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ABSTRACT 

 

Environmental heat stress is one of the most 

challenging conditions in the world which have ad-

verse impact on the industry of poultry. Broiler 

chicken strains are delicate to heat stress primarily 

due to not having sweat glands. The current study 

was aimed to investigate the effects of heat stress 

exposed on growth performance and Bio-physiolog-

ical characteristics for (Cobb, Hubbard and Arbor 

Acres broiler hybrids) under the summer season 

when environmental conditions of Egypt were re-

vealed. A total of three hundred one day old (one 

hundred birds from each hybrid) at one day of age 

were brooding under the same conditions of water, 

diet consumed, breeding system, vaccines and 

medications used during the period birds life even 

slaughtering age. The three strains were randomly 

divided into twelve groups (three strains "Cobb, 

Hubbard and Arbor Acres" X two treatments "control 

group and heat exposed group" X two replicates X 

twenty five chicks).The degrees of environmental 

temperature and relative humidity during housing 

are (Environmental temperature = 32°±2 Celsius 

degree, Relative humidity = 50±5 percentage) for 

control group and (Environmental temperature 

=40°±2 Celsius degree, Relative humidity= 20±5 

percentage) for the heat stressed group. The body 

weight, body weight gain, edible parts of carcass 

(carcass, thigh, drum, breast muscles and giblets 

weight) and inedible parts of carcass (blood, feath-

ers, head and legs weight) were recorded to heat 

stressed group and control group. Lymphatic or-

gans such as spleen, thymus and bursa weight 

were measured also. The last results concluded that 

the Cobb strain showed the best growth perfor-

mance and carcass characteristics under heat 

stress condition, while the Arbor Acres strain con-

sidered the best strain which didn't effected a lot in 

their rectal temperature such another strains with 

heat exposure. The Arbor Acres strain for each 

group (control and treated) have the highest viabil-

ity. The control group and Hubbard strain showed 

an increase in bursa weight compared to heat ex-

posed group and another strains. It was concluded 

that the Cobb strain has the best performance under 

heat stress comparing to the other strains broiler 

chicken. 
 

Keywords: Broiler, Growth, Carcass and Heat  

exposure 
 

INTRODUCTION 
 

The poultry industry was major source protein to 

human so the poultry production was increased dur-

ing last two decades. But the high ambient temper-

atures were negative effect of production traits. 

Pourreza and Edriss (1992) raised broiler at 20 or 

30°C (control and high temperatures respectively) 

until 45 days of age, compared with normal temper-

atures high temperature decreased slaughter and 

carcass weights and increased dressing percent-

age. Broiler chickens are sensitive to heat stress 

(Yousaf et al 2019, Yousaf et al 2018). Poultry 

birds don't have sweat glands for heat releasing fac-

tor, if panting failed to decrease the high internal 

body temperature, birds become inactive, ex-

hausted and mortality happened because of the cir-

culatory, respiratory and electrolytes imbalance 

(Swayne, 2017). It has been exploring the impact of 

high environmental temperature on the perfor-

mance of different poultry species, including broilers 

(Dozier et al 2007) and has found that high environ-

mental temperatures have pernicious impacts on 
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productive performance. Increase body tempera-

ture of poultry (Altan et al 2000), water consump-

tion (Arce-Menocal et al 2009) and decrease of 

feed consumption due to higher ambient tempera-

ture (Dozier et al 2007). Humidity and temperature 

play a key role which is one of the foremost impera-

tive environmental factors during poultry housing 

(Lourens et al 2005). Broilers expose to higher am-

bient temperature, increase body temperature 

(Reddy, 2000) consequently released the corti-

costerone hormone into the circulation of blood to 

help the metabolism (Arce-Menocal et al 2009). 

This hormone might cause humoral immunity and 

cell mediate failure cause of the changing's in 

plasma concentrations of Adrenocorticotropic Hor-

mone and corticosteroids affect the lymphoid or-

gans, decrease the mass of spleen, thymus and 

bursa (Havenstein et al 2003). The current study 

was pointed to investigate the impacts of adaptation 

of heat stress on growth performance and charac-

teristics carcass. 

