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parameters of sperm is established. Sperm movement rates and their relative
values are largely conditioned upon the percentage of progressive sperm in
the ejaculate (r=+0.231-0.761). VAP, VSL, and VCL indicators are interrelated
(r=+0.550-0.887). The study investigated the average fertilising ability of the
sperm of servicing bulls based on the results of insemination of 8,594 cows
and 992 heifers in four farms of Zhytomyr and Kyiv oblasts, the variation
was within 40.7-61.4%. It was proved that bulls with higher and average
fertilising capacity are described by a higher percentage of progressive
sperm in ejaculates, and VAP, VSL, and VCL indicators of sperm movement
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correlation analysis (r=+0.538-0.675). Kinetic parameters identified using the
CASA system allow predicting the fertilising capacity of sperm and identify
servicing bulls with reduced reproductive function
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INTRODUCTION

The dairy industry is an important link in the food mar-
ket of Ukraine, which accounts for about 11% of the
total sales of the food industry. Due to their beneficial
properties, milk and dairy products are in high demand
among consumers. Approximately 18% of the total food
costs of the Ukrainian population belong to dairy prod-
ucts (Korman et al., 2022). Currently, there is a rapid de-
cline in milk production, one of the reasons for which
is a substantial decrease in the number of cattle. The
solution to this problem is partly possible due to the
proper organisation of herd reproduction.

Pedigree bulls with high genetic potential play a
vital role in the successful breeding of highly produc-
tive cows, since thousands of offspring can be obtained
from a single male by artificial insemination in a short
period of time (Kyzebnyy & Boiko, 2018).

Assessment of the reproductive capacity of pro-
ducers is based on the analysis of sperm quality. One of
the indicators that is considered most associated with
the fertilisation capacity of sperm is motility (Gillan
et al., 2008; Hering et al., 2014; David et al., 2015). It is
the ability of male cells to actively move that allows
them to overcome the anatomical and physiological
barriers of the female genital organs and fertilise the
egg (Suarez & Pacey, 2006). Assessment of sperm mo-
tility by the conventional microscopic method is quite
subjective (Singh et al., 2021), and therefore it does not
always correlate with fertilising capacity (Farrell et al.,
1998). In the 1980s, Computer Assisted Semen Analysis
(CASA) was created, which, unlike conventional analysis
methods, provides objective, accurate, and fast results
of the quality of ejaculates (Yaniz et al., 2018). The ba-
sic elements of this system include a phase contrast
microscope, a video camera, and a computer with soft-
ware. Apart from the concentration and quantification
of motile and progressive sperm, CASA technology deter-
mines a wide range of kinetic parameters for each cell:
velocity average path (VAP), velocity straight line (VSL)
and curvilinear velocity (VCL), um/s; straightness (STR),
linearity (LIN) and wobble (WOB), %; amplitude of later-
al head displacement (ALH), pm; beat cross frequency
(BCF),Hz (Tanga et al., 2021). Furthermore, this technol-
ogy allows identifying subpopulations of sperm in each
field - stationary, slow, medium, and fast (Ibanescu et al.,
2020).

Numerous scientific studies indicate a relationship
between various sperm counts determined by CASA
and its fertilising capacity in males (Ahmed et al., 2016;
Suliman et al., 2020; Barquero et al., 2021; Gliozzi et
al., 2017) found that Holstein bulls with high repro-
ductive potential significantly outnumbered animals
with low sperm motility, STR and LIN indicators, and
the percentage of active cells. Zahan et al. (2018) found
a significant correlation between sperm fertilising ca-
pacity and sperm motility (r=0.878), VSL (r=0.648), and
VAP (r=0.684) motility in Simmental bulls. Bernecic
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et al. (2021), having investigated a wide range of func-
tional, morphological, and intracellular parameters of
cryopreserved sperm, concluded that only the viability
and integrity of the acrosome can serve as indicators of
bull fecundity.

The purpose of this study is to figure out the ki-
netic parameters of native sperm of servicing bulls and
investigate the relationship of these parameters with
the fertilising capacity of sperm to predict it. To fulfil
the purpose of the study, the following tasks were set:
to find and investigate the kinetic parameters of sperm
using the IVOS semen analyser; to figure out the fertil-
ising capacity of sperm of experimental bulls; to inves-
tigate the relationship between the kinetic parameters
of sperm and its fertilising capacity.

