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Abstract. Identifying the most optimal combinations of existing carp breeds enables achieving a
desirable balance between growth, development, reproductive performance, resistance to various
disease agents, and adaptability to cultivation conditions. Therefore, this study aimed to conduct
a fishery and biological evaluation of breeders belonging to the Galician and the newly developed
scaleless Lebedyn factory line inbred types of the Ukrainian frame carp breed. The research was
carried out at the state enterprise Experimental Farm “Nyvka”. For the evaluation of external
and productive characteristics, breeders of the Galician and scaleless Lebedyn factory line
inbred types of the Ukrainian frame carp breed were selected. Based on measurement indicators,
selection indices were calculated, including the condition factor, relative mass index, body
length-to-height ratio, girth index, head index, and body thickness index. For the reproductive
assessment of females, individual working fecundity and the average egg weight were measured.
An analysis was conducted on the characteristics of male sexual products, including ejaculate
volume, overall motility, the proportion of spermatozoa exhibiting linear progressive and circular
movements, and the percentage of non viable spermatozoa. The findings revealed that females of
the scaleless and Galician types demonstrated superior high-backed indices and relatively smaller
heads based on morphological traits. However, no significant differences were observed in critical
parameters such as body mass, body length-to-height ratio, and condition factor. Under factory
reproduction conditions, females of both inbred types exhibited positive responses to hormonal
stimulation. Fertility indicators for Galician-type females showed a working fecundity range of
476.0-576.0 thousand eggs, with an average relative fecundity of 89.55+2.25 thousand eggs/kg. In
scaleless females, working fecundity ranged from 372.0 to 543.6 thousand eggs, with an average
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relative fecundity of 74.83%2.89 thousand eggs/kg. The practical significance of these findings lies
in their application to further research on the cultivation and performance evaluation of hybrid
offspring produced through reciprocal crossbreeding, compared to the original forms

Keywords: Lebedyn factory line; carp external appearance; reproductive indicators; selective

breeding in fish farming

Introduction

In 2021, the Food and Agriculture Organization
of the United Nations (FAO, 2024b) adopted the
“Blue Transformation” program, a key priority
enshrined in the FAO Strategic Programme for
2022-2031. This program aims to maximise the
potential of aquatic resources to ensure food
security and to sustain these achievements for
the continued sustainable development of aq-
uaculture as a sector. According to FAO produc-
tion data on aquaculture, published in March
2024 reports, 731 statistical units, technically
identified as species of aquatic organisms cul-
tured in aquaculture, were reported, which is
more than the 652 units reported in 2022. The
list includes 564 species identified at the spe-
cies level and 7 interspecific hybrids; 99 groups
of species identified at the genus level and 61
groups identified at the family level or higher.
Given this biodiversity of aquatic organisms
cultured in aquaculture, carp accounted for ap-
proximately 51.6% (31,788 thousand tonnes) in
2022 (FAO, 2024a).

Carp has been a dominant aquaculture
species in Ukraine for centuries, with records
of its cultivation dating back to the 14th-16th
centuries (Hrytsynyak et al., 2021). Scientifi-
cally based selective breeding of local Ukrain-
ian carp populations began in earnest between
1927 and 1930, initiated by O. Kuzoma (Gryn-
zhevsky & Sherman, 2006; Martseniuk & Mart-
seniuk, 2021). Consequently, scientific research
into the selective breeding of Ukrainian carp
has been ongoing for nearly a century. These
studies aim to improve the productive traits
of carp through cross-breeding individuals
with not only desirable characteristics but also
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maximal genetic diversity, a strategy that
remains relevant today (Gjedrem & Baran-
ski, 2009; Janssen et al., 2017; Kurinenko et
al., 2024). The technological approaches to fish
farming (intensification level) and reproductive
strategies (natural or induced spawning) im-
pose specific requirements on the expression
of economically important traits in selected
breeding units, as highlighted by C. Boyd et
al. (2020). For instance, research on Nesvych
carp has yielded impressive results in terms of
growth and reproductive performance, which,
coupled with resistance to Aeromonas, could
be used as a breed characteristic, as noted by
H. Kurinenko et al. (2024).

