
fennel and cumin supplemented groups and lowest in thyme group. No significant improvement was
observed in blood loss, dressed weight and ready to cook yield whereas significant (P<0.05) difference was
observed in feather loss, New York dressed weight and giblets. Liver, gizzard, breast, drumstick and neck %
were significantly (P<0.05) improved. Haemoglobin content at 8th week revealed significant (P<0.05)
difference between treatments while highly significant (P<0.01) difference was found in total proteins with
increased level in fenugreek and lower level in cumin supplemented groups. The overall serum cholesterol
values were highly significant (P<0.01) among groups; highest being in fennel and lowest in cumin
supplemented groups. Highly significant (P<0.01) difference was observed with high levels noticed in
control group followed by cumin supplemented group compared to all other treatments. Improved
benefit:cost ratio was recorded in cumin supplemented group followed by thyme, fenugreek and fennel
supplemented groups while lowest was in control. Thyme oil has shown comparatively highest inhibition
zone against all the bacterial and fungal strains tested compared to standard antibiotic chloramphenicol and
antifungal drug nystatin. Fenugreek oil was found to be active only against Staphylococcus aureus. Fennel and
cumin were effective against all the bacterial and fungal strains tested but cumin has shown highest
inhibition zones against both the fungi while fennel has shown highest inhibition zone against Aspergillus
fumigatus. These essential oils did not show anti‐viral activity against NDV LaSota virus at 1 mg/ml
concentration.
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AS-005

Certain factors influencing hatchability and embryonic mortality in ostrich
(Struthio camelus)
P. Hariharan
Department of Poultry Science, Madras veterinary College, Chennai‐600 007

Background
Ostriches are indigenous to Africa and ostrich farming originally commenced in South Africa during the
early 1860’s. Ostrich farms began to spread gradually to other countries, and reached a total number of over
one million by 1913. In India ostrich was first imported by Tamil Nadu Veterinary and Animal Sciences
University, in the year 2000 A.D. However, relatively little is known about many aspects of ostrich farming
and several production challenges have remained largely unaddressed.

Methods
Eggs were collected from ostriches raised at PGRIAS to study factors such as age of bird, type of nest,
time of egg collection, weight of egg, colour, egg shape index and shell thickness that could influence
fertility, total and fertile hatchability and embryonic malformation and malposition in ostrich. A flow chart
for the same is presented below:

Results
As age increased, hatchability was lowered significantly (P<0.05), while embryonic mortality, egg weight
and shell thickness increased. Eggs laid in mud nest had significantly (P<0.01) higher fertility and
hatchability and lower embryonic mortality. Hatchability was significantly (P<0.05) more in eggs collected in
afternoon with a lower embryonic mortality rate. Egg weight and shell thickness as such had no significant
effect on hatchability and embryonic mortality but eggs with lower weight and those with thicker shells had
higher embryonic mortality. Colour of egg had a significant (P<0.01) influence on fertile hatchability, with
chalky white coloured eggs hatching better and with low embryonic mortality. Eggs having normal shape
indices hatched better than elliptical and spherical eggs, however, no significant difference in embryonic
mortality was observed. Only two types of embryonic malpositions were observed, namely beak at narrow
end and beak at equatorial region. A single dead‐in‐shell alone had lower beak developmental abnormality
(malformation), with the beak not fully developed and ventrally decurved. Microbial contamination was one
of the major cause of embryonic mortality and reduction in hatchability with Escherichia coli and
Staphylococcus aureus as significant pathogens contaminating egg shell content by 38.50% and 22.08%,
respectively, apart from these, other micro organisms like Bacillus sp., Pseudomonas sp., Aeromonas sp., Proteus
sp., Enterobacter sp. and Serratia sp. were also isolated. Necropsy studies of dead embryos reflected lesions
with congestion and infiltrated cells with oedematous tissues relating death to bacterial infection, improper
gas exchange, metabolic acidosis etc.

