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ABSTRACT

Poultry production in the tropics is mainly affected by environmental stressors, viz. temperature and humidity.
The present investigation aimed to study the growth, carcass and meat quality of the two different genetic groups
of chicken under control (spring season) and heat stress conditions (summer). During the spring season, the mean
temperature of the poultry house was found to be 23.68+0.39°C, while it was 34.41+0.52°C during summer. Under
both conditions, the body weights of both the genetic groups were recorded at 0, 7, 21 and 42 days of age. The
carcass traits were recorded after 6 weeks of age and sensory evaluation was done by meat product preparation. The
results showed no significant difference in the growth performance, carcass traits and sensory parameters of control
and heat stress groups of native cross birds which might be due to better adaptability and heat tolerance potential,
however, the synthetic broiler variety IBL80 was significantly affected by heat stress causing a 16.82% reduction
in marketable weight as compared to the control group. According to the findings of the current study, native cross
chickens had a higher capability for heat tolerance even if fast-growing synthetic broilers were superior in terms of

growth performance and carcass production.
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Climate change has become a major global concern,
leading to extreme climatic variations throughout the
globe. In tropics, warmer climatic conditions along with
the global warming are causing havoc on the overall
health of livestock and affecting their productivity. Poultry
farming too is significantly affected by environmental
stressors such as high temperature and humidity (Nawab
et al. 2018). Heat stress can be defined as the combined
effect of environmental parameters producing conditions
that are higher than the temperature range of the animal’s
thermal neutral zone (Buffington ef al. 1981). Optimum
environmental conditions are required for the birds
to perform up to their maximum potential. When the
temperatures are above the thermo-neutral zone, the birds
exhibit distress to dissipate the heat, affecting various
physiological, biochemical, immunological, behavioural,
reproductive, productive performances (Pawar et al. 2016).
Zaboli et al. (2012) reviewed the three mechanisms that
affect the meat quality in chicken under heat stress; firstly,
panting increases the exhalation of carbon dioxide causing
metabolic acidosis in skeletal muscle, secondly, release
of corticosteroid hormones increases the catabolism of
protein and accelerates the reactive oxygen species (ROS),
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which leads to oxidative stress that disrupt the calcium
regulation in sarcoplasm of the muscles and finally, higher
temperature of the muscle before and during slaughter
results in rapid decline of pH, causing the denaturation
of sarcoplasmic proteins resulting in low water holding
capacity (WHC). Due to their faster growth rate and
heavier body, the present-day commercial broiler poultry
have decreased thermoregulatory potential, thus are more
susceptible to changes in the environment. Sohail et al.
(2012) postulated that heat stress causes severe economic
losses with decrease in marketable weight due to reduced
feed intake in broilers. Despite the lower growth and
egg production potential of the native chicken, it is their
smaller body size, hardiness and natural immunity to
common diseases, which helps them to survive better in
the tropical climatic conditions (Padhi 2016). In Xueshan
yellow feathered broilers, the carcass traits along with
meat quality parameters are also affected by heat stress
(Shao et al. 2018). The present-day focus is on developing
chicken varieties with native chicken bloodline, as these
varieties are most suitable for backyard poultry farming.
The native chicken is considered to be climate resilient
and the broiler varieties with native chicken inheritance,
though are slower growing in comparison to commercial
broiler varieties, but due to their native genetics they are
more climate resilient, require lower input and fetch higher
premium. Thus, the present study was designed to have
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a comparative evaluation of synthetic broiler and native
cross poultry under heat stress on the basis of production
performance and sensory parameters.

MATERIALS AND METHODS

Experimental design, bird housing and feeding: The
experimentation was conducted in the poultry farm of Guru
Angad Dev Veterinary and Animal Sciences University,
Ludhiana, India. At this poultry farm different parent lines
are being maintained, viz. PB1 and PB2. Punjab Brown is a
parent line developed by ex situ selection of Punjab Brown
native chicken, which is native breed of Punjab and birds
of IBL80 which is a fast-growing synthetic broiler variety
and native cross chicken variety were chosen for this
study. The IBL80 is a cross of PB1 and PB2 parent lines,
which have been under selection for improved growth for
more than five decades under the AICRP broiler breeding
project (Naik et al. 2019). Whereas the native cross, was
developed as low input dual purpose poultry variety, by
crossing between males of PB1 line and females of Punjab
Brown line, which is a native poultry breed found in the
Gurdaspur district of Punjab. The chicks of each treatment
group were raised under heat stress (during the summer
months, i.e. April and May) and control conditions (during
spring season of February and March) for a period of
42 days (6 weeks). 40 one day old chicks of each of the
four treatment groups were raised in pens of dimension
11.148 sq. meter. Each treatment had 5 replicates with