MATERIALS AND METHODS

The experiment was conducted in the conditions of
“Ukrainian genetic company”LLC.The study used 11 ser-
vicing bulls of the black and red-spotted Holstein breed,
aged from 4 to 8 years.Bulls of foreign origin,imported to
pedigree enterprise from Germany and the Netherlands.

Ejaculates from servicing bulls were obtained ac-
cording to the schedule twice a week by a double mount
with an interval of 5-10 minutes, using a dummy bull.
Sperm was taken into a shortened artificial vagina using a
disposable sperm receiver, which was sealed and passed
through a sterile airlock to a production laboratory.

At the initial stage, the obtained ejaculates were
evaluated visually, after which the following indicators
were identified using the IVOS computer analysis system
(Hamilton Thorne Research, USA): percentage of motile
and progressive sperm in the ejaculate, velocity aver-
age path (VAP, um/s), straight-line velocity (VSL, um/s),
curvilinear velocity (VCL, pm/s), straightness (STR, %),
linearity (LIN, %), wobble (WOB, %). The quality of native
sperm was evaluated according to DSTU 3535-97.

Dilution of sperm suitable for cryopreservation
took place at a temperature of +35°C with AndroMed
medium (Germany). One spermodose contained at least
20 million active sperm cells.

Rarefied sperm was packed into 0.25 ml straws
using 1S4 automatic equipment (IMVTechnologies, France).
After packaging and labelling, the spermodoses were
kept in a refrigerated display case (IMV Technologies,
France) for 3-4 hours to undergo the balancing pro-
cess. The straws cooled to 4°C were cryopreserved in
a MiniDigitcool programmable freezer (IMV Technolo-
gies, France) in three stages: | - the rate of lowering the
temperature was 5°C/min., cooling from +4 to -10°C;
[l - speed of 40°C/min., freezing from -10 to -100°C;
[1l - speed of 20°C/min., freezing from -100 to -140°C.
Cryopreserved sperm products were stored in HB-200
bio-storage facilities in liquid nitrogen at-196°C.

Cryopreserved straws were thawed in a water
bath at +35°C for 30 s. The motility of thawed sperm




was determined on an IVOS analyser. Sperm survival
was studied by incubating samples at +38+0.5°C for
5 hours. Sperm products that had an initial motility
of less than 4 points and a survival rate of less than
5 hours were subject to culling.

To determine the fertilising capacity of sperm,
8594 were used cows and 992 heifers of Ukrainian
black-and red-piebald dairy breeds, which were insemi-
nated with sperm products of experimental bulls in the
farms of Zhytomyr (PAF “Yerchiki”, SE EF “Nova Peremoha’,
ALLC“Ptahoplezavod “Korobovskyi”) and Kyiv (AF “Kyivska”)
oblasts. Females were artificial inseminated according
to the recto-cervical method, twice at one sexual excite-
ment with an interval of 10-12 hours. Fecundation was
determined on the 90 day after insemination using an
ultrasound machine.

The indicator of the average fertilising capacity
of sperm was determined according to the formula
(Maiboroda et al., 2019):
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kK;; + T;;
YN

AFC; = x 100,

XN
where AFC, is the average fertilising capacity of j-th
bull’s sperm, %; k is the correction factor for cows for
the level of fertilisation of heifers; K, is the number of
cows fertilised from the first sperm insemination by the
j-th bull in the i-th herd; T, is the number of heifers
fertilised from the first sperm insemination by the j-th
bullin the i-th herd; N, is the total number of cows and
heifers fertilised from the first sperm insemination by
the j-th bull in the i-th herd.

The obtained data were processed according to the
methods of mathematical statistics on a personal com-
puter using the programs “STATISTICA 10.0”and MS Excel.

RESULTS AND DISCUSSION

Experimental servicing bulls of the Holstein breed differ
substantially in all the indicators considered (Table 1).

