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ABSTRACT: The study was conducted to assess the effect of strain and stocking density on thermo-physiological 
response of broiler chickens. A total number of two hundred and sixteen (216) day old broiler chicks consisting of three 
different strains were used for the experiment. These strains were: Marshall, Ross and Abor-acre. The birds were 
randomly allotted to three different stocking densities which were 10, 12 and 14 birds/m2 respectively. Each treatment 
group was replicated twice in a 2 × 3 factorial design. Data were collected on thermo-physiological traits of the chickens 
twice in a week to avoid undue stress on the birds. Data were also collected on ambient temperature and relative 
humidity of the experimental area. Traits measured were; rectal temperature, pulse rate and respiratory rate. The data 
were subjected to analysis of variance (ANOVA) and there was significant interaction effect of strain and stocking 
density on physiological traits of the chicken. Thus, it is recommended that Marshall broiler chicken can be raised on 
stocking density of 14 birds/m². 
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INTRODUCTION 
 

Poultry production is considered to be one of the most 
popular options in Nigeria in reducing the incidence of 
malnutrition particularly protein deficiency in the diets of 
populace (Obasoya et al., 2005). At present, there is an 
improvement in potential of broiler strains to provide high 
quality meat at lower cost (Kamp and Kenny, 2003). 
Broiler chickens are homoeothermic; they maintain their 
central body temperature within a slight range irrespec-
tive of ambient temperature (Furlan and Macari, 2002). 

In broiler production, stocking density, which is floor 
space per chicken, is an important welfare factor. Factors 
to consider when determining stocking density include 
but are not limited to bird size, feeder space, drinker 
space, house dimension, bird welfare, nutrition, breed, 
performance and economic return (Ain Bazin et al., 
1996). The ultimate goal is to maximize pounds of 
chicken produced per square foot while preventing 
production losses due to overcrowding (Belay and Tetter, 

1996). Heat sensitivity increases at higher stocking 
density of chickens, increased temperature of litter and 
limited circulation of air around chickens. Stocking 
densities indirectly influences the creation of micro 
climate in the facility and forming of other environmental 
factors (Etches et al., 1995). When environmental 
temperature is the same as body temperature of birds, 
non-evaporative heat loss fails and heat can only be lost 
through increased respiration (Ahmad and Sarwar, 2006). 
Thus, this study assessed the effect of strain and 
stocking density on thermo-physiological responses of 
broiler chickens. 
 
 

MATERIALS AND METHODS 
 

Experimental location 
 

The  study  was  conducted   in  Teaching  and  Research
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Table1. Effect of strain on thermo-physiological traits of broiler chickens. 
 

Variables Arbore acres Marshall Ross 

Rectal Temperature (oC) 42.50 ±0.48a 42.58 ± 0.89a 41.76 ± 0.01b 

Pulse Rate (beats/min) 197.07 ± 0.54a 197.50 ± 0.50a 189.49 ± 1.60b 

Respiratory Rate (breathes/min) 61.66 ± 0.71 61.23 ± 2.26 58.11 ± 0.68 
 

a.bMeans of different superscripts along the same row are significantly different (p<0.05). 
 
 
 

Farm of Federal College of Animal Health and Production 
Technology, Ibadan, Nigeria. Ibadan is the capital city of 
Oyo State and the third largest metropolitan area by 
population in Nigeria after Lagos and Kano with a 
population of over 3 million. The city has coordinates of 
70 24' 7.0632’’ N and 30 55' 2.3268’’ E. It has a tropical 
wet and dry climate with a lengthy wet season and 
relatively constant temperature throughout the course of 
the years. The mean total rainfall for Ibadan is 1420.06 
mm while the mean maximum temperature is 26.460C, 
minimum 21.420C and the relative humidity is 74.55%. 
 
