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ABSTRACT 
  

The current study was carried out to investigate the effects of short-term thermal manipulation during late embryogenesis 
on hatchability, chick quality, secondary sex ratio, and some blood biochemical parameters at hatch and after thermal challenge 
at 60 days of age . A total number of 1200 suitable hatching eggs were taken from Mamoura strain laying hens, Eggs were 
randomly divided into equal 4 treated groups( 300 eggs each) each treatment were replicated three times (100 eggs each). All 
eggs were incubated at a constant temperature of 37.5ºC and 55% relative humidity (RH) throughout the incubation period until 
the end of 15 days, then the second, third and fourth groups were exposed to thermal manipulation (TM) treatment (39ºC and 
65% RH) during the 16th to 18th days of incubation for 2, 3 and 4 hours per day, respectively, while the first group used as a 
control (without exposing to heat treatment). After hatching 225 one-day unsexed chicks from each treatment were taken( as 
same treatments in the hatchery). Chicks of end treatment were  divided into 3 equal  replicates ( 75 chicks each) .and separated 
reared for 60 days of age. After 60 days of hatch, challenge test (CT) was occurred by raising room temperature into 39 ºC and 
65% humidity for 2 hours . Results indicated that thermal manipulation (TM) during late embryogenesis had no significant effect 
on hatchability traits and embryonic mortality percentages. Male ratio was significantly higher for chickens hatched from the 
group exposed to TM (39. ºC and 65% RH) for 4 h/d during the 16th to 18th days of incubation period. Chick length was 
significantly(p<0.05) increased for the group exposed to TM for 4 h/d during late embryogenesis, while tibia length was 
significantly lowered for the same group  compared to all treated and control groups. Body weight and body weight gain were 
significantly(p<0.05)  higher for chicks hatched from the group exposed to TM for 3 and 4 h/d as compared to2,3h/TM treated 
groups and  the control group during the period from 30 to 60 days of age. There was no significant differences in body 
temperature in all TM treated groups and control but chick body temperature at 2 months of age was higher than post hatched 
chicks. Feed intake was not significantly affected by TM treatment but feed conversion was significantly improved in groups 
exposed to TM for 3 and 4 h compared to the control and 2h TM treated groups during the period from 30 to 60 days of age . 
Thermal manipulations during late embryogenesis resulted in significant (p<0.05) decreases in plasma total cholesterol and LDL 
cholesterol than the control at hatch, while , at 60 days of age , the least plasma cholesterol, and  HDL values were recorded for 4 
h TM /d during late embryogenesis. In addit the lowest concentration of plasma LDL was exhibited by birds 2h TM /hr 60 days 
age. T3 at hatch and 60 days of age ( after CT) and plasma T4 at hatch were significantly decreased due to TM for 4 h/d, While, 
plasma Triglyceride was significantly decreased due to TM for 4 h/d at 60 days of age after CT. These results suggesting that TM 
for 4 h/d during the 16th to 18th day of incubation period  improve hatching traits, chick quality and subsequent growth 
performance as well as plasma parameters. It can be concluded that four hours thermal manipulation during 16 to 18 days of 
incubation period was the best one to initiate improvement of thermo tolerance acquisition, better chick quality low embryonic 
mortality, and enhanced productivity of chicks at older ages without deleterious effects on blood parameters. 
Keywords: short-term thermal manipulations- late embryogenesis- developed chickens 
 

INTRODUCTION 
 

In the Poultry industry, hatcheries are an 
important segment that provides the basic material for a 
production cycle. Improvements in commercial broiler 
strains resulted in shortening their life cycle with the 
incubation period unchanged. The most relevant factors 
that influence success of the incubation process are 
temperature, humidity, ventilation, turning and type of 
incubation equipment used, Consequently broiler 
chickens today spend about 30% of their life as 
embryos. This not only highlights the importance of 
environmental incubation factors, but also provides an 
avenue to manipulate embryogenesis to enhance 
hatchability and/or post-hatch performance. 

There are many studies showed that short-term 
thermal manipulation during late embryogenesis had 
improved hatching traits, body function and chick 
quality parameters ( Collin et al.,2005) . The effects of 
the duration of altering incubation  temperature can be 
divided according to short or long term. A short-term 
increase of incubation temperature was found to activate 
the heat loss mechanism in chick embryos( Holland et al 
1997) , whereas a long-term temperature increase 
affected the embryo morphology( Kaplan et al 1978) , 

increased the incidence of malpositions and decreased 
hatchability (French,1994) and( Romanoff ea al, 1972). 
Yahav et al.( 2004) and Alkan,et al( 2013) demonstrated 
that thermal anipulations during days 16 to 18 of 
embryogenesis may reach a significant improvement of 
thermotolerance  acquisition,which probably related to a 
reduction in body temperature and plasma thyroid 
hormone concentrations, then assuming to reduce 
metabolic rate. This research focused specifically on 
thermal stimulation during incubation as temperature is 
the major determinant of success or failure in hatchery 
operations. Temperature directly influences hatchability 
and also alters chick yield, chick quality, sex ratio and 
post-hatch health and performance. Success or failure in 
hatchery operations does not end on the day of hatch but 
is determined by chick performance at the farm. First 
week mortality, first week culled chicks, first week 
body weight, feed intake, feed conversion and final 
body weight are characteristics that are influenced by 
incubation temperature (Lourens et al., 2005; Joseph et 
al., 2006; Collin et al., 2007; and Tzschentke and Halle, 
2009). 