Conclusion
Very limited work has been done in ostriches in India. Despite advances in almost all aspects of ostrich
production, fertility and hatchability remain unsatisfactory and need improvement. Nest type and time of
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Incubating eggs
↓ (39 days)
Weighing before shifting to hatcher
↓ (42 days)
Weighing chicks
↓
Swabbing of hatched and unhatched eggs
↓
Break open studies
↓
Microbiological study
↓
Necropsy
↓
Histopathology

90 eggs collected
↓
Identifying the dam
↓
Type of egg nest
↓
Time of egg collection
↓
Swabs collection
↓
Weighing eggs
↓
Width and length measurement
↓
Noting colour
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egg collection could be better defined by using the results of this study. Other physical parameters such as
egg weight, shell thickness, shell colour and shape index which in their own way together and individually
had affected hatchability need to be considered critically.
Key words: Ostrich, hatchability, embryonic mortality, microbial contamination
AS-006

Molecular characterization of duck (Anas platyrynhos) Toll‐like receptors, mRNA
expressions in selected tissues and cytokine response to in vitro TLR agonists
stimulation
T.R. Kannaki*, P.C. Verma1 and M.R. Reddy
Directorate of Poultry Research, Rajendranagar, Hyderabad‐500 030
1

Immunology Section, Indian Veterinary Research Institute, Izatnagar‐243 122

Background
Toll‐like receptors (TLRs), a multi‐gene family in vertebrates plays a pivotal role in sensing
invading pathogens by virtue of conserved microbial patterns and induces anti‐microbial immune
response. TLR repertoire of chicken has been well characterized; however, TLR family of other avian
species is yet to be characterized. Immunobiology of domestic duck (Anas platyrhynchos) is gaining
attention in the recent years as ducks are considered as major carriers of highly pathogenic avian
influenza virus and also focused as important animal model for studying major human pathogens such
as human hepatitis B virus.

Results
All the ten TLRs (TLR1LA, 1LB, 2A, 2B, 3, 4, 5, 7, 15 and 21) genes orthologous to chicken TLR
repertoire were found in duck. Duck TLR genes showed 77‐83% similarity at amino acid level to their
chicken counter parts. Of the 53 mammalian TLR pathway components that are involved in TLR
signaling we were able to identify 43 putative orthologous genes in duck genome. mRNA expressions
of these TLRs were significantly higher in bursa than other tissues studied, whereas in muscle the
mRNA expressions were significantly lower for all the TLRs except for TLR15 (P<0.01). TLR7 gene
expression was significantly higher in spleen, bursa and also in lung tissues (P<0.01). Expression of IL‐
1β gene under LPS stimulated duck PBMC culture was significantly higher at both 12 h and 24 h time
intervals (P<0.05). However, there were no significant changes in IFN‐γ gene expression levels in poly
I:C stimulated duck PBMC culture at both the intervals.
Conclusion
TLR repertoire and signalling pathways are conserved in duck with subtle differences. Our results
suggest the innate preparedness of ducklings against invading microbial infections. Differential
cytokine expression upon agonist stimulation may in future be exploited to improve immune status.
Key words: Toll‐like receptors, duck, innate immunity, mRNA expression
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Methods
In the present study we identified TLR repertoire and signaling components of duck from genome
database by in silico analysis. Phylogenetic and evolutionary analysis of TLR genes were done by
Neighbor‐joining (NJ) method in the ClustalX version 2 program and the MEGA version 4 program.
The mRNA expressions of all ten TLR genes in a range of duckling tissues (liver, lung, muscle, spleen
and bursa) were quantified by real time PCR analysis. Cytokines (IL‐1β and IFNγ) mRNA expressions
upon LPS and poly I:C stimulation of PBMCs have been investigated in in vitro assay.
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AS-007

Efficacy of dietary zinc in ameliorating aflatoxicosis in broiler chickens
Mamta Sharma*, Ram Singh and A.B. Mandal
Central Avian Research Institute, Izatnagar‐243 122

