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ABSTRACT

An experiment was conducted to investigate the effect of vitamin-C supplementation on
growth performance of broiler chicken under heat stress condition. A total of 180 day-old broiler chicks
(Vencobb) were divided into three groups with three replications each comprising of 20 birds and reared
on deep litter system. Birds in each group were fed broiler diet ad libitum and supplemented with
Vitamin-C dissolved in drinking water at a dose of 0, 30 and 50 mg/bird/day for groups T, T, and T,;
respectively. The average maximum temperature was 35.3°C and minimum temperature was 25.5°C
during the experimental period of six weeks with overall average temperature of 33.2°C and 26.1°C,
respectively. Similarly, the relative humidity varied between 57.3 to 90.8 per cent during the
experimental period with overall average maximum and minimum relative humidity of 83.4 and 73.1
per cent, respectively. The results of weekly body weight gain revealed that the group supplemented
with vitamin-C (T, and T;) recorded significantly higher body weight gains over control. The body
weight gain of the birds improved with higher dose of vitamin-C. Vitamin-C supplementation did not
significantly (P<0.01) increase feed intake and feed conversion ratio among the groups during first
week. However, from 2" week onwards birds in group T, showed higher trend in feed consumption and

feed conversion ratio as compared to other groups.
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INTRODUCTION

Broiler farming in India has taken a rapid stride, because of
gradual change in food habits of our people; enhancement of
purchasing power of wider action of people, continuous rise
in price of mutton. It has now taken the shape of broilers
industry. Its return is quick and remunerative. The poultry
industry is one of the fastest growing sectors in the country.
Today poultry industry is witnessing series of problems such
as various disease outbreaks, harsh climatic conditions, high
cost of feeding and day by day decreasing profit margin.
Compared to other domestic animals, broiler chickens are
more susceptible to changing environmental conditions. In
particular, high ambient temperatures depressed feed intake,
weight gain and increased mortality rates among broilers. A
possible approach to counteracting the negative effects of heat
stress among chickens could be the supplementation of birds
with Vitamin-C. Vitamin-C plays a major role in the
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biosynthesis of corticosterone, a primary glucocorticoid
hormone involved in gluconeogenesis to enhance energy
supply during heat stress. However, under critically high
ambient temperatures, the production of Vitamin-C in broilers
is inadequate for optimum performance. The success of
broiler production depends on maximum weight gain within
minimum period and which can be fulfilled by proper
nutritional and managemental practices. So as to increase the
growth performance of the birds various nutrients are to be
incorporated in the diet. Keeping in view the importance of
the vitamin-C, a study was conducted to know the effect of
vitamin-C supplementation on growth performance of broiler
chicken.

The present study was conducted on 180 day-old commercial
broiler chicks (Vencobb) for a period of six weeks at Bihar
Veterinary College, Patna. The chicks were divided into three



[Journal of Agri Search, Vol.2, No.4]

groups with three replications each comprising of 20 birds
and reared on deep litter system. Birds in each group were fed
broiler diet ad libitum and supplemented with Vitamin-C
dissolved in drinking water at a dose of 0, 30 and 50
mg/bird/day for groups T,, T, and T;; respectively. During
whole experimental period, hygienic and sanitary conditions
were maintained. The feed was given after 8 hours of arrival
of chicks. The starter ration was given up to age of 3 weeks of
age whereas finisher ration was given from 4 to 6 week of age.
The birds were fed according to the plan of the experiment up
to 6 weeks of age. The house was provided with adequate
ventilation and continuous light for 24 hours. The water
troughs were filled with water after maintaining required
concentration of Vitamin-C per bird at a dose of 0, 30 and 50
mg/bird/day for three groups respectively. After consumption
of required experimental dose of Vitamin-C, chicks were
provided ad libitum water. The feeding troughs were filled
with half, 3 times daily in order to stimulate feed consumption
and prevent feed wastage. Body weight, feed intake were
recorded weekly up to six weeks and from these data live
weight gain, feed conversion ratio were calculated. Data were
analysed in completely randomized design (CRD) with
simple analysis of variance (ANOVA) technique following
the procedure of Snedecor and Cochran (1994).