 

MATERIALS AND METHODS 

 

Statement of the Experiment 

 

This experiment was carried out at Poultry 

Breeding Farm, Poultry Production Department, 

Faculty of Agriculture, Ain Shams University. A total 

of three hundred one day old chicks from three 

broiler strains (100 Cobb, 100 Hubbard and 100 Ar-

bor Acres). All groups were isolated from each other 

by plastic sheet barriers. 

Broiler chicks were randomly divided into the fol-

lowing groups: Normal control group (C) exposed to 

environmental temperature (T=32±2°C) at the day 

of hatch and decreased 1°C every three days even 

16th day of age when temperature stabled at 24°C 

even age of Slaughtering, while the relative humidity 

recorded arrange from (40-60%) during the age of 

birds. Another group which exposed to heat stress 

had the same temperature program, but exposed to 

40°C from 1 day up to 7 day of age for 3 hours daily 

and exposed to 40°C for 3 hours before slaughter-

ing directly at 35 day of age. 

 

Housing and Management 

 

Before receiving the experimental chicks, the 

broiler house is used for rearing the chicks with den-

sity about 7 birds /m2. All orifices of the rearing 

house (semi-open-housing system) had been 

closed to maintain temperature and a thermometer 

was installed to monitor temperature in the center of 

the room.  

Feed and water were supplied ad libitum. Birds 

were fed on a commercial starter diet based on 

corn-soybean meal; containing 23%, crude protein 

and 3000 kcal/kg ME from one day to 17 days of 

age, and replaced thereafter by a diet containing 

21%, crude protein and 3050 kcal/kg grower diet 

which then have been substituted by a diet contain-

ing 19%, crude protein and 3100 kcal/ kg.  

 

Body weight and body weight gain 

 

Body weight was recorded individually and 

weight gain calculated weekly to the nearest (0.1g) 

throughout the experimental period at day 1 and 

from 1 week until 5 weeks of age. 

 

Slaughter test and carcass traits 

 

A total of 60 birds (20 chickens from each strain, 

10 birds from each treatment) at the end of the 

growth experiment will be taken at 35 day of age 

randomly from each treatment. After complete 

bleeding was over, birds were scalded at 60 C° wa-

ter for 30 seconds; feathers were removed by de-

feathering machine. After the removal of head, vis-

cera, shanks, edible parts(gizzard, heart, and liver) 

the rest of the body was weighted to determine the 

dressed weight which includes the front parts with 

wings, hind parts and the neck. The dressed birds 

were portioned into right and left sides. The right 

side of each carcass was halved into a front quarter 

(breast and wings) and hindquarter (thigh and drum-

stick). The edible and non-edibles parts were also 

calculated. Also, lymphatic organs such as spleen, 

thymus and bursa were removed and weighed. Af-

ter that the right side of each carcass was split into 

its cuts, breast, drumstick and thigh were weighted 

and recorded. 

 

Bio-physiological characteristics 

 

Rectal Temperature (RT) 

 

Rectal Temperature was measured during the 

thermal challenge period in ten random birds for 

each treatment during the age from 1 up to 7 day of 

age through exposing to heat stress (5 birds for 

each replicate). Rectal temperature (±0.1 °C) was 

measured by inserting a probe of electronic ther-

mometer 3 cm into the colon.  
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Mortality Rate 

 

The number of dead individuals during the 

breeding period was individually recorded to evalu-

ate the viability of three broiler strains under control 

and heat exposure conditions  

 

Statistical Analysis 

 

A general linear model of SAS® was used for 

two-way analysis of variance of statistical analysis 

system (SAS 9.1.3., 2003). Factorial design (2X3) 

was used to examine the effects of different temper-

ature on productive performance, physiological pa-

rameters and three strains to evaluate the acclima-

tion of broiler chickens in response to thermal con-

ditioning. When significant differences among 

means were found, means were separated using 

Duncan’s multiple range test at (P˂0.05) (Duncan, 

1955). 

