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Implications

The main implications for the thoroughbred  
breeding industry are:

1. Correlations between ambient temperature and 
fertility vary according to the individual stallion. 
Some stallions exhibit strong and consistent 
correlations between ambient temperature 
variables and per-cycle conception rate. Ongoing 
monitoring of temperature/humidity and per-
cycle conception rates will help identify and 
enable management of susceptible stallions.

2. Some common stallion management practices 
(e.g., grazing during the day and stabling at 
night) should be reconsidered as these may 
be inadvertently exposing stallions to higher 
temperatures. Other identified strategies could 
also be employed in the design and planning 
of stud farms to reduce ambient temperatures 
experienced by stallions, such as installing 
misting systems.

The objective of the study was to investigate the effects 
of ambient heat stress on stallion fertility and to determine 
whether management practices employed at thoroughbred 
studs are adequate to maintain optimal fertility in stallions.

Objectives

Thoroughbred breeding regions across Australia 
already experience hot conditions and are likely to 
experience more extreme weather in coming years 
due to climate change. But the relationship between 
ambient temperatures and fertility has not been 
studied in a field setting relevant to the Australian 
thoroughbred industry.  

Understanding the effects of ambient temperature 
on fertility and the underlying mechanisms is 
essential to developing appropriate interventions 
to improve reproductive efficiency and safeguard 
the sustainability of the industry. In this project, the 
project team investigated the relationships between 
ambient conditions (temperature and humidity), 
sperm assessment parameters, sperm DNA damage 
and stallion fertility.  
 

Research

This study was completed over two consecutive 
breeding seasons: 2017-18 and 2018-19. The 
project team was based at Scone during each 
breeding season. A temporary laboratory was set up 
on-site at participating stud farms and dismount 
semen samples were collected from stallions once 
a week. Weather loggers were installed in stables 
and paddocks that housed the stallions to monitor 
temperature and humidity. 

Dismount samples were analysed for sperm motility, 
morphology and processed/stored for DNA damage 
analysis. Pregnancy test outcomes of each breeding 

were used to calculate weekly per-cycle conception 
(PCC) rates and first-cycle conception rates that 
corresponded with collected samples. Animal 
histories and libido scores for each cover were  
also recorded.

Statistical investigations were carried out to examine 
relationships between fertility (using PCC rates, 
first-cycle conception rates and pregnancy results), 
environmental conditions (including temperature, 
humidity and temperature-humidity index; THI), and 
DNA damage. In the 2018 season, studs participating 
in the project opted to install misting systems for 
stallions identified as susceptible to heat stress and 
the project team continued to monitor temperatures 
and humidity to ensure there were no detrimental 
increases in humidity as a result of the spray misting.  

Outcomes

The results showed that there are clear relationships 
between climate and fertility, and that climate 
affects libido and sperm quality. However, these are 
only apparent in some stallions, i.e., some animals 
are more susceptible to heat stress. Night-time 
temperatures appear to have the greatest impact 
on fertility, and this can be exacerbated by keeping 
stallions stabled overnight. The project team also 
found that stables hold heat at night, even while 
paddock temperatures drop. 

Almost all the heat-stress-susceptible stallions 
showed more sperm DNA damage following higher 
ambient temperatures, suggesting that this is a 
possible mechanism for heat-induced subfertility.

Background

3. There is a consistent relationship between 
ambient temperature and sperm DNA 
damage. Fertilisation with DNA-compromised 
sperm may increase the risks of pregnancy 
loss or developmental disease in foals. The 
consequences of this DNA damage need 
further investigation. In the meantime, studs 
may wish to integrate regular sperm DNA 
assessments into management practices, and 
should be encouraged to minimise exposure of 
stallions to heat leading up to and during the 
breeding season. 



Recommendations

The main recommendations for the thoroughbred 
breeding industry are:

1. Reassessment of stallion management routines 
 
A change in stallion regimens whereby stallions 
are stabled during the day and have access to 
pasture at night would provide stallions with 
the greatest relief from heat stress and should 
be considered by all farms. An alternative is to 
provide morning and evening pasture access 
and stabling during peak daytime heat. In this 
instance, stallions would have access to pasture 
from 7am to 11am (between the scheduled 
morning breeding sessions), followed by an 
evening grazing period from 4.30pm through 
to about 9pm (between the scheduled evening 
and night breeding sessions), when daytime 
temperatures have subsided. Although this 
schedule is more labour-intensive, it gives 
stallions relief from severe daytime conditions 
while still allowing stallions eight hours of 
pasture access – in keeping with current breeding 
management regimens. 

2. Modifications to farm design and planning 
 
Studs invest in appropriate shade, including 
man-made shelters such as tarpaulin shades 
and tree cover. In the case of the latter, it is crucial 
that dense-leafed, medium-height (about 5 m) 
trees are used. Trees should line up with the sun’s 
path, or alternatively be planted in the centre 
of paddocks. Trees not only provide shade, but 
also moderate ground surface temperatures 
and provide active, evaporative cooling, thereby 
lowering the surrounding temperature.

3. Ongoing monitoring of stallions for susceptibility 
to heat stress and early detection of subfertility 
 
Stud managers actively investigate and identify 
stallions whose health and fertility is negatively 
affected by heat stress. This could include:

• Installation of temperature and humidity 
loggers in both the stables and paddocks 
where stallions are housed. Loggers must 
be calibrated correctly and installed out 
of direct sunlight. The user interface on 
temperature and humidity loggers allows 

managers to assess real-time conditions 
and calculate THI, which participating studs 
found useful. 

• Collection of weekly dismount samples 
from stallions during the breeding season. 
Samples should be immediately snap frozen 
and stored for future assessment.  

• Ongoing case-by-case investigation of 
relationships between fertility data and 
environmental conditions recorded in the 
corresponding week and up to three weeks 
previous. This will provide a shortlist of 
candidate heat-stress-susceptible stallions.

• Tailoring of management practices as 
appropriate for specific animals. 

4. Further research 
 
Results show strong correlations of 
environmental conditions with fertility, libido 
and sperm DNA damage. Further research 
should examine the cause-and-effect nature of 
these relationships under controlled conditions 
and assess the efficacy of interventions to 
improve fertility. 
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