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ABSTRACT 
 

The present study was conducted to evaluate the rale of thermal conditioning (TC) of broiler eggs during incubation 
period, and vitamin C (VC) supplementation to drinking water of hatched chicks on their performance and some blood 
parameters. A total of 300 eggs were assigned randomly to three experimental groups: control and two thermal conditioning 
groups (TC-7 and TC-14) which were exposed to 39.5±0.5°C for 4h at the 7th or 14th day of incubation respectively. After 
hatching, each group was subdivided into two subgroups a control and VC-supplemented one. Vitamin C was supplied at a level 
of 1g/liter of drinking water. The experimental was extended for 5 weeks. Growth performance and blood protein were measured. 
Results showed that live body weight (LBW) was significantly increased at the first week of age, but no differences in LBW 
were detected at the other ages. However there were an insignificant increase in the final LBW chicks of TC-7 and TC-14. 
Administration of VC significantly increased LBW of chicks at 4 and 5 weeks of age compared with the control group. No 
significant effect of TC on Body Weight Gain (BWG) of chicks at different ages, however, VC addition has a significant effect 
on BWG at the periods from 3-5 weeks of age and for the whole period. Feed intake was significantly affected by TC treatments, 
where chicks from TC-7group showed an increase than the other groups. Vitamin C addition significantly reduced feed intake of 
broiler chicks at 4-5 weeks of age and for the whole period. Feed conversion ratio (FCR) was not significantly affected by either 
TC or VC addition during the the whole period, but there were significant improvement in FCR for TC-7 chick's group at the 
period from 1-2 wk and for VC-treated chicks at 3-4 weeks of age . There were non significant effects of TC treatment on blood 
plasma protein fractions, however VC addition significantly increased plasma total protein level. It is concluded that thermal 
manipulation of broiler eggs at different period of incubation and vitamin C addition for hatched chicks could be used as a 
practical approach to alleviate the negative impact of heat stress on broiler chicks performance. 
 

 

INTRODUCTION 
 

Manipulation of incubation temperature was known 
to have an influence on both embryonic development and 
the hatching process. However, the magnitude and 
direction of this influence is largely dependent on the 
period during incubation and the frequency, duration, and 
amplitude of temperature manipulation Willemsen et al., 
(2011). Piestun et al.(2009), found significant reduction in 
embryonic growth when subjecting embryos to continuous 
thermal (39.5°C) manipulation from ED 7 to ED 16. 
Several studies found decreased performance in chickens 
that were exposed to higher than optimal air temperature 
Donkoh,( 1989); Yahav et al., (1995); Geraert et al., 
(1996) and Yahav and Plavnik, (1999). On the other hand, 
Thompson et al. (1976)., Lay and Wilson (2002)., and 
Yalcin and Siegel (2003) found that increasing the 
incubation temperature had no effect on hatching rate or 
body weight (BW). The main consequence of heat stress is 
the reduction in feed intake as a trial from the bird to 
reduce the metabolic heat production May and Lott, 
(1992). This will cause poor growth, reduced feed 
conversion ratio and enhanced fat deposition due to 
hypothyroid activity Geraert et al., (1996) and 
Mashaly,(2004). To alleviate the negative impact of heat 
stress many practical approaches have been used to 
facilitate theromotolerance of birds. These methods include 
pre or post thermal conditioning of birds Yahav and 
Plavnik, (1999); Abd El-Azim,( 1991), use of some 
electrolytes and vitamins Teeter, et al., (1985); Sahin, et 
al., (2003 a,b,c ). The interaction effect of prehatching heat 
conditioning and post hatch vitamin C addition on growth 
performance of broiler chicks reared under hot summer 
environment was not extensively studied. Therefore, the 
main objective of the present study was to evaluate the 
influence of thermal conditioning of broiler eggs during 
incubation period and post hatch vitamin C 

supplementation to drinking water on growth performance 
of broiler chicks. 