The Galician inbred type of the Ukrainian
frame carp breed is characterised by key selec-
tive traits such as winter hardiness (87%) and
fecundity (1,181 thousand eggs at 6-8 years
of age). Conversely, the genetic basis of the
scaleless carp from the Lebedyn factory line
provides high productive qualities, including
rapid growth, vitality, high fecundity, early
maturation, winter hardiness, and resistance
to bacterial diseases. Moreover, the scaleless
carp type, according to the Ministry of Agrarian
Policy order No. 24/4, 2010, meets all Europe-
an standards for market appearance - a meaty
body, body length-to-height ratio, and scale-
less. Therefore, the parental broodstocks are
characterised by improved productive traits and
increased resistance of offspring to adverse en-
vironmental factors. Building on the previous
research of the research team at the Institute
of Fisheries of the National Academy of Agrar-
ian Sciences of Ukraine on the aforementioned
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selective stocks, the author of this study aims to
conduct a fishery and biological evaluation of
breeders of the Galician and new scaleless Leb-
edyn factory line inbred types of the Ukrainian
frame carp breed and to assess their combining
ability in terms of heterosis expression under
reciprocal crosses in the offspring. Simultane-
ously, the study aimed to develop practical ap-
plications of current data on the genetic char-
acteristics of structural units of Ukrainian carp
breeds in breeding and commercial fish farming.

Materials and Methods

The research was conducted at the state enter-
prise Experimental Farm “Nyvka”, located in
the Polissia region of Ukraine, between 2023
and 2024. For the assessment of external ap-
pearance and productive traits, breeders (8 fe-
males and 10 males) of the Galician (GFC) and
scaleless Lebedyn factory line (SLFL) inbred
types of the Ukrainian frame carp (Cyprinus
carpio) were selected. In spring, the winter-
ing ponds were drained, and the experimental
groups were inventoried. Galician frame carp
breeders were tagged with electronic intramus-
cular tags on the left side under the dorsal fin.

Following individual assessment, the
broodstock of the parental forms underwent
morphometric and reproductive evaluation.
Fisheries indicators were determined accord-
ing to the guidelines for conducting selective
breeding work with pond fish (Tomilenko et
al., 1995). The assessment of breeders for mor-
phometric traits was carried out during bon-
itation, and for reproductive traits during the
spawning season.

The following measurements were used as
external appearance indicators:

W, kg - body weight of the individual fish;

I, cm - body length from the tip of the snout
to the beginning of the caudal fin ray rosette;

C, cm — head length from the tip of the
snout to the end of the gill cover;

H, cm — maximum body height of the indi-
vidual fish;

O, cm - body girth at the highest point of
the body of the individual fish;

Br, cm — maximum body width.

Based on the measurements, the follow-
ing selection indices were calculated: condi-
tion factor (C,), relative weight index (W/I),
body length-to-height ratio (I/H), girth index
(I/0), head index (I/C), and body thickness in-
dex (I/Br). For the reproductive assessment of
females, individual fecundity and average egg
weight were measured (Martseniuk & Martse-
niuk, 2020). For a more comprehensive charac-
terisation of females, V. Nikandrov & N. Shin-
davina (1995) proposed using the reproductive
index, which serves as an integrated indicator
measured by the ratio of the total weight of the
selected eggs to the unit body weight of the fe-
male. Egg density was calculated using the for-
mula of V. Zhukinsky & I. Dyachuk (1964):

d==2, (1)

where d is the egg density, mg/mm?3; P is the egg
weight, mg; D - egg diameter, mm.

