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Introduction 
 
Reproductive failure associated with environmental heat stress in birds is a well-
known phenomenon, but the physiological basis is far from clear. Many studies 
have examined the interrelationship between elevated temperature and 
cessation of egg and semen production in birds (Braganza and Wilson, 1978). 
One suggestion was that the reproductive failure associated with heat stress was 
due to a reduction in ovarian blood supply because of peripheral vasodilatation. 
In addition, reduced food consumption may account for some of the impairment 
in reproduction. However, the effect of high environmental temperatures upon the 
rate of egg laying appeared largely unrelated to food intake (Donoghue et al, 
1989). The regulatory mechanisms for the reduced reproductive efficiency in the 
heat-stressed hen might be modulated by both the hypothalamus and pituitary 
(El Halawani and Waibel 1984). 
 
It is a common observation that breeder hen turkeys photostimulated in the 
month of May are susceptible to a sudden increase in environmental temperature 
that results in a devastating effect on their egg production. This is especially true 
when the increase in environmental temperature occurs during peak production. 
At this time some of the hens stop laying and enter into molt while those that 
continue to lay, their egg laying ability is much reduced. This vulnerability of May 
photostimulated birds to high temperature is in stark contrast to hens’ 
photostimulated in later months. Even though hens photostimulated later in the 
year come into lay at times when environmental temperatures are high, they 
continue to lay at a high rate. This observation suggests that hens which come 
into lay during the summer appear to be conditioned (acclimated) to high 
environmental temperature. Accordingly, the question that needs to be answered 
is does conditioning breeder hens to high temperature prior to 
photostimulation enhance their resistance to heat stress?  
 
 
 
 



Objective 
 

To enhance the ability of breeder hen turkeys to overcome the detrimental effect 
of heat stress and to maintain high level of egg production in the face of 
increasing environmental temperatures This would be accomplished by 
establishing the optimum temperature and duration for conditioning breeder 
hens prior to photostimulation. 
 
Optimization procedure included, comparing the effects of environmental 
temperatures (75°F to 95°F) provided at different times and durations during the 
pre-breeder period (20 wk to 29 wk of age) on reproductive performance (i.e. 
egg production, hens out of production, nesting activity) 
 

Materials and Methods 
  
The Environmental Building (No. 413, Rosemount Agricultural Experiment 
Station) which includes 4 rooms (32’ x 32’) was used. Each room contains 16 
pens (8’ x 8’). 
  
Large female turkeys of Hybrid strain were used. The birds were maintained in 
four separate environmental rooms (each containing 16 pens) under the following 
environmental treatments: 
 

• Light treatment  
 
Turkeys were reared under the same photoperiod of 14 hours of light, daily, to 17 
weeks of age, with day length reduced to 6 hours of light and 18 hours of 
darkness from 17 to 30 weeks of age. At 30 weeks of age, the birds in each 
environmental room were photostimulated with 15 hours of light and 9 hours of 
darkness.  
 

• Temperature treatments 
 
Turkeys were subjected to temperature treatments at 20 weeks of age and were 
limited to 6 hrs per day. 
Temperature treatments included: 
 

1) Control, room temperature was between 50 ºF and 60 ºF 
2) Birds were subjected to 75°F increasing by 5°F every two weeks and 

ending at 95°F when the birds were 29 weeks of age. 
3) The same as Treatment (2) excepting each temperature cycle was only 

for one week. There was no temperature control for the in between weeks. 
4) The conditioning temperature treatment started at 27 weeks of age for 

only 3 weeks; staring at 85°F and increasing by 5°F for the next two 
weeks. 

 



The environmental building consists of four rooms with each room has its own 
heating furnace and each furnace is equipped with a gas meter. Natural gas 
consumption at the end of each increase in temperature was recorded, daily. 
 
Egg production was collected every hour between 8:00 AM and 4:30 PM and 
recorded on trap cards. Egg production and gas consumption data was used to 
calculate and compare the cost of preconditioning heat in relation to egg 
production among the four preconditioning treatments.  
 
A breeder season of 27 weeks was completed. During the egg production 
season, daily records were kept of egg production, hens out of production and 
nesting activity.  
 

Results and Disscution 
 
Gas consumption 
 
Rooms were heated using natural gas and the preconditioning period was from 
February 21 to May 1, 2007. The control room heat consumption was 240.8 
Therms at a cost of $222.85. The heat consumption of the room that housed 
birds subjected to 75ºF at 20 weeks of age, increased 5ºF once every two weeks 
and ended at 95ºF when the birds were 29 weeks of age was 683.6 Therms at a 
cost of $632.53. The gas consumption for preconditioning of birds in the third 
treatment was 532.9 Therms at a cost of $493.09. The fourth treatment which 
consisted of 3 weeks of preconditioning from 85 ºF at 27 weeks of age to 95 ºF at 
29 weeks of age utilized 485.7 Therms at a cost of $449.43. 
 
Egg production 
  
Figs. 1 and 2 summarize the 27 week egg production period. Peak egg 
production was comparable among all treatment groups between weeks 1-4 of 
photostimulation. Thereafter, there was a greater decline in egg production of 
control birds when compared to that of the heat preconditioned ones. The decline 
continued for two weeks before it stabilized. Egg production of hens that received 
the preconditioning heat treatment for 10 weeks from 75ºF at 20 weeks of age 
increasing 5 degrees every 2 weeks and reaching 95ºF at 29 weeks of age 
started to decline by the sixth week of photostimulation and continued to decline 
until week 18. The best 27 week egg production was that of hens receiving 3 
weeks of heat preconditioning starting at 27 weeks of age for only 3 weeks. Their 
average egg production was 4.16 eggs/hen/week, during the 27 week production 
period. The lowest average egg production was that of hens receiving 10 week 
period of preconditioning (3.43 eggs/hen/week). The control group average egg 
production was 3.86 eggs/hen/week during the 27 week production period. The 
results clearly indicate that heat preconditioning can be beneficial and 
detrimental to egg production depending on the severity of the preconditioning 
temperature and the age of the birds at the initiation of the treatment. 
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Figure 1. Weekly egg production of Hybrid turkey hens. Hens received 
preconditioning heat for 10 weeks from 75ºF at 20 weeks of age increasing 5 
degrees every 2 weeks (10WKS) or every other week (5WKS) and reaching 95ºF 
at 29 weeks of age; in the (3WKS) treatment group, the preconditioning 
temperature treatment started at 27 weeks of age for only 3 weeks, from 85°F to 
95ºF. Data presents mean ± S.E 
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Figure 2. Total egg production of Hybrid turkey hens preconditioned to different 
temperatures during the growing period. See Fig.1 for details. Data presents 
mean ± S.E.  
 
 
 
 


