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Introduction. Sperm quality is influenced by numerous biotic and abiotic factors. Sperm is a multicomponent biological fluid. The influence of factors on sperms is heterogeneous and can be

both indirect and direct to individual systems of the body, including the reproductive system. One of the abiotic factors affecting the body are environmental parameters, including geomagnetic

activity. There is no consensus in the scientific literature on the impact of geomagnetic storms on biological objects. Analysis of existing data suggests that the effect of geomagnetic activity on

biological objects depends on many factors, like as the characteristics of these objects.

Materials and methods. The object of the study were bulls-producers (n=17) Holstein, Simmental, Schwyz, Jersey, Kostroma, Yaroslavl, Montbeliard breed. The material of
the study was a freshly obtained sperm of bulls-producers.
Monitoring of geomagnetic activity (K-index) was carried out according to the Pushkov Institute of Terrestrial Magnetism, Ionosphere and Radio Wave Propagation Russian
Academy of Sciences.
Sperm collection. Sperm collection was into a shortened artificial vagina with a disposable sterile polyethylene sperm receiver. Two ejaculates were taken from each stud
bull with an interval of 10-15 minutes. Depending on the concentration, the ejaculate was diluted with Optixcell.
• Staining. "Diff-Quick" Diahim (Russia) kit for quick staining of biological products was used for sperm smears.
•Microscopy. Fixed samples were visualized using a Nikon Eclipse Ni-U microscope and a Nikon DS-Qi2 camera. Sperm morphology was evaluated using the Argus-CASA 
software (Russia).
•Statistical analysis. SPSS v.15.0 software was used to analyze the results of the study. ANOVA was performed. The significance of differences between the groups was 
confirmed by the Tukey’s test at P = 0.05.

RESULTS. In the period of our study from January to September 2018, several geomagnetic storms were observed (the maximum value K=5). Sperm 
collection from bulls was performed on days with different levels of geomagnetic activity. On days with geomagnetic storms the proportion of ejaculates 
with sperm pathology was 10.32±1.28%; in the absence of disturbance, this proportion was 5.03±0.66% (P<0.05) (Table.1) . The most frequent pathology 
was seen in the flagella of spermatozoa, the difference between the average values of samples obtained on days with geomagnetic activity and the quiet 
period was 4.65% (P<0.05) (Fig.1)..

Fig. 1: Distribution of the occurrence frequency of sperm 
flagella pathology depending on geomagnetic activity.
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Tab. Sperm count with abnormal morphology depending on geomagnetic activity

Statistics Std.error

К≤1

Mean 5.03 0.66

95% Confidence        Lower Bound
Interval for Mean     Upper Bound

4.83
5.23

5%  Trimmed Mean 4.98

Median 5.00

Minimum 2.00

Maximum 9.00

К≥5

Mean 10.03 1.28

95% Confidence        Lower Bound
Interval for Mean     Upper Bound

9.62
10.44

5%  Trimmed Mean 9.91

Median 10.00

Minimum 5.00

Maximum 18.00

Conclusion. Our study shows that during the period of geomagnetic activity (K-index≥5) in the 
ejaculate of some bulls, the number of spermatozoa with pathology increases.
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Fig. 3. Abnormal sperm

Fig. 2 Аnalysis of sperm morphology
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