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In production of pigs, the ability to 
produce offspring of a desired sex has 
important implications for those with 
either small or large herds. Depending 
upon the goals of the breeder, production 
of an entire litter of boars or gilts may be 
advantageous. In most litters of pigs, 
there is typically large individual 
variation in the numbers of males to 
females, but over all litters produced, the 
average percentage of boars to gilts is 
close to 50%.  

The only method to date that 
significantly changes the sex ratio of a 
litter is when boar sperm are pre-sorted 
based on the differences in the DNA 
content in male and female sperm cells. 
This method is called the Beltsville 
Sperm Sexing Technology, and was 
developed by the USDA in Beltsville, 
MD. The technology takes advantage of 
the fact that the male Y chromosome is 
smaller than the female X chromosome. 
The cells of males carry both the X and 
Y sex chromosomes. The sperm cells 
carry only one, which may be an X or a 
Y. Females on the other hand, carry two 
X chromosomes, and all eggs have just 
X chromosomes. By sorting sperm cells 
into Y carrying sperm and X carrying 
sperm, mature females can be 
inseminated with sperm containing only 
the desired sex-determining 
chromosome.  

Although the high speed cell 
sorting system is highly advanced, the 
speed at which sperm can be sorted 
accurately without excessive damage to 
the cells allows for only 0.02% of an 

entire boar ejaculate to be accurately 
sorted by sex into X and Y bearing 
sperm within a typical working day. The 
methodology now sorts 1.8 million 
sperm per hour and allows for 6 million 
sperm of each sex to be sorted within a 
typical working day. The process begins 
with collection of a boar ejaculate. A 
small portion of this is treated with 
stains that bind to DNA, and allows dead 
sperm to be sorted out. The stained 
semen sample is then passed through a 
cell sorter, which passes an argon laser 
beam into a stream of the semen sample 
to allow the stain in the sperm cells to 
fluoresce. The equipment is programmed 
to detect differences between the lower 
amount of fluorescence of the Y 
chromosome bearing sperm cells and the 
higher fluorescence of the sperm cells 
carrying the X chromosome. The 
fluorescence detector is integrated with a 
nozzle system that allows the cells to be 
directed for sorting into separate tubes. 
This procedure has resulted in 88% pure 
populations of the X and Y sorted sperm 
cells. Litters resulting from 
inseminations occurring with the sorted 
sperm have been 97% only one sex.        
 
Although the prospects are exciting, 
there are several limitations to the use of 
sex-sorted sperm. One is the need to 
have semen in frozen form, since liquid 
extended semen has fertility limitations 
of only days. The second limitation is 
based on the current artificial 
insemination (AI) technology in pigs, 
which typically uses 3 billion sperm 
cells to achieve desired pregnancy rates 
and litter sizes. There are however, 
newer AI methods, which reduce the 
number of sperms cells needed. One of 
these methods is called “intrauterine 
insemination” and the other, “deep 
uterine insemination”. Yet the only 



practical method that will allow for 
pregnancy to occur with millions of 
sorted sperm, instead of billions of 
sperm, is through use of the deep 
insemination method. This method 
requires a special catheter that is passed 
through the cervix, and deep into the 
uterus. The technology is very promising 
and is currently being tested in Europe.  
 
The third limitation for using sexed 
semen is the current limitation of the 
sorting technology itself, which 
produces millions of sperm, and reduces 
fertility of the sperm that are sorted. It 
likely that many of these problems may 
be overcome by advances in sorting. 
However, at the same time, alternative 
methods for improving the fertility of the 
low numbers of sex-sorted sperm should 
be developed. These new methods may 
involve increasing the efficiency of 
intra-uterine insemination methods, 
improved semen extenders, and 
enhanced sperm transport and 
survivability inside the female 
reproductive tract. Additionally, in the 
female who is inseminated, 
synchronizing the time of insemination 
with the time of ovulation could assist in 
greater fertility when using lower 
numbers of fertile sperm for achieving 
pregnancy and acceptable litter sizes in 
pigs.     