(1)

Table 1. Kinetic parameters of sperm of servicing bulls

EE R £
g £ o'z B g s L >
Z = = g
a
Argonaut DE 538441348 61 89.7%0.55 67.3+1.00 157.2%#1.20 1271181 271.0¢1.85 79.7%0.47 47.7%045 58.0%0.30
Asall DE 579542573/42573 24  82.0%156 553%2.39 133.0%3.16 104.9%2.04 223.7%5.75 778110 48.6%115 59.620.67
Bugatti DE
S33447398/41328 57 83.5%¢0.59 6632090 163.7%0.94 138.241.06 265.8%1.87 82.58040 5194045 61.7%0.24
Glamour NL 713313332 35 78.90.77 59.9%104 152.5%81.20 126.4%108 267.5¢3.33 817%0.45 484058 572046
Chancellor DE
J63308980/5280 21 833+110 50.0%225 132.641.92 99.2%204 228.6:400 739098 4512104 58.1%0.70
Carmello DE 18 813191 50.8%8274 132.6¢2.47 10408261 22704340 763*110 46.61.06 58.4%0.80
349214122/14122
Lasky NL
J620415004179 43 BABH0TS 6LSEL14 1556146 12565184 27234215 79.04062 4712065 57.2:050
Lafard DE 121030279 22 84.4%0.90 66.7*1.57 147.0%2.69 127.2%2.42 23154605 85.0%0.59 56.080.72 63.8+0.68
Levitz DE 356447182 30  89.8%0.60 74.5%145 158.6£2.00 137.9%2.16 253.623.84 84.5¢128 5612127 62.7%0.57
Masiro DE 255.5
Ssa071eeamiess 47 8328063 6866092 14976125 12924135 L0T0  850050 5174065 5884046
Fawn DE 356552537 71  89.4%0.55 73.6:091 155.8+172 134.0£1.58 247.3¢303 84.9%0.34 547052 63.1%0.37
Max-min 10,9° 24.5¢ 31.1c 39.0¢ 48.6¢ 11.1¢ 11.0° 6.6¢
v, % 70 16.1 9.2 123 10.0 6.2 109 6.2

Note: The results are statistically significant at a - P<0.05, b - P<0.01, ¢ - P<0.001

Source: compiled by the authors

The variability of kinetic parameters was within
6.2-16.1%. Traditionally, when evaluating sperm at ped-
igree enterprises, the main and only kinetic indicator
that determines the suitability of the ejaculate for use
is sperm motility. In the samples under study, it varies
from 78.9 (Glamour) to 89.8% (Levitz), i.e., the max-min
difference is 10.9%. More variable is the percentage of

progressive sperm in the ejaculates of bulls, its vari-
ation is 50.0% (Chancellor) - 74.5% (Levitz), max-min
24.5%.Therewith, there were cases when the difference
between the number of motile and progressive sperm
was 20-30%, and a bull with a motility of 81-83% had
only 50% of progressive sperm (Chancellor, Carmello),
or vice versa with a motility of 78.9% - almost 60%
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of progressive sperm (Glamour). The largest percentage
of progressive sperm in ejaculates (66.3-74.5%) was
recorded in the bulls Agronaut, Bugatti, Lafard, Levitz,
Masiro, Fawn.

Significant differences in servicing bulls were also
found in the velocity of sperm. The minimum VAP value
is 132.6 ym/s (Chancellor), the maximum is 163.7 ym/s
(Bugatti); the minimum VSL value is 99.2 ym/s (Chan-
cellor), the maximum is 138.2 ym/s (Bugatti); the min-
imum VCL value is 223.7 ym/s (Asall), the maximum
is 272.3 ym/s (Lasky). The highest sperm movement
rates (VAP over 155 um/s) were found in bulls Argonaut,

Bugatti, Lasky, Levitz, Fawn. Three calculated indicators
that characterise the velocity ratio were also found. The
minimum STR value is 73.9% (Chancellor), the maximum
is 85.0% (Masiro); the minimum LIN value is 45.1% (Chan-
cellor), the maximum is 56.1% (Levitz), the minimum WOB
value is 57.2% (Glamour), the maximum is 63.8% (Lafard).

The difference between the extreme values accord-
ing to VAP is 31.1 um/s,VSL - 39.0 um/s, VCL — 48.6 um/s,
STR -11.1%,LIN - 11.0%,WOB - 6.6%. In all cases without
exception, the difference is highly probable (P<0.001).

Correlation analysis revealed the interdependence
of sperm parameters of servicing bulls (Table 2).