Yijk=µ + Ti+ Sj+ (TS)ij+ eijk 

 

Where; YijK= Observations, µ= General mean, Ti= 

Temperature, Sj = Strains, (TS)ij= Interaction be-

tween three strains and different temperature and 

eijk= Residual error. 

 

RESULTS AND DISCUSSION 

 

Body weight and body weight gain 

 

Body weight of broiler chicks strains are pre-

sented in Table (1). Our study showed a highly sig-

nificant difference between strains due to body 

weight. The Cobb hybrid recorded the highest 

weight at zero day at hatch (46.07 g) compared to 

Arbor Acres and Hubbard hybrids (41.39g & 36.85g) 

subsequently. 

The Cobb strain showed the best body weight 

during most of ages for each control and group 

which exposed to heat stress. Individuals of Cobb 

strain for control group recorded a significant differ-

ence values in body weight compared to another 

strains. It noticed that Cobb broiler strain reserve its 

performance under heat stress when compared to 

Arbor Acres and Hubbard broiler strains obviously 

which decreased in their body weight affected to 

heat stress exposure. 

It seems that there is no significant effect for in-

teraction between treatment effect and strain effect 

during all ages of flocks in this study. On the other 

hand, Altan et al (2000) decided metabolic and 

physiological responses of Hubbard and Cobb 

strains which exposed to an ambient temperature of 

38±1°C for 2 hour at 14 and 15 days of age. They 

found that exposure to high temperature at an early 

age resulted in weight loss in Cobb broiler strain 

which was not compensated at 35 days of age but 

there was no weight loss in Hubbard broiler strain. 

Data presented in Table (2) showed that the live 

body weight gain for Cobb broiler strain recorded a 

heights value compared to Arbor Acres and Hub-

bard strains for cumulative body weight gain during 

the five weeks of age. It found that groups which ex-

posed to heat stress recorded a lower values of 

body weight gain compared to the control group for 

the same strains under the same conditions of envi-

ronment. It could be noticed that effect of (treat-

ment*strain) interaction showed no significant differ-

ences during all week of age. Al-Batshan (2002) 

showed the effect of ambient temperature (33 ± 

0.5°C) and genotype (Hubbard and IsAJ57) was 

evaluated in a factorial arrangement on broiler per-

formance and found that high ambient temperature 

significantly decreased the body weight gain and 

the reduction under the hot temperature was more 

pronounced for Hubbard broiler chicks than those of 

the IsAJ57 strain. 

 

Carcass measurements 

 

Effect of both strain and heat exposure on ined-

ible parts of carcass is summarized in Table (3). 

There was statistically significant difference ob-

tained for feather weight (122.6 g) due to the effect 

of heat stress compared to strains which didn't ex-

posed to heat stress which recorded (98.34 g). 

While, due to strain effect, the Hubbard strain rec-

orded a non-significant decrease in feather weight 

(103.46 g) compared to Cobb (113.25 g) and Arbor 

Acres (114.69 g). Blood weight recorded non-statis-

tically significant differences, which Hubbard strain 

recorded the highest non-significant value (73.33 g) 

compared to Cobb (65.0 g) and Arbor Acres strain 

(66.47 g).  

In this study, Table (4) showed that gizzard 

weight recorded non-significant differences due to 

strain effect or heat exposure effect and interaction 

between them. The heart weight in Hubbard strain 

recorded the highest non-significant value (8.485 g) 

compared to Cobb (9.18 g) and Arbor Acres (9.285 

g). Heat exposure effect caused a lower non-signif-

icant value (8.35 g) of heart weight compared to 

control groups (9.1 g). 

Edible parts of chickens were weighted at five 

weeks of age for the three broiler strains under con-

trol conditions and heat exposed conditions. It could 

be observed that the strains which exposed to heat  
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Table 1. Means and (SE) of live body weight for broiler strains as affected by heat stress exposure 

 

Age Strain 
Heat stress 

Overall (strain) 
Pr. 