 
 

MATERIALS AND METHODS 
 

The present study was conducted at the Poultry 
Physiology Laboratory, Department of poultry production, 
Faculty of Agriculture, Ain shams University, during 
summer months (May – June, 2016 ) of Egypt .  

Three hundred eggs were randomly divided into 
three groups of 100 eggs each. The first group was kept as 
a control (C) group, the second was exposed to heat stress 
(39.5±0.5°C) for 4 hours at the 7th day of incubation (TC-
7), while the third group was exposed to the same 
temperature at the 14th day of incubation (TC-14). All 
eggs were incubated in a commercial incubator at 37.5°C 
and 55 %RH as recommended by Bruzual et al.(2000). At 
the 18th day of incubation, eggs from each of the three 
treatments were transferred from turning trays to hatcher 
baskets. After hatch, a total of 90 healthy chicks 
representing the three groups (30 chick/treatment) were 
chosen, weighed and transferred to the brooding pens. 
Upon arrival, the chicks were randomly divided into two 
subgroups of 15 chicks in three replicates 5 chicks each, 
where the first subgroup was kept as control and the other 
one was supplied with vitamin c (VC) at a level of 1g 
/Liter of drinking water   from the first day till the end of 
the experiment period (35 days of age).   

Chicks of all treatments were reared under similar 
hygienic and environmental conditions under the prevailing 
hot climates of summer season environment. The brooding 
temperature was 33°C during the first weeks, and then 
reduced 2°C until it reached the room temperature (indoor 
temperature of 30-35°C) for the whole period. 

Chicks were vaccinated against Newcastle virus 
(NDV); Avian Flu and IBDV (Gumboro) diseases at the 
recommended times. All chicks were exposed to 23 h : 1h ( 
Light: Dark) schedule  during the experiment period and   
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fed  the experimental  diets (Starter, Grower and Finisher) 
that  formulated according NRC (1994)  to satisfy  the 
recommended requirements of Avian  chicks strain .  
Composition and calculated analysis of the experimental 
diets are show in Table (1). 
Table 1. Composition and calculated analysis of the 

experimental diets 
Ingredient (%)  Starter  Grower Finisher 
Yellow corn  55.600 62.750 65.0 
Soybean meal (44%) 28.700 21.450 23.0 
Corn gluten meal (60%) 8.950 8.950 --- 
Di-ca phosphate  2.185 2.080 2.0 
Vegetable oil  2.300 2.500 --- 
Sodium Bicarbonate 0.20 0.20 0.20 
Limestone  1.035 0.920 1.240 
Methionine 0.175 1.180 0.160 
Lysine 0.295 0.420 0.140 
Premix* 0.300 0.300 0.300 
Wheat bran --- --- 45.1 
Salt 0.3 0.3 0.3 
Total  100 100 100 

Calculated analysis** 
Crude protein % 23.0 20.51 16.08 
ME Kcal/Kg 3052 3152 2138 
Crude fiber % 3.5 3.13 6.75 
Methionine+cysteine 0.97 0.93 0.72 
Lysine % 1.3 1.2 0.89 
Calcium % 1.03 0.94 1.05 
Av.Phosphorus 0.5 0.47 0.52 
Vitamins and mineral premix per Kg of diet: a Mineral–vitamin 
premix provided the following per kilogram of diet contains = 
A,12000 I.U., E, 10 mg., B1, 2mg., B2,5mg., B6, 4mg ., B12, 10 mg., 
Niacin, 25 mg.,Pantothenic acid, 10 mg., Biotin, 50 mg., Folic acid, 
1000 mg., and Coline chloride, 255 mg. Selenium 300 mg., Copper, 
10 mg., Iodine, 1.0 mg., K, 2.0mg., Iron, 33 mg., Manganese, 60 
mg., and, 60mg Zinc.  ** Acording to NRC (1994).   
 