Background
Hot‐humid climate, poor crops harvesting, inadequate drying and storage facilities, and insect
infestation make feedstuffs susceptible to fungal contamination resulting in greater economic losses
through mycotoxicosis especially aflatoxicosis. Aflatoxins cause oxidative stress and cellular
degeneration. Certain vitamins, protein, fat, fatty acids and trace minerals reduce the effect of
aflatoxins. Zinc participates in anti‐oxidant defence mechanism as super‐oxide dismutase thus efficacy
of zinc was evaluated in counteracting deleterious effects of aflatoxin B1 in broiler chickens.
Methods
Aflatoxin (AFB1) was produced in maize (990 mg/kg of maize) using Aspergillus flavus NRRL 6513.
Six dietary treatments viz. basal diet (T1), T1+ AF @ 250 ppb (T2), T1+ 20 mg Zn/kg diet (T3), T1+ 40 mg
Zn/kg diet (T4), T2+ 20 mg Zn/kg diet (T5) and T2 + 40 mg Zn/kg diet (T6) were prepared and each
treatment was offered to five replicated groups of 8 broiler chicks (total 240). Broilers were fed starter
from 0‐21 d and finisher diet from 21‐42 d. CMI response to PHA‐P and humoral immunity were
evaluated on 24 d and 30 d. Biochemical parameters and histopathology of liver and intestine were
studied.

Conclusion
Induced aflatoxicosis with 250 ppb AFB1 resulted in depression of growth performance and feed
conversion efficiency, enlargement of liver and spleen, regression of bursa, decreased serum protein,
uric acid and cholesterol, increased SGOT and SGPT, immuno‐suppression, histopathological changes
in liver parenchyma and gut integrity in broiler chickens. Supplementation of additional zinc at 40
mg/kg diet (total 80 mg) to the aflatoxin contaminated diet ameliorated the ill effects of 250 ppb
aflatoxin to a great extent.
Key words: Aflatoxin, broiler, immunity, performance, zinc
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Results
Body weight gain, feed intake and feed conversion ratio of birds fed aflatoxin contaminated diet
(T2) depressed (P<0.05), which improved (P<0.05) on supplementation of additional Zn (40 mg/kg) in
diet containing 40 mg Zn/kg during overall growth period. Grossly the liver and spleen were enlarged
while bursa was atrophied in AFB1 group. Serum protein, cholesterol, uric acid values reduced, while
higher SGOT and SGPT values were recorded in aflatoxin fed group. Supplementation of 40 mg/kg Zn
in diet otherwise adequate improved the blood biochemicals and enzymes profile. The CMI and HA
titre reduced (P<0.05) in aflatoxin fed group. Supplementation of Zn at both the levels (20 or 40 mg/kg)
to the AF contaminated diet improved the immunity of birds. Grossly the liver was enlarged and pale
in AFB1 fed group, while the microscopic architecture of liver was characterized by moderate to severe
degenerative changes in hepatic cells along with proliferation of bile ducts with periportal infiltration
of heterophils and mono‐nuclear cells in liver in AFB1 fed group. Addition of zinc (40 mg/kg) diet to the
AF contaminated diet revealed only mild to normal hepatocytes. Grossly the intestine was
haemorrhagic, while morphometric study of intestine revealed reduced villi length/crypt depth in AFB1
fed group. Supplementation of Zn (40 mg/kg) diet to the AF contaminated feed restored the villi
length/crypt depth more or less similar to that of control.
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AS-008

Split feathering: Incidence and association with carcass, conformation and
asymmetry traits in broilers
Samita Saini* and I.S. Bajwa
Department of Animal Genetics and Breeding, College of Veterinary Sciences, Guru Angad Dev Veterinary and Animal
Sciences University, Ludhiana‐141 004

Background
Physical appearance of the bird is prime feature which helps in breed identification, judging for
show purpose as well as welfare. Split feathering occurs when the axial pin in the wings is abnormal or
absent and primaries are folded over the front side of the secondaries without causing pain to the bird.
The present study was conducted to evaluate the incidence of split feathers in broiler breeder
population and its association with carcass, conformation and bilateral asymmetry traits in adult male
birds.
Methods
At 40‐weeks of age the birds of Broiler breeder population consisting of growth line PB‐1 and
production line PB‐2 maintained at university poultry research farm were evaluated for condition of
secondary feathers and were given scored accordingly. The incidence of split feathers was recorded in
all the birds (N=2630). Live body weight, conformation traits and carcass traits of 150 male birds of
growth line PB‐1 was recorded at 40 weeks of age. Asymmetry was calculated for conformation traits.
The differences between different feather scores for various traits were compared by using Analysis of
Variance (SPSS).