Control Treated Tr st tr*st 

0 day  

at hatch 

Hubbard 
36.64 

±0.43 

37.06 

±0.34 
36.85c 

0
.0

0
7
8
 

<
.0

0
0

1
 

0
.0

0
4
1
 

Cobb 
44.74 

±0.46 

47.40 

±0.52 
46.07a 

Arbor Acres 
41.38 

±0.48 

41.22 

±0.41 
41.3b 

Overall (trait) 40.92b 41.89a  

1stwk 

Hubbard 
153.42 

±2.85 

137.48 

±3.16 
145.45b 

0
.0

0
0
2
 

<
.0

0
0

1
 

N
S

 

Cobb 
169.12 

±3.89 

158.96 

±2.75 
164.04 a 

Arbor Acres 
151.46 

±3.89 

147.30 

±2.73 
149.38b 

Overall (trait) 158 a 147.91b  

2ndwk 

Hubbard 
389.84 

±8.71 

376.51 

±9.29 
383.175b 

N
S

 

0
.0

6
0
0
 

N
S

 

Cobb 
400.60 

±8.51 

406.06 

±8.62 
403.33 a 

Arbor Acres 
389.22 

±7.52 

395.43 

±7.55 
392.325ab 

Overall (trait) 393.22 392.67  

3rdwk 

Hubbard 
770.41 

±16.92 

747.37 

±17.36 
758.89b 

N
S

 

0
.0

0
0
1
 

N
S

 

Cobb 
819.36 

±16.38 

839.04 

±22.52 
829.2 a 

Arbor Acres 
766.18 

±15.18 

722.14 

±14.80 
744.16b 

Overall (trait) 785.32 769.52  

4thwk 

Hubbard 
1185.78 

±30.07 

1153.11 

±44.46 
1169.445 

N
S

 

N
S

 

N
S

 

Cobb 
1173.32 

±29.12 

1213.70 

±30.36 
1193.51 

Arbor Acres 
1188.87 

±31.61 

1100.81 

±35.65 
1144.84 

Overall (trait) 1182.66 1155.87  

5thwk 

Hubbard 
1528.48 

±38.27 

1487.41 

±40.59 
1507.945b 

N
S

 

0
.0

0
4
9
 

N
S

 

Cobb 
1626.84 

±39.64 

1640.81 

±33.78 
1633.825 a 

Arbor Acres 
1582.43 

±43.52 

1495.75 

±39.72 
1539.09b 

Overall (trait) 1579.25 1541.32  

a, b and c Means within the same row with different letters are significantly differed. Pr= probability, NS = non-significant. 

tr= treatment, st= strain. 
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Table 2. Means and (SE) of live body weight gain for broiler strains as affected by heat stress exposure 

 

Age Strain 
Heat stress 

Overall (strain) 
Pr. 

Control Treated tr st tr*st 

0-1 wk. 

 

Hubbard 
116.78 

±2.79 

100.52 

±3.14 
108.65b 

<
.0

0
0

1
 

0
.0

0
3
8
 

N
S

 

Cobb 
124.36 

±3.94 

111.57 

±2.87 
117.965a 

Arbor Acres 
110.08 

±3.90 

106.08 

±2.86 
108.08b 

Overall (trait) 117.07a 106.05b  

1-2 wk. 

Hubbard 
236.42 

±9.38 

237.46 

±8.69 
236.94 

N
S

 

N
S

 

N
S

 

Cobb 
232.53 

±8.52 

247.10 

±8.97 
239.81 

Arbor Acres 
237.76 

±8.47 

247.78 

±7.64 
242.77 

Overall (trait) 235.57 244.11  

2-3 wk. 

Hubbard 
381.20 

±17.68 

362.15 

±18.81 
371.67b 

N
S

 

0
.0

0
3
4
 

N
S

 

Cobb 
428.47 

±18.10 

432.00 

±23.59 
430.23a 

Arbor Acres 
376.37 

±15.52 

381.13 

±16.74 
378.75b 

Overall (trait) 395.34 391.76  

3-4 wk. 

Hubbard 
413.47 

±36.23 

389.41 

±41.19 
401.44a 

0
.0

4
 

0
.0

4
4
 

N
S

 

Cobb 
353.96 

±33.74 

376.18 

±36.92 
365.07b 

Arbor Acres 
418.60 

±35.44 

329.25 

±35.48 
373.92b 

Overall (trait) 395.34a 364.94b  

4-5 wk. 