Table 2. Relationship between kinetic parameters of servicing bull sperm (n=429)

Correlation coefficient =4 g o i 3 3 4 Q
& s P s < - =
Motile sperm, % +0.396°¢ +0.275¢ +0.225¢ +0.105° +0.020 +0.133° +0.247¢
Progressive sperm, % +0.555¢ +0.743¢ +0.231¢ +0.761°¢ +0.641¢ +0.458¢
VAP, um/s +0.887¢ +0.807¢ +0.320¢ +0.242¢ +0.180¢
VSL, um/s +0.550¢ +0.649¢ +0.556¢ +0.435¢
VCL, um/s -0.054 -0.281¢ -0.431°
STR, % +0.706¢ +0.575¢
LIN, % +0.844¢

Note: The results are statistically significant at a — P<0.05, b - P<0.01, ¢ - P<0.001

Source: compiled by the authors

A positive relationship of average strength is ob-
served between the percentage of motile and progressive
sperm (+0.396, P<0.001). Sperm motility rates positively
and reliably correlate with the percentage of motile and
progressive sperm in the ejaculate, but the dependence
on the percentage of progressive sperm is much higher -
VAP+0.555 vs +0.275, VSL +0.743 vs +0.225, VCL +0.231
vs + 0.105. It is clear that all velocities are interrelated,
which is confirmed by high and probable correlation co-
efficients between them - from +0.550 to +0.887.

As for the relative velocity indicators that describe
the STR, LIN, and WOB degrees, they are most condi-
tioned upon the percentage of progressive sperm in the
ejaculate (+0.458-0.761) and VLS (+0.435-0.649), and
negatively correlate with VCL (-0,431-0,054).

Fertilising capacity is the main criterion for
sperm quality. To evaluate it, the results of insemination
of 9,586 cows and heifers of mating age with the sperm
of experimental bulls in 4 farms of Zhytomyr and Kyiv
oblasts were analysed (Table 3).

Table 3. Fecundity rate of livestock with sperm of experimental servicing bulls

. Number of inseminations Fertilising | Average fertilising
N:;kn?:.ln N ?nd Zull Farm capacity capacity of sperm,
Identification No. Cows Heifers Total | capacity, %" %+
Argonaut DE 538441348 “AF “Kyivska” LLC 921 - 921 614 61.4+1.60
PAF “Yerchyky” 40 40 70.0
Asall DE 579542573/42573 |“Ptahoplemzavod “Korobivskyi” 49.2+4.33
ALLC 61 32 93 40.2
“AF “Kyivska” LLC 487 - 487 44.0
Bugatti DE 538441328/41328 “Ptahoplz\; ZaYVeJ;*]VK';‘iobivskyi" 1604 102 1706 22.7 51.2¢1.05
ALLC 65 28 93 60.2
Glamour NL 713313332 | " ranoplemzavad Korobivskyl™ 19 142 54.2 54.2:4.18
Chancellor DE “ » +
768305280/5280 PAF “Yerchyky 172 20 192 419 41.9+3.56
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Table 3, Continued

c llc DE PAF “Yerchyky” 263 29 292 61.8
armello P .
349214122/14122 “AF“ Kyivska” LLC 1190 10 1200 49.7 49.7+1.14
SE “EF "Nova Peremoha” 330 88 418 41.3
Lasky NL 762041879/41879 PAF “Yerchyky” 230 7 237 52.2 52.2+3.24
Lafard DE 121030279 PAF “Yerchyky” 95 10 105 40.7 40.7+4.79
PAF “Yerchyky” 301 64 365 444
Levitz DE 356447182 “AF “Kyivska” LLC 383 361 744 67.1 60.0+1.41
SE “EF “Nova Peremoha” 60 42 102 64.4
. PAF “Yerchyky” 175 - 175 54.2 .
Masiro DE 354071654/71654 “AF "Kyivska” LLC 1546 4 1588 544 54.4%1.19
PAF “Yerchyky” 299 46 345 51.7
Fawn DE 356552537 |~ ’?F KV'Vsij""Cb, o = - 24 226 53.9+1.90
ahop emZ?AVLOLC orobivskyi 195 52 247 575

Note: Corrective factor for cows for the fecundity level of heifers is 1.3

Source: compiled by the authors

For some servicing bulls, the fertilisation rate
of livestock did not significantly differ between farms
(Masiro, Fawn), for others it varied quite widely (Asall,
Bugatti, Carmello, Levitz). This is because apart from
the quality of sperm products of the servicing bull, the
results of livestock fertilisation are affected by factors
such as the state of reproductive health of the herd,
the method of insemination, the level of training of
artificial insemination technician, the organisation
of feeding and conditions of keeping animals on the
farm, etc. (Kebede, 2018).

