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ABSTRACT  
The adaptability and growth performance of different strains of broilers were carried out to elucidate the suitability of the strains 

to the high-temperature region. 120-day-old chicks consisting of 30 Arbor Acre (T1), Marshal (T2), Anak (T3) and Cobb (T4) in 

each case were used for this study, and it lasted for six weeks. Data on the temperature, feed intake and growth performance were 

recorded. The highest temperature of 41.14oC   was recorded in the sixth week, and 38.8oC was the least temperature which was 

observed in the second week. The study revealed that there was a significant difference in feed intake from the 1st week to the 5th 

week. In all treatments, there was a negative correlation to feed intake except for T4 (Cobb breed), which had a positive correlation. 

T4 (Cobb breed) was well adapted to temperature variations among other breeds having the highest weight gain of 1631.67 g and 

feed utilization with 2.70 as feed conversion ratio. Hence, from the study, it can be concluded that T4 can be reared during the dry 

season (January-March) with high-temperature variations of guinea savanna. 
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1.0    INTRODUCTION  

Broilers chicken are homoeothermic animals that live comfortably only in a relatively narrow zone of thermo 

neutrality. Broilers are challenged with infections, feedstuff variation and climate changes, which may negatively 

impair the productivity of the commercial poultry industry (Shini et al., 2008). Changes in environmental temperature 

below or above the thermal comfort zone have a negative effect on broiler performance. It is well documented that 

growth, feed intake and physiological response are changed by environmental temperature. Report by Aengwanich 

and Simarak, (2004) reveals that the optimal temperature range for efficient production for broiler chicken over 4 

weeks of age is between 18 - 21˚C.  

Meanwhile, there are evidences that animals and birds are being affected by global warming in both their distribution 

and behavior. Changes in atmospheric condition and animal production are always antagonistic to each other and its 

effect on livestock and poultry production cut across the globe (Menquesha, 2011). Phenotype is the result of the 

interaction between specific genotype and environment. Hence, genotype interaction with the environment is used to 

describe the situation where different genotypes (breeds) react differently to different environmental conditions 

(Okere, 2014). 

Backyard farmers in developing countries rear poultry irrespective of climate and seasonal variation, and do not know 

its influence on overall bird performance. The interaction of genetics with the environment in specific geographical 

locations may affect broiler growth traits (Okere, 2014). At present, climatic variation is a key threat for poultry 

industry, especially for marginal poultry farmers in open-house systems. Report by Alade and Ademola (2013) reveals 

that poultry of different breeds and ages react differently to climatic variations. These effects are evident in reduction 

in yield from poultry, nutritional quality of feeds i.e. mould build up under wet condition, volatilization of specific 

nutrients under high temperature, increase in incidence of diseases and vectors which reduces survivability of birds 

(Spore, 2008).  

Adesoji,  et al (2010) stated that the greatest effect of weather is  in Sub- Saharan Africa where livestock production 

takes about 40% of agricultural Gross Domestic Product (GDP) which engaged about 1.3 billion people, and 

supporting the livelihoods of billions of the world’s poor (FAO, 2007). Production of fast growing broiler chicken in 

molecular genetics results into modern species of broiler chicken which are easily affected by environmental stress 

which temperature contributes significantly to. (Deeb and Cahaner, 2002). Thus, it is important to know the extent of 

these effects. 
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 Many studies have been conducted to evaluate the effect of the thermal environment on birds’ growth performance 

(Leenstra, 1992; Yoon et al., 1995; Abu-Dieyeh, 2006), still more studies are necessary to examine the adaptability of 

different strains to high temperature. This research endeavour therefore focuses on adaptability and growth 

performance of different strains of broiler chicken to high temperature variations from January/February to 

March/April which marked dry season in the northern part of Nigeria (Saliu  et al, 2013) 

 

2.0  MATERIALS AND METHOD 

Experimental Site 

The study was conducted at the Poultry unit of Teaching and Research Farm of Animal Production Department, School 

of Agriculture and Agricultural Technology, Federal University of Technology, Gidankwano, Minna, Niger State, 

Nigeria. Minna is characterized by two seasons which are the wet (April to October) and dry season (November to 

April). It has altitude of 75 m above the sea level with a land area of 6784 km2 and lies between latitude 9o37’north 

and longitude 6o33’east. The mean annual rainfall is 1300 mm.. Temperature rarely falls below 22oC the peak being 

40oC (February and March) and 35oC (November and December) Adama et al., (2007). It is located in the guinea 

savannah zone of Nigeria. 