Measurements: 
a- Growth performance: 

Chicks were individually weighed at 1, 21 and 35 
days of age.  Body weight (BW), body weight gain 
(BWG), and feed intake (FI) of broilers were recorded. 

Feed conversion ratio (FCR) was calculated by dividing FI 
by body weight gain (BWG) at different intervals. 
b- Blood sampling and analysis: 

A total of 18 blood samples were collected at 35 
days of age  into heparinized tubes (3 samples/treatment), 
immediately  centrifuged (4000 r.p.m.) for 15 min using 
laboratory centrifuge (SMIC, YJ03, Shanghahi, China) and 
plasma samples were decanted into Ependorfer  tubes, then 
stoppered tightly and stored at -20°C until biochemical 
analyses were done. Plasma total protein (TP) and albumin 
(Alb) were spectrophoto meterically determined by using 
available Commercial kits as described by the 
Manufacturer  Procedures  (spectrum, Diagnostics, Egypt. 
Co. for Biotechnology, S. A. E). Globulin was estimated 
by subtracting the values of Alb from the corresponding 
values of TP per sample.  

Data were subjected to two-way analysis of 
variance by using the General Linear models procedure 
(GLM) of the Statistical Analysis System (SAS,1994), 
according to the following model: 

Yijk =µ+ Ti+Vj + TVij 
Where: 
Yijk = an observation. 
µ = overall mean. 
Tj = a fixed effect of thermal treatment. (j = 1,2 and 3) 
Vi = a fixed effect of vitamin C treatment. (i = 1 and 2)  
TVij = the interaction of T and V. 
eijk = experimental error. 

Differences among treatment means were detected 
by using Ducan's multiple range test (Duncan,1955). 

 

RESULTS AND DISCUSSION 
 

Live body weight (LBW)  
Live body weight (LBW) of broiler chicks as 

influenced by TC during incubation is presented in 
Table -2. 

 

 

Table 2. Effect of thermal conditioning during incubation period on live body weight of broiler chicks. 
Live Body Weight 

Age (Weak) 
Variable 0 1 2 3 4 5 

Thermal Conditioning (TC) 
Control "C1" 46.13 214.20b 468.17 923.20 1431.20 1722.13 
TC-7 46.10 226.23a 472.47 970.27 1434.57 1762.83 
TC-14 45.90 209.87b 479.73 927.50 1456.60 1741.13 
SEM 0.56 3.20 7.79 26.47 23.14 49.62 
Significance NS * NS NS NS NS 
Vitamin-C Effect (VC) 
Control "C" 
VC 
SEM 

45.73 213.33 467.93 948.40 1383.16b 1776.33b 
46.36 220.20 478.98 932.24 1498.42a 1832.82a 
0.46 2.61 6.36 21.62 18.89 40.53 

Significance NS NS NS NS * * 
TC × VC Interaction 
C1 × C 45.53 213.73 459.87 914.93 1391.33 1718.40 
C1 × VC 46.73 214.67 476.47 931.47 1471.07 1768.13 
TC7 × C 45.33 220.73 457.47 978.13 1372.13 1727.73 
TC7 × VC 46.87 231.73 487.47 962.40 1497.00 1780.13 
TC14 × C 46.33 205.53 486.47 952.13 1386.00 1752.87 
TC14 × VC 45.47 214.20 473.00 902.87 1527.20 1791.20 
SEM 0.80 4.53 11.02 37.44 32.72 70.20 
Significance NS NS NS NS NS NS 

a, b and c Mean within columns with different superscripts are significantly different(P˂0.05). NS = not significant, * = significant at 5% 
level, ** = significant at 1.0 % level. 
 