Sperm fertilisation rate of 60% or more is found
in bulls Argonaut and Levitz; 50% or more - Bugatti,

Glamour, Lasky, Masiro, Fawn; 40-50% - Asall, Chan-
cellor, Carmello, Lafard. In general, there is a ten-
dency that bulls with higher and average fertilising
capacity are described by a higher percentage of pro-
gressive sperm (66.3-74.5%), VAP (149.7-163.7 pm/s),
VLS (125.6-138.2 um/s) and VCL (247.3-272.3 pym/s)
indicators of sperm motility compared to bulls with
low fertilising capacity, in which these parameters
were 50.0-66.7%; 132.6-147.0; 99.2-127.2, and 223.7-
231.5 ym/s, respectively.

The results of correlation analysis confirm the
relationship between the parameters of native sperm
and its fertilising capacity (Table 4)

Table 4. Relationship between kinetic parameters of servicing bull sperm and fertilising capacity

Indicator. units of measurement Correlation coefficient(rfm) td
Motile sperm, % +0.491+0.229 2.15
Progressive sperm, % +0.550+0.210 2.61°
VAP, um/s +0.604+0.192 3.152
VSL, um/s +0.538+0.214 2.51°
VCL, um/s +0.675%0.164 4.11°
STR, % +0.317%0.271 1.17
LIN, % +0.116%0.297 0.39
WOB, % -0.136%0.296 0.46

Note: The results are statistically significant at a - P<0.05, b - P<0.01, ¢ - P<0.001

Source: compiled by the authors

Sperm kinetic parameters, in addition to the degree
of deviation of sperm movement, are positively correlated
with fertilising capacity. The relationship between the
conventional sperm motility index in bull ejaculates and
fertilising capacity is positive of medium strength, but
improbable (+0.491). Probable correlation coefficients were
obtained with the percentage of progressive sperm (+0.550)
and their movement rates (+0.538-0.675).

Modern comprehensive assessment of sperm mo-
tility of producers includes determination of total motility
(percentage of sperm showing any movement), progressive

motility (percentage of sperm with rectilinear translational
movement) and kinetic parameters (Berg et al., 2018).
Analysis of sperm movement patterns, their velocity, and
head movement trajectory helps to better understand the
functional capacity of sperm and select the highest quality
bull ejaculates for further cryopreservation (Perumal et
al., 2014). The possibility of selecting the highest quality
ejaculates is clearly confirmed by the authors’ research, as
they prove their high variability in the investigated kinetic
parameters in different bulls. Variability can be caused by
both the bull genotype and a wide range of other factors,

Scientific Horizons, 2022, Vol. 25, No. 8

71



72

Interrelation of Kinetic Parameters of Sperm of Servicing Bulls of the Holstein Breed...

such as age, season, mode of use of the servicing bull,
the interval between ejaculations, etc. (Gopinathan et al.,
2018; Islam et al., 2018; Murphy et al., 2018).

Studies have found a correlation between differ-
ent kinetic parameters of sperm. The strongest positive
relationship is observed between VSP and VSL (r=+0.887),
VAP and VCL (+0.807), and LIN and WOB (+0.844). Similar
results were obtained in the study of native (Khan et al.,
2017) and cryopreserved sperm of gayals (Perumal et al.,
2014) and Simmental bulls (InanC et al., 2018). All pa-
rameters of sperm movement correlate with the per-
centage of progressive sperm, which indicates the possi-
bility of sperm with straight-line movement to pass the
distance in a short period of time (InanC et al., 2018).

Numerous scientific studies indicate a relation-
ship between sperm motility indicators and sperm fer-
tilising capacity. Singh et al. (2016) found that buffaloes
with high fecundity have a considerably higher percentage
of motile sperm, curvilinear (VCL), and average (VAP)
rates compared to buffaloes with medium and low fe-
cundity. Guilherme et al. (2020), having investigated the
fertilising capacity of bull sperm of the local Brazilian
breed Girolando, concluded that VCL, VSL, and VAP are
the main indicators by which it is possible to predict ovum
fertilisation in vitro.