Hubbard 
337.97 

±55.16 

334.71 

±61.04 
336.34c 

N
S

 

0
.0

2
 

N
S

 

Cobb 
460.00 

±45.68 

418.38 

±39.74 
439.19a 

Arbor Acres 
394.20 

±47.87 

388.55 

±54.99 
391.37b 

Overall (trait) 397.39 380.54  

Cumulative  

BWG 

0-5 wk. 

Hubbard 
1492.18 

±38.13 

1450.62 

±40.56 
1471.40b 

N
S

 

0
.0

0
9
8
 

N
S

 

Cobb 
1582.11 

±39.44 

1593.49 

±33.87 
1587.80 a 

Arbor Acres 
1541.09 

±43.56 

1454.85 

±39.75 
1497.97b 

Overall (trait) 1538.46 1499.65  

a, b and c Means within the same row with different letters are significantly differed. Pr= probability, NS = non-significant. 

tr= treatment, st= strain. 
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Table 3. Inedible parts of carcass traits for broiler strains as affected by heat stress exposure 

 

Item Strain 
Heat stress Overall 

(strain) 

Pr. 

Control Treated tr st tr*st 

Live Body weight (g.) 

Hubbard 
1995.00 

±61.80 

2022.00 

±106.62 
2008.5 

N
S

 

N
S

 

N
S

 

Cobb 
2068.75 

±81.23 

1848.75 

±53.41 
1958.75 

Arbor Acres 
1951.25 

±57.86 

2015.63 

±72.87 
1983.305 

Overall (trait) 2005.00 1962.13  

Blood 

Weight (g.) 

Hubbard 
79.38 

±15.82 

67.29 

±11.99 
73.335 

N
S

 

N
S

 

N
S

 

Cobb 
64.38 

±4.17 

65.63 

±5.38 
65.005 

Arbor Acres 
64.38 

±5.04 

68.57 

±7.54 
66.475 

Overall (trait) 69.38 67.16  

Feathers weight (g.) 

Hubbard 
86.66 

±13.33 

120.26 

±7.83 
103.46 

0
.0

0
7
4
 

N
S

 

N
S

 

Cobb 
107.10 

±6.65 

119.40 

±11.17 
113.25 

Arbor Acres 
101.25 

±8.28 

128.13 

±11.06 
114.69 

Overall (trait) 98.34b 122.60a  

Head 

Weight (g.) 

Hubbard 
43.20 

±1.67 

40.93 

±1.74 
42.065 

0
.0

4
8
1
 

N
S

 

N
S

 

Cobb 
44.62 

±2.66 

37.71 

±1.58 
41.165 

Arbor Acres 
44.35 

±0.96 

43.95 

±2.41 
44.15 

Overall (trait) 44.06a 40.86b  

Two legs weight (g.) 

Hubbard 
69.31 

±2.59 

72.37 

±4.79 
70.84 

N
S

 

N
S

 

N
S

 

Cobb 
81.80 

±4.26 

71.03 

±2.76 
76.415 

Arbor Acres 
72.92 

±3.45 

70.18 

±3.67 
71.865 

Overall (trait) 83.68 71.19  

a, b and c Means within the same row with different letters are significantly differed. Pr= probability, NS = non-significant. 

tr= treatment, st= strain. 
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Table 4. Edible parts of carcass traits for broiler strains as affected by heat stress exposure 

 

Age Strain 
Heat stress Overall 

(strain) 

Pr. 

Control Treated tr st tr*st 

Dressing  

Weight (g.) 

Hubbard 1455.61±33.18 1436.63±79.99 1446.12 

0
.0

5
 

N
S

 

N
S

 

Cobb 1503.52±69.08 1329.13±50.19 1416.32 

Arbor Acres 1454.31±42.92 1442.15±74.77 1448.23 

Overall (trait) 1471.15a 1402.64b  

Major Breast 

Muscle 

Weight (g.) 