Conclusion
Incidence of split feathers was higher in growth line indicating that the selection for body weight
increased the incidence. Males have higher incidence of split feathers indicating sexual dimorphism.
The conformation traits were more developed in birds having higher scores of split feathers. The
normal feathered birds were having lowest live, dressed, and eviscerated and heart weight indicating
the positive association between carcass traits and feather splitting. The asymmetry measures have
non‐significant differences between the different feathering scores.
Key words: Split feathers, carcass traits, conformation trait, asymmetry
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Results
Incidence of split feathering was higher in growth line indicating that the selection for body weight
increased the incidence of split feathers by 8.9%. Males in both growth and production line have higher
incidence of split feathers by 51.2 and 31.4%, respectively than females indicating sexual dimorphism
for the trait. There were significant differences between the different scores for comb height and shank
diameter. The birds with higher splitting have small sized combs. There were significant differences
between the different scores for tassel length and tassel diameter. Live weight, dressed weight and
eviscerated weight were higher in birds with feather score 2 although the differences between the
different scores were non‐significant. Left and right tassel weight, length and diameter were higher in
birds with feather score 3 indicating the association of split feathering with growth of reproductive
organs. Normal feathered birds have higher development asymmetry for reproductive organs in males.
Study reveals that the splitting of feathers is positively associated with carcass traits and shows sexual
dimorphism with higher incidence in male birds. Complete splitting of feathers is associated with well
developed conformation traits and reproductive organs while moderate splitting is associated with
higher live weight and carcass yield. Asymmetry for different conformation traits lacks any association
with the extent of splitting.
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AS-009

Food deprivation induced loss in reproductive performance (via metabolic stress)
restored after re‐feeding in sexually mature male Japanese quail
Somanshu Banerjee and Chandra Mohini Chaturvedi
Molecular Neuroendocrinology Laboratory, Reproduction Biology Unit, Department of Zoology, Banaras Hindu University,
Varanasi‐221 005

Background
Many animals inhabit environments, with food availability fluctuations or unpredictable
availability of food items which offer opportunities to study physiological adaptations to fasting and
starvation. Physiological mechanisms that control energy balance are reciprocally linked to those that
control reproduction in birds, and together, these mechanisms optimize reproductive success under
fluctuating metabolic conditions. Hence, it is essential to understand the physiology of energy balance
and its link to reproductive success in poultry species.
Methods
Reproductive performance in food deprived (2, 4 and 7 days) and consequently re‐fed (24 and 48 h
following 2, 4 and 7 days of food deprivation) sexually mature 12 week old male Japanese quail
(Coturnixcoturnix japonica) was studied. H/L ratio was determined using blood smear. Total ROS
generation was assessed by using the method of Bejma et al. with slight modification. Nitric oxide (NO)
was measured by the indirect method of Sastry et al. Level of lipid peroxides were measured by the
method of Ohkawa et al. with a slight modification. The method of Das et al. was used for measuring
total SOD activity. Catalase activity was assayed according to Aebi. GPx activity was assayed as
described by Mantha et al. 3β HSD and 17 β HSD were estimated according to Talalay, 1962 and
Jarabek, 1962, respectively. Total T4 and total T3 in the plasma was measured directly by using
commercial ELISA kits‐ LabourDiagnostika Nord GmbH & Co. KG, Nordhorn).The level of
testosterone in the plasma was measured directly by using commercial “DS‐EIA Steroid‐Testosterone”
kit (DSI S.r.l., Saronno (VA), Italy).