Data revealed that LBW of broiler at the first week of 
age was significantly (P ≤ 0.05) higher for chicks that 
hatched from eggs which exposed to TC at the 7th day of 
incubation compared by those of the control and TC-14 

treatment. However, TC did not exert significant effects on 
LBW of chicks during the other growth periods. Regardless, 
the effect of TC on LBW, our results showed that Vitimin C 
(VC) administration in drinking water had significant 



J. Animal and Poultry Prod.., Mansoura Univ., Vol. 8 (7), July, 2017 

 157

influence on LBW of chicks at 4 and 5 weeks of age, 
furthermore the TC×VC interaction effect, the present study 
showed insignificant influence of both variables on LBW. It 
appears that TC during incubation period did affect the 
posthatch growth performance of broiler chicks during the 
most period of growth (i.e.2-5 weeks of age ). This was also 
confimed by the results obtained by Abd El-Azim (1991) 
and Yalcin and Siegel (2003) who reported that the change 
in LBW of broiler chicks as a result of prehatch temperature 
exposuse have disappeared with age.That vitamin C addition 
to drinking water causes an improvement in LBW of chicks 
at 4 and 5 weeks of age, may be due to the beneficial effect 
of Vit.C on alleviating the negative impact of summer heat 
stress  imposed to chicks  on  feed intake and hence the  
increased  LBW was achieved . It possible ,also ,that VC can 
affect  both corticosterone and   thyroid hormones secretion 
and / or releasing rates as an adaptive response of broiler 
chicks , especially for those exposed to epigenetic thermal 
adaptation during incubation period . 
Body Weight Gain: 

Body Weight Gain (BWG) of broiler chicks as 
influenced by TC during incubation and post hatch VC  
administration  is presented in Table -3  . 

Data revealed that BWG of broiler chicks at the 
period from 0 to 1 weak of age was significantly (P ≤ 0.05) 
higher for chicks that hatched from eggs which exposed to 
TC at the 7th day of incubation compared by those of the 
control and TC-14 treatment. However, TC did not exert 
significant effects on BWG of chicks during the other 
weaks. Regardless, the effect of TC on BWG, our results 

showed that Vitimin C (VC) administration in drinking 
water had significant influence on BWG of chicks at the 
period from 3 to 4 , 4 to 5 and 0 to 5 weeks of age. But the 
period from 4 to 5 and 0 to 5 weeks of age was significantly 
(P ≤ 0.05) higher than for control. Concerning the TC×VC 
interaction effect, the current study showed insignificant 
influence of both variables on BWG. It is apparent from 
these result that the more obvious unfluence of treatment on 
BWG was clear for vitamin C treatments after post hatching, 
especially during the period. This effect is related to the 
thermal challenge during  from 3 to 5 weeks of age and for 
the thermal challenge during the growing period , with it 
severity being accused for the control group, and hence VC 
alleviated this negative effect.this result is in close agreement 
with those reported by kutlu and Forbes(1993a,b), Mckee 
and Hassison (1995); Sahin et al. (2003b) and Imik et 
al.(2013) who found that VC caused  an increase in CRF 
from hypothalamic  centers , and hence stimulates ACTH 
secretion, consequently elevated corticosterone level in 
blood. This hormone was known to enhance nutrients 
metabolism which may explain the significant increase in 
body weight gain of chicks at the end of the experiment. 
This was confirmed by the results of  Yahav (2002) who 
stated that thermoregulation in birds is controlled by changes 
in the temperature of  thermoreceptors in the central nervous 
system, i.e., changes in the " set point " to cope with extreme 
environmental conditions along with the maturation of 
Hypothalamus – Pituitary – Adrenal (HPA) axis , which 
support our results . 