Hubbard 153.05±5.73 163.80±10.52 158.42a 

N
S

 

0
.0

5
 

N
S

 

Cobb 157.61±9.81 131.15±5.47 144.38b 

Arbor Acres 153.93±6.74 166.00±10.98 159.96a 

Overall (trait) 154.86 153.65  

Minor Breast 

Muscle 

Weight (g.) 

Hubbard 39.31±3.69 39.29±3.01 39.30b 

N
S

 

0
.0

5
 

N
S

 

Cobb 39.59±1.62 32.30±1.04 35.94a 

Arbor Acres 36.93±2.31 41.66±2.34 39.29b 

Overall (trait) 38.61 37.75  

Thigh  Muscle 

Weight (g.) 

Hubbard 163.73±6.47 164.65±10.83 164.19b 

N
S

 

0
.0

5
 

N
S

 

Cobb 184.23±11.88 176.22±7.96 180.22a 

Arbor Acres 153.66±8.79 175.90±10.51 164.78b 

Overall (trait) 167.21 172.26  

Drum stick 

Weight (g.) 

Hubbard 93.43±3.39 101.60±6.32 97.51 

N
S

 

N
S

 

N
S

 

Cobb 101.45±5.69 82.32±5.06 91.88 

Arbor Acres 92.21±2.01 94.39±6.86 93.30 

Overall (trait) 95.70 92.77  

Liver weight 

(g.) 

Hubbard 52.07±1.74 53.08±2.67 52.57 

N
S

 

N
S

 

N
S

 

Cobb 51.57±2.04 48.18±2.65 49.87 

Arbor Acres 51.91±2.06 47.44±3.68 49.67 

Overall (trait) 51.85 49.57  

Gizzard  weight 

(g.) 

Hubbard 27.47±2.01 23.87±1.53 25.67 

N
S

 

N
S

 

N
S

 

Cobb 24.15±1.08 24.84±2.51 24.49 

Arbor Acres 22.86±1.30 25.01±1.66 23.93 

Overall (trait) 24.83 24.57  

Heart  weight 

(g.) 

Hubbard 8.13±0.49 8.84±0.47 8.48 

N
S

 

N
S

 

N
S

 

Cobb 9.70±0.56 8.66±0.58 9.18 

Arbor Acres 9.47±0.57 9.10±0.06 9.28 

Overall (trait) 9.10 8.35  

a, b and c Means within the same row with different letters are significantly differed. Pr= probability, NS = non-significant. 

tr= treatment, st= strain. 
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stress recorded slightly non-significant value for 

dressing weight compared to control strains. We in-

dicated that Cobb broiler strain recorded the lowest 

value for dressing weight under effect of heat stress 

compared to another strains. Conversely, the Cobb 

strain recorded the highest value for dressing 

weight under the control conditions of environmen-

tal temperature. 

The different muscles (major breast muscles, 

minor breast muscles, thigh and drums stick) 

weights showed slightly non-significant a differ-

ences with effect of strains and also the same re-

sults with effect of heat exposure. But Cobb strain 

showed lower major and minor breast muscle 

weight (Pr st = 0.05) compared to Hubbard and Ar-

bor Acres strains as well as higher (Pr st = 0.05) 

thigh muscle weight than Hubbard and Arbor Acres 

strains. 

Data summarized in Table (5) indicated that 

there were non-significant differences for bursa 

weight affected with treatment, strain and interac-

tion between them. The control group showed an in-

crease in bursa weight (3.68 g), while the exposed 

groups recorded (3.29 g). Hubbard strain recorded 

the higher non-significant value (NS = Pr st) of bursa 

weight (3.69 g) compared to Cobb (3.4 g) and Arbor 

Acres (3.37 g). JovanirInês Müller Fernandes  

et al (2013) showed that carcass yield had no  

significant effect registered in relation totemperature 

ofenvironment or heat stress during the last week of 

bird life. These results are probably associated with 

the small variation between temperatures used in 

the first week of bird life, not allowing acclimatization 

of these birds and not influencing thus physiological 

responses to heat stress applied on the last week of 

life. Gholam-Reza Zaboli et al (2016) found that 

the relative weight of breast (without skin), legs, liver 

and gizzard didn't differ among the experimental 

groups. The thermal manipulation caused a de-

crease in the relative weight of the heart. Table 5 

also shows a higher spleen weight for Arbor Acres 

strain (Pr st= 0.05) compared to Cobb strain. 