The optimum temperature for the chicken 
embryo is 37.8 °C and it should not vary more than 0.3 
°C (Wilson 1991). Because the developing embryo is 
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poikilothermic, any changes in incubation temperature 
may affect embryo size, organ growth, metabolic rate, 
physiological development and hatching success 
(Yalcin and Siegel 2003). It was previously reported 
that embryos, exposed to high or low temperatures 
during incubation, improved their capacity to adapt to 
hot or cold environments, respectively, in the post hatch 
phase. The timing of thermal manipulation (TM) has to 
be linked to the development of the hypothalamus-
hypophysis-thyroid axis to change the heat production 
threshold response, and to the development of the 
hypothalamus-hypophysis-adrenal axis to avoid increase 
in stress response (Minne and Decuypere 1984, Janke et 
al. 2002, Yahav et al. 2004a, 2004b). In other words, 
Thermal manipulation is applied during the period that 
the thermoregulatory center in the brain develops and 
matures (days 6 to 16 of incubation) to alter the 
'setpoint' of the systems controlling thermoregulation 
(Piestun et al., 2008b). Temperatures used for thermal 
manipulation during incubation are around 39.5°C and 
are applied for 6 to 12 hours per day (Piestun et al., 
2008a;2009; Yahav et al., 2009; Yalçin et al., 2010).The 
result of thermal manipulation during incubation is that 
chickens are better able to cope with high temperatures 
during the growing period (Piestun et al., 2008b), 
therefore, benefits on performance. this study aimed to 
investigate of short-term thermal manipulations during 
late embryogenesis on hatching traits and chick’s ability 
to cope with the thermal challenge (TC) at 2 months of 
age and hatching traits and adaptain for Mamoura 
developed  strain of chickens. 
 

MATERIALS AND METHODS 
 

Incubation and hatchability traits: 
The present study was carried out at El-Serw 

Poultry Research Station, Animal Production Research 
Institute, Agricultural Research Center, Egypt. A total 
number of 1200 suitable hatching eggs of Mamoura 
developed strain were taken and randomly divided into 
four experimental groups( 300 eggs each ) with  3 
replicates( 100 each) to investigate the effect of short-
term thermal manipulations during late embryogenesis 
(16 to 18 day of incubation) on some hatching traits , 
sex ratio, body temperature, post- hatch performance 
and some blood biochemical parameters after hatch and 
after thermal challenge at 60 day of age for developed 
chickens. The experimental egg groups were incubated 
at 37.5 C and 55%RH from setting day up to the end of 
the 15th day of incubation, then the first group was 
exposed to the same temperature and humidity up to the 
end of the 18th day while the second, third and fourth 
groups were exposed to 39ºC and 65% RH for 2, 3 and 
4 hours, respectively at the 16th, 17th and 18th days of 
incubation. All experimental egg groups were candled at 
the 7th day of incubation to determine fertile eggs, then 
candled at the 16th day to determine the embryonic 
mortality before thermal manipulation. Eggs all groups 
were  transferred to the hatcher under 37.5 C and 
65%RH from the 19th day until completed hatching 
process, hatching time was recorded and then hatched 
and, un-hatched chicks as well as embryonic mortality 

were recorded to calculate hatchability traits and pre and  
post embryonic mortality were recorded and their 
percentages were calculated .Hatched chicks were sexed 
to calculate male and female percentages. 
Chick Quality Measurements:.  
• All hatched chicks were individually  numbered to 

and  subjected to several quality measurements such 
as body weight, (chick, shank, tibia and toe lengths) 
according to (Tona et al., 2008).  

• Productive performance traits: All hatched chicks 
for each experimental group were separately reared to 
60 days after hatch. Body weight and feed intake were 
recorded and body weight gain and fed conversation 
were calculated at 30 and 60 days of age  according to 
Willems et al. (2013). 

• Challenge test: At 60 days of age after hatching, 
chickens of all  treatments were subjected to Thermal 
challenge (TC) test by exposed  to(39 C) for 2 hours. 
body temperature was measured directly after TC for 
three chicks from each group. T3, T4 hormones, 
HDL, LDL, total cholesterol and triglycerides were 
determine  by using commercial kits 

• Body temperature was measured for three hatched 
chick from each treatment chick quality traits were 
measured according to (Tona et al., 2008). 

