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Commercial application of reducing semen concentration 
per dose and single sire  evaluation

Introduction
As a result of recent economic challenges, North American 
swine producers are reexamining their entire system to im-
prove not only performance but also production efficiency. 
One area that has been more closely evaluated is the boar 
stud, specifically boar and semen utilization. A wave of 
commercial research projects have surfaced in regards to 
semen concentration and insemination techniques over 
the last two years. Producers are beginning to realize that 
semen concentration per dose is higher than necessary to 
maintain performance and strategies to decrease semen 
concentration can be implemented successfully. Intrauter-
ine, or post-cervical, insemination (IUI) has reemerged 
with an improved understanding of the optimal way to 
apply the technique. When used correctly IUI can help 
decrease semen concentration lower than possible with 
traditional AI while maintaining sow  productivity.

The drive to decrease semen concentration comes from 
the realization that the highest indexing boars are not be-
ing used effectively throughout commercial production 
systems. Reducing concentration promotes increased 
distribution of genetically superior boars in order to influ-
ence a larger percentage of market pigs. High indexing 
sire line boars are superior to their counterparts for traits 
such as feed conversion rate, days to market and mortality 
rates, which are passed on to their progeny. Furthermore, 
reducing semen concentration per dose allows producers 
to retain fewer boars in the stud and subsequently reduces 
the number of boars that need fed, housed, and collected. 
Most importantly, better utilization of high indexing 
boars through reducing semen concentration improves 
the producer’s bottom  line.

Materials and  methods
A trial is being conducted in collaboration with Holden 
Farms, Inc., the University of Alberta, and PIC to evaluate 
the impact of reducing semen concentration on fertility 
for individual sire line boars using traditional AI. Boars 
(n = 41) started on trial as they came into the stud and 
their ejaculates were processed at a concentration of 2.0 
billion viable sperm cells per dose. Only boar ejaculates 
with > 75% motility and > 60% normal sperm cells were 

processed. As soon as boars were trained to collect, each 
boar was evaluated for 50 single sire matings in com-
mercial sow farms and semen was used within 5 days of 
collection. Sows from two farms with weaning-to-estrus 
intervals of 3 to 6 days were randomly allocated to be 
bred using traditional AI by a particular boar. Data was 
monitored to ensure parity distribution within boar. No 
sows that were returns or had abortions were used. Once 
boars completed 50 matings, semen from those boars were 
pooled at the stud’s standard concentration of 3.2 billion 
viable cells until pregnancy rate (PR), farrowing rate (FR) 
and litter size results were  available.

Results
Variables measured include pregnancy rate, farrowing 
rate, total pigs born per litter (TB), and pigs born alive 
per litter (BA). Ranges for PR and FR were 68.5 to 100% 
(93.1 ± 6.2) and 64.8 to 100.0% (90.5 ± 7.0), respectively 
(Figure 1). Four boars (A, F, G, and Z) had pregnancy 
(68.5, 83.6, 78.0 and 82.4%, respectively) and farrowing 
rates (64.8, 80.0, 74.0, and 76.5%, respectively) greater 
than one standard deviation below the  mean.

Ranges for TB and BA were 9.46 to 14.28 (12.86 ± 0.89) 
and 9.05 to 13.04 (11.67 ± 0.87), respectively (Figure 2). 
There were four boars (G, Z, FF, and II) that were greater 
than one standard deviation below the mean for TB (9.46, 
11.31, 11.13 and 10.80, respectively) and BA (9.05, 10.38, 
9.73, and 9.11,  respectively).

Values were calculated for number of pigs born alive per 
100 sows and the value of the pigs produced for each boar 
(Figure 3). The number of pigs born alive per boar is ad-
justed to 100 sows because not all boars had exactly the 
same number of matings and was calculated as (100*far-
rowing rate*pigs born alive per litter). The value of the 
pigs produced was calculated by (boar index*value per 
index point*number of pigs born alive per boar for 100 
sows) and the boar index used was the index at delivery 
to the stud. The top five boars in terms of the number of 
pigs produced (B, M, MM, NN, and OO) were not all the 
same as the top five boars in terms of the value of the pigs 
produced (D, O, M, KK, and  OO).
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Figure 1: Average pregnancy and farrowing rate per  boar.

Figure 2: Average total pigs born and pigs born alive per  boar.
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Discussion
The majority of boars were able to maintain an accept-
able level of productivity when challenged with reduced 
semen concentration. Using a semen concentration of 2 
billion viable with traditional AI and single sire matings 
identified 14.6% of the boars as being poorly fertile. At 
this point in time, poor fertility is defined as boars that 
fell one standard deviation below the mean for PR/FR 
and/or TB/BA and may change as more data becomes 
available. Understandably there is resistance to reducing 
semen concentration and using single sire matings in fear 
of decreasing performance on the sow farm. For the farms 
used in this trial though, farrowing rate and litter size 
performance was similar to pre-trial production records 
(data not  shown).

Based on trial results and the genetic merit of the boar, 
decisions were made to cull boars from production. 
Boars with the highest index may not have produced the 
most pigs (Figure 3), but the value of the pigs produced 
is greater. Decisions were made based on fertility and 
genetic value to remove boars from  studs.

The next step for this project is to reduce semen concen-
tration to 1.5 billion viable cells using IUI and single sire 
matings. Boars with poor fertility as determined in the 

first step of the trial will be removed and only boars with 
good fertility will be used. Each boar will be evaluated 
for pregnancy rate, farrowing rate and litter  size.

Future  implications
With a reduction in semen concentration fewer boars will 
be needed to produce the same amount of market pigs, 
thus reducing the number of boars supplied to commercial 
studs by genetic companies. By reducing the number of 
boars needed to supply the current sow base the average 
index of those boars should increase. The strategy to de-
crease semen concentration in order to use fewer boars 
that are superior in index will be beneficial to producers 
in the short term. However, from a genetics company 
standpoint, most producers will need to adopt this strategy 
in order for the benefits to be achieved long term. If only 
a few producers adopt this strategy, selection intensity 
will slightly improve, but not significantly enough to 
show large improvements in index to those producers 
that adopt the strategy. When all producers adopt this 
reduced concentration strategy, selection intensity will 
greatly improve and fewer boars with high indexes will 
be needed by  producers.

Strategically using genetically superior boars is feasible 
by production systems that are willing to challenge them-

Figure 3: Number of pigs produced adjusted to 100 sows and the value of pigs produced per  boar.
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selves in terms of semen concentration. Boar studs will 
benefit from reduced costs associated with fewer boars in 
studs, and the value of market pigs will increase to impact 
producer profitability. Allowing genetically superior boars 
to be more widely used through reducing semen concen-
tration from 3 to 1.5 billion viable will increase the value 
to the pork production system by $0.58 to $0.93 per  pig.