Result indicates that the average maximum temperature
(Table-1) was 35.3°C and minimum temperature was 25.5°C
during the experimental period of six weeks with overall
average temperature of 33.2°C and 26.1°C, respectively.
Similarly, the relative humidity varied between 57.3 to 90.8
per cent during the experimental period with overall average
maximum and minimum relative humidity of 83.4 and 73.1
per cent, respectively. Birds perform well within a relatively
wide range of temperatures. Whether they are broilers, layers
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Table 1 : Average weekly Maximum-Minimum Temperature and

Relative humidity during the experimental period

Week Temperature Humidity
Maximum | Minimum| Maximum | Minimum
1 353 25.7 733 57.3
2 335 26.6 82.1 75.4
3 31.6 25.1 87.0 80.7
4 34.1 27.0 81.7 73.4
5 31.0 25.5 90.8 80.3
6 33.6 26.5 85.6 71.6
Overall | 33.2 26.1 83.4 73.1

or turkeys, this range extends between 10 and 27°C. The
highest growth rate of broilers occurs in the range of 10-22°C
while maximum feed efficiency is at about 27°C (Kampen,
1984). Charles (2002) reviewed the literature on the optimum
temperature for performance and concluded that for growing
broilers it is 18-22°C. It is known, however, that what is ideal
for growth is not ideal for feed efficiency. The overall
optimum range mainly depends on the market value of the
product produced, relative to feed cost. As the price ratio
widens, the best temperature falls, and vice versa. When their
body temperature rises above 42°C, mortality begins to occur
(Daghir, 1995).

Results of average weekly body weight (Table-2) indicated
that group supplemented with vitamin-C (T, and T,) recorded
significantly higher body weights over control. The body
weight of the birds improved with higher dose of vitamin-C.
The findings observed in the present study are in agreement
with those recorded by Pardue et al. (1985), Nakaya et al.
(1986), Raja and Qureshi (2000) and Sahin ez al. (2003).

Table 2: Average body weight (g) of broiler birds raised under effect of different level of Vitamin-C supplementation.

Trestmen T T i

Mean+ SE CV (%) Mean+SE CV% Mean+SE CV%
I 108.01+0.71 5.06 110.49+0.75 5.28 109.39+0.67 4.76
2nd 246.69+0.49 2 1.51 259.95+0.53° 1.57 249.64+0.60 © 1.85
3rd 502.01+£0.432 0.64 530.91+0.55° 0.79 536.99+0.44° 0.63
4t 792.17+£0.47% 0.44 834.71+£0.49° 0.43 861.69+0.47 ¢ 0.41
5t 1015.84+0.56* 0.40 1069.16+0.5° 0.35 1194.52+0.47 ¢ 0.29
6 1315.26+0.53* 0.29 1420.95+0.4° 0.22 1556.65+0.45 ¢ 0.23

Values bearing same superscripts in a row did not differ significantly.
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Table 3 : Average body weight gain (g) of broiler birds raised under effect of different level of

Vitamin-C supplementation.

e i E E

Mean+ SE CV (%) Mean+SE CV% Mean+SE CV%
It 55.26+0.672 9.44 57.81+0.842 11.20 56.48+0.732 10.18
2nd 136.43+0.83 2 4.63 150.10+0.92° 4.75 138.07+0.90°¢ 4.93
3rd 255.09+0.64 2 1.89 270.31+0.74° 2.11 287.43+0.75¢ 1.99
4t 290.17+0.67 2 1.72 303.73+0.56° 1.39 324.76+0.66°¢ 1.54
5th 223.56+0.88 2 2.90 234.38+0.50° 1.59 332.85+0.74¢ 1.67
6t 299.2140.75 1.81 351.79+0.67° 1.41 362.13+0.68°¢ 1.41

Values bearing same superscripts in a row did not differ significantly.

The results of weekly body weight gain (Table-3) revealed
that the group supplemented with vitamin-C (T, and T,)
recorded significantly higher body weight gains over control.
The body weight gain of the birds improved with higher dose
of vitamin-C. The findings observed in the present study are in
agreement with Pardue and Thaxton (1986), Edrise er al.
(1986), Kutlu and Forbes (1993), Blaha and Kreosna (1997),
Shoukry (2002), Vathana et al. (2002), Mehmet et al. (2005),
Nagra et al. (2005), Kadim et al. (2008) and Onu (2009).
However, Stilborn et a/. (1988) and Sosnowka e al. (2003)
found no beneficial effect of supplementation of vitamin-C on
body weight gain of broilers.

