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Summary: The aim of the study was to examine the relationship between the time since estrus detection, the quality of estrous mucus of cows (quantity, density, purity) and the degree of crystallization on the one
hand, and the success of artificial insemination, expressed through the percentage of pregnant cows, on the other. Samples of estrous mucus (n = 51, originating from 14 heifers, one first-calving cows and 36 cows of
higher parity) were taken by a trained inseminator, during artificial insemination, by transferring drops of mucus from insemination catether to the microscopic slide, on which a smear was then made. Estrous mucus
smears were air dried and observed under a microscope to establish a crystallization model. The degree of crystallization was assessed according to the classification given by Bishnoi et al. (1982) and Tsiligianni et al.
(2000). The collected data were grouped in relation to the time since estrus detection, mucus quality and degree of crystallization from one, and the percentage of pregnant cows on the other side. The results of this
research indicate that during the period from the detection of estrus to insemination, there are changes in the quality of estrous mucus, as well as in the degree of its crystallization, which can significantly affect the
results of artificial insemination. Note: The results of this research are part of the scientific research project "Examination of the relationship between the characteristics of estrous mucus and the results of artificial
insemination of cows" funded by the Ministry of Scientific and Technological Development, Higher Education and Information Society of Republika Srpska.

Milk production per cow in most countries has increased significantly in the last 40 years. That production has almost doubled its level due to improved genetics, nutrition and manipulation.
However, this high productivity occurred together with the global decline in the reproductive efficiency of dairy cattle, especially in the world dominant breed for milk production - Holstein. For
these reasons, there is a need to use all auxiliary methods that would contribute to improving the percentage of pregnant and, as the result of that, calved cows.
The aim of the study was to examine the relationship between the time of estrus detection, the quality of estrous mucus of cows (quantity, density, purity) and the degree of crystallization on the
one hand, and the success of artificial insemination, expressed through the percentage of pregnant cows, on the other.

Success of insemination, ie pregnancy, was associated with thick and clear mucus (similar to egg white), with an arborization score of 2.42 in pregnant and 1.90 in non-pregnant cows, the presence
of atypical fern leaves along with rosette and needle formations or thorns on rails due to low progesterone levels accompanied by high estrogen concentrations. The results of this study indicate
that there are changes in the quality of estrous mucus during the period from the estrus detection to insemination, as well as in the degree of its crystallization, which can significantly affect the
results of artificial insemination.
Further research should be focused on identifying the physiological significance of different crystalisation patterns of cervical mucus in estrus, as well as identifying biochemical mechanisms that
trigger changes in electrolyte metabolism in mucus hydration and cervical mucus appearance, which could explain all observed differences in crystallization patterns. It is also important to explain
the mechanism of influence of changes in sex steroid hormone concentrations on cervical mucus crystallization under physiological and pathophysiological conditions, ie how their levels affect the
observed types of crystallization among healthy cows and those suffering from reproductive disorders, which requires further research.
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Table 1. Success of artificial insemination in different groups of cows 

Figures 1-5 Different forms of estral mucus crystalisation, obtained on insemination 

All cows included in study were Simmental crossbreeds, kept in a free stall system, in standard farm conditions and fed with meals adjusted to the production category and the amount of daily milk
production. All cows were inseminated in spontaneous estrus, with high-fertility insemination doses. Samples of estrous mucus (n = 51, originating from 14 heifers, one primiparous and 36
multiparous cows) were taken by a trained inseminator, during artificial insemination, by transferring drops of mucus from inseminate catether to the subject plate, on which a smear was then
made. Estral mucus smears were air-dried and observed under a microscope at 10x, 20x, and 40x magnifications to establish a crystallization model. The model and degree of crystallization were
evaluated in relation to the classifications given by Abusineina (1962), Bishnoi et al. (1982), and Tsiligianni et al. (2000). Pregnancy was determined by transrectal ultrasound examination 60 days
after insemination. The collected data were grouped according to the time from estrus detection to insemination, mucus quality and degree of crystallization, and the percentage of pregnant cows.
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2020-2021. Heifers
Primiparous 

cows

Multiparous 

cows

First

insemination

Second and 

succesive 

inseminations
Number of 

animals (n)
14 1 36 13 38

% 27,45 1,96 70,59 25,49 74,51

Pregnant (%) 42,85 100 52,78 69,23 44,74

2020-2021.

Small 

amount of 

mucus

High 

amount of 

mucus

Clear

mucus

Dimmed 

mucus
Thick mucus Thin mucus

Watery

mucus

Number of 

animals (n)
37 14 50 1 29 21 1

% 72,55 27,45 98,04 1,96 56,86 41,18 1,96

Pregnant (%) 34,84 64,28 50,00 100,0 72,41 47,62 100,00

Table 2. Success of artificial insemination in cows with different estral mucus caracteristics

Figure 6. Lack of mucus crystalisationGraph. 1. Time of mucus sampling and AI 
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