 

Table 3. Effect of thermal conditioning during incubation period on Body Weight Gain of broiler chicks. 
Body Weight Gain 

Age (Weak) 
Variable 0-1 Wk 1-2 WK 2-3 WK 3-4WK 4-5 WK 0-5 WK 

Thermal Conditioning (TC) 
Control "C1" 168.07b 253.97 455.04 508 290.92 1676.10 
TC-7 180.13a 246.24 497.80 464.36 328.62 1716.73 
TC-14 163.97b 269.86 447.77 529.10 284.53 1695.23 
SEM 3.16 7.75 26.41 23.06 49.62 61.44 
Significance * NS NS NS NS NS 
Vitamin-C Effect (VC) 
Control "C" 
VC 
SEM 

167.60 254.6 480.47 434.76b 393.20a 1730.66b 

173.84 258.48 453.26 566.18a 334.40b 1786.50a 

2.58 16.14 27.80 43.02 46.35 99.69 
Significance NS NS NS * * * 
TC × VC Interaction 
C1 × C 168.2 246.14 455.06 476.4 327.07 1672.87 
C1 × VC 167.94 26.18 455 539.6 297.06 1721.40 
TC7 × C 175.4 236.74 520.66 394 355.60 1682.10 
TC7 × VC 184.86 255.74 474.93 534.6 283.13 1733.23 
TC14 × C 159.2 280.94 465.66 433.87 366.87 1706.54 
TC14 × VC 168.73 258.8 429.87 624.33 264.04 1745.73 
SEM 10.21 13.01 27.98 30 26.7 99.69 
Significance NS NS NS NS NS NS 
a, b and c Mean within columns with different superscripts are significantly different(P˂0.05). NS = not significant, * = significant at 5% 
level, ** = significant at 1.0 % level. 
 

Feed intake and Feed confertion ratio 
Feed intake(FI) of broiler chicks as influenced by TC 

during incubation period  and VC addition to drinking water 
of hatched chicks is presented in Table -4. 

Data revealed that feed intake of broiler chicks at the 
priod from 2 to3, 3 to 4, 4 to 5 weeks of age and for the 
whole period (0-5 wk) was significantly (P ≤ 0.05) higher 
for chicks that hatched from eggs which exposed to TC. The 
period from 3 to 4 wk showed that was significantly at 
control and 14th day of incubation. Both the priod 2 to3, 4 to 

5 and 0 to 5 weeks of age was significantly at 7th day of 
incubation. However, TC did not exert significant effects on 
feed intake of chicks during the other growth period. 
Regardless, the effect of TC on feed intake, our results 
showed that Vitimin C (VC) administration in drinking 
water had significant influence on feed intake of chicks at 
the period 2 to 3 and 3 to 4 weeks of age. But (0) had 
significant influence on feed intake of chicks at the period 4 
to 5and 0to 5 weeks of age. Higher (P≤0.05) feed intake 
compared by VC-treated chicks.Results showed also that the 
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TC×VC interaction was significant where chicks from TC-
7×VC and control (C×VC) groups had recorded the lowest 
feed intake during the whole experiment period. Concering 
the effect of different treatment on feed confertion ratio 
(FCR). The present results showed that TC etheir at the 7th 
or 14th of incubation period did not have significant effects 
on FCR at different ages (Table-5), except for the period 
from 1 to 2 weeks of age. During this period, FCR was 
significantly better for the control and TC-7 chick groups 
compored by those from TC-14 chicks group. Similarly, 
vitamin C addition to drinking water, regardless of TC-
treatment, had insignificant influence on FCR for the hole 
experiment period, except that from 3-4wks which recorded 
better (P≤0.05)FCR for the VC-supplem chicks compared 
with the control ones. On the other hand , the combined 
interaction effect of TC×VC revealed significant effects 
during this period from 3-4wks  of age and for the whole 
experiemental period . The best FCR was recorded for 
chicks from CT-7×VC, TC×control and control×VC 
treatment groups, respectirely (Tabl-5). It is clear from the 