• Blood plasma constituents :  Blood samples were 
taken from three chicks from each treatment by 
slaughtering post- hatch at 60 days directly after TC. 
Plasma separated by centrifugation at 2000 r.e.p for 20 
minutes at room temperature and then labeled and 
stored in a deep freezer (-20°C) until chemical  analysis  

Statistical analysis  
One way, analysis of variance was done using the 

General Liner Model procedure (SAS,2004). The main 
factor was the treatment (thermal manipulation). 
Significance level was set at P<0.05. Mean values were 
compared using Duncan's Multiple Range Test 
(Duncan, 1955). The model used was:  

Y i j = µ + Ti + e i j 
Where:  

Yi j =any value from the overall, population, µ = 
the overall mean,  

Ti = the effect of the ith treatment (i=1, control & 
2, thermal manipulation),  

e ij = the random error 
 

RESULTS AND DISCUSSION 
 

Results of Table 1 showed that no significant 
effect of thermal manipulations (TM) during late 
embryogenesis on Fertility and hatchability percentages 
(for both fertile and setting eggs) of Mamoura strain 
chickens. Hatchability of fertile eggs was approximately 
similar in all  TM treatments and control group  Also, 
embryonic mortality (%) either pre or post-TM was not 
significantly affected (Table 1).However, the lowest 
embryonic mortality (EM) was recorded for the group 
exposed to 2h TM , while the highest percent was 
recorded for those exposed to 4h TM. Generally, the 
group exposed to 2h TM (39ºC and 65% RH during the 
16th to 18th days of incubation) with had recorded  the 
best value for hatchability(%) and the lowest  value for 
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EM(%) comparing to  control and the other TM groups. 
This finding is agreement with those obtained by Tona 
et al, (2008); Badran et al. (2012) , Loyau et al. (2013); 

Piestun et al. (2013); Tzschentke and Halle (2009) and 
Halle and Tzshentke (2011).  

 

Table 1: Effect of thermal manipulation during late embryogenesis on eggs hatching traits of Mamoura strain 
chickens 

Treatments 
Traits , % 

Control 
Thermal manipulations (TM) time 

2 h 3 h 4 h 
Fertility 93.83±0.44 93.91±0.44 94.74±0.01 93.81±2.03 
Hatchability of  set eggs 88.55±1.33 89.13±1.60 88.16±0.77 88.50±1.60 
Hatchability of fertile eggs 94.37±1.27 94.91±1.27 93.06±0.81 94.34±2.02 
EM  post-TM 4.69±0.66 3.70±1.20 5.5630.66 5.19±0.33 
EM  Pre-TM 0.94±0.33 1.39±0.33 1.39±0.33 0.47±0.66 
Total EM 5.63±1.27 5.05±1.27 6.94±0.81 5.66±2.02 
EM = Embryonic mortality  
 

Data in Table 2 showed that secondary sex ratio 
was significantly ( p <0.05)  affected by TM. Where the 
highest male and the lowest female chickens 
percentages were recorded for the group of eggs 
exposed to 4 h TM comparing to other TM treatments 
and control group, Meanwhile, the group of eggs 
exposed to 2h TM had  the lowest male and the highest 
female chickens percentages. In addition, the eggs 
exposed to 3h TM gave approximately equal 
percentages of male and female chicks (51 and 
49%,respectively ) . this results is in agreement with 
Elmehdawi(2013) who found that low-intensity, short 
duration thermal stimulation during late incubation 
altered secondary sex ratio at Hatch and at 7 days in 
favor of males The increase of male as a  result of TM ( 
4h)  may be due to male chicks were more responsive to 
terminal manipulation during the late stage of 
incubation when prolonged the exposure duration for 4 
h/d (Bogdanova and Nager, 2008). Also, sex-specific 

may also depend on the strain of chickens, breeder age 
(Yalcin et al., 2005) and egg storage conditions (Khan 
et al., 2014).  

chick length was significantly(P<0.05) increased 
for the groups exposed to 3 and 4 h/d TM (39. ºC and 
65% RH) during late embryogenesis as compared to 
those of 2hTM and the control groups (Table 2) . 
Generally, chick length is the distance between beak 
and toe by stretching the chick and its better indicator 
for final body weight than day-old chick weight 
(Wolanski et al., 2004). Chick length is a useful tool to 
measure embryonic development as a preictior of chick 
growth potential (Khan et al., 2014). From table(2) it 
could be observed that  tibia length was significantly(p< 
0.05) lower for chicks of 4 h TM treatment  comparing 
to all treated and control groups. On the other hand , as 
show in the same table , each of hatching time, chick 
weight and leg, shank and toe lengths were not 
significantly affected by TM treatments 

 

Table (2):  Effect of thermal manipulations during late embryogenesis on hatching time, sex ratio and chick 
quality measurements at hatch of Mamoura strain chickens.  

Treatments 
Traits 

Control 
Thermal manipulations (TM) time 

2 h 3 h 4 h 
Hatching time( h) 499±6.94 507±4.05 506±3.79 497±3.06 
Sex ratio, % 
Male 44±1.16 bc 37±0.58 c 49±1.73 b 58±1.16 a 
Female 56±1.16 ab 63±0.58 a 51±1.73 b 42±1.16 c 
Chick measurements 
Chick weight (g) 35.61±0.32 35.07±0.17 35.24±0.32 35.92±0.35 
Chick length (cm) 16.33c±0.03 15.87d±0.18 16.97b±0.07 17.90a±0.12 
Leg length (cm) 4.18±0.04 4.29±0.02 4.21±0.12 4.13±0.09 
Shank length (cm) 2.09±0.06 2.21±0.08 2.30±0.10 2.27±0.03 
Toe length(cm) 2.09±0.05 2.09±0.08 1.91±0.02 1.87±0.09 
Tibia length (cm) 2.25a±0.08 2.32a±0.04 2.23a±0.03 1.99b±0.07 
a,b.. Means with different superscripts between treatments, within the same row are significantly different (P< 0.05). 
 