 

Rectal Temperature 

 

Data summarized in Figs. (1&2) showed the 

rectal temperature for the three strains which ex-

posed to heat stress and another control groups. At 

one day of age Arbor Acres strain showed a narrow 

range between RT for control group (40.85˚C) and 

heat affected groups (41.19˚C). While both (Hub-

bard & Cobb) strains showed a wide range between 

RT for control group and heat exposed groups. Sub-

sequently, the Arbor Acres considered the best 

strain which didn't effected a lot such another strains 

with heat exposure. 

 

 

Table 5. Lymphoid organs weight for broiler strains as affected by heat stress exposure 

 

Item Strain 
Heat stress Overall  

(strain) 

Pr. 

Control Treated tr st tr*st 

Spleen weight 

(g.) 

Hubbard 2.49±0.28 2.11±0.23 2.3ab 

N
S

 

0
.0

5
 

N
S

 

Cobb 1.68±0.19 1.69±0.22 1.69b 

Arbor Acres 2.16±0.20 2.65±0.62 2.41 a 

Overall (trait) 2.11 2.15  

Bursa  weight 

(g.) 

Hubbard 3.27±0.73 4.10±0.51 3.69 

N
S

 

N
S

 

N
S

 

Cobb 4.25±0.53 2.54±0.36 3.40 

Arbor Acres 3.51±0.30 3.22±0.82 3.37 

Overall (trait) 3.68 3.29  

Thymus  weight 

(g.) 

Hubbard 3.78±0.99 1.79±0.21 2.79 

N
S

 

N
S

 

N
S

 

Cobb 1.78±0.25 1.64±0.60 1.71 

Arbor Acres 1.94±0.35 1.86±0.54 1.90 

Overall (trait) 2.50 1.76  

a, b and c Means within the same row with different letters are significantly differed. Pr= probability, NS = non-significant. 

tr= treatment, st= strain. 
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Fig. 1. The rectal temperature for the three strains which exposed to heat stress and control groups at first 

day after hatch (P=0.0001, for strain effect) and (P<.0001, for treatment effect) 

 

 

 
 

Fig. 2. The rectal temperature for the three strains which exposed to heat stress and control groups at the 

7th day after hatch. (P=0.0407, for strain effect) & (P<.0001, for treatment effect) 
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Fig. 3. The mortality rates for the three broiler hybrids under control and heat stress exposure 

 

 

 

 

The same results were revealed at one week of 

age and Arbor Acres strain proved that it is the best 

for tolerance heat stress when comparing the range 

of rectal temperature for control and treated groups. 

Abioja et al (2014) showed that temperature of rec-

tum used as a major indicator of heat stress in poul-

try (Abioja et al 2012). Heat stress leads to ele-

vated body temperature as the environmental tem-

perature shoots ahead of the comfort zone of the 

birds (Kumar et al 2011). Hiroshi Tanizawa et al 

(2014) reported that before the acute heat chal-

lenge, rectal temperature in control and treated 

chicks was 41.6℃ and 41.7℃, respectively. The 

temperatures of both groups were elevated by acute 

heat stress but that of the experienced chicks was 

significantly lower than control chicks (control: 

43.09℃ & treatment: 42.87℃). 

 

Mortality rate 

 

In our study Fig. (3) proved that the Arbor Acres 

strain for each group (control and treated) have the 

highest viability with mortality percentage (2%) for 

both of them while the control group of Hubbard 

strain showed the lowest viability with mortality per-

centage (8%) may be to the highly body weight gain 

than another strains during period of (3 to 4 wk of 

age) with synchronize of exposure of environmental 

temperature.  
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 زــــــــــــــــالموجـ
 

يعتبر الإجهاااااد الحرارب للبيئااااة أحااااد أ  ر ال رو  
تحاديااف  ي العاالم مما لأ تر ير علي صااااااااااااااناعة الدواجن. 
وتُعد سااااااالا  دجاج اللحم حساااااااسااااااة للتعر  ل رو  
الإجهاااد الحرارب بساااااااااااااابااب عاادم  متا هااا ل اادد عرقيااة. 