previous results that both thermal conditioning (TC) of 
broiler eggs during incubation period  and post hatch VC 
addition in drinking did not greatly affect feed intake of 
broiler chicks eccept at specific periode of growther. The 
influence of VC in reducing FI was evident during the 
period from 3-4wks of age . While the TC×VC interaction 
showed better FCR for the some period and for the entire 
experimental time. Our results showed clearly that VC in 
drinking water of broiler chicks benifits in reducing total 
feed intake of broiler chicks during the whole fattening 
period. This has led to better FCR and consequently an 
improvement in TC×VC-treatment groups. These results are 
in close agreement with those reported by Mckee and 
Harrison (1995); Sahin et al. (2003a,b), Kadim et al. (2008); 
using broiler chicks ; El-Kaiaty et al. (2006).using local 
strains of chickens and El-Daly et al.(2013)  

who used Japanese quail. They concluded that VC 
improved FCR, perhabs by alleviating the negative effects of 
heat stress on chicks performance. 

 

Table 4. Effect of thermal conditioning during incubation period on feed intake of broiler chicks 
Age (Weak) 
Variable 0-1 Wk 1-2 WK 2-3 WK 3-4WK 4-5 WK 0-5 WK 

Thermal  Conditioning (TC) 
Control "C1" 221.16 375.38 773.13b 974.50a 628.34b 2966.52b 

TC-7 248.40 378.84 836.64a 918.72b 715.62a 3261a 

TC-14 239.44 437.40 784.00b 959.81a 546.59c 2915.77c 

SEM 16.36 28.35 36.19 49.28 64.25 56.95 
Significance NS NS * * * * 
Vitamin-C Effect (VC) 
0 
VC 
SEM 

228.48 387.60 665.81b 852.62b 864.32a 3097.65a 

224.46 363.32 752.75a 973.52a 708.53b 2967.55b 
8.65 19.82 34.15 30.65 42.60 62.45 

Significance NS NS * * * * 
TC × VC Interaction 
C × 0 230.16 373.92 805.35 928.26 693.64 3044.57 
C × VC 218.40 382.52 782.63 1036.80 647.46 3046.78 
TC7× 0 246.75 367.35 916.96 772.24 799.80 2927.32 
TC7× VC 244.20 384.00 807.38 1000.45 611.68 2963.31 
TC14 × 0 208.29 443.97 848.12 841.94 803.73 3139.87 
TC14 × VC 239.98 383.32 752.50 1116.92 562.32 2950.22 
SEM 15.36 43.85 66.59 98.20 52.74 118.66 
Significance NS NS NS * * * 

a, b and c Mean within columns with different superscripts are significantly different(P˂0.05). NS = not significant, * = significant at 5% 
level, ** = significant at 1.0 % level. 
 

Table 5. Effect of thermal conditioning during incubation period on feed conversion of broiler chicks. 
Age (Weak) 
Variable 0-1 Wk 1-2 WK 2-3 WK 3-4WK 4-5 WK 0-5 WK 

Thermal Conditioning (TC) 
Control "C1" 1.32 1.48b 1.73 1.92 2.16 1.77 
TC-7 1.38 1.54b 1.68 1.92 2.18 1.91 
TC-14 1.46 1.60a 1.75 1.88 1.96 1.72 
SEM 0.04 0.06 26.41 0.07 0.06 0.12 
Significance NS * NS NS NS NS 
Vitamin-C Effect (VC) 
0 
VC 
SEM 

1.36 1.52 1.80 1.96a 2.19 1.73 
1.29 1.48 1.75 1.72b 2.10 1.66 
0.08 0.05 0.03 0.07 0.09 0.11 