 Table 3 shows the effect of thermal manipulation 
(TM) during late embryogenesis on chick growth 
performance. It's clear that Body weight (BW) was 
significantly decreased for TM treated groups than the 
control group at 30 days of age. On the other hand ,at 60 
days of chick age body weight was 
significantly(p<0.05) increased by TM (4h) over than 
the control and the rest of TM treatments.However  . 
Exposing to 4 h/d TM  during late embryogenesis 

increased  BW over than the control group by 9.56% at 
60 days of age. Body weight gain (BWG) for the 
chickens of TM treated groups was significantly 
(p<0.05) decreased than the control group during the 
period of 0-30 day of age, but it was  significantly 
increased during the second period (30-60 day of age) 
for TM treatments . However, the highest BWG was 
recorded for 4h/d TM treatment followed by those of 3 
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h/d TM and then those of 2 hr/dTM treated chicks 
during the period from 30 to 60 days of age. 

Table (3) illustrates that there were no significant 
differences in feed intake (FI)  between TM treated 
groups each others and the control group, either during 
the period from 0 to 30 days or the period from 30 to 60 
days of age . On the other hand, feed conversion ratio 
(FCR) was significantly(p<0.05) attenuated for the 
groups exposed to TM than the control group at the 
period of 0-30 day of age, however, it was 
significantly(p<0.05) improved for the groups exposed 

to TM (3 and 4 h/d) comparing to the control group. 
Body temperature was not significantly affected by TM 
treatments, where there were no appreciable difference 
between TM treatments each others and control group 
during both studied periods 0-30 and 30-60 days of age 
( Table3). The results of chick performance are partcally 
agreement with those of Tzschentke  and Halle, (2009) 
and Halle and Tzshentke, (2011) who found that using 
thermal stimulation for 2 h/d at days 18,19,20 and 21 of 
incubation improved body weight and feed conversion  

  

Table (3): Effect of thermal manipulation during late embryogenesis on chick growth traits performance at 
30 and 60 days after hatch and body temperature at hatch and 60 days of age of Mamoura strain  
chickens    

Treatments 
Age (days) 

Control 
Thermal manipulations (TM) time 

2 h 3 h 4 h 
Body weight (g) 

30 days 260.7a ±1.2 253.3b ±1.6 252.2b ±1.0 255.4b ±1.1 
60 days 851.1b ±23.1 857.0b ±32.0 909.5ab±11.2 932.5a±13.4 

Daily body weight gain (g) 
0-30 days 7.5a ±0.1 7.3b ±0.1 7.2b ±0.1 7.3b ±0.1 
30-60 dysa 19.7b ±0.7 20.1b ±1.0 21.9ab±0.4 22.6a ±0.5 

Daily feed intake (g/bird/day) 
0-30 days 25.6 ±0.1 25.9 ±0.2 25.1 ±0.1 25.4±0.2 
30-60 days 83.1±1.1 85.6±0.3 82.9±1.0 85.1±1.4 

Feed conversion ratio ( g feed/ g body gain) 
0-30 days 3.41c ±0.01 3.56a ±0.01 3.48b ±0.01 3.47b ±0.01 
30-60 dysa 4.24a±0.21 4.28a±23 3.78b±0.02 3.78b±0.14 

Body temperature 
At hatch 39.13±0.06 39.4±0.17 39±0.06 39.13±0.18 
At 60 day 42.13±0.09 41.97±0.08 41.91±0.09 41.97±0.13 
a,b,c.. Means with different superscripts between treatments, within the same row are significantly different (P< 0.05). 
 

Data in Table 4 showed that plasma T3 
concentration was significantly(p<0.05) decreased for all 
groups exposed to TM during late embryogenesis (16-18 
days of incubation) than the control group either at hatch 
or at 60 days of age. Similar result was obtained for  
plasma T4 concentration at hatch, while there were no 
significantly differences in plasma T4 levels between TM 
treatments each others and control group at 60 days of 
age. Similar the finding were obtained by Tona et al. 
(2008) and Loyau et al. (2013) in broiler chicks. Also, Uni 

and Yahav (2003) decided that body temperature coupled 
with lower plasma concentration of thyroid hormones 
reflects the positive effect of thermal manipulation on 
thermoregulation which resulted in reduced metabolic 
rate. On the other hand, plasma triglyceride concentration 
was significantly(p<0.05) decreased after thermal 
challenge test at 60 day of age, for incubation TM 
treatments comparing to control group ,while it was not 
significantly affected at hatch by incubation TM treatment  
during late embryogenesis period. 

 

Table (4):  Effect of thermal manipulations during late embryogenesis on plasma T3, T4 and triglyceride at 
hatch and after thermal challenge (TC) at 60 day of age for Mamoura strain chickens. 