Conclusion
Partial and complete restoration of reproductive performance was achieved in food deprived birds
after 24 and 48 h of re‐feeding, respectively. Our findings indicated that food deprivation leads to
mobilization and utilization of stored lipid to mitigate the basic energy demand. This metabolic change,
following food deprivation generates oxidative and nitrosative stress, causing loss in reproductive
performance and minimize energy expenditure. Further, re‐feeding helps in restoration of the normal
reproductive performance and metabolic status suggesting the trade‐off between metabolic and
reproductive performance for the survival of the species as an adaptive strategy.
Key words: Food deprivation, stress, anti‐oxidant enzymes, steroidogenesis, reproduction, hormone
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Results
Results indicated that food deprivation generate havoc oxidative and nitrosative stress, leading to
significant alteration in the stress parameters (significant increase in H/L ratio, reactive oxygen species‐
ROS level, lipid peroxidation‐MDA level, total nitrate/ nitrite level‐NO level, and significant decrease in
specific activity of testicular steroidogenic enzymes ‐ 3β HSD and 17β HSD and anti‐oxidant enzymes ‐
SOD, CAT and GPx. Re‐feeding for 24 h partially minimize the stress load but complete depletion of
the stress load was achieved after 48 h of re‐feeding. Thyroidal (decrease in TT4 and increase in TT3 in
re‐feeding situation indicate significantly high peripheral conversion of T4‐T3 after re‐feeding) and
reproductive hormones (increase in Testosterone in the re‐feeding situation) significantly altered after
24 h of re‐feeding compared to food deprived birds but the restoration of the normal hormonal status
was achieved only after 48 h of re‐feeding. Partial and complete restoration of reproductive
performance was achieved in food deprived birds after 24 and 48 h of re‐feeding, respectively.
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AS-010

Manipulation of incubational temperature can affect post‐hatch performance and
expression of thermoregulatory and nutrient transporter gene in broiler chicken
S.K. Soren*, S.K. Bhanja, A.B. Mandal, M. Mehra and A. Goel
Central Avian Research Institute, Izatnagar‐243 122

Background
Temperature is the most pervasive environmental factor that influences livestock and poultry
through altering their physiological functions and mediating hormonal and molecular changes. It is
hypothesized that exposure to an extreme climate at early stages of life can help in developing memory
cells for coping adverse condition. This study investigate the role of incubational thermal manipulation
on embryo viability, post‐hatch growth, vital organ development and differential expression of
thermoregulatory (cFOS and nNOS) and nutrient transporter (Cdx and PepT1) genes.
Methods
Seven hundred fertile broiler chicken eggs were set in a force draft incubator at of 99.5°F and 60%
RH. During 4 to 7 d (early), 11 to 14 (mid) and 18 to 21d (late) 100 eggs each were subjected to hot
(102.2°F, RH 70%) or cold (96.8°F, RH 60%) temperature for 6 h daily after that maintained at standard
incubation temperature as that of control group (99.5°F and 60% RH) till hatching. On the day of hatch
(DOH) and 14th day post‐hatch (PH) growth performance, blood bio‐chemicals and expression of
thermoregulatory and nutrient transporter genes in brain or jejunum tissues were studied.