Table 1. Ingredients composition of the birds’ diet

Ingredient (g/kg ration) Quantity
Maize 600
Soya bean [44% Crude Protein] 310
De-oiled rice polish 46.55
Dicalcium Phosphate® 20
Limestone Powder 15
Vitamin-Mineral Premix® 1.35
DL-Methionine (99.0%) 1.80
L-Lysine (99.0%) 2.80
Sodium Chloride 2.50
Coccidiostat 0.0005
Calculated analysis

ME MJ/kg 11.93
Crude Protein% 20
Ca% 1
P% 0.45
Digestible lysine% 1
Digestible Methionine% 0.52
Choline Chloride% 0.10
Sodium Chloride% 0.40

“Dicalcium Phosphate contained 18% phosphorous, 23%
calcium. kg of vitamin-mineral premix per ton of feed supplied
each kg of diet with Vit. A, 12000 IU; Vit. D3, 1000 IU; Vit. E.,
25 mg; Vit. H, 5 mg; Vit. B9, 5 mg; Ca, 225 g; Co, 20 mg; Mg, 60
mg; Fe, 30 mg; Cu, 2 mg; Mn, 2 mg; Zn, 2 mg; K, 20 mg; Choline
chloride (50% choline), 50 mg; I, 1 mg; Se, 0.1 mg; ethoxyquin,
3000 mg.
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8 chicks per replicate. The pens were properly disinfected
before arrival of the day-old chicks. Rice husk was used
as the bedding material and equipment’s such as chick
drinkers, linear feeders, and light bulbs were used as per
standard requirements (23 h constant light at an intensity of
40 lux with 1 h of darkness). The birds were fed with chick
ration (ME and 20% CP) as per the ration formulation
of the AICRP project (Table 1), with ad /ib. feeding and
watering at chick stage.

To assess the in-house ambience, the temperature and
humidity of the poultry shed were recorded thrice daily i.e.,
morning, afternoon and evening with the help of Manson’s
wet and dry bulb hygrometer (Zeal make). Temperature
Humidity Index (THI) was calculated with the help of
formula:

THI = 0.85t,,+0.15t , (Tao and Xin 2003)
wet bulb

where, t, , dry bulb temperature and t ,

temperature in degree centigrade (°C).

Variables recorded: Birds were individually weighed
at 1%, 7% 21 and 42* day. Average daily gain up to
3 weeks (ADG3), average daily gain up to 6 weeks (ADG6)
of age, average daily gain from 3 to 6 week (ADG 3-6)
were calculated. At the end of the experimental period at
6 weeks, the birds were slaughtered following scientific
procedure, for evaluating the meat parameters. Live
weight, carcass yield (as proportion to live weight), and the
weight of carcass cuts: neck, wings, breast, drumstick, and
giblets (liver, gizzard, and heart) were recorded. Sensory
parameters of meat products, viz. appearance, flavour, and
texture, cooking loss, juiciness and overall acceptability
were assessed.

Meat product preparation: Deboned meat from 6
randomly selected birds from each group was used for
the preparation of chicken nuggets. The procedure for the
preparation of the chicken nuggets was similar to Rindhe
et al. (2018) with slight modifications (i.e. without the
addition of wheat bran and egg albumin). After collection,
the meat was stored at -18°C and partially thawed
overnight at 4°C, the day before the preparation of meat
product. The thawed meat was double minced in meat
mincer (Mado Eskimo Mew-714, Mado, Germany) using
4 mm plate. Meat emulsion was prepared in a bowl chopper
(Seydelmann K20, Ras, Germany). The pre-weighed meat
was chopped for 2 to 3 min by the addition of salt, sodium
tripolyphosphate and sodium nitrite, chilled water. Refined
vegetable oil was slowly incorporated while chopping, till
it was completely dispersed in the batter. The remaining
ingredients were added and chopped till the desired
consistency of emulsion was achieved. Meat emulsion
of about 200 g was filled into the stainless-steel moulds
and cooked at 121°C for 15 min. The weight of the meat
block was recorded after cooking to estimate the cooking
loss. The cooking loss was calculated and expressed as
percentage by a formula:

[(Weight of raw meat emulsion - Weight of cooked
product)/ Weight of raw meat emulsion]x100.
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Table 2. 8-point scale used for evaluation of Sensory attributes of meat product (nugget)
Attribute Scores
8 7 6 5 4 3 2 1
Colour and Excellent Very good Good Fair slightly poor ~ Moderately Very poor Extremely
Appearance poor Poor
Flavour Extremely Very Moderately Slightly Slightly Moderately Very Extremely
desirable desirable desirable desirable  undesirable  undesirable = undesirable = undesirable
Juiciness Extremely  Very juicy = Moderately Slightly Slightly dry ~ Moderately Very dry Extremely
juicy juicy juicy dry dry
Texture Extremely Very Moderately Slightly Slightly Moderately Very Extremely
desirable desirable desirable desirable  undesirable  undesirable = undesirable = undesirable
Overall Extremely Very Moderately Slightly Average Moderately Very Extremely
acceptability acceptable  acceptable  acceptable acceptable  acceptable unacceptable unacceptable unacceptable

Sensory evaluation: A panel consisting of seven
experienced and semi-experienced judges, included faculty
and postgraduate scholars of Department of Livestock
Products and Technology (LPT), College of Veterinary
Science, Guru Angad Dev Veterinary and Animal Sciences
University, evaluated the samples for sensory attributes
like colour and appearance, flavour, juiciness, texture and
overall acceptability. An 8-point hedonic scale for product
evaluation (ranging from 8 = excellent and 1= extremely
poor) was prepared in reference to Keeton 1983 and was
used by the panellists (Table 2). The samples were suitably
coded and presented to the panellists and water was served
for rinsing the mouth between the samples.

Statistical analysis: For studying the significant
difference between the two varieties of birds under two
different environmental conditions, data pertaining to
different growth, carcass and sensory variables, were
analysed using a two factor ANOVA with interaction effect
by GLM procedure of SAS 9.3 software package. The
statistical model used was:

Y.

j = b+ B+ THI+ BxTHI, +e,

where, Yijk , independent variable; B, , main effect of
breed; THIj, main effect of THI and BXTHI,_, interaction
effect of breed and THI on growth, carcass and sensory
variables. Sensory variables were analysed using parametric
statistics, with reference to Adegbeye ef al. (2020). Prior to
analysis, the square root transformation of the sensory data
was done to approximate normal distribution.

RESULTS AND DISCUSSION

Temperature-Humidity — Index (THI): Based on
experiential observations of weather conditions in the place
of study, the two groups of poultry (native cross and IBL80
broiler) were raised during February to March (spring
season) and May to June (summer months). The t, during
February to March, in the poultry house ranged from
19°C to 24°C, whereas for summer season it ranged
from 28°C to 40°C. During the spring season, the mean
temperature of the poultry house was found to be
23.68+0.39°C, while it was 34.414+0.52°C during summer.
The THI and t, in summer season were extremely high
indicating the stressful conditions as compared to ambient

season. As the t, of the spring season was within the
thermo-neutral zone birds raised during this period were
considered as control group. The mean in-house THI
of the control group was 22.454+0.37 and HS group was
32.87+£0.46. Hence, the birds reared in summer season
were naturally subjected to heat stress and constituted the
heat stress group. The results of the present investigation
regarding THI differences between control and heat stress
seasons, substantiate the findings of Behura et al. (2016),
who conducted the study on broiler breeder pullets in
Odisha, India and reported that the mean effective THI
during winter was 22.48, during which the maximum t,
was within the thermo-neutral zone (TNZ; 18°C to 24°C).
Vale et al. (2010) observed decreased performance and
high mortality in broilers older than 31 days at THI above
30.6. Purswell ef al. (2012) observed a reduction in the
performance of heavy broilers when the THI exceeded
20.8. Moura et al (2015) did meta-analysis aiming to study
the effect of heat stress on growth in broilers at 1 to 42
days of age and reported a 36.5% reduction of body weight
gain in broilers when the mean values for dry-bulb and
wet-bulb temperatures were higher than 32°C and 25.7°C,
respectively with average THI at 23.3.