Significance NS NS NS * NS NS 
TC × VC Interaction 
C × 0 1.37 1.52 1.77 1.95 2.12 1.82 
C × VC 1.30 1.46 1.72 1.93 2.18 1.77 
TC7× 0 1.41 1.55 1.76 1.96 2.25 1.74 
TC7× VC 1.32 1.50 1.70 1.87 2.16 1.70 
TC14 × 0 1.31 1.58 1.82 1.94 2.19 1.84 
TC14 × VC 1.42 1.48 1.75 1.79 2.13 1.68 
SEM 0.07 0.05 0.04 0.09 0.12 0.08 
Significance NS NS NS * NS * 
a, b and c Mean within columns with different superscripts are significantly different(P˂0.05). NS = not significant, * = significant at 5% 
level, ** = significant at 1.0 % level. 
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Plasma total proteins (TP, Alb, and Globulin): 
The effect of TC during incubation and post hatch 

vitamin C supplementation to drinking water of hatched 
chicks, on plasma protein fraction is presended in Table-6. It 
is clear from the result that plasma TP; albumin, globulin 
and threir ratio (A/G) were not significantly influenced by 
TC of eggs during incubation. However, a significant 
increase in plasma TP was observed in the VC group of 
chicks compared with the control ones. On the other hand, 
the TC×VC interaction effect was not significant.It appears 
from these results that thermal manipulation of broiler eggs 
during day 7 or 14 of embryogenic, has failed to exert any 
effect on plasma protein of hatched chicks at later age (35d). 
This may be due to the time elapsid between TC during 
incubation and the age at which blood samples were 
collected. Since, plasma protein, as a biochemical 
constituent of blood, are known to be influenced by many 
other factors including age of the bird, diet, hormones level 
in blood, and environmental factors. An earlies study by 
Craig (1985) demonstrated that the main cellular response to 
heat stress is characterized by a reduction in protein 
synthesis and turnover. This was also supported by the 
findings of shourrap (2010) and Badran et al. (2012) who 
reported that embryonic TC during the periods from 16 to 18 
or 14 to17 of incubation did not affect plasma total protein of 
hatched chicks. On the contrary, Elsayed et al. (2009) who 
found that TC of local chicken eggs at 39.5to 40.5°C for 
3h/d at 15-17 day of incubation, resulted in a significant 
increase in plasma total proteins level. Moreover, the 
significant increase in plasma TP level by vitamin C addition 
is in close agreement with many results which showed that 
the addition of vitamin C to the drinking water could 
significantly reduce the physiological stress and hence 
improve the biochemical parameters of blood (Pardue and 
Thaxton., 1986);(Kutlu and forbes., 1993a,b);( Konce, et al., 
2009);( Imik, et al., 2013) and (Yoo,et al., 2016).  
 

Table 6. Effect of thermal conditioning during 
incubation period on some blood  parameters  
of broiler chicks. 

Trait  
Treatment 

Tp 
(g/dl) 

Alb 
(g/dl) 

Globulin(G) 
(g/dl) 

A/G 
ratio 
(g/dl) 

Thermal Conditioning 
(TC) 
Control "C1" 4.35 2.40 1.95 1.23 
TC-7 4.50 2.51 1.99 1.26 
TC-14 4.54 2.51 2.03 1.24 
SEM 0.12 0.07 0.05 1.4 
Significance NS NS NS NS 
Vitamin-C Effect(VC) 
Control "C" 
VC 
SEM 

4.25b 2.39 1.86 1.28 
4.67a 2.55 2.12 1.20 
0.09 0.06 0.03 2.0 

Significance * NS NS NS 
TC × VC Interaction 
C1 × C 4.17 2.39 1.78 1.34 
C1 × VC 4.52 2.40 1.88 1.27 
TC7 × C 4.33 2.34 1.99 1.17 
TC7 × VC 4.67 2.68 1.99 1.35 
TC14 × C 4.24 2.45 1.73 1.42 
TC14 × VC 4.83 2.57 2.26 1.14 
SEM 0.16 0.10 0.06 1.66 
Significance NS NS NS NS 
a, b and c Mean within columns with different superscripts are 
significantly different(P˂0.05). NS = not significant, * = significant 
at 5% level, ** = significant at 1.0 % level. 
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  ي كتاكيت التسمين علي اtداء اqنتاجي وبعض قياسات الدم فواضافه فيتامين ج ة قبل الفقس يتأثير التھيئة الحرار
  ١و ساره حسب محمد حسب ٢, ابراھيم الوردانى ١تاج الدين حسن تاج الدين