Treatments 
Age (days) 

Control 
Thermal manipulations (TM) time 

2 hr 3 hr 4 hr 
Triiodothyronine T3(ng/ml) 

At hatch 2.20a ±0.12 1.58b ±0.01 1.47b ±0.03 1.47b ±0.11 
At 60 day 2.13a ±0.09 1.64bc ±0.05 1.76b ±0.09 1.42c ±0.06 

Tetraiodothyronine-Thyroxine T4(ng/ml) 
At hatch 9.77a ±0.12 8.57b ±0.20 8.54b ±0.15 7.94c ±0.08 
At 60 day 9.53±0.35 9.11±0.17 8.73±0.38 8.27±0.23 

Triglyceride (mg/dl) 
At hatch 105.13±1.27 105.37±1.42 104.57±2.25 105.37±0.58 
At 60 day 120.03a ±0.55 115.70b ±0.80 112.50b ±1.30 105.70c ±1.59 
a,b,c.. Means with different superscripts between treatments, within the same row are significantly different (P< 0.05). 
 

Results of Table( 5) indicates that plasma total 
cholesterol and LDL cholesterol values were significantly 
(p<0.05) decreased at hatch for all TM treated groups than 

the control group, while HDL cholesterol values was not 
significantly affected during that period. On the other 
hand, at 60 days plasma total cholesterol was 
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significantly(p<0.05) decreased for the groups exposed to 
TM for 2 and 4 h/d than the control and 3h/d treatments 
group. while both groups exposed to TC (3 and 4 h/d  )had 
a significant lower HDL cholesterol than that of 2hr/d 
treatment and control group at 60 days of age. However, 

the group exposed to TM for 2 h/d had recorded the 
lowest LDL cholesterol value. These results are in 
agreement with those obtained by Yahav et al. (2004) who 
noted that TM at 39.5°C for 3 h during E16 to E18 of 
incubation improved chick’s thermotolerance acquisition. 

 

Table (5): Means of plasma cholesterol, HDL and LDL of Mamoura chickens as affected by the thermal 
manipulations during late embryogenesis and thermal challenge(TC) at 60 days of age   . 

Treatments 
Age(days) 

Control 
Thermal manipulations (TM) time 

2 h 3 h 4 h 
Total cholesterol (mg/dl) 

At hatch 190.33a ±0.88 178.33b ±1.76 179.30b ±0.55 175.3b ±1.98 
At 60 day 190.33a ±0.55 183.80b ±1.25 189.60a ±1.08 180.80b ±0.81 

HDL cholesterol (mg/dl) 
At hatch 86.67±1.20 84.34±0.88 82.33±2.40 82.32±1.45 
At 60 day 89.90a ±1.19 91.03a ±1.20 85.10b ±1.12 83.40b ±1.55 

LDL cholesterol (mg/dl) 
At hatch 82.63a ±0.89 72.93b ±2.18 76.07b ±1.85 71.87b ±1.02 
At 60 day 76.43b ±1.02 69.63c ±1.18 82a ±1.82 76.26b ±1.62 
a,b,c.. Means with different superscripts between treatments, within the same row are significantly different (P< 0.05). 
 

CONCLUSION 
 

Thus, it could be concluded that, four hours 
thermal manipulation during 16 to 18 days of incubation 
was the best one to initiate improvement of thermo 
tolerance acquisition, better chick quality low embryonic 
mortality, and enhanced productivity of chicks at older 
ages without deleterious effects on blood parameters. 
 

REFERENCES 
 

Alkan, S., Karsli, T., Karabag, K., Galic, A. and 
Balcioglu, M. S. (2013). The effects of thermal 
manipulation during early and late 
embryogenesis on hatchability, hatching weight 
and body weight in Japanese quails (Coturnix 
coturnix japonica). Archiv Tierzucht 56: 78, 789-
796. 

Badran,A.M.;A.,Eman M. Abou-Eita and Stino, F. 
K.(2012).Epigenetic thermal adaptaion of 
chickens during late embryonic development 
Egypt.poult.Sci.Vol(23) ( IV):( 675-689). 

Bogdanova, M.I. and  R.G. Nager (2008). Sex-specific 
costs of hatching last: an experimental study on 
herring gulls (Larus argentatus). Behavioral 
Ecology and Sociobiology, 62: 1533-1541. 

Collin A, Picard M and Yahav S (2005). The effect of 
duration of thermal manipulation during broiler 
chick embryogenesis on body weight and body 
temperature of post-hatched chicks. Anim. Res., 
54, 105-111. 

Collin A, Berri C, Tesseraud S, Requena Rodón FE, 
Skiba-Cassy S, Crochet S, Duclos MJ, Rideau N, 
Tona K, Buyse J, Bruggeman V, Decuypere E, 
Picard M and Yahav S (2007). Effects of thermal 
manipulation during early and late 
embryogenesis on thermotolerance and breast 
muscle characteristics in broiler chickens. Poult. 
Sci. 86, 795-800 

Duncan, D. B. (1955). Multiple range and multiple F 
tests. Biometrics, 11:1-42. 

Elmehdawi, Ab,B.S. (2013). The effects of altering 
incubation temperature on broiler chick 
hatchability, chick quality, sex ratio, and 
subsequent performance under field conditions. 
PhD. dissertation. University of Clemson. 