Growth parameters. Table 3 shows the effect of different
factors on growth and average daily gain (ADG) variables
in native cross and synthetic broiler chicken. The effect
of breed was significant (P<0.05) on all body weight and
average daily gain variables. IBL80 broiler was superior
in growth performance in comparison to native cross for
all the growth variables. The average daily gain (ADG)
analysis in two cross bred indicated that the IBL80 had
higher ADG. The overall average feed conversion ratio
(FCR) of IBL80 birds was higher (1.9) in comparison to
native cross variety (3.3).

THI was found to have significant effect (P<0.05) on
majority of weight and ADG variables, excepting the
variables day old body weight and BWT7. There was
marked reduction in the performance of the poultry birds
that were raised under heat stress as compared to control
group. The poultry birds raised under control THI period
were 15.63% and 9.64% times superior in comparison to
birds under heat stress with respect to BWT21 and BWT42
respectively. The average FCR of the poultry birds,
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Table 3. Mean and standard error estimates indicating the effect of genotype, THI and their interaction on growth and average daily
gain (ADQG) variables in native cross and synthetic broiler

Breed effect NC IBL80

Day Old (g) 36.71*+0.43 (80) 38.58%+£0.43 (80)

BWT7 (g) 53.69*+1.22 (78) 69.38%+1.21(76)

BWT21 (g) 175.99°+4.19 (77) 236.31°+4.23 (73)

BWT42 (g) 962.29+16.66 (77) 1430.05°£16.76 (73)

ADG 0-3 (g) 6.63+0.19 (77) 9.42°+0.20 (73)

ADG 3-6 (g) 15.417+0.27 (77) 23.71°+0.27 (73)

ADG 0-6 (g) 22.03%+0.39 (77) 33.13%+0.27 (73)

THI Effect Control Heat Stress

Day Old (g) 37.98+0.41 (80) 37.31+0.44 (80)

BWT7 (g) 62.65+1.17 (78) 60.43+1.25 (75)

BWT21 (g) 221.09+4.05 (77) 191.21°+4.35 (73)

BWT42 (g) 1251.17°£16.08 (77) 1141.18%17.31 (73)

ADG 0-3 (g) 8.72:£0.19 (77) 7.335+£0.20 (73)

ADG 3-6 (g) 20.17+0.26 (77) 18.95°+0.28 (73)

ADG 0-6 (g) 28.89°+0.38 (77) 26.28+0.41 (73)

Breed x THI IBL80 Control IBL80 Heat Stress NC Control NC Heat Stress
Day Old (g) 38.96+0.67 (40) 38.19+0.42 (40) 36.99+0.42 (40) 36.43+0.79 (40)
BWT7 (g) 68.31+1.33 (39) 70.44 +£2.52 (37) 56.98+1.49 (39) 50.41+0.96 (39)
BWT21 (g) 265.91+6.45 (38) 206.71°+4.18 (35) 176.27+4.42 (39) 175.71£7.18 (38)
BWT42 (g) 1588.69°+28.21 (38) 1321.41°+18.24 (35) 963.65+15.56 (39) 960.95+29.39 (38)
ADG 0-3 (g) 10.81%+ 0.29 (38) 8.03*+0.192 (35) 6.63£0.19 (39) 6.63 +£0.37(38)
ADG 3-6 (g) 24.90+ 0.51 (38) 22.53>+0.328 (35) 15.43 +£0.23 (39) 15.38 £ 0.43 (38)
ADG 0-6 (g) 35.71* £ 0.67 (38) 30.56° +0.43 (35) 22.06 +0.37 (39) 22.01 +0.69 (38)

Mean+Standard error (sample size); NC, Native cross; THI, Temperature humidity index; Means with different superscript between
rows differ significantly at P<0.05; Values in parenthesis indicate number of observations.

belonging to both the varieties, was superior under control
condition (2.6) in comparison to heat stress (2.7).

BreedxTHI interaction, which indicated the genotype
environment interaction, was found to be significant on
all variables excepting day old body weight. Within breed
analysis revealed that in case of native cross there was no
significant difference between the mean values of birds
maintained under control and heat stress conditions, with
the birds under control THI having marginally superior
mean values. In case of IBL8O0 broiler, the birds maintained
under heat stress conditions had significantly lower mean
estimates for all growth and ADG variables, excepting
day old body weight. The estimates for FCR indicated
better results under control conditions for both varieties
in comparison to heat stress conditions. FCR the estimates
were 3.0, 3.6, 1.7 and 2.1 for native cross control, native
cross heat stress, IBL80 control and IBL80 heat stress
groups, respectively.