Egg size and weight were determined us-
ing a standard method in ichthyology: samples
were fixed in a 4% formalin solution. For the re-
productive assessment of males, a microscope
connected to a computer with the Sperm Vision
program was used. Analysis of male reproduc-
tive products included: ejaculate volume, over-
all activity, percentage of spermatozoa with
progressive linear and circular movements, and
percentage of non-viable spermatozoa. Kinetic
parameters of spermatozoa were determined
using the computer-assisted sperm analysis
(CASA) system Sperm Vision by setting the pa-
rameters of sperm movement (Yaremchuk &
Sharan, 2012; Ozgiir & Okumus, 2019).

For the biometric processing of the ob-
tained data, MS Excel 2016 was used with
built-in statistical functions. In the process
of processing experimental data, the follow-
ing were calculated: M (arithmetic mean) and
+ m (standard error of the mean), ¢ (standard
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deviation), and C, (coefficient of variation). The
following symbols were used in the table to de-
notethelevel of significance:,(Student’s t-test)
and P (probability) (Mincer et al., 1991): P<0.95,
P >0.95,P >0.99 compared to the control group.

Results and Discussion
In selective breeding to improve the qualities of
inbred types of scaleless carp, the assessment
of their external appearance measurements
plays a crucial role. Comparing the main exter-
nal appearance characteristics provides an op-
portunity to determine whether there are sig-
nificant differences between the breeders of the
Galician and scaleless Lebedyn factory line in-

bred types of the Ukrainian freme carp. During
bonitation (Table 1), it was found that the av-
erage weight of SLFL females was 6.09 kg. The
minimum weight of a female was 5.4 kg, and
the maximum was 7.2 kg. The weight of GFC
females was 5.84 kg, ranging from 5.1 to 6.2 kg.

According to Table 1, there is a signifi-
cant difference in certain external appearance
characteristics between SLFL and GFC female
carp, specifically in the body length-to-height
ratio, head index, and thickness index. Table 2
also shows a significant difference in the ex-
ternal appearance characteristics of male SLFL
compared to male GFC in terms of commercial
length and thickness index.

Table 1. Weight and external appearance characteristics of female carp (n = 8)

Indicator Origin t, P

""""""""" SLFL GEC

6.10£0.20 5.84+0.19
Weight (W), kg 0.56 0.54 085 <095
922 9.24 I

' 57.75+0.80 | 57.70+1.02
Commer‘:lcilength(’)’ o 225 288 0.00 <095
39 498 I

3.16%0.09 3.04%0.11
Condition factor (C,) 026 031 081 <095
807 10.17 I

- 105.31£2.53 | 101.00%2.38
Relaive weightindex | e | en i | weoss

C, % 6.79 6.66

. M*m 2.64%0.06 2.83+0.04

sdvlemgietoteighe |70 T T s e
C,% 6.90 3.61

M*m 1.1240.03 1.17%0.01
Girthindex (/0) | o 011 004 122 <095
""""" C,% 269 349

M*m 4.3740.08 3.89+0.06
Headindex (/C) | o 023 017 448 20.99
""""" C,% 527 425

M*m 5.23%0.13 4.65%0.07
Thicknessindex (/Br) | o 037 021 3.65 2099
""""" C,% 709 443

Note: M+ m - arithmetic mean and standard error; o - standard deviation; C, - coefficient of variation; t, -

Student’s t-test criterion; P - probability

Source: compiled by the author based on the method by O. Mincer et al. (1991)
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Table 2. Weight and external appearance characteristics of male carp (n=10)

Origin

Indicator SLFL

GFC i

Weight (W), kg

4.85%0.16

Commercial length (I),
cm

Condition factor (C,)

Relative weight index

(W/l), g/cm

Body length-to-height

ratio (I/H) i 0.11 0.09 008 | 095

Girth index (/0) 003 | <095
Head index (/C) 008 | <095
Thickness index (I/Br) 435 | 5099

Note: M*m - arithmetic mean and standard error; o - standard deviation; C, - coefficient of variation; t, -

Student’s t-test criterion; P — probability

Source: compiled by the author based on the method by O. Mincer et al. (1991)

Therefore, the results of the study have
shown that SLFL and GFC females have higher
body length-to-height ratio indices and smaller
head indices. However, no significant differenc-
es were found in important parameters such as
weight, condition factor, and body length-to-
height ratio.