Further, the average daily feed intake during the experimental
period was ranged from 13.66+0.17g in first week to
131.54+0.27g in sixth week (Table-4). On statistical analysis,
it was observed that vitamin-C supplementation did not

significantly (P<0.01) increase feed intake among the groups
during first week. However, from 2™ week onwards birds in
group T, showed higher trend in feed consumption as
compared to other groups. The amount of feed consumed
during 6" week highest in T, (131.54+0.27g/bird/day) group
as compared to T, (122.95+0.38g/bird/day) and T,
(130.16+0.27g/bird/day) groups. The results of the present
study showed that the group supplemented with vitamin-C (T,
and T,) recorded significantly higher feed intake over control.
The feed consumption of the birds improved with higher dose
of vitamin-C. The findings observed in the present study are in
agreement with those recorded by Nakaya ef al. (1986),
Pardue and Thaxton (1986), McKee and Harrison (1995),
Sahin et al. (2003), Farooqi et al. (2005), Mehmet ez al. (2005)
and Kadim er al. (2008). However, Abdel Raheem and
Ghaffar (2004) recorded no any effect of vitamin-C
supplementation on feed consumption of birds.

Table 4 : Average feed intake (g/bird/day) of broiler birds raised under effect of different level of Vitamin-C supplementation.

Testmen T K b
Mean+ SE CV (%) Mean+ SE CV (%) Mean+ SE CV (%)
15t 13.66+0.17 9.44 14.32+0.21 11.23 14.154£0.18 10
2nd 44.89+0.27 4.61 48.18+0.30 4.83 41.96+0.37 6.8
3rd 63.78+0.17 1.99 65.78+0.20 2.32 68.57+£0.19 2.13
4th 75.82+0.33 3.15 76.55+0.18 1.68 80.73+0.18 1.64
5t 89.15+0.25 1.95 91.65+0.17 1.42 106.97+0.25 1.8
6t 122.954+0.31 1.83 130.16+0.27 1.51 131.54+0.27 1.48
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Results of feed conversion ratio (Table-5) revealed that no
improvement in feed conversion ratio was observed among
the groups up to first week of age. However 2" week onwards
best feed conversion ratio was observed in T, group as
compared to other groups. At the end of 6" week, best feed
conversion ratio was recorded in T, (2.54) group as compared
to T, (2.59) and T, (2.88). In the present study, group
supplemented with vitamin-C (T, and T,) recorded higher
feed conversion ratio over control. The feed conversion ratio
of the birds improved with higher dose of vitamin-C. The
findings observed in the present study are in agreement with
those recorded by Pardue er al. (1985), Edrise ef al. (1986),
Blaha and Kreosna (1997), Raja and Qureshi (2000), Vathana
etal. (2002), Nagra et al. (2005), Kadim et al. (2008) and Onu
(2009). However, Stilborn er al. (1988) reported no
improvement in feed conversion ratio of the broiler birds
supplemented with vitamin-C.

The results of the study indicated that the supplementation of
vitamin-C showed significant improvement in live body
weights and weekly body weight gain from 2™ week to the 6"
weeks. No difference in body weight gain was observed
during the first week. Birds in Group T, (50mg/bird/day) were
heaviest followed by group T, (30mg/bird/day) and lightest in

REFERENCES

Abdel Raheem HA and Ghaffar SKA. 2004. Effect of ascorbic
acid, Vitamin-E and melatonin on performance and
immune response of broilers. Assiut Veterinary
Medical Journal 50 (101):215-33.

Blaha J and Kreosna K. 1997. Effect of vitamin and
electrolytes supplements on broilers performance,
slaughter value and chemical composition of meat
during the heat stress. University of Agriculture
Prague Press 30: 103-13.

Charles DR. 2002. Responses to the thermal environment. In:
Charles and Walker (EDS) Poultry Environment
Problems: a guide to solutions. Nottingham
University Press, UK Pp: 1-16.

Daghir NJ. 1995. Nutrient requirements of poultry at high
temperature: in Poultry production in hot climate.
CAB International, UK, Pp: 101-25.

Edrise BM, Khair-El-din AW and Soliman R. 1986. The
immunopotentiating effect of ascorbic acid against
Newcastle disease in chicken. Veterinary Medical
Journal 34(2):251-64.

