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Introduction
There are several manifestations of summer infertility 
(Table 1): anestrus, extended weaning-to-estrous intervals, 
delayed puberty, poor conception rates, higher embryo 
mortality rates, and abortions in sows and gilts.1,2,3,4,5,6,7,8 
In boars, summer infertility results from reduced semen 
output and poor semen quality.9,10,11,12,13,14,15 These prob-
lems vary in degree of severity depending upon regional 
climate, building design, genetics, and management prac-
tices. While the natural weather and climatic conditions 
cannot be controlled, there are management practices that 
can be taken to minimize the adverse effects of nature and 
the problems associated with summer infertility. The two 
most common causes of seasonal infertility are ambient 
temperature and photo-period.

Table 1: Magnitude of manifestation of summer 
infertility (summary of 42 commercial herds)

 Month of breeding 
Parameter December/January July/August
Farrowing 
rate% 

79.2 74.1 

Irregular 
returns % 2.63 4.65 

Wean-to-
estrus
(days) 

6.84 7.95 

Total born 
per litter 

11.66 11.19 

Xue Jl, et al.,1994. J Am Vet Med Assoc. 204:1486.

Seasonal changes in the environment are mainly perceived 
by the ability of the pig to recognize seasonal changes in 
photoperiod. This information is processed and mediated 
through changes in activity of the pineal gland sensitivity 
to light and dark which influences the secretion of melato-
nin. The wild pig optimizes reproduction during shorter 
day lengths to assure nourishment for the sow is readily 
available to provide nutrients for milk production to sup-
port survival of her young.16 The circadian rhythm and 
mechanism for sensitivity to season is exactly the same in 
the domestic pig as in the wild boar.17,18 Stimulation of the 
melatonin receptors in the hypothalamus impacts release 
of GnRH and subsequent levels of LH and FSH from the 
pituitary. It is a well established fact that progesterone 

levels are lower during the months of seasonal infertil-
ity in the sow. It has also been shown that dark and light 
cycles significantly impact the progesterone level while 
light intensity is of little importance.19 Research papers 
on the effects of photoperiod are not conclusive, and most 
people would prefer to limit light exposure to less than 16 
hours. In spite of all the scientific reasons for light impact-
ing seasonal infertility, it is difficult to understand how 
these factors interplay when animals in identical buildings 
only a few miles apart who share the same genetics and 
feed have totally different responses to a season within 
the same year.

Controlling light in commercial facilities may be quite 
difficult; however, current research is looking for practical 
schemes to control light exposure that will positively in-
fluence seasonal reproductive performance.20 The degree 
of light may depend on whether one needs to increase or 
decrease the length of light exposure. Decreasing light can 
be difficult in traditional curtain-sided tunnel-ventilated 
production facilities.

The second major factor often credited as a cause for 
seasonal infertility is elevated temperature that directly 
impacts the animal’s physiological condition causing heat 
stress. Heat stress is easily detected by monitoring the 
animal’s respiration rate. The normal rate for a mature 
pig is between 15 and 25 breaths per minute. If the rate 
exceeds 40 per minute, there is a risk of stress and over 60 
is a definite indication that the animal is suffering from 
heat stress. Current review of studies shows that boars, 
sows and gilts with prolonged exposure to ambient tem-
peratures exceeding 27ºC (80°F) demonstrate evidence of 
heat stress. Unfortunately, pigs do not sweat and dissipate 
heat through respiration. Therefore, they do not have an 
efficient natural physiological cooling mechanism. This 
is why it is so important for management to have proce-
dures in place for keeping sows and boars cool and below 
a heat index of 27ºC (80°F). Heat index is a measure of 
the combined effect of temperature and humidity. A high 
heat index above 27ºC (80°F) decreases the sow’s appetite, 
which can negatively impact metabolism and reproduc-
tive performance. Hormone levels in boars and sows are 
reduced under heat stress. Elevated ambient temperatures 
impact semen quality, semen volume and potentially 
sperm numbers.
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Recent information suggests the possible impact of heat 
stress on the intestinal tract causing a delay in the breeding 
season.21 The influences of feed and nutrition significantly 
affect the onset of the breeding season in the wild boar.16 
During periods of excessive heat, animals may eat an in-
sufficient amount of food or the food quality is poor due 
to mycotoxins. These factors impact the immunological 
status of the gut and its microbial populations. Maintaining 
a stable quality diet reduces the immunological challenges 
to the sows. Increasing fiber level in the diet (hay or straw)6 
and increasing the feed after mating have both proven 
beneficial in reducing seasonal infertility.22, 23,24

Several papers have been written on the science of the 
physiological consequences of photoperiod and heat 
stress.25, 26 While these summer influences on the breed-
ing herd are likely unavoidable, they can be minimized 
with management practices to help optimize consistency 
of pigs produced/week throughout the year.

Be proactive to avoid summer infertility 
and the summer slump in pig flow
Spring is the ideal time to prepare for implementation of 
techniques and procedures that help reduce the effects of 
summer infertility and support consistent pig flows to off 
set the high cost of modern swine facilities.