French N.A. (1994). Effect of incubation temperature on 
the gross  pathology of  turkey embryos, Brit. 
Poultry Sci. 35 ,363–371. 

Halle, I. and Tzschentke, B. (2011) Influence of 
temperature manipulation during the last 4 days 
of incubation on hatching results, post-hatching 
performance and adaptability to warm growing 
conditions in broiler chickens. Poultry Science 
48:97- 105. 

Holland S., Nichelmann M.,and  Höchel J.( 1997) 
Development in heat loss  echanisms  in avian 
embryos, Verh. Dtsch. Zool. Ges. 90 -105. 

Kaplan S., Kolesari G.L. and Bahr J.P. (1978) 
Temperature dynamics of the fertile  chicken 
eggs, Am. J. Physiol. 234 ,183–187. 

Khan, M. J. A., S. H. Khan, A. Bukhsh and M. Amin. 
(2014). The effect of storage time on egg quality 
and hatchability characteristics of Rhode Island 
Red (RIR) hens. Vet. arhiv 84, 291-303. 

Janke O, Tzschentke B, Höchel J. and a Nichelman M 
(2002) Metabolic responses of chicken and 
muscovy duck embryos to high incubation 
temperatures. Comp Biochem Physiol A Mol 
Integr Physiol 131, 741-750 

Joseph, N. S., Lourens, A. and  Morau, E. T. (2006) The 
effect of suboptimal egg shell temperature during 
incubation on broiler chick quality, live, 
performance and thermotolerance and breast 
muscle characteristics in broiler chickens. Poultry 
Science, 86: 795--�800 

Lourens, A., van den Brand, Meijerhof, R., and Kemp, 
B. (2005) Effect of eggshell temperature during 
incubation on embryo development, hatchability, 
and posthatch development. Poultry Science, 84: 
914-920. 



Inas I. Ismail et al.  

 150

Loyau T1, Berri C, Bedrani L, Métayer-Coustard S, 
Praud C, Duclos MJ, Tesseraud S, Rideau N, 
Everaert N, Yahav S, Mignon-Grasteau S.and 
Collin A.(2013). Thermal manipulation of the 
embryo modifies the physiology and body 
composition of broiler chickens reared in floor 
pens without affecting breast meat processing 
quality. J Anim Sci. 91(8):3674-85 

Minne B.  and Decuypere E (1984) Effects of late 
prenatal temperatures on some thermoregulatory 
aspects in young chickens. Arch Exp 
Veterinarmed .38, 374-383 

Piestun Y, Shinder D, Ruzal M, Halevy O, Brake J.and  
Yahav S.(2008a) Thermal manipulations during 
broiler embryogenesis: Effect on the acquisition 
of thermotolerance. Poultry Science. 87:1516-
1524. 

Piestun Y, Shinder D, Ruzal M, Halevy O. and Yahav 
S. (2008b). The effect of thermal manipulations 
during the development of the thyroid and 
adrenal axes on in-hatch and post-hatch 
thermoregulation. Journal of Thermal Biology. 
33:413-418. 

PiestunY.,Harel,M.,Barak,M.,Yahav,S.&Halevy,O.(200
9)Thermal manipulations in late-term chick 
embryo have immediate and longer term effects 
on myoblast   proliferation and skeletal muscle 
hypertrophy. Journal of Applied Physiology, 106: 
233-240. 

Piestun, Y., Druyan, S., Brake, J., and Yahav,S. (2013). 
Thermal treatments prior to and during the 
beginning of incubation affect phenotypic 
characteristics of broiler chickens posthatching. 
Poultry Science,92:882-889. 

Romanoff A.L.(1972). Pathogenesis of the avian 
embryo, John Wiley and  Sons,   New-York, 
London, Sydney, Toronto. 

SAS Institute (2004). SAS/STAT User's Guide. Version 
9.1. SAS Inst. Inc.,  Cary, USA.  

Tona, K., Onagbesan, O., Bruggeman, V., Collin, A., 
Berri, C., Duclos, M. J., Tesseraud, S., Buyse, J., 
Decuypere, E., and Yahav, S. (2008). Effects of 
heat conditioning at d 16 to 18 of incubation or 
during early broiler rearing on embryo 
physiology, post-hatch growth perfor- mance and 
heat tolerance. Arch.Geflügelk., 72 (2). S. 75–83. 

Tzschentke,B. and Halle,I. (2009). Influence of 
temperature stimulation during the last 4 days of 
incubation on secondary sex ratio and later 
performance in male and female broiler chicks. 
British Poultry Science, 50: 634‐640 

Tzschentke, B. and I. Halle (2010). Temperature 
training during the last days of incubation: a new 
method to improve poultry performance. 
Lohmann Information. Vol. 45 (1), 27-33. 

Willems, O. W., Stephen P Miller, S. P.  and  Wood, p j 
(2013). Assessment of residual body weight gain 
and residual intake and body weight gain as feed 
efficiency traits in the turkey (Meleagris 
gallopavo). Genetics Selection Evolution, 45:26 

Wilson HR (1991) Physiological requirements of the 
developing embryo: temperature and turning. In: 
Tullet SG (ed.) Avian Incubation. London. 
Butterworth-Heinemann, 145-156. 