 

Source of the experimental birds 

A total number of 120 day old broiler chicks of four different breed were used for the experiment (Anak, Marshal, 

Abor-acre and Cobbs). The birds were purchased from commercial hatchery outside Minna (Mark’s Farm Nigeria 

Limited). 

 

Experimental design and management 

Before the birds arrived, the house was washed thoroughly and disinfected. The litter material was spread on the floor 

to a depth of 4 cm (Asaniyan et al., 2007). The feeders and drinkers were set in place. Coal pot was used as source of 

heat. On the arrival of the chicks, multivitamins and glucose was administered in their water to serve as anti-stress 

and to stimulate feed consumption. The house was partitioned into 12 pens to accommodate the four treatments and 

each treatment was replicated thrice with ten birds each, T1 was arbor acre breeds, T2 was Marshal Breed, T3 was 

Anak breed and T4 was Cobb breed. The birds were kept under an intensive system of management for the period of 

the experiment (6 weeks) and were given the same feed ration throughout the period of the experiment. Feed and water 

was given ad-libitum. The feed given was gotten from a commercial source (SONA feeds). The birds were brooded 

for four (4) weeks. Routine managements which include washing of Drinkers, Feeders, provision of clean water and 

feed, weighing of left over and checking of sick birds. Vaccination against major disease (IBD, NCD) and other 

medications were strictly adhered to. The birds were randomly and equally allotted into four treatments in a completely 

randomized design (CRD) experiment. Each treatment was maintained throughout the experiment. 

 

Parameters measured 

Feed intake 

The feed intake was measured daily for birds in each replicate and quantity consumed per day was obtained by 

subtracting the quantity left over from the quantity fed. Weekly record of average feed consumption per bird was also 

obtained for each replicate by dividing the total quantity of feed consumed by the number of birds in each replicate. 

 

Body weight gain  

The initial body weight of the birds was measured using a weighing balance, the weekly body weight of the birds was 

also measured to obtain the average body weight gain per group. Final body weight –initial Body weight 

 

Feed conversion ratio 

This was calculated using the total body weight gain and feed consumed by the birds in their different treatments. 

{Total average feed intake}/{Total body weight gain}  …………………………..……………………..1  

 

Weather Data 

Weekly average Temperature parameter which covers the period of experiment (6 weeks) was collected at the Minna 

Meteorological Station, School of Agriculture and Agricultural Technology Teaching and Research Farm, Federal 

University of Technology, and used for the experiment. 
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Statistical Analysis 

All data collected at the end of the experiment was subjected to analysis of variance (ANOVA) and General Linear 

Model (GLM) procedure of SAS, Duncan Multiple Range Test (2000), was used to separate the mean where there are 

statistical significant (p<0.05) differences. 

 

4.0 RESULTS AND DISCUSSION 

4.1  RESULTS 

Average weekly temperature 

Table 1 shows the average weekly values of temperature. Temperature was lowest at week 2 with a range of 24.21-

38.80oC and highest at week 6 with a range of 27.14 - 41.14oC.  

Table 1 Average weekly temperature 

 Temperature (oC)  

Week  Minimum  Maximum   

1  27.02  39.71   

2  24.21  38.80   

3  26.35  39.85   

4  25.00  41.00   

5  26.28  40.14   

6  27.14  41.14   

 

Source: Federal University of Technology, Minna. Metrological station  

 

Feed intake, Weight gain and Feed conversion ratio of the treatments 

Table 2 shows the mean feed intake, weight gain and feed conversion ratio. Significant difference was observed for 

weight gain with T4 recording the highest weight gain at 1631.6 g and the lowest body weight was recorded for T1 at 

1238.9 g. The lowest significant feed conversion ratio was observed at T4 (2.7) and T1 (3.61) recording the highest. 

Meanwhile, no significant difference was observed on feed intake in all the treatments 

  

Table 2. Feed intake, Weight gain and Feed conversion ratio of the treatments 

Parameters  T1  T2  T3  T4  SEM  LOS  

Feed intake (g)  4492.2 4436.0 4714.3 4509.8 47.89   

Weight gain (g)  1238.9c 1244.7c 1461.1b 1631.6a 50.30  *  

FCR  3.61c 3.58c 3.23b 2.7a 0.11  *  

 

T1: Arbor Acre 

T2: Marshal 

T3: Anak 

T4: Cobb 
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SEM: standard mean of error 
abcd: Means with different superscript are significantly different(p<0.05) 

LOS: Level of significance 

 

4.2 Discussion 

It is well documented that growth, feed intake and physiological response are changed by environmental temperature. 