الدراساااة الي معر ة تر يرا  التعر  لاجهاد تهد  هذه 
الحرارب علي أداء النمو والصااا ا  الحيوية ال سااايولوجية 
لهجن الااااااادجااااااااج ا)بي  التجاااااااارياااااااة  ال وب  الهبرد 
والآربورآ رز( عندما تساااااود  رو  موسااااام الصاااااي   ي 

 133كت و  عمر يوم   033مصاااااااااااااار. تم تربيااة عاادد 
ساااتها  طائر من كل هجين( تح  ن س ال رو  من ا

المااء واسااااااااااااااتها  العل  ون ام التربية والتحصااااااااااااااينا  
وا)دوية المساتددمة دا   ترة عمر الطائر وحتي عمر 
 12الذبح. تم تقسااااااااايم الساااااااااالا  ال ا ة عشاااااااااوائياف الي 

 Xسااااااااااااااالا  بكوب وهبرد وآربورآ رزب  0مجموعااااااة  
معاملتين بمجموعة مقارنة ومجموعة  معرضاااااااااة للحرارةب 

X  مكررتينX 22  كت و (.  رو  المسكن للمجموعة
درجااااة  02المقااااارنااااة كاااااناااا   درجااااة الحرارة البيئيااااة   

درجة ساااااااااااليزيوس  رطوبة نسااااااااااابية    2 ±ساااااااااااليزيوس 
(  بينمااااااا  رو  المسااااااااااااااكن للمجموعااااااة 2% 23%±

 13 درجااة الحرارة البيئيااة   المعرضااااااااااااااة للحرارة كاااناا  
 

درجة ساااليزيوس  رطوبة نسااابية    2 ±درجة ساااليزيوس 
تم تسااااااااااااااجيال كال من المقااييس التااليااة (. 2% 23%±

 وزن الجساااااااام  وزن الجساااااااام المكتسااااااااب  أجزاء الذبيحة 
وزن  –وزن عضاااااااااااااالااة ال دااذ  –الماار ولااة بوزن الااذبيحااة 

ووزن الحوائجب  -وزن عضلة الصدر  –عضلة الدبوس 
 –وزن الريش  –وأجزاء الاذبيحة ال ير مر ولة بوزن الدم 

ة ؤ ن مجموعووزن ا)رجااااااالب( ل ااااااال م -وزن الرأس 
المقارنة والمجموعة المعرضااااااااااااااة للحرارة. وتم قياس وزن 

 –ال يموساااااااااااااايااة  –اعضااااااااااااااااء الليم اااويااة م اال  الطحااا  
والبرسااااا(. تضاااامن  النتائج أن سااااالة ال وب أوضااااح  
أ ضاااااااال أداء نمو وكذل  أ ضااااااااال صااااااااا ا  ذبيحة تح  
 رو  الإجهاد الحرارب  بينما أعتبر  ساااااااااااالة الآربور 

حيث عدم تر رها ك يراف  ي حرارة آ رز أ ضال سالة من 
المسااااااااااااااتقيم كبااااقي السااااااااااااااالا  تحااا   رو  التعر  
للحرارة. أ هر  سااااااااااااااالااة الآربورآ رز ل ا المجموعتين 
أعلي حيوية. أ هر  مجموعة المقارنة وكذل  سااااااااااااااالة 
الهبرد زيااادة  ي وزن ةاادة البرساااااااااااااااا مقااارنااة بااالمجموعااة 

و ون هالمعرضاااة للحرارة وبقية الساااالا . وكان المضااام
أن سالة ال وب كان  ا) ضل  ي ا)داء تح   رو  
 الإجهاد الحرارب مقارنة بسالا  دجاج اللحم ا)درب.

 

دجااج التساااااااااااااامين  النمو  الذبيحة  الكلمـات المفتـاحية: 
 التعر  للحرارة
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