Wolanski, N. J. ,Luiten, E.,J., Meijerhof, R. and 
Vereijken, A.,L.,J.(2004)Yolk utilization and 
chick length as parameters for embryo 
development. Avian and Poultry Biology 
Reviews,15: 233-234. 

Yahav S., Collin A., Shinder D. and Picard M. 2004. 
Thermal manipulations    during broiler chicks 
embryogenesis – the effect of timing  and   
temperature, Poultry Sci. ,83: 1959–1963. 

Yahav S, Collin A, Shinder D, Picard M. (2004a) 
Thermal manipulations during broiler chick 
embryogenesis: Effects of timing and 
temperature. Poultry Science. 83:1959-1963. 

Yahav S, Rath RS. and Shinder D.(2004b). The effect of 
thermal manipulations during embryogenesis of 
broiler chicks (Gallus domesticus) on 
hatchability, body weight and thermoregulation 
after hatch. Journal of Thermal Biology .29:245-
250. 

Yahav, S. (2009). Alleviating heat stress in domestic 
fowl-Different strategies. World's Poult. Sci., J. 
65:719-732. 

Yalcin S.and Siegel PB  (2003) .Exposure to cold or 
heat during incubation  on developmental 
stability of broiler embryos. Poult Sci 82, 1388-
1392 

Yalcin, S., S. Özkan, M. Cabuk, J. Buys, E. Decuypere 
and P.B. Siegel (2005): Pre- and postnatal 
conditioning induced thermotolerance on body 
weight, physiological responses and relative 
asymmetry of broilers originating from young 
and old breeder flocks. Poultry Science, 84: 967-
976. 

Yalcin,S.,Babacanoglu,E.,Guler,H.C.&Aksit,M.(2010).
Effect of incubation temperature  On hatching 
and carcass performance of broilers. World’s 
Poultry Science  Journal, 66:87-93. 

 
 

  
  
  
  
  
  



J. Animal and Poultry Prod.., Mansoura Univ., Vol. 7 (4), April , 2016 

 

 

151

آداء الكتاكي]ت الفاقس]ة اlجل خiل فترة النمو الجنينى المتأخر على ص]فات الفق]س و قصيرة الحرارية ةالمعالج تأثير
   لسiلة المعمورة 

  ٢ابراھيم الوردانى السيد و ١, فؤاد احمد توفيق١, نصره بدير عوضين١رزق صديق , ياسر ١إسماعيلايناس ابراھيم 
  مركز البحوث الزراعيه  -١
  يه الزراعه جامعه عين شمسكل -٢

  
 آداءا�جmل خ�mل فتmرة النمmو الجنينmى المتmأخر علmى صmفات الفقmس و قصmيرة الحراريmة ةالمعالجm تأثير لدراسة التجربةھذه أجريت 

 مmن ريخصالحة للتفmبيضه  ١٢٠٠حيث تم اختيار لكتاكيت س�لة دجاج المعموره .  الكتاكيت و النسبه الجنسيه و بعض قياسات ب�زما الدم 
  مكmررات ٣الmى  مجموعmةوتم تقسmيم كmل  معاملة ) لكل بيضه  ٣٠٠ متساوية ( ربع مجاميعأس�له المعموره تم تقسيمھا عشوائيا الى  اناث 

يوم وفى بدايmة  ١٥لمدة % رطوبه نسبيه ٥٥و م º ٣٧.٥تم وضعھم فى المحضن و تحضينھم على درجه حراره / مكررة ) بيضة  ١٠٠(  
(كنتmرول ) تmم تحضmين البmيض علmى درجmة المجموعmه ا�ولmى  -١الحراريmة علmى النحmو التmالى: ةالمعالجm تم اجراء  لتحضينمن ا ١٦اليوم 

 ١٦اليmوم ال فmى المجموعmه الثانيmة تmم نقmل البmيض  -٢للتفريخ . ١٨% رطوبة نسبية) حتى اليوم ٥٥م +º ٣٧.٥الحرارة والرطوبة المثلى (
% علmى ان ٦٥و رطوبة نسبية م ٣٩ºدرجة حراره ليوميا  ينلمده ساعت حيث تم تعريض البيضريخ اخرى الى ماكينة تف من العمر الجنينى

مmن العمmر الجنينmى  ١٦المجموعه الثالثة تم نقل البيض فى اليmوم ال  -٣) بعد التعريض.setterيعود البيض فورا لوحده التحضين ا�صلية (
% علmى ان يعmود البmيض ٦٥م و رطوبmة نسmبية ٣٩ºساعات  يوميا لدرجmة حmراره  ٣ه الى ماكينة تفريخ اخرى حيث تم تعريض البيض لمد

من العمmر الجنينmى الmى ماكينmة  ١٦المجموعه الرابعه تم نقل البيض فى اليوم ال  -٤) بعد التعريض.setterفورا لوحده التحضين ا�صلية (
% علmى ان يعmود البmيض فmورا لوحmده ٦٥م و رطوبة نسmبية ٣٩ºساعات يوميا لدرجة حراره  ٣تفريخ اخرى حيث تم تعريض البيض لمده 