Conclusion
It is concluded that exposure to cold temperature during incubation may help in improving the
hatchability, growth; thermoregulatory and nutrient transport mechanism in broiler chickens. Whether
incubational thermal manipulation induces long lasting physiological memory required for better
adaptation during thermal stress requires further studies.
Key words: Thermal manipulation, growth, thermoregulatory, nutrient transporter gene, broiler chicken
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Results
Embryonic death was lower in mid hot (MH) and mid cold (MC) group than control or early hot
(EH) and early cold (EC) group. There was improvement in hatchability (6%) in mid hot (MH) and mid
cold (MC) group but chick: egg weight ratio was better in late hot (LH) or late cold (LC) group.
Increased rectal temperature (P<0.01) was recorded in MC (104°C) and LC (105°C) than the standard
group. Thermal manipulation did not affect the vital organ development, but lower heart weight was
recorded in MH group chicks at DOH. Moreover, EC group chicks had better 14th day body weight
(P<0.01) and 0‐14 day weight gain (P<0.05). Higher (P<0.01) serum glucose and protein but lower
cholesterol level was recorded in MC or LC group chicks. Though there was no difference in Hb% and
PCV but higher (P<0.05) H/L ratio (indicator of stressful condition) was recorded in LH group than
control or EC group chicks. Expression of neuronal thermoregulatory genes Cfos and nNOS was higher
in cold incubated group at DOH but at 14th day PH their fold expression decreased. Expression of
intestinal nutrient transporter genes Cdx and PepT1 at DOH did not differ between hot or cold
treatment but at 14th day PH Cdx expression up‐regulated in LC incubated chicks and PepT1 increased
expressions in MC. Expression of heat stock protein (HSP70) was higher in early hot incubated chicks
but expression increased in late cold incubated chicks on 14 d PH.
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AS-011

Evaluation of epigenetic temperature adaptation and its effects in indigenously
developed broilers through production, physio‐biochemical parameters and
molecular tools
S.A. Amrutkar*, V.K. Saxena, K.V.H. Sastry1 and S. Tomar
Central Avian Research Institute, Izatnagar‐243 122
1

Regional Station, Central Avian Research Institute, Bhubaneswar‐751 003

Background
Heat stress causes serious losses in poultry production by increasing mortality and reducing
performance. Under present scenario of climate shift, it is important to develop broilers which can
withstand heat stress. Thermal conditioning during embryonic stage causes epigenetic changes in
PO/AH region. A pilot experiment on thermal conditioning led epigenetic temperature adaptation in
broiler and its effect evaluation on performance, physio‐biochemical traits and gene expression profiles
was conducted by re‐exposing the chicks at THI 91.
Methods
Fertile eggs (100) of CARIBRO‐Vishal were divided into two equal groups viz. thermal
conditioning and normal incubation groups (Control). In treatment group, during 14‐18th day of
incubation, the temperature was raised to 40°C for 4 hours/day. Epigenetic changes in BDNF gene in
brain of DOCs of both the groups were analysed by bisulphite method. Ten‐days old chicks (25/group)
of both groups were re‐exposed at THI‐91 for 4 hours/day for 7 days in Psychometric chamber. During
re‐exposure trial, data on production, physiological, hemato‐biochemical traits, mRNA expression of
HSP‐70 and BDNF genes (qPCR method) were recorded and analyzed using SPSS ver17.0.

Conclusions
Overall, the thermally conditioned chicks exhibited better performance and tolerance to stress;
therefore thermal conditioning during critical embryonic development stage may be used as a tool to
optimize production under tropical conditions. The climate resilient varieties for tropical conditions
may also be developed using thermal conditioning. However, further studies with more number of
samples and encompassing more parameters/systems may be carried out for confirmation.
Key words: Thermal conditioning, embryogenesis, HSP‐70, epigenetics, broiler
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Results
Thermal conditioning during embryogenesis did not affect the fertility % & hatchability % (TES)
and hatchability % (FES). Results indicated that heat conditioning did not adversely affected embryonic
development. No mortality was reported in thermally conditioned chicks however, in control group
the mortality of 14.28 % was recorded during 7 days re‐exposure trial at THI 91. Higher body weights,
weight gains, Feed intake and better FCR was reported in thermally conditioned chicks on 0, 3rd and 7th
day of re‐exposure at THI 91 for 7 days as compared to control group. Thermally conditioned chicks
exhibited less severe stress response as revealed by physiological (body temperature, respiration rate,
and water consumption), hematological (PCV, blood pH, Hb, DLC, hetrophil/lymphocyte ratio) and
biochemical (Na, K and glucose levels in blood) parameters during re‐exposure trail at THI 91.
The hepatic expression levels of HSP‐70 gene in treatment groups at 0, 3rd and 7th day of experiment
were significantly (P<0.05) higher (2.122±0.172, 2.197±0.008 and 2.248±0.1372, respectively) than those of
control group (1.9413±0.025, 2.0283±0.019 and 2.078±0.162).Significantly (P<0.05) higher mRNA
expression of BDNF gene in brain of DOCs was exhibited in thermally conditioned chicks (1.278±0.011)
as compared to control group. Epigenetic changes in BDNF gene were analysed by CT conversion of
DNA samples obtained from brain tissue of DOCs of both groups. The results revealed that DNA
methylation in BDNF gene in heat conditioned chicks with two methylation specific primers MC1 and
MC2 was 1.978±0.101 and 1.77±0.158, fold, respectively over the control group chicks.

