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Bull fertility and herd reproduction
Bulls with reduced fertility may lead to economic losses for a producer.

We tend to focus a large portion of reproductive 
management on female fertility. However, fertility is 
more important in an individual bull than an individual 
cow because one bull may be used to breed as many as 
20 to 40 females through natural service or potentially 
hundreds of thousands through artificial insemination 
(AI). 

What makes fertility in bulls tough to manage and 
assess is 20% to 40% of bulls may have reduced fertility, 
but few are completely sterile. Nonetheless, these sub-
fertile bulls delay establishment of pregnancy, prolong 
the calving season, reduce calf weaning weights, and 
increase the number of females culled, all resulting in 
economic losses for a producer. 

There are two primary methods of evaluating the 
breeding soundness potential of bulls: 1) expose a bull to 
a large number of normal, fertile females and determine 

pregnancy or calving rates (breeding trial); 2) expose 
bulls to a breeding soundness evaluation (sometimes 
referred to as a BSE). Although a breeding trial is the 
ultimate test of fertility, it is expensive, particularly 
if reproductive performance is poor. Therefore, it is 
strongly recommended to conduct a BSE 45 to 60 days 
before the initiation of a breeding season. 

A suitable breeding bull should be free of genetic 
defects and infectious diseases, healthy and in good body 
condition, have sufficient libido and mating ability to 
identify and mount cows in estrus, achieve intromission, 
and ejaculate large numbers of motile, morphologically 
normal and fertile sperm. A bull that lacks any of these 
characteristics is more likely to have reduced fertility.

Breeding soundness exam
It is important to note that a BSE is not just a semen 

Fig. 1: Scrotal circumference of bulls of various breeds 
ranging in age from 12 to 15 months of age (Adapted from 
Kastelic et al., 2017)
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Fig. 2: Percentage of yearling bulls of various breeds ranging 
in age from 12 to 15 months of age having satisfactory semen 
quality (Adapted from Kastelic et al., 2017)
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examination. Although a BSE is 
intended to identify bulls expected to 
have unsatisfactory fertility, it does 
not guarantee a bull is highly fertile 
and is not a reliable method to predict 
relative fertility between two or more 
bulls deemed acceptable. Conversely, 
a BSE does identify bulls unlikely to 
achieve a high pregnancy rate. 

The BSE includes: 1) an assessment 
of conformation, body condition 
and physical health; 2) scrotal 
circumference measurement and an 
examination of scrotal abnormalities, 
such as frostbite, sunburn, excessive 
softness, firmness or degeneration; 
3) palpation of the entire sheath 
and penis and examination of the 
penis during semen collection; and 
4) collection of a semen sample to 
determine semen characteristics such 
as motility and morphology. 

The BSE does not test libido 
or assess serving capacity. These 
tests tend to be unreliable, and the 
logistics are impractical. Therefore, it 
is important for producers to observe 
bulls early in the breeding season to 
confirm libido and mating ability. 

There are drastic differences in 
semen quality according to age 
(Fig. 1 and Fig. 2). Most producers 
are unwilling to accept less than 
50% of yearling bulls will be judged 
satisfactory. However, the data 
indicate as yearling bulls mature, the 
percentage of bulls with satisfactory 
semen quality increases. 

Bull testes must be a few degrees 
cooler than body temperature to 
produce morphologically normal, 
fertile sperm. For example, in 
an experiment using infrared 
thermograms, the scrotums of bulls 
with apparently normal scrotal 
thermoregulation were symmetrical 
left-to-right, with the temperature at 
the top 4º to 6º Celsius warmer than 
at the bottom of the testes. 

Conversely, bulls with abnormally 
shaped testes have an abnormal 

thermogram, resulting in reduced 
semen quality. In experiments 
comparing these two groups of 
bulls, those bulls with abnormal 
thermograms had reduced pregnancy 
rates, as would be expected.

Growth rate of bulls between 
6 and 16 months of age does not 
appear to affect sexual development 
and reproductive function in beef 
bulls. However, greater body weight 
at various ages has been associated 
with reduced age at puberty and 
maturity, resulting in larger scrotal 
circumference at 16 months of age. 

Yet, it is important to note bulls 
receiving high nutrition that resulted 
in increased body condition have 
lower daily sperm production and 
epididymal sperm reserves, and 
a greater proportion of sperm 
abnormalities. It has been speculated 
increased dietary energy may 
adversely affect sperm production 
and semen quality due to fat 
deposition in the scrotum. 

From a genetic standpoint, based 
on a recent genome-wide association 
study on Holstein bulls with various 
motility classes, there is evidence of 
complex genetic regulation of sperm 
motility and existence of genetic 
markers useful in marker-assisted 
selection. Therefore, semen quality 
may be genetically controlled, and 
associated genetic markers could be 
used for genomic selection. 

Availability of such genomic 
approaches for early detection of 
bull calves unsuitable for semen 
production will reduce costs 
associated with raising sub-fertile 
bulls and potential costs of infertility. 
However, accuracy of these genomic 
approaches must be ensured before 
culling calves based exclusively on 
genomic approaches. 
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