Farooqi HAG, Khan MS, Khan MA, Rabbani M, Pervez K

Effect of Vitamin-C Supplementation on Growth 322

Table 5 : Weekly Feed Conversion Ratio (FCR) of broiler birds
raised under effect of different treatments of Vitamin-C
supplementation

Weeks Group

T T2 T3
1 1.73 1.74 1.76
2nd 2.30 2.25 2.03
3rd 1.75 1.70 1.67
4th 2.83 1.76 1.74
5th 2.79 2.74 2.25
6t 2.88 2.59 2.54

group T,. Vitamin-C supplementation did not significantly
increased the feed intake among groups. However, from 2™
week onwards, birds in group T, (50mg/bird/day) had best
feed conversion ratio in comparison with those of groups T,
(30mg/bird/day) and control. Further research should focus
on other higher dose levels of vitamin-C than 50mg/bird/day
to arrive at the most appropriate level of vitamin-C for the
broiler chickens.

and Khan JA. 2005. Evaluation of Betaine and
Vitamin-C in alleviation of heat stress in broilers.
International Journal of Agricultrual Biology 71(5):
744-46.

Kadim IT, Al-Qamshui BHA, Mahgoub O, Al-Marzooqi W
and Johnson EH. 2008. Performance of broiler
chickens maintained in closed and open-sided
houses. International Journal of Poultry Science 7

(7): 655-60.

Kampen MYV. 1984. Physiological responses of poultry to
ambient temperature. Archive of  Experimental
Veterinary Medicine 38:384-91.

Kutlu HR and Forbes JM.(1993. Changes in growth and blood
parameters in heat stressed broiler chicks in
response to dietary ascorbic acid. Livestock
Production Science 36(4):335-50.

McKee J and Harrison P 1995. Effects of supplemental
ascorbic acid on the performance of broiler chickens
exposed to multiple-current stressors. Poultry
Science74:1772-85.

Mehmet A, Yerturk M and Kaplan O. 2005. Effects of



323 Sahu et al

ascorbic acid on the performance and some blood
parameters of Japanese quails reared under hot
climate conditions. Turkish Journal of Veterinary
and Animal Science 29:829-33.

Nagra SS, Sodhi S, Singh Y and Dwivedi PN. 2005. Effects of
vitamin-C supplementation on performance of

broiler chicks during heat stress. Proceeding of
XXII IPSACON, 2™ - 4" February Pp: 181.

Nakaya T, Suzuki S and Watanabe K. 1986. Effect of high
dose supplementation of ascorbic acid on chicks.
Japanese Poultry Science 23(5):276-83.

Onu PN. 2009. Growth performance, carcass characteristics
and economic benefits of supplemental ascorbic
acid on broiler starters exposed to heat stress.
Journal of Agricultural Biological Science 4 (5):
19-23.

Pardue S, Thaxton P and Brake J. 1985. Role of ascorbic
acid in chicks exposed to high environmental
temperature. Journal of Applied Physiology 58(5):
1511-16.

Pardue S and Thaxton P. 1986. Ascorbic acid in poultry: A
review. World's Poultry Science Journal 42: 107-
23.

Raja AQ and Qureshi A. 2000. Effectiveness of
supplementation of vitamin-C in broiler feeds in hot
season. Pakistan Veterinary Journal 20:100-104.

Citation:

[Journal of Agri Search, Vol.2, No.4]

Sahin K, Onderci M, Sahin N, Gursu MF and Kucuk O. 2003.
Dietary vitamin-C and folic acid supplementation
ameliorates the detrimental effects of heat stress in
Japanese quails. Journal of Nutrition 133(6): 1882-
86.

Shoukry H. 2002. Evaluation of potassium chloride and
ascorbic acid as anti-heat stress agents in broiler
chicks. Journal of Agriculture Science 27(1): 129-
45.

Snedecor GW and Cochran WG. 1994. Statistical Methods.
8" Edn., lowa State University Press, lowa.

Sosnowka C, Zajka HE, Skomorucha I, Dobrowolska D, Lah
H and Pilawski J. 2003. Dietary level of energy and
vitamin supplementation vs. heat stress of broiler
chickens. Annals of Animal Science 3 (2):221-25.

Stilborn HL, Harris GC, Bottje WGJ and Waldroup PW. 1988.
Ascorbic acid and acetylsalicylic acid (Aspirin) in
the diet of broilers maintained under heat stress
conditions. Poultry Science 67(8): 1183-87.

Vathana S, Kreosna K, Loan CP, Thinggaard G, Kabasa JD
and Meulen UT. 2002. Effect of vitamin-C
supplementation on performance of broiler chickens
in Cambodia. In Proceedings of International
Confernce on International Agricultural Research
Development Pp: 156.

Sahu SP, Ranjan R, Choudhary MK, Sinha RRK, Kishor A, Nirala RK and Kumar S. 2015. Effect of Vitamin-C Supplementation on Growth
Performance of Broiler Chicken under Heat Stress Condition. Journal of AgriSearch 2 (4): 319-323



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