Heat stress had significant effect on the body weight
in poultry. The broilers under heat stress showed reduced
feed intake and body weight gain as compared to control
group birds which was similar to the results of Sohail ez al.
(2012) and Zuo et al. (2015). The reduction in body weight
gain might be due to decreased appetite and lowered feed
intake, a defensive mechanism for less metabolic heat
production. The broilers selected for growth consume more
feed leading higher metabolic heat production, thus there is

greater reduction in feed intake during high temperatures
(Rosa et al. 2007). So, in agreement with this IBL80 feed
intake might be reduced greatly than native cross chicken,
resulting in significant reduction of body weight in IBL80
under heat stress. The decreased body weight and increased
water-to-feed ratio was observed in selected broilers under
high ambient temperatures due to genotype-environment
interaction (Deeb and Cahaner 2002).

Our results indicated that the effect of heat stress was
detrimental on growth performance and feed conversion
of IBL80 broiler in comparison to native cross poultry.
The decreased body weights resulting in the poorer
performance was also observed in the earlier studies (Attia
et al. 2011, Sohail et al. 2012, Rimoldi et al. 2015). The
native cross variety showed greater adaptability to stressful
climatic conditions. The native cross performed well even
under the heat stress conditions although the body weights
were less under heat stress as in comparison to the control
group, no significant difference were noticed. The results
were similar to the study in China that native chickens
were not significantly affected by heat stress as compared
to broilers (Lu et al. 2007). In contrast to this, Bueno et al.
(2020) observed that the overall performance of the slow
growing broiler was better than the fast-growing broiler
under cyclic heat stress. This may be due to the resistance
and adaptation to altering environmental changes in slow
growing birds.
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Table 4. Mean and standard error estimates indicating the effect of genotype, THI and their interaction on carcass variables in native
cross and synthetic broiler
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Breed effect Native Cross (N=21) IBL8O0 (N=20)

Live weight (g) 998.60° + 28.22 1444.80° + 26.55

Dressing weight (g) 689.05* +20.53 997.19* +19.31

Dressing proportion 0.69+0.01 0.69+0.01

Heart (g) 4.92¢40.18 4.28°+0.17

Liver (g) 29.02%+0.99 50.54°+0.94

Gizzard (g) 34.03*+0.90 49.94°+ 0.85

Thigh (g) 106.82% + 3.46 157.84+3.26

Drumstick (g) 93.61*+3.07 151.73°+2.88

Breast (g) 128.37¢4+4.11 227.64%+ 3.87

Back (g) 116.49+3.55 178.79+ 3.33

Wings (g) 55.07* +2.02 107.27°+ 1.90

Neck (g) 27.95*+0.94 46.01°+ 0.88

THI Effect Control THI (N=20) Heat Stress THI (N=21)

Live weight (g) 1259.00° + 34.84 1184.403"+ 16.96

Dressing weight (g) 875.80*+25.35 810.44*+12.34

Dressing proportion 0.69+0.01 0.68+0.003

Heart (g) 7.24°+0.23 5.96°+0.11

Liver (g) 43.95*+1.23 35.62°+0.60

Gizzard (g) 4538+ 1.11 38.59°+0.54

Thigh (g) 132.26 +4.28 132.39£2.08

Drumstick (g) 12530+ 3.78 120.04 + 1.84

Breast (g) 189.68*+5.07 166.33% +2.47

Back (g) 151.78* + 4.38 143.52°+2.13

Wings (g) 83.66% = 2.49 78.69° + 1.22

Neck (g) 35.46° £ 1.16 38.50°+ 0.56

Breed x THI NC Control (N=10) NC HS (N=11) IBL80 Control (N=10) IBL8O HS (N=10)
Live weight (g) 996.00+ 19.09 1001.20+ 10.67 1522.00% 59.83 1367.16+ 24.03
Dressing weight (g) 695.60+35.84 682.50+20.04 1056.16+£35.84 938.39*+14.40
Dressing proportion 0.69 +0.08 0.68 + 0.04 0.69 +0.01 0.69 + 0.004
Heart (g) 499+0.14 4.85+0.08 9.49*+0.39 7.07°+£0.16
Liver (g) 30.19%£ 0.57 27.85°+0.32 57.69°+£2.13 43.38°+0.86
Gizzard (g) 34.27+0.76 33.78 £0.43 56.48+ 1.83 43.39°+0.76
Thigh (g) 101.53% 2.46 112.11°+1.38 163.00 +7.32 152.69+2.94
Drumstick (g) 93.22+£2.00 94.00 £ 1.12 157.39 £6.51 146.07 £2.62
Breast (g) 133.88%2.89 122.85°+ 1.62 245.48*+ 8.69 209.81°+ 3.49
Back (g) 111.332 +£3.52 121.67°+1.97 192.228 +7.26 165.37°+£2.92
Wings (g) 54.46 + 1.46 55.69 +0.82 112.86° +4.27 101.68°+ 1.72
Neck (g) 27.59+ 1.04 28.31+£0.58 4333+ 1.94 48.68°+0.76