The results obtained in this study, with respect to weight gain, feed intake and feed conversion ratio, are in agreement 

with the temperature effects reported by others (Deaton et al., 1984; McNaughton and Reece. In this study, high 

temperature had a negative effect on feed and weight gain of almost all breeds used except for cobb breed. This is in 

agreement with work by (Sams, 1997; Mashaly et al., 2004) which revealed that physiological stress can  have 

deleterious effects on the overall performance and body growth of meat-type poultry. Also, it may be attributed to 

influence of the harsh temperature which hampers their physical performance which is in corroboration with the 

finding of Donald (1998) that a greater number of physiological activities undergoes specific changes in birds exposed 

to hot environment. This was further enunciated by Becker et al. (2003) who elaborated the negative impact of heat 

stress on the behavioral response of animals to adjust to the altered environment. However, T4 (Cobb Breed) did not 

response negatively to high temperature as expected. It had the highest weight gain of 1631.67g and better utilized the 

feed with 2.70 as its feed conversion ratio. This may be because of their genetic superiority. This corroborates with 

the study of Huwaida et al. (2011)  which revealed that Cobb strain was not significantly affected by season unlike in 

Hubbard and Ross strains which are affected by season. This study reveals that Cobb strain genetic merits enable it to 

adapt to high temperature variation and therefore it is most suitable for rearing in the tropics.    

 

5.0 CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

From this experiment, it can therefore be concluded that variation in temperature a weather parameter, affects the feed 

intake and growth performance of broiler. Also, T4 (Cobb breed) amidst high temperature has the highest weight gain 

and therefore performs best. 

 

5.2 Recommendations 

 It is recommended that Cobb broiler can be reared conveniently during the dry season especially (January-March) of 

the guinea savanna without any stress. Also, to rear other breeds of broiler at this period, measures to control the 

environmental temperature should be made available.  Further research should be done to compare Cobb broilers with 

other strains of broiler like Ross. 

 

 

References  

 

Abu-Dieyeh, Z.H.M., 2006. Effect of high ambient temperature per se on growth performance of broilers. Int. Poult.     

 Sci., 5: 19-21. 

Adama, T.Z., Ogunbajo, S.A and Mambo, M., (2007). Feed intake, growth performance and nutrient digestibility of 

broiler chick fed diets containing varying levels of sorghum dried brewers’ grain. International journal 

Poultry Science 6 (8): 592-598 

Adesoji, S.A, Farinde, A.J., and Ajayi, A.O. (2006). Determinants of training needs of fadama farmers in Osun State 

of Nigerian and Implications for extension workers. Journal of applied Sciences 6(15): 3082-3088. 

Aengwanich W, Simaraks S 2004: Pathology of heart, lung, liver and kidney in broilers under chronic heat stress.  

 Songklanakarin J Sci Technol   26:417 

Alade O, Ademola A. Perceived effect of climate variation on poultry production in Oke Ogun area of Oyo State.  

 Journal of Agriculture Science 2013;5:176. 

Asaniyan E.K., Agbede J.O. and  Laseinde E.A.O. (2007) Impact assessment of different litter depth on the 

performance of broiler chicken raised on sand and wood shavings litters. World Journal of Zoology 2 (2): 

67-72 

Balogun A.A., Akinseye F.M. and Agbede J.O. (2013) Water and feed consumption in broiler birds during a typical 

hot weather condition in Akure, Ondo State, Nigeria. International Journal of Biological and Chemical 

Science 7(3): 1119-1125. 

Becker B. A., Knight C. D., Buonomo F. C., Jesse G. W., Hedrick H. B and Brillard J. P. (2003) practical aspect of 

fertility in poultry. World Poultry Science journal.59 ( 4):441-446 



328 P. O. Okusanya & Akinlade O. O. 
 

 

1st National Conference of WITED, Ilaro Chapter. The Federal Polytechnic, Ilaro  August 13-16, 2019                                                                        

 

CAHANER A, LEENSTRA F 1992: Effects of high temperature on growth and efficiency of male and female x 

 Journal of Agriculture Science 2013;5:176. 