 
Experimental design 
 
A total number of two hundred and sixteen (216) 0ne-day 
old broiler chicks consisting of three different strains (: 
Marshall, Ross and Abor-acre) were used for the 
experiment. The birds were randomly allotted to three 
different stocking densities which were 10, 12 and 14 
birds/m2 respectively. Each treatment group was 
replicated twice in a 2 × 3 factorial design. The study 
lasted for eight weeks. The dimension of each pen was 
2.01 x 1.00 m and was constructed in a way as to permit 
straight-through ventilation. The birds were fed 
commercial broiler feed ration (2900 kcal/kgME and 
20.00% Crude protein). Fresh feed and clean water were 
supplied ad-libitum. The feeders and drinkers were 
served proportionately depending on number of birds per 
treatment. Vaccination schedule and other management 
practices were strictly adhered to.  
 
 
Data collection and statistical analysis 
 
Data were collected on thermo-physiological traits of the 
chickens twice in a week to avoid undue stress on the 
birds. Traits measured were: rectal temperature, pulse 
rate and respiratory rate. Rectal temperature of the birds 
was measured with the aid of a digital thermometer 
(accuracy of ±0.1 and range of measurement of 420C). 
The digital thermometer was inserted into cloaca of the 
birds, which was slightly bent to a side when inserted into 
the cloaca of the chicken so as to avoid measuring the 
faecal temperature. The thermometer was put in place for 
20 seconds and was withdrawn to take the readings 

(Thwaites et al., 1990). Pulse rate was measured from 
the tarsus region of the chicken with the aid of a 
stethoscope. The stethoscope was placed on the tarsus 
bone and the pulse rate was recorded after 60 seconds. 
Respiratory rate was recorded as the number of 
frequency of breath movement of chicken per 20 seconds 
and later calculated as breathes per minute (Thwaites et 
al, 1990). Ambient temperature and relative humidity 
were measured with the aid of a thermo-hygrometer. The 
instrument was hung at a side on the wall of the pen at 
the height of the chickens. The readings were taken at an 
hour interval. 

Data were subjected to analysis of variance (ANOVA) 
using SAS (v. 9.13) (SAS, 2004), where significant 
differences occurred in the means, the means were 
separated using Duncan Multiple Range Test. 
 
 
RESULTS 
 
Table 1 shows the effect of strain on the thermo-
physiological traits of broiler chickens. Result shows that 
rectal temperature and pulse rate of the chickens were 
significantly affected by strain (p< 0.05). Marshall chicken 
strain had the highest rectal temperature and pulse rate, 
this was closely followed by Arbore acre strain and the 
least values were obtained in Ross chicken. However, 
respiratory rate of the chicken was not significantly 
affected by the strain (p > 0.05). The highest respiratory 
rate was observed in Arbore acres and this is followed by 
Marshall.  

The effect of stocking density on thermo-physiological 
traits of broiler chicken is presented in Table 2. Result 
shows that there were significant effects (p < 0.05) of 
stocking density on pulse rate and respiratory rate of the 
broiler chickens. Highest pulse rate was obtained in birds 
raised on stocking density of 14 birds/m2 and highest 
respiratory rate was recorded in chickens on stocking 
density of 10 birds/m2. However, there was no significant 
effect (p > 0.05) of stocking density on rectal temperature 
of the broiler chickens. 

The ambient temperature and relative humidity 
recorded during the cool and hot hours of the day of the 
experimental period is presented in Figure 1. 
Temperature during the cool periods of the day was 
constant from day 28 to day 42, which  increased  slightly
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Table 2. Effect of stocking density on the thermo-physiological traits of broiler chicken. 
 

Variables 10 Birds/m2 12 Birds/m2 14 Birds/m2 

Rectal Temperature (oC) 42.42 ± 0.49 41.75 ± 0.02 42.68 ± 0.89 

Pulse Rate (beats/min) 192.51 ± 1.41b 194.59 ± 1.02ab 196.96 ± 0.45a 

Respiratory Rate (breathes/min) 57.34 ± 69b 62.79 ± 2.24a 60.87 ± 0.76ab 

 

a.bMeans of different superscripts along the same row are significantly different (p<0.05). 
 
