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ABSTRACT The use of infrared thermography makes it possible to identify hot spots of distinct 
values of radiant temperature and it has been used to identify physiological events in humans and 
animals. Surface temperature measurements can be made without disturbance and with greater 
precision, especially on animal coats that have low heat capacities. This research aimed to 
analyze the ambient dry bulb temperature variation as function of the surface temperature of 
litter during the first four weeks of growth. The research was carried out in two commercial 
flocks reared in South eastern Brazil and registered the variation of ambient climatic data. 
Environmental variables (dry bulb-DTB, and relative humidity-RH) were recorded using the 
thermal stress monitor Questemp®

 

 34. Surface temperatures of litter were registered using 
infrared thermography. Air velocity and light intensity were also registered. Data was analyzed 
using one-way ANOVA and statistical significance was adopted at a level of 95%. Difference in 
both surface temperature of litter and dry bulb temperature between weeks was significant. 
Results showed also significant difference between the second and third weeks of growth, and 
between the second and fourth week of growth in flock 1 and 2, between the first week and the 
following weeks of growth. Calculating Pearson correlation between ambient dry bulb 
temperature and the surface temperature of litter it was found a high correlation (0.86) in flock 1, 
and moderate correlation in flock 2 ( 0.53). The found variation on rearing ambient conditions 
may have influenced the surface temperature of litter. 

Keywords: thermal imaging; litter quality; radiant heat.  
 

 

 

 

 

mailto:guirodnas@hotmail.com�


CIGR XVIIth World Congress – Québec City, Canada – June 13-17, 2010 2 

INTRODUCTION 
Brazil has a large broiler industry and it is the largest poultry meat exporter. Boiler 

bedding covers the housing floor, with a width of 5-10 cm and primary functions of absorbing 
moisture, promoting thermal isolation and reducing the impact of the presence of urea and feces, 
besides offering the birds a proper and soft for the birds to lay down in comfort. Good bedding 
may also minimize formation of breast callous (ANGELO et al., 1997). Several materials can be 
used for bedding such as: wood shavings, corn cob, and shredded paper, among others 
(OLIVEIRA & CARVALHO, 2002) ÁVILA et al., 1992; OLIVEIRA et al., 2003).  

Birds’ thermal comfort can be estimated by the ambient temperature which is resultant 
from all factors influencing the housing internal conditions and surroundings (MOUNT, 1975). 
In order to properly evaluate the effect of the housing environment in an animal all factors 
related to the production needs to be considered. The thermal environment which is the object of 
this study can be characterized as the balance of effects of air temperature, radiant temperature, 
air moisture, incidence of solar radiation, number of animals in the housing, and the temperature 
of fodder and water (INGRAM & MOUNT, 1975). 

This research aimed to analyze the ambient dry bulb temperature variation as function of 
the surface temperature of litter during the first four weeks of growth. 

MATERIAL AND METHODS 
The research was carried out in a commercial broiler farm located at the region of Rio 

Claro, state of São Paulo (longitude 47°37’52’’ W and latitude 22°24’54’’ S), in two distinct 
flocks four weeks old. 

The housing was virtually divided in nine sectors in order to properly register the 
variation of ambient data(Figure 1), and the environmental variables (dry bulb-DTB, and relative 
humidity-RH) were recorded using the thermal stress monitor Questemp® 34 in each geometrical 
center of the nine sectors 

 
Figure 1. Scheme of the housing and the sectors where data were collected. 

 
In the same sector, ambient data as well as surface temperature of litter were registered 

using infrared thermography (Termovisor Testo®

Data were analyzed using one-way ANOVA and statistical significance was adopted at a 
level of 95%. Paired Tukey test was used to compare the results. 

 880-St). Air velocity was recorded using a 
digital thermo hydro anemometer. 

 
RESULTS AND DISCUSSION 
Data on measured surface temperature of litter by weeks in two flocks is shown in Table 

1.  Difference in both surface temperature of litter and dry bulb temperature between weeks was 
significant. Results showed also significant difference between the second and third weeks of 
growth, and between the second and fourth week of growth in flock 1 and 2, between the first 



CIGR XVIIth World Congress – Québec City, Canada – June 13-17, 2010 3 

week and the following weeks of growth. This is known as critical control point and requires 
corrective actions with respect to management an equipment use and control avoiding specific 
pathologies (LIMA & NÄÄS, 2005; SAINSBURY, 1981); BELYAVIN, 1993), decreasing 
incidence of breast, legs and feet lesions (OLIVEIRA & CARVALHO, 2002); and avoiding 
economical losses in slaughter house (INFORMAÇÔES, 2002).  

 
Table 1. Surface temperature of litter during four weeks in two flocks. 

 Week Surface temperature 

   Broiler bedding* 

Flock 1 

1  26,7 ± 1,0

2 

ab 

 27,5 ± 1,6

3 

a 

 26,3 ± 1,0

4 

b 

 25,6 ± 1,0

Average 

b 

  26,5 ± 1,4 

Flock 2 

1  26,7 ± 2,3

2 

a 

 24,2 ± 1,9

3 

b 

 23,8 ± 2,3

4 

b 

 22,2 ± 2,9

Average 

b 

  24,2 ± 3,0 

*Tukey test at 5%. 
 

Calculating Pearson’ correlation between ambient dry bulb temperature and the surface 
temperature of litter it was found a high correlation (0.86) in Flock 1, and moderate correlation in 
Flock 2 (0.53), shown in Table 2.  

The found variation on rearing ambient may have influenced the litter surface 
temperature, and contributed to the temperature variation inside the housing leading to thermal 
discomfort to the birds. The increase in body temperature is directly related to the increase in air 
temperature and may lead to reduction in feed intake, prostration and eventually death (BOONE 
& HUGHES, 1971; MACARI & FURLAN, 2001).  

 
Table 2. Pearson correlation results for dry bulb temperature and both studied flocks. 

  Dry bulb temperature 
 Flock 1 Flock 2 

Surface temperature 
of litter 

Pearson’s correlation 
coefficient 0.53 0.86 

P-value 0.01 0.01 
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CONCLUSIONS 
 
In this specific research, the air temperature variation on rearing broiler ambient may 

have influenced the litter surface temperature. 
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