NC, Native cross; HS, Heat stress; THI, Temperature humidity index; Means with different superscript between rows differ
significantly at P<0.05; Values in parenthesis indicate number of observations.

Carcass traits: Table 4 shows the effect of different
factors on carcass variables in native cross and synthetic
broiler chicken. General linear model analysis revealed that
apart from carcass yield, the effect of breed was significant
on all the carcass quality traits. IBL80 being a fast-growing
broiler, had significantly higher yield as compared to native
cross in all the carcass traits.

THI when considered as a major effect, had a significant
effect (P<0.05) on carcass traits. The birds raised under
heat stress THI, had lower yield with respect to giblets and
meat cutoff variables. However, no significant difference
between control and heat stress THI, was observed on

carcass yield, thigh and drumstick variables.

Apart from carcass yield and drumstick yield, breedxTHI
interaction had a highly significant effect (P<0.01) on all
carcass traits. In native cross liver, thigh, breast and back
had significant differences (P<0.05) in weights, between
control and heat stress THI, there was reduction in liver
and breast weight and increase in weights of thigh and
back meat cuts. In case of IBL80 broiler variety, highly
significant (P<0.01) reduction in weight of giblets and
meat cutoffs including heart, liver, gizzard, breast, back,
wings and increase in neck weight was observed under heat
stress.
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Table 5. Mean and standard error estimates indicating the effect of genotype, THI and their interaction on sensory attributes in native
cross and synthetic broiler

Breed effect NC (N=12) IBL8O (N=12)

Colour & Appearance 7.19°+0.04 6.98"+0.04

Flavour 7.06+0.04 7.10+0.04

Juiciness 7.08+0.05 7.09+0.05

Texture 7.20°+0.05 6.95°+0.05

Overall acceptability 7.12+0.03 7.06+0.03

Cooking loss (%) 4.8 6.8°

THI Eftect Control (N=12) Heat Stress (N=12)

Colour & Appearance 7.22:4+0.04 6.96+0.04

Flavour 7.20°+0.04 6.95+0.04

Juiciness 7.21°+0.05 6.97°+0.05

Texture 7.23%+0.05 6.93+0.05

Overall acceptability 7.22°+0.03 6.96°+0.03

Cooking loss (%) 5.5% 7.3%

Breed x THI NC Control (N=6) NC Heat Stress (N=6)  IBL80 Control (N=6)  IBL80 Heat Stress (N=6)
Colour& Appearance 7.25+0.05 7.13%£0.05 7.18*+0.05 6.78°+0.05
Flavour 7.08+0.06 7.03+0.06 7.317+0.06 6.88°+0.06
Juiciness 7.1240.07 7.05+0.07 7.30%+0.07 6.88°+0.07
Texture 7.25+0.06 7.15+0.06 7.20°+0.06 6.70°+0.06
Overall acceptability 7.17+0.04 7.07+0.04 7.27*+0.04 6.85+0.04
Cooking loss (%) 4.00 5.5¢ 6.3° 7.5°

NC, Native cross; PD, Per cent difference; THI, Temperature humidity index; Means with different superscript between rows differ
significantly at P<0.05; Values in parenthesis indicate number of observations.

The carcass yield was higher for commercial broiler
than the native cross chicken, as these were fast growing
broilers which could have resulted in higher yield. Breast
weight, carcass weight and carcass yield were higher in
commercial broilers whereas drumstick weight was higher
in native cross (Pandey ef al. 2018). Sarsenbek et al. (2013)
also found that the commercial broilers have greater carcass
yields than the native chickens of China. This may be due
to high breast muscle proportion of commercial broilers as
compared to native chicken. Berri et al. (2001) observed
that continuous selection of parent birds had led to higher
body weight and better carcass yield of broiler varieties
than that of unselected birds such as the native chicken,
which might also be the reason for higher yield in IBL80
than native cross, studied in the present experiment.