According to the results of studies, the fertilising
capacity of Holstein bull sperm depends on the percent-
age of sperm with progressive movement (r=+0.550),
VCL,VAP,and VSL values (+0.538-0.675).A strong positive
association of fertilisation results with the percentage of
progressive sperm in bulls was also recorded by foreign
researchers (Kathiravan et al., 2008; Li et al., 2016). The
results obtained in this study are in good agreement
with Nagy et al. (2015), who established a high-proba-
bility correlation between sperm motility velocities (VAP,
VSL, and VCL) of Holstein bulls based on the results of
insemination of 9,000 cows.

Therewith, Nagy et al. (2015), Page & Rosenkrans
(2019) consider VAP to be the most informative indica-
tor of native sperm quality and the main factor affecting
fertilising capacity. According to the results of studies,
among all indicators, VCL correlates most with the fer-
tilising capacity of sperm. Fertilisation of the ovum is
impossible without hyperactivation of sperm. It is hyper-
active sperm that is described by energetic curvilinear
movement due to an increase in the amplitude of tail
beating (Harayama, 2018). This movement allows them

to overcome the viscous environment of the reproduc-
tive organs of the female and penetrate the Zona Pellu-
cida of the ovum (Perez-Cerezales et al., 2015).Accord-
ing to Mortimer et al. (1998), spermatozoa are classified
as hyperactive if they show high curvilinear velocity
(2150 pm/s), amplitude of lateral head displacement
(=27 pym), and low linearity (<50%), while the criteria
of De Lamirande & Gagnon (1993) are, respectively,
280 ym/s; 6.5 pum; <65%.

Studies have not found a reliable correlation be-
tween the relative velocity parameters (STR, LIN, WOB)
and the fertilising capacity of sperm, which is consistent
with data from InanC et al. (2018).

CONCLUSIONS

The results of the evaluation of Holstein bulls of the
“Ukrainian genetic company” LLC according to the ki-
netic parameters of native sperm indicate their dif-
ference in the quality of ejaculates. Variation limits of
the percentage of motile sperm 78.9-89.8%, progres-
sive — 50.0-74.5%, VAP - 132.6-163.7 um/s,VSL - 99.2-
138.2 um/s,VCL - 223.7-272.3 um/s,degree STR - 73.9-
85.0%, LIN - 45.1-56.1%,WOB - 57.2-63.8%. In all cases
without exception, the difference between the extreme
values is highly probable (P<0.001).

Sperm motility parameters and their relative
indicators depend to a greater extent on the percent-
age of progressive sperm in the ejaculate (r=+0.231-
0.761) than motile ones (r=+0.020-0.275). VAP, VLS,
and VCL indicators are strongly correlated with each
other (r=+0.550-0.887).

According to the results of insemination of brood
stock in farms of the Zhytomyr and Kyiv oblasts, the av-
erage fertilising capacity of the sperm of experimental
servicing bulls ranges from 40.7% to 61.4%. The fertil-
ising capacity of frozen-thawed sperm largely depends
on the kinetic parameters of native sperm - a probable
correlation is observed with the percentage of progres-
sive sperm in the ejaculate (r=+0.550) and the velocities
of its movement (r=+0.538-0.675).

The results of this study prove the possibility and
feasibility of a comprehensive assessment of ejaculates
obtained from bulls by motility, including kinetic param-
eters. Indicators such as the percentage of progressive
sperm can be used to predict the fertilising capacity
of sperm, the velocity average path (VAP), straight-line
velocity (VSL) and curvilinear velocity (VCL).
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B3aeMO3B'A30K KiHETUYHMX NapaMeTpiB cnepMu 6yraiB-niigHUKIB
rosIlLUTUHCbKOI NopoaMm 3 ii 3annigHIBaNbHOIO 34aTHICTIO

Jopmuna MuxaiinisHa Nipay6Hat, Jap’a BanepiisHa 3axapuyk?,
Pycnan BanepiiioBuu bpatyuwka?, BaneHTnHa MukonaiBHa IBaHuLbKa?

