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Summary 
 

The aim of this study was to investigate the characteristics (concentration, mobile 
and progressive movement) of sexed and conventional semen using computer-assisted 
sperm analysis CASA system and conception rate on heifers artificially inseminated with 
sexed and conventional semen. During the first part of the experiment the examination of the 
sexed and conventional semen was performed, using the computer-assisted analysis 
(CASA) of the sperm; the focus was on the number of the sperm cells out of a straw, the 
total motility and the progressive motility. These features were 15.4, 5.2 and 3.3 x 106 for the 
conventional semen and 2.1, 0.25, and 0.2 for the sexed semen. Out of 46 heifers 22 were 
artificially inseminated with sexed semen and 24 were inseminated with conventional semen. 
The conception rate was 31.81% on first group of heifers and 75% on second group of 
animals. Within the heifers, the conception rate was evidently lower in using sexed semen 
compared to conventional semen. The number of female offspring was higher in the group of 
animals artificially inseminated with sexed semen. 
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One of the limitation factors regarding the reproductive performances is the 
fact that farmers do not have at their disposal the necessary number of heifers in 
order to compensate for the losses or to replace the entire herd. If the farmer awed 
a higher number of heifers, he would increase the replacement percentage within 
the cattle according to the established management vision. Using the semen with a 
high number of X chromosome cells is of a deep interest for the farmers raising 
milk cows, due to the fact conception products are mostly females. On the contrary, 
the farmers raising cows for meat seek for male offspring mostly (8). 

 Technically, the sexed semen is the sperm mechanically handled with, in 
order to obtain a higher number of a certain spermatozoa (X or Y). The sperm is 
sexed on the following principle: the sperm cell with the X chromosome contains 
3.8% more DNA compared to the Y sperm cell. In time, different techniques to 
separate the X sperm cell were tested; the most frequently used presently is the 
flow cytometry. There are some benefits using the sexed sperm within the cattle, 
out of which should be mentioned: genetic progress, higher number of heifers, 
biosecurity, less dystocia, biotechnology, prolonged lactation, development of new 
specialized dairy sectors. These benefits of the sexed usage come across some 
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shortcomings, mostly technical, shortcomings resulting finally in unsatisfactory 
results in the farm management.  

The small number of cells delivered in the straw by all the producers of the 
sexed semen is due to some physical factors involved in the sorting out process. 
One of the causes of the pour fertility is the impairment suffered by the cell during 
the technologic flow. The spermatozoon are subjected to a high pressure (30-60 
PSI equivalent to 2-4 atmosphere) and to high velocity with a negative effect on the 
sperm cell integrity. This physical stress stops suddenly when the drops reach the 
collecting tank of the semen. Once the sperm is subjected to these high physical 
forces, the sperm cell is degraded (4).  

According to Anderson et al. (1) one of the causes in the conception rate 
reduction might be the decrease of the spermatozoon fertilizing capacity due to the 
time period reduction while they preserve the fertilizing capacity.  

 
Materials and methods 

 
During the first part of the experiment the examination of the sexed and 

conventional semen was performed, using the CASA system; the focus was on the 
number of the sperm cells out of a straw, the total motility and the progressive 
motility. The concentration (number of spermatozoon per milliliter), the total and 
progressive motility were tested using the computer-assisted sperm analysis CASA 
(IVOS- Hamilton-Thorne Biosciences S.U.A.); the test was performed in the phase 
contrast, using the “Animal motility” software.  

46 female were tested in this stage. The female on the heat were detected 
three times per day, early in the morning, at noon and late in the evening. The 
heifers’ insemination was performed by the AM/PM rule. The heifers’ insemination 
was made with frozen semen. The frozen semen was kept in 0.25 ml mini straws 
and the conventional semen in 0.5 ml straws. The defrosting was performed at 
37oC for about 1 minute. The semen was placed inside the uterine body. 22 heifers 
were inseminated with sexed semen and 24 with conventional semen. The 
pregnancy diagnosis was performed within 32-40 days after insemination using the 
ultrasound techniques with a 5 MHz probe.  

 
Results and discussions 

 
In table 1, there are main characteristics for the sperm tested with the 

Hamilton-Thorne motility tester. One can notice the number of sperm cells in the 
conventional semen was 7.3 time higher than in the sexed semen. Most of the 
studies recommend a concentration of 2 million sperm cells/dose (2,3,7,10) 
although similar results were obtained with smaller concentrations (7).  
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Table 1 
Characteristics of conventional and sexed semen investigated with CASA 

system  

 Cells Counted Samples (Mil.) Concentration 
(Mil./ml) Percent 

Conventional Semen (0,5ml straw) 
Total 1157 15.4 30.8 100 
Motile 389 5.2 10.3 34 
Progressive 250 3.3 6.7 22 

Sexed Semen (0.25 ml straw) 
Total 310 2.1 8.4 100 
Motile 77 0.25 1.1 25 
Progressive 59 0.2 0.8 19.3 