ورطوبmة نسmبية  oتم نقل جميع البيض الى المفقس على درجة حmرارة    م ١٨بعد نھاية اليوم  -٥) بعد التعريض.setterالتحضين ا�صلية (
 ٣كتكوت من كل معاملة وتربيتھم  منفصلين مع تقسيم كل معاملmة الmى    ٢٢٥اخذ عدد تم  الكتاكيت  فقسو بعد حتى نھاية فترة التفريخ % 

وعنmد  وقد استمرت تربية الكتاكيmت لمmدة شmھرين �خmذ قياسmات ا�داء ا�نتmاجى والفسmيولوجى.كتكوت   ٧٥مكررات متساوية بكل مكررة  
اكيmت المجموعmه ا�ولmى (كنتmرول ) لmم تتعmرض لمعاملmة كت -كمmا يلmى :تعريض الكتاكيت الناتجة الى لدرجة حرارة عاليmة يوم تم  ٦٠عمر 

حتى تmم اجmراء القياسmات بعmد الفقmس م لمدة ساعتين . º ٣٩كتاكيت المجموعه الثانية والثالثه والرابعه تم تعريضھم لدرجة حرارة  -حرارية 
 علmىمعنويmا لم تؤثر المعام�ت الحراريmه   -:ىالنتائج كما يلاھم  كانت يوم   ٦٠مباشرة وبعد اجراء التعرض الحرارى للكتاكيت عند عمر 

حيmث زادت نسmبة  تmاثرت النسmبه الجنسmيه   -للبيض فmى المفmرخ.بعmد التعmريض الحmرارى.نسبه الفقس و الخصوبه و مmوت ا�جنmه  كل من 
م و رطوبmة ٣٩ºرجmه حmراره ربع سmاعات علmى دا لمدة  فى العمر الجنينى المتاخرمدة التعرض الحرارى بزياده الذكور عن ا�ناث معنويا 

% ٦٥و رطوبmة نسmبية ٣٩ حmرارةمعاملmه المعرضmه ل درجmة للحيmث ازداد طmول الكتكmوت  ارتفعت جوده الكتاكيت معنويا  -.%٦٥نسبية 
سmاعات فmى  ٤سmاعات مقارنmة بتلmك المعرضmة ل  ٣,٢,لمده اربع ساعات بينما طول عظمه التيبا كانت ا�طول فى المعامله المعرضmه لمmده

معاملmه المعرضmه للوزن الجسmم و معmدل الزيmاده فmى وزن الجسmم اد معنويmا ك�m مmن داز -ن لم تتاثر بقية صفات جmودة الكتاكيmت معنويmا حي
لم يتmاثر معنويmا كميmة  بينما   يوم مقارنة بالكنترول وبقية المعام�ت  ٦٠عند عمر  ساعات ٤لمدة  %٦٥و رطوبة نسبية ٣٩درجة حراره ل

خ�mل  سmاعات وذلmك  ٤,٣فmى  كفmاءة تحويmل الغmذاء للكتاكيmت المعرضmة ل  معنوى لك بالمعاملة الحرارية ولكن حدث تحسنالغذاء االمستھ
ض يلم تتmاثر معنويmا درجmة حmرارة الجسmم سmواء بعmد الفقmس او بعmد اجmراء التعmر  -يوم من العمر . ٦٠-٣٠ومن  ٣٠ –الفترات  من الفقس 
كوليسmترول للمعmام�ت   LDLوكmذلك الكوليسmترول الكلmى و  T3,T4معنويا ك� من ھرمmونى  ال انخفض  - يوم  ٦٠الحرارى عند عمر 

  -كوليسmترول خ�mل نفmس الفتmرة . HDLالنعريض الحرارى وذلك بعد الفقس . بينما لم يتاثر معنويا ك� من الجليسmريدات الث�ثيmة وتركيmز 
والجلسmريدات   T3اكيmت فقmد حmدث انخفmاض معنmوى لتركيmز كmل مmن ھرمmون للكتيmوم وبعmد اجmراء التعmريض الحmرارى  ٦٠عند عمر اما 

سmاعات حيmث سmجلت الكتاكيmت المعاملmة حراريmا لمmmدة  ٤الث�ثيmة والكوليسmترول الكلmى لكتاكيmت البmيض المعاملmة حراريmا فmى المفmmرخ لمmدة 
أن الmى  الدراسmه  تخلmص نويmا عنmد ھmذا العمmر .معT4فى الب�زمmا فmى حmين لmم يتmاثر تركيmز ھرمmون LDLساعتين فى المفرخ اقل تركيز  

فى ماكينة التفmريخ يوميmا خ�mل الفتmرة مmن اليmوم % ٦٥و رطوبة نسبية م º ٣٩درجة حراره لاربع ساعات   ةض البيض المخصب لمديتعر
ت و تقلل من نفmوق ا�جنmه و الكتاكي و جودهقدره للكتاكيت على ا�قلمه الحراريه حقق افضل ي من التفريخ  السادس عشر حتى الثامن عشر

  .بدون التاثير على صفات ب�زما الدم معد�ت ا�داء تحسن من 
  
  

 
 
 
 
 
 
 