  جامعة دمياط –كلية الزراعة  ١
  جامعة عين شمس –كلية الزراعة  ٢
  

VVم معاملVVريخ ثVVة التفVVل مرحلgVVم خVVت أستھدفت الدراسة الحالية تقييم التأثيرات الناتجة عن التھيئة الحرارية لبيض دجاج اللحVVة الكتاكي
بيضVVة بعVVد  ٣٠٠نتاجي و بعض قياسات الدمز ولتحقيق ذلك تم تفVVريخ عVVدد فيتامين ج بعد ذلك لمعرفة تأثيرھا علي ا�داء ا� الناتجة بواسطة

ك فVVي م ) و ذلVV° ٠.٥±  ٣٩.٥تقسيمھا الي ثgث مجموعات ا�ولي للمقارنة ثم الثانية و الثالثة والتي تVVم تعريضVVھا لدرجVVة حVVرارة مرتفعVVة ( 
 ١من التفريخ علي التوالي بعد الفقس تم تقسيم كل مجموعة إلي مجموعتان : ا�ولي للمقارنة ، الثانية تم إضVVافة اليوم السابع او الرابع عشر 

جرام فيتامين ج / لتVVر مVVن مVVاء الشVVرب طVVوال فتVVرة التجربVVة والتVVي اسVVتمرت لمVVدة خمسVVة أسVVابيع تVVم خgVVل تجميVVع البيانVVات الخاصVVة بVVا�داء 
VVبوع ا�ول فقVVل ا�سgVVة خVVة الحراريVVة المعاملVVزما الدم . وتوضح النتائج أن وزن الجسم يزداد معنويا نتيجgنتاجي مع قياس بروتينات ب�ط ا

امين ج لمVVاء الشVVرب . لVVم تتVVأثر الزيVVادة الوزنيVVة نتيجVVة إضVVافة فيتVVولم يتأثر بعد ذلك بينما لوحظ وجود زيادة معنوية في الوزن النھائي نتيجة 
أسVVابيع) والفتVVرة كلھVVا أيضVVا  ٥-٣المعامgت الحرارية و لكن إضافة الفيتامين كان له تأثير معنوي وذلك خgل الفتVVرات ا�خيVVرة مVVن العمVVر (

يئة الحرارية في اليVVوم السVVابع بينمVVا إضVVافة فيتVVامين كان للمعاملة الحرارية تأثير معنوي علي زيادة معدل استھgك الغذاء وبصفة خاصة التھ
لVVم يتVVأثر كفVVاءة تحويVVل الغVVذاء  ج كان له تأثير جيد و معنوي علي تقليل معدل أستھgك الغذاء و بصفة خاصة في الفترات ا�خيرة من النمVVو.

ي اليوم السابع خgل الفترة بVVين ا·سVVبوع ا�ول معنويا بالمعامgت بصفة عامة و لكن لوحظ تحسن معنوي نتيجة المعاملة الحرارية للبيض ف
أسابيع نتيجة إضافة الفيتامين. لم تتأثر بروتينVVات الVVدم نتيجVVة المعاملVVة الحراريVVة ولكVVن إضVVافة الفيتVVامين  ٤-٣والثاني وكذلك خgل الفترة من 

ة عامVVة إلVVي أمكانيVVة إسVVتخدام التھيئVVة الحراريVVة وقVVد خلصVVت الدراسVVة بصVVف كان له تأثير معنوي علي زيادة البروتين الكلVVي فVVي بgزمVVا الVVدم.
داء للبيض أثناء فترة التفريخ مع إضافة فيتامين ج للكتاكيت بعد الفقس كوسيلة عملية للتغلب علي تأثيرات السلبية ل¹جھاد الحVVراري علVVي ا�

  ا�نتاجي لكتاكيت اللحم . 