MonicbKuii HaLioHaNbHMI YHIBEPCUTET
10008, 6-p Crapui, 7, M. Xutomup, YkpaiHa

2TOB «YKpaiHCbKa reHeTMYHa KoMmnaHisa»
12402, Byn. O. binawa, 1, c. Oniieka, XXutoMupcbka 0b6nactb, YkpaiHa

AHoTauifa. PyxnuBicTb cnepmu € BaXXIMBUM NMOKA3HUKOM, IKMIA XapaKTepU3YeE XUTTE3OATHICTb Ta CTPYKTYPHY LLMTICHICTb
cnepMiiB. Let napameTp TiCHO NOB'A3aHMIA i3 3anNNiAHIOBANILHOK 3[ATHICTIO YONOBIYMX CTAaTEBMX KNITUH, TOMY MOro
OLiHKa € HEBIJEMHOK YacTMHOW aHanisy cnepMu. MeTol JOCNiOAXEHb € BUBYEHHS MOX/IMBOCTI MPOrHO3YBaHHS
3anigHBaNbHOI 343aTHOCTI cnepMu ByraiB-naigHMUKIB 3a KIHETUYHMMU NOKA3HMKAMK. B xoai ocnigkeHb BUKOPUCTAHO
NabopaTopHi, 300TEXHIYHI Ta CTAaTUCTUYHI MeToAM. BUABNEHO 3HAYHY MIHAMBICTb KIHETUYHMX NapaMeTpiB cnepmu
byraiB-nnigHuKiB - Bif 6,2 fo 16,1%. Bapiauis BigcoTka pyxameux cnepMiiB y eskynati cknana 78,9-89,8; Bigcotka
nporpecuBHunx cnepmMiiB - 50,0-74,5; cepenHboi weuakocti pyxy cnepmiis (VAP) - 132,6-163,7 MKM/C, NpOrpecuBHoi
(VSL) - 99,2-138,2 mkm/c, TpekoBoi (VCL) - 223,7-272,3 MKM/C; CTyneHs npsmoniHiiHocTi pyxy cnepmiis (STR) -
73,9-85,0%, ctynensa niHinHocti (LIN) - 45,1-56,1%, ctyneHsa BigxuneHHa (WOB) - 57,2-63,8%. PizHuua Mmix
MiHIMaNbHUMU | MAaKCUMANIbHUMM 3HAYEHHAMM 3@ YCiMa LOCNiIKEHUMM NapaMeTpamu € BUucokoBiporigHoto (P<0,001).
BctaHoBNeHO KopensauinHUiA B3aEMO3B'30K MiXK PiI3HUMUK KIHETUYHWMYK NapameTpaMu cnepMiis. LUBnakocTti pyxy
CnepmMiiB Ta iX BiAHOCHI NOKAa3HMKM 3HAYHOK MipOK 0OYMOB/EHi BiLCOTKOM MPOrpecUBHUX CMepMIiiB y eaKynaTi
(r=+0,231-0,761). CepenHs, nporpecMBHa Ta TpeKOBa WBWAKOCTI B3aemonos9a3aHi (r=+0,550-0,887). LocnigxeHo
CepenHIo 3anifHI0BabHY 34aTHICTb cnepMu ByraiB-nnigHWKIB 3a pesynbrataMu ociMeHiHHa 8594 kopis Ta 992 Tenuub
y 4OTMpbOX rocnoaapcreax XXutommpcbkoi Ta KuiBcbkoi obnacteid, Bapiauis cknana Big 40,7 no 61,4 %. oseneHo, wo
byrai i3 BULLOK Ta CEpefHbO 3aMiLHIOBANIbHOK 34aTHICTIO XapaKTePU3YHTbCS BULLMM BiACOTKOM NPOrpecMBHUX
CrnepMiiB y eskynsTax, CepeaHboto, NPOrPeCHBHOL Ta TPEKOBOH) LUBUAKOCTSMM iX pyXy NOPIiBHAHO 3 ByrasiMu i3 HU3bKOK
3annigH0BaNbHOK 34aTHICTHO. LIt 3aKOHOMIpPHICTb NiATBEPAXKEHO KopensuinHmuM aHanizom (r=+0,538-0,675).KiHeTnyHi
napameTpu, BU3HayeHi 3a gonomoroto cuctemun CASA, oatoTb MOXIMBICTb MPOrHO3YBaTH 3aniAHIOBANIbHY 34aTHICTb
cnepMu Ta BUABNSTH ByraiB-naigHMKIB 3i 3HMXKEHOH PenpoAYKTUBHOK BYHKLIEW

Kniouogi cnoBa: 6yrait, cuctema CASA, pyxnusictb cnepmiis, VAP, VSL, VCL, 3annigHioBanbHa 34aTHICTb CepMu
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