Attia et al. (2011) reported that there was significant
reduction in carcass yield, liver and giblets weights due
to heat stress, however, no significant reduction in heart
and gizzard weight. On exposure to heat stress the broilers
showed decreased breast, liver, heart weights and increased
back and wings yield, without affecting the thigh and
drumstick yield (Zeferino et al. 2015). The fast-growing
broilers showed significant reduction in heart weight under
heat stress but no significant reduction in heart weight was
observed in slow growing broilers (Zhang et al. 2017).
Chronic heat stress had decreased the proportion of breast
muscle and increased proportion of thigh muscle relative
to body weight (Zhang et al. 2012). Similar to this finding,
we found a significant increase in thigh weight under heat
stress in native cross but no such variation was observed

in broiler variety. Rosa et al. (2007) observed that high
ambient temperatures had a greater effect on selected
broilers than the unselected broilers.

Sensory attributes: Table 5 shows the effect of different
factors on sensory attributes in native cross and synthetic
broiler chicken. Sensory attributes of meat products
considered for analysis viz. colour and appearance, flavour,
juiciness, texture, overall acceptability and cooking
loss were significantly affected (P<0.01) by the breed of
chicken. Meat nuggets prepared from native cross chicken
were found to be significantly superior (P<0.01) with
respect to colour, texture and cooking loss.

THI had a highly significant effect (P<0.05) on all the
sensory parameters and the nuggets prepared from poultry
raised under control THI, were superior to those exposed
to heat stress.

BreedxTHI interaction had a significant effect on all the
variables. Within breed analysis revealed that there was
no significant difference in the sensory attributes of native
cross poultry whether raised under control or heat stress
THI conditions. There was significant (P<0.01) reduction
in sensory attributes and higher cooking loss in case of
products prepared from IBL8O chicken raised under heat
stress.

Pandey et al. (2018) studied the sensory attributes of
meat in native cross and commercial broiler and found
no significant differences and both the meats had good
consumer acceptability. In a similar study in China, yielded
better results for Chinese native chicken with respect to
cooking loss and drip loss, whereas greater carcass yields
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were achieved in commercial broilers. Sarsenbek et al.
(2013) proposed that the major factor affecting the quality
of meat might be due to varying genetics. Devatkal et
al. (2019) in a study on slow growing broiler found that
sensory attributes of meat and meat products were like that
of the commercial broilers. Haunshi et al. (2010) observed
that the overall acceptability of meat of Miri and Mizo-
local native chicken was numerically better than those of
fast-growing improved chicken varieties. In agreement
with the above studies, the native cross was similar in
sensory attributes of broiler whereas superior in colour,
texture and cooking loss.

The deterioration of meat quality at higher temperatures
has been reported in previous studies. There was reduction
in meat quality attributes like pH, colour, water holding
capacity, sensory attributes of birds that were raised under
high ambient temperatures. This was due to the oxidative
stress resulting in lipid and protein oxidations altering the
meat quality (Khan ez al. 2018). Shao et al. (2018) observed
the reduction in weights and physico-chemical properties
in thigh and breast muscles of chicken exposed to heat
stress. Chronic heat stress increases the lactate production
by accelerating the glycolysis resulting in decline in the pH
affecting the meat quality (Zahang et al. 2012). The results
indicated that due to the climate resilient body physiology
of the native cross chicken, the sensory attributes of meat
were preserved even under stress conditions. Heat stress
also had a significant effect on growth, carcass traits and
meat quality. Native cross chicken as compared to IBL8O
were not significantly affected by heat stress which might
be due to their superior adaptability and heat tolerance
potential. In the present study, on comparative assessment
of the birds raised under heat stress revealed that the
sensory attributes of meat products prepared from native
chicken were higher than IBL80 chicken.

The results of the present study indicated that though
the fast-growing synthetic broilers were superior in their
growth performance and carcass yield, it was the native
cross chicken which had greater heat tolerance potential.
The sensory evaluations of meat products prepared from
native cross chicken had higher consumer acceptance and
were superior with respect to colour, texture and cooking
loss. Comparative assessment of the THI in the spring and
summer months revealed that the poultry were exposed
to seasonal heat stress during the summer months. In
comparison to native chicken in fast growing synthetic
broilers, seasonal heat stress had greater effect on the
growth performance, carcass yield and sensory properties
of the poultry meat.
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