 
 

 
 

Figure 1. Environmental temperature and relative humidity during the cool and hot hours of the day. 
 
 
 

from day 42 to day 49 (from 300C to 330C). Also 
temperature during the hot periods of the day, at day 28 
decreased continuously till day 42 (from 40 to 340C) and 
then increased slightly till day 49 (from 34 to 380C). 
Figure 2 also shows readings for relative humidity of the 
environment. The relative humidity during the hot periods 
of the day increased continuously from day 28 to day 49 
(from 30 to 68%). It decreased slightly from day 35 to day 
42 (from 68 to 62%) then increased slightly from day 42 
to day 49 (62 to 65%). Also, relative humidity during the 
cool hours of the day decreased from day 28 to day 35 
(67 to 38%) and then it continued to increase from day 35 
to day 49 (38 to 50%) 

The interaction effect of the strain and stocking density 
on the thermo-physiological traits of broiler chicken is 
presented in Table 3. Result shows that there was a 
significant interaction effect (p < 0.05) of strain and 
stocking density on the broiler chicken. Highest rectal 
temperature was recorded in Marshall raised on 14 
birds/m2. Ross raised on 12 birds/m2 had the highest 
pulse rate  and  highest  respiratory  rate  was obtained in 

Marshall raised on 12 birds/m2. 
 
 
DISCUSSION 
 
The significant interaction effects of strain and stocking 
density on the chickens is an indication of response of 
these chickens to environmental factors based on 
differences in their strains. Kristensen et al. (2000) and 
Wathes (2002) reported that preening in chicken is 
associated with both high environmental temperatures 
and relative humidity. Freeman (1971) also reported that 
panting is the main mechanism of active heat dissipation. 
It is activated when the passive heat loss is not sufficient 
to keep the body temperature on its normal level. Mclean 
et al., (2001) also found deep panting of commercial 
broilers under moderate climate conditions from stocking 
densities of 34 kg/m² onwards. In the present study, 
panting increases as stocking density increases. Also, 
there is significant relationship between environmental 
temperature and panting. This is  as  a  result  of  thermo-
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Figure 2.  Temperature and relative humidity of the environment. 

 
 
 
Table 3. Interaction effects of genotype and stocking density on thermophysiological  traits of broiler chickens. 
 

Traits  
Abor acre Marshal Ross 

10 birds/m2
 12 birds/m2

 14 birds/m2
 10 birds/m2

 12 birds/m2
 14 birds/m2

 10 birds/m2
 12 birds/m2

 14 birds/m2
 

Rectal temperature (oC) 43.85±1.45a 41.81±0.02 b 41.84±0.03 b 41.68± 0.04b 41.66±0.03b 44.41±2.67a 41.72±0.03b 41.78±0.02b 41.79 ±0.03b 

Pulse rate (beats/min) 197.54±1.23a 196.63±0.77a 196.94±0.74a 197.33±0.91a 197.94±0.80a 197.23±0.80a 182.65±3.60b 189.10±2.75b 196.71±0.77a 

Respiratory rate (breathes/min) 57.69±0.97c 64.31± 1.12a 62.98±1.43a 55.98± 1.34c 66.06± 6.50a 61.64± 1.28b 58.33± 1.24c 58.02± 1.16c 57.98 ± 1.17c 

 

a,bmeans of different superscripts along the same column are significantly different (p<0.05). 

 
 
 
physiological responses of these chickens to both 
genotypic effects and environmental effects 
(stocking density). 

Conclusion 
 
Based  on   the  result   of   this   study,  it  can  be  

concluded that there was significant interaction of 
strain and stocking densities on the broiler 
chicken. Thus, it is recommended that Marshall



 

 

 
 
 
 
broiler chicken can be raised on stocking density of 14 
birds/m² 
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