3

XXX

01

Proceedings of XXX Conference & National Symposium of Indian Poultry Science Association
22-23 November, 2013, CARI, Izatnagar-243 122 (UP) INDIA

ACON2
IPS

I
CAR

2 2 -2

Izatn
aga
r

3 November, 2013

AS-012

Best Ph.D. Thesis selected for IPSA Dr. D. Choudhury Award‐2013

Studying efficacy of certain stress alleviating nutritional agents on performance
and expression of HSP 70 in broiler chickens during hot and hot‐humid summer
Kulkarni Ram Chandrakant
Central Avian Research Institute, Izatnagar‐243 122
Name of Supervisor: Dr. A.B. Mandal

T

here is urgent need for development of suitable package including nutritional agents, herbs and
additives for alleviating heat stress of meat type as well as egg type poultry birds. In current study
four promising nutritional supplements i.e. ascorbic acid, chromium picolinate, potassium chloride and
zinc oxide were tested in coloured broiler chickens which has special functions in relation to heat stress.
Study envisaged that these nutritional agents were helpful for alleviating heat stress, improving
performance, immunity, and electrolyte balance, and reducing per‐oxidation status of birds and feed‐
cost of production. Moreover, these agents can easily be used for the development of suitable mineral
and vitamin premixes for heat stressed broilers under hot as well as hot‐humid regions of the country
for improved performance, welfare and reduction of feed cost. However, there are many more
agents/herbs/additives that need to be screened and the packages so developed need to be validated
under commercial poultry production system.
Key words: Stress alleviating nutritional agent, performance, expression, HSP 70, broiler, hot‐humid summer
AS-013

Best M.V.Sc. Thesis selected for IPSA AP Chapter Award‐2013

Influence of age, sex and rearing systems on differential expression of duck toll‐
like receptors in native ducks of Tamil Nadu
Gautham Kolluri
Department of Poultry Science, Madras Veterinary College, Chennai‐600 007
Name of Supervisor: Dr. N Ramamurthy

ucks are resistant to many diseases despite their frequent exposure to contaminated places where
the incidence of potential pathogens is relatively high and this might be due to strong innate
response they elicit. Toll‐like receptor (TLR) signalling pathway is one of the most critical and by far the
best characterized mechanism of innate immune system. qRT‐PCR data analysis presented in this study
demonstrates that duck TLR7 is abundantly expressed in lymphoid organs (spleen and bursa), lungs
and internal milieu (small and large intestine). This study showed consistent expression of TLR7 in
native ducks raised under different rearing systems and also of age and sex based immunomodulation.
These findings have indicated that TLR7 mediated innate immune response mechanism exists in ducks
and is important for innate immunity of digestive tract, lymphoid organs and lungs which probably
plays a crucial role in the recognition of single stranded viruses more importantly avian influenza
through dTLR7, thereby enhancing disease resistance in ducks especially native breeds. Higher TLR7
expression might contribute to antiviral defense. Understanding the changes in host gene expression
that occurs with the different environmental conditions, ages and sexes will help to elucidate the basis
of molecular genetic control of disease resistance in ducks. The present research will shed light on
tailored responses of the host immune system to specific microbes in native ducks reared under free
range system, where they expose to marshy areas with high microbial load and their feeding habit is
scavenging.
Key words: Age, sex, rearing system, differential expression, toll‐like receptor, native duck
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