 

It can be also noticed that the sexed semen was of an inferior quality 
compared to the conventional one. Thus, the total motility was 34 per cent for the 
conventional sperm and 25 per cent for the sexed one. Smaller difference was 
recorded in the progressive motility, 22% and 19.3%. But taking account the small 
number of cells from the sexed straws we can notice that only 0.8 million sperm 
cells were progressive compared with conventional one, were we noticed 6.7 
million sperm cells with progressive motility. The sperm cells are subjected to 
considerable physical stress pressures of 30-60 PSI, equivalent for 2-4 
atmospheres and high velocity) seems to have harmful effects on the sperm cells. 
Most of the researchers record an inferior quality for the sexed semen (2, 3, 4) 

Within the experimental group of animals the conception rate was 31.81% 
(7 out of 22), while the witness was 75% (18 out of 24). Weigel et al. quoted by (4) 
get a conception rate of 55-60% when using conventional semen and of 35-40% 
when using the sexed semen. Seidel and others have better results when 
performing the insemination within 24 hours since the estrus starts (conception rate 
of 45-49%). 

During this study, we get a conception rate of 42.41% of the conception 
rate recorded following the A.I. with conventional semen. The research proves the 
fertility following the artificial insemination with sexed semen is about 75% of the 
normal rate with conventional semen; this result is due to the small number of 
spermatozoa in the straw (3). DeJarnette et al. (2) record on heifers, a conception 
rate of 70-80% using the sexed semen of the rate after using the conventional 
semen. Seidel et al. (7) get a conception rate of 70-90% in the same condition.  

It should be mentioned again the fact that the conventional semen was 
packed in 0.5 straws and the sexed semen in 0.25 ml straws. This situation makes 
the semen more sensitive to the thermal stress during the manipulation in A.I. time. 
Taking into account the development of this experiment during the cold season 
(January – March), we can conclude that the small conception rate may be due to 
the thermal stress the spermatozoa were subjected to while being handled in a cold 
environment. The Semexx company researchers recommend providing a warm 
environment when defrosting the sperm, heating the objects in contact with the 
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straw (towels, A.I. device), as well as avoiding the straw getting cold after 
defrosting. 

 

 

Fig. 1 Conception rate on heifers artificially inseminated with sexed and 
conventional semen  

 

Some studies revealed a 90% conception rate of the control when using 
the frozen sexed semen, the cell sperms being 7 to 20 times more per insemination 
dose (5). 

In our opinion, another cause for a low pregnancy rate might be the 
artificial insemination moment. During the study, we used the AM/PM rule. 
According to the studies on the sexed semen, the fertilization capacity of the 
spermatozoa is reduced due to the time period decrease when they preserve the 
fecundant capacity (1). Seidel et al. (7) recommend the artificial insemination is 
performed within 24 hours since the estrus start. When going this, the conception 
rate may be improved by assuring a higher number of fecundant sperm cells when 
ovulation is in peak.  

Once in the female genitals, the bull spermatozoa are capacitated and 
following this process they get the fecundant abilities. At the cattle, this 
phenomenon last between 4 to 8 hours, the sperm cells being enabled with 
fecundant capacity can be graphically represented by a Gauss curve. It a fact the Y 
chromosome cell sperm become fecundant following capacitation process faster 
than the X chromosome ones, making a time period favorable for the fertilization 
process. If the semen is to soon or too late placed into the uterine body, the 
fecundant sperm cells may in a number insufficient to perform the fertilization(6). 

Following the A.I. with sexed semen, 7 conception products were obtained, 
out of witch 5 were females (71.42%) and 2 males (28.58%). After the insemination 
with conventional semen, 18 calves were born, 10 males (55.55%) and 8 females 
(44.45%). The small number of females, compared to the recordings in the 
literature, is due to the small number of calves born during the study.  
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Table 2 
Male and female calves obtained following a.i. with sexed and conventional 

semen 
Type of sperm Sexed sperm Normal sperm 
No. of calves 7 18 
Female/male 
(%) 

5♀ 
(71.42%) 

2♂ 
(28.58%) 

8♀ 
(44.45%) 

10♂ 
(55.55%) 

 
In most of the studies the female calves (using the sexed semen) 

represented 85-90% (1,2,3,7). Andersson et al. (1), using the sexed semen, report 
82 % of females and 49% when using conventional semen. Seidel and others (7) 
record 82-95% female calves, following more studies. This is due to the high 
number of X chromosome sperm cells, of about 91±0.15% (with a rate of 88%-93 
(Welch and Jonson quoted by 2). 

 
Conclusions 

 
The quality of the conventional semen, reflected by the sperm cells 

number, the progressive and total motility, was superior to the sexed semen.  
The conception rate in heifers was obviously lower when using the sexed 

semen compared to the conventional sperm.  
Number of females born when using the sexed semen was much higher 

compared to the conventional semen.  
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