 

Dairo F.A.S, Oluwasola T.A, Adesehinwa A.O.K and Oluyemi, J.A. (2009) Variation of energy and protein content 

on the performance and carcass values of broiler chickens. Proceeding of the 14th Annual Conference of 

Animal Science Association of Nigeria, Lautech,;14:452-4. 

Deaton, J.W., F.N. Reece and B.D. Lott, 1984. Effect of differing temperature cycles on broiler performance. 

 Poult. Sci., 63: 612-615. 

Deeb, N., and A. Cahaner. 2002. Genotype-by-environment interaction with broiler genotypes differing in growth 

rate. 3. Growth rate and water consumption of broiler progeny from weight-selected versus non-selected 

parents under normal and high ambient temperatures. Poultry Science 81:293–301 

Donald J. P. E (1998). Environmental control options under different climatic conditions. Worlds Poultry Science 

Journal. 14: 22-27 

Food and Agricultural Organisation (FAO) (2007).Production Year Book.FAO Statistics Series 156.FAO Rome 

Italynrc (1984).Nutrient Requirement of Poultry.9th Edition. National Research Council, Washington. 

Huwaida, E.E.M., O.H.A. Ali, E.A.A. Mohamed and I.A. Yousif (2011). Effect oF season and dietary protein level 

on immune response of three exotic broiler strains in Sudan. J. Anim. Feed Res., 3(1): 31-35. 

Leenstra, F., 1992. Effects of low, normal and high temperature on slaughter yield of broilers from lines selected for   

 high weight gain, favorable feed conversion and high or low fat content. Poult. Sci., 71: 1994-2006. 

Mashaly MM. Hendricks GL, Kalama MA, Gehad AE, Abbas AO, Patterson PH. Effect of heat stress on production  

 parameters and      immune responses of commercial laying hens. Poultry Science 2004;83: 889-94. 

Mckay Waters., Hung, K.H, Chinnan Y-C, and Philips, R.D (2001). Akara Making Characteristics  Of Five U.S 

Varieties Of Cowpea(VignaUnguiculata). J. Food Qual.24: 53-65 

McNaughton, J.L. and F.N. Reece, 1984. Response of broiler chickens to dietary energy and lysine levels in a warm  

 parameters and      immune responses of commercial laying hens. Poultry Science 2004;83: 889-94. 

Menquesha, M. (2011) Climate change and the performance of rearing poultry for the demand of protein foods. Asian 

Journal Poultry Science 5: 135-143. 

Okere, I.A. (2014) Growth traits, breast meat yield and quality of broiler genotypes under hot conditions. Iran Journal 

Applied Animal Science 4(1): 159-164. construction, London Macmillan Publishers Limited: Page 34-40 

Reece, F.N. and B.D. Lott, 1983. The Effects of temperature and age on body weight and feed efficiency of broiler  

 parameters and      immune responses of commercial laying hens. Poultry Science 2004;83: 889-94. 

Sams A. The effect of seasonal heat stress on rigor development and the incidence of pale, exudative turkey meat.  

 Poultry Science. 1997;76:1616-1620. 

Saliu, O.J., Audu, S.I., and Okolo (2013). Analysis of the adoption of recommended feed for broiler production in 

Kogi State, Nigeria. International journal of Agriculture and rural development, volume 16 (2): 1509-1520 

Shini S, Kaiser P, Shini A, Bryden WL. Biological response of chickens (Gallus gallus domesticus) induced by  

corticosterone and a        bacterial endotoxin.  Comparative Biochemistry and Physiology Part B: 

Biochemistry Molecular and Biology 2008;149:324-333. 

Spore Magazine. (2008). Climate Variation: Pests and Diseases (pp. 5-6). Spore Magazine, August Special Issue:CTA. 

Statistical Analysis System, Version 9.2, SAS. Institute Inc., Carry N.C. USA. 2009 

Yang, C.X. and Jiang, C. L. (2005). N-3 Fatty Acid Metabolism and Effects of Alpha-Linolenic Acid On Enriching 

N-3 FA Eggs. Journal of China Agriculture University, 95: 117-122. 

Yoon, O., W. Kenneth and Washburn, 1995. Effects of environment on growth, efficiency of feed utilization, 

 carcass fatness and their association. Poult. Sci., 74: 285-296. 

 