Ventilation and cooling
The first line of management to reduce heat stress is 
control of ventilation and cooling. Bringing fresh air into 
the animal area is essential, and air must be kept moving. 
During the summer months, the recommended ventilation 
rates for a sow and litter, gestating sow, and breeding 
barn sow are 14.1, 4.2, and 8.5 CmMs/hd (500, 150 and 
300 CFM/hd), respectively. For good circulation without 
drafts, air should enter the room at a speed of 183 to 305 
m/min (600-1000 ft/min) with an average inlet-speed-goal 
of 274 m/min (900 ft/min).

Supplemental cooling systems should be activated in all 
phases of sow production when the heat index is over 
29ºC (84°F). These systems include evaporative drip 
or spray cooling and circulating fans. Sprinkling water 
directly onto the animals is the preferred system. When 
water evaporates from the skin, it removes heat from the 
animal and causes cooling. Fogging the air with very 
small water droplets is not as effective because cooling is 
caused by the air. These types of systems generally operate 
for periods of 1 to 2 minutes and up to 4 times per hour. 
Spray nozzles should provide at least 0.09 liters of water 
per hour per animal.

Animal activity and movement
Avoid any unnecessary animal movement and activity. 
In addition to an increase in temperature generated by 
physical movement, changing animal location and mixing 

animals causes stress. Stress during the breeding period 
and for 30 days following can impair embryo implantation 
and result in embryo detachment and loss. If activity and 
movement are necessary, they should be scheduled for 
the early morning or late afternoon when temperatures 
are cooler.

Water
A constant and ample supply of fresh water is basic to 
good animal nutrition. On average, gestating sows need 
13.6 to 22.7 liters per day (3-5 gallons/d) and nursing sows 
require 36.4 to 47.7 liters per day (8-10.5 gallons/d). As 
the temperature rises, increased water consumption and 
increased urinary output serve as a cooling mechanism 
for the pig. When the temperature increases from a range 
of 12.5º to 15.5ºC (54°-60°F) to 30º to 35ºC (86°-95°F), 
water consumption increases by 50% or more. A good 
water system will deliver >2 liters (0.5 gal) per minute. 
If the flow is inadequate, animals become frustrated and 
reduce not only their water intake but their feed intake 
as well. It is also important to provide cool water (10º C) 
(50° F) because animals reduce their water consumption 
as the water temperature increases.

Nutrition
Like many other animal species, pigs tend to consume less 
food as they experience heat stress. Therefore, to maintain 
their appetites, feed smaller quantities of fresh food more 
often. In this way, the total quantity of food provided and 
consumed remains constant, the food offered is always 
fresh and appetizing, and uneaten food is not left to quickly 
spoil in the trough during hot weather. Contrary to com-
mon belief, pigs can be quite “picky” and will reject even 
slightly spoiled food. Feeding smaller quantities may also 
help to maintain a lower body temperature. After food 
consumption, an animal’s body temperature increases. 
This increase is dependent on the food quantity. When 
a small amount of food is eaten, the body temperature 
increase is less than with a larger amount.27 The upper 
limit of the thermal comfort zone for a sow is around 22ºC 
(71°F).28 This is in direct contrast to the lower limit of the 
piglet for the first few weeks of life are around 30°C. This 
is why zone heating for the piglet is necessary, while the 
room and air temperature for the sow is kept fairly cool. 
When the air temperature increases from 18° to 28°C 
(64° to 82°F), lactating sows were found to decrease their 
voluntary feed intake by 40%.28

Nutrient content of the diet can also influence the amount 
of heat the diet generates during digestion and metabolism 
(heat increment). Feeding excessively high protein levels 
causes sow body heat to go up and feed intake to decrease 
if the ambient temperature is too warm. Proteins are ac-
tually an appetite stimulant, however, they can work in 
reverse in this scenario. In contrast, increasing fat in the 
diet helps to lower heat increment and improve energy 
density. There is, however, some controversy as to how 
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much this actually impacts reproductive performance of 
the sow as measured by weaning to re-mating interval.

Finally, keep the feed troughs clean and make sure there 
is no mycotoxin buildup in the feed. When zearalenone 
was fed to mature boars for 8 weeks, there was a linear 
decrease in sperm production to an increased amount 
of the mycotoxin in the diet.29 Research at Kansas State 
University has shown that washing feed bins with water 
and allowing them to thoroughly dry before adding the 
feed significantly reduces mycotoxin build up. Cleaning 
the bins several times during the summer is helpful. If 
grain quality is suspect, it is also a good idea to add an 
effective toxin binder to the feed to help prevent a response 
to the toxins.

Animal management
Establish farrowing goals. Based upon past records and 
compensation for the 10% to 15% of animals in seasonal 
anestrus, project the number of sows and gilts that need 
to be inseminated in order to meet the production unit’s 
farrowing goals during the hot weather months.30,31 This 
will likely mean an increase in the size of the gilt pool. 
However, avoid any overcrowding. Gilt pool size should 
not increase beyond the housing capacity. A minimum of 
1.1 M2 (12 ft2) and preferably 1.4 M2 (16 ft2) per animal 
generates improved breeding response.