The development of the reproductive sys-
tem in carp is determined by both genetic fac-
tors and environmental influences (Martseniuk
& Martseniuk, 2021). It is known that tempera-
ture plays a key role in this process. For exam-
ple, according to I. Valdebenito et al. (2015), in
southern regions with a hot climate, carp ma-
ture much faster and at a significantly lower
individual weight than in northern regions with
a cooler climate and shorter growing season.

At the same time, sexual maturation in carp
is accompanied by a slowdown in growth rate.
According to research by Y. Tuchapskyy (2013)
in the Forest-Steppe zone, the turning point in
the maturity coefficient for frame carp females
occurs only in the fourth year of life. At this
time, the period of trophoplasmic growth of the
gonads ends, and their mass in four-year-olds
reaches 20.6% of the body weight.

In all the females studied, the gonads were
at Stage IV of maturity and, under favourable
weather conditions, successfully spawned un-
der controlled reproduction conditions (Ta-
ble 3). All responded positively to hormonal
stimulation. The fecundity indices for GFC
females were as follows: absolute fecundi-
ty ranged from 476,000 to 576,000 eggs, and
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relative fecundity averaged 89.55 # 2.25 thou-
sand eggs/kg. In SLFL females, absolute and
relative fecundity ranged from 372,000 to
543,600 eggs and 74.83 £ 2.89 thousand eggs/
kg, respectively. A significant difference
(P >0.95) was observed in the weight of selected
eggs, with 678.0+16.25 g for GFC compared to

588.0+38.94 g for SLFL. For relative fecundity
and reproductive index, a high level of signifi-
cant difference was also observed at P >0.99 in
favour of GFC females. The egg density in SLFL
females at 0.75%0.03 mg/mm?3 was slightly high-
er than that in GFC females - 0.68 £0.01 mg/
mm?, but the difference was not significant.

Table 3. Characteristics of reproductive indices of female carp (n = 5)

. Origin
Indicator GFC SLFL t, P
5.84%0.223 6.12%0.25

Weight W,kg | o 051 056 | 073 095
C,% 8.86 9.22

 MEm 678.0£16.25 | 588.0£38.94 o

Mass of selected eggs, g 36.33 8710 191 2095
5.36 14.81

, , 522.4%+22.0 | 459.1+30.15

Working fecundity, - 4933 6742 152 095

thousand eggs | B I T
C,% 9.44 14.68

Relative working . MEm 89.55%2.25 74.83%£2.89 [

fecundity, thousand | o 502 6.47 5.59 2099
eggs/kg C,% 5.61 8.65

11.65£0.26 | 9.59+0.440 I

Reproductive index, % o 0.59 0.90 3.80 2099
5.07 9.42

1.30£0.04 1.28%0.04 I

Egg weight, mg 0.09 0.8 0.35 <095
6.55 6.12

1.54+0.01 1.4940.03 I

Egg diameter, mm 0.02 0.07 148 <095
1.59 4.63

 MEm 0.68+0.01 0.75i0.Q§ 77777 e

Eggdensity, mg/mm* | o 0.03 007 L79 <095
C,% 4.87 9.26

Note: M*m - arithmetic mean and standard error; o — standard deviation; C, - coefficient of variation; t, -

Student’s t-test criterion; P — probability

Source: compiled by the author based on the method by O. Mincer et al. (1991)

In selective breeding, the evaluation of
breeders based on sperm quality and fertilisation
ability is crucial (Kuts et al., 2021). The quality of
male sexual products is one of the most impor-
tant factors ensuring successful fertilisation and
subsequent embryo development. The study of
sperm motility has become widely used in repro-
duction technology, as this method allows for
the determination of the quality of the obtained
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gametes, the timely detection of anomalies, and
the prevention of inefficient fertilisation (Fauv-
el et al., 2010). Among current research, a rele-
vant direction is the study of the quality charac-
teristics of sperm concentration, sperm density,
and sperm activity (motility). The weight of the
studied GFC males ranged from 5.2 to 6.1 kg (av-
erage 5.52%0.16 kg), and for SLFL males, it was
4.5 to 5.6 kg (average 5.02%0.22 kg) (Table 4).
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Table 4. Characteristics of reproductive indices of male carp (n=15)