Begin selection of gilts at a young age and give them boar 
exposure by the time they reach a weight of 63.5 to 68 
kg. Research in Canada by Foxcroft and Aherne (2001) 
showed a much improved reproductive performance of 
gilts with early age boar exposure. This practice has the 
added advantage of permitting identification and rejection 
of sub-fertile females. Litter sizes should also improve 
because gilts will be in their 2nd and 3rd heats.

Avoid late inseminations that may interfere with uterine 
preparation for implantation and cause embryo loss. 
Conduct accurate heat detection and breed only on the 
basis of a strong, standing heat response. One possible 
way to reduce miss-timed inseminations is to determine 
the average estrous length in the weaned sows, gilts, and 
repeat breeders. Based upon these averages, reduce the 
last insemination interval. This will help to avoid the late 
insemination and possible embryo loss.

Heat stress and its impact upon seasonal infertility are 
highly variable and often dependent upon the individual 
animal and its reproductive status. Elimination of all heat 
stress may be impossible, however, with equipment and 
procedures in place to reduce temperatures and minimize 
animal activity; a well-balanced diet of available fresh 
food; and a well-designed breeding program with suf-
ficient animals in place, the impact of seasonal infertility 
will be significantly reduced.

Action steps to help reduce the impact of summer 
 infertility

Boars:
• Keep boars cool (prefer 26°C). Avoid temperatures 

above 28°C.

• Make sure cool cells are working properly and all 
cells are wet.

• Cool testicles directly if the temperature rises above 
 29°C.

• Maintain extra boars on hand for the summer months 
so that rejected ejaculates don’t impact sperm concen-
tration in the doses.

• Make sure fans are running at optimum ventilation 
 rates.

• Keep older boars in the inside rows of the boars stud 
and keep them as close to the cool cells as possible.

• Maintain the younger boars on the outside crates and 
at the back of the boar barn as they have a greater 
capacity of reducing heat than the older boars.

• Maintain consistent collection frequency schedules 
for the boars.

• Collect early in the day.

• Feed either early in the day or late in the day to avoid 
raising ambient body temperature as they digest 
 food.

• Pool semen.

• Maintain ~ 10-12% seminal plasma in every dose.

• Maintain a minimum of 2.5 billion viable cells at the 
time of mating.

• Avoid mycotoxins in the feed

• Use toxin binders for boars all year.

• Clean and wash feed bins a minimum of 3x during 
the summer.

• Use of a larger amount of amino acids will decrease 
heat increment in the boars.

• Use of the organic form of minerals especially Zn and 
Se will be useful

• Check temperature on any boar that shows feed 
 refusal.

• Genetic lines of boars may react to seasonal influences 
 differently.

• Maintain excellent bio-security, isolation and acclima-
tion of incoming boars.

Sows:
• Keep sows cool as possible.

• Enlarge gilt pool by another 15% during the summer 
if the facility has room.
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• Don’t crowd animals.

• Increase the age and acclimation of the gilts.

• Select gilts that are pubertal prior to hot weather.

• Conduct thorough heat checks.

• Use plenty of boar power for heat checking. Older 
than 11 months, well fed.

• Collect the heat check boars a minimum of once or 
twice per week.

• Semen storage and shipment should be at 15°-17°C.

• Use heterospermic matings.

• Limit moving and mixing animals particularly the 
first 35 days of pregnancy.

• Animal handling is very important. Calm easy move-
ment of animals will show positive reproductive 
performance changes. Recent data again confirms 
responses similar to data from Australia (Dr. Paul 
Hemmsworth) of 6-8% improvement in reproductive 
performance just by improving animal handling.

• Keep feed f resh in lactat ion and f ree f rom 
 mycotoxins.

• Feed more than 2x per day in lactation with the largest 
feeding at night.

• Provide plenty of drinking water with an ideal tem-
perature of 7° – 10°C. Keep water temperature below 
 22°C.

• Provide crystalline amino acids to help reduce heat 
increment in lactation. Several groups are going to 
much higher levels particularly in first parity sows.

• Cull multiple repeater sows. If they repeat once, try 
again they repeat twice – cull

• Some have tried adding oxytocin in the semen in 
the summer and shown improvements in fertility.32 I 
still prefer good heat checking and it likely won’t be 
needed. 

Environment
• Check fans and ventilation prior to hot weather

• Remove dust from fan blades and vents

• Make sure curtains close properly

• Make sure animals have plenty of good drinking 
 water

• Replace heat lamps with 100 watt regular bulbs in the 
 summer

• Lights (12 hours ???)

• Maintain R values in the ceilings of farrowing house 
and boar barn

Feed and nutrition
• Watch for symptoms of mycotoxins

• Provide plenty of good drinking water

• Add mycotoxin binders to the feed during summer, 
suggest all year for boars

• Be aware of heat increment

• Feed to meet amino acid requirements

• Use synthetic amino acids

• Feed to maintain high gut heath
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