Origin

spermatozoa with
progressive linear
movement, %

Indicator GFC SLFL t, p

,,,,,,,,, M#m | 552#0.16 | 5.02*022 | |

Weight (W), kg | o 037 | 0s0 | L6l | <095
C,% 6.62 9.90

,,,,,,,,, Mm | 1474%0.65 | 1562090 | |

Ejaculate volume, mm® | o | ] 146 | 210 | 071 | <095
C,% 9.87 12.88

,,,,,,,,, Mm | 8720%13¢ | s7e0¢133 | |

Overall activity, % | c | 303 | 2297 | 019 | <095
C,% 3.8 3.39

Relative content of M+m 64.74+2.84 67.40+1.58

Relative content of | Mtm | 24.1622.68 | 21.90%2.27 |
spermatozoawith | o |89 | 508 | 058 | <095
circular movement, % C,% 24.81 23.21
Rt ¢ Mm | 1L18%116 | 10702094 [ |
. Relative content of - o 2.60 2.10 0.29 <0.95
immotile SPermMatozoa, 9% |---------s:--someemeeueenformeeee ST R e
C,% 23.26 19.59

Note: M+ m - arithmetic mean and standard error; ¢ - standard deviation; C, - coefficient of variation; t, -

Student’s t-test criterion; P — probability

Source: compiled by the author based on the method by O. Mincer et al. (1991)

The results of the study showed that
the average ejaculate volume of GFC males
was 14.74 + 0.65 mm?3, while for SLFL males
it was 15.62 £ 0.90 mm3. The total number
of active spermatozoa was 87.20 * 1.36% and
87.60 * 1.33%, respectively. However, the rel-
ative content of spermatozoa with circular
movement was 10.03% higher in GFC males
compared to SLFL males. However statistical
calculations did not reveal a significant differ-
ence between the reproductive parameters of
males of both inbred types.

The usefulness of evaluating animals based
on their external appearance in selective breed-
ing has been proven by long-standing Ukrainian
and international practice (Tomilenko, 2001).
Selective breeding to form highly productive
stocks of breeders of various carp breeds, pro-
ductivity directions, characterised by sufficient
productivity and survival,and adequately adapt-
ed to the requirements of intensive farming
technology, is impossible without a systematic

evaluation of animals based on their external
appearance (Jeney & Bekh, 2020). The process
of creating and further improving the Ukrainian
frame carp breed was based on target external
appearance parameters. Particular attention
was paid to shaping the desired body shape in
fish. Galician carp were better adapted to the
harsh climatic conditions of Central Europe
than other European carp (Krasnopolska, 2021).

In comparison with similar studies con-
ducted on the Nesvych inbred type of Ukrain-
ian frame and scaled carp breeds (Kurinenko et
al., 2024), notable distinctions were observed.
The average body length-to-height ratio (I/H)
of frame females was 2.96% higher than that
of males, reaching 2.7 units, with a range of
2.68-2.72 units, while for males it was 2.78
units, with a range of 2.732.89 units. In scaled
females, the body length-to-height ratio (I/H)
was also at a level of 2.70 units. The girth index
(1/0) in females ranged from 1.10 to 1.21 units,
with an average value of 1.18 units for frame

Animal Science and Food Technology. 2024. Vol. 15, No. 4
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carp individuals and 1.17 units for scaled indi-
viduals. In males, the range of this index was
1.14-1.20 units, with an average value of 1.16
units for both frame and scaly individuals. The
average weight of selected eggs in frame fe-
males was 530.0+34.76 g, and in scaly females,
it was 535.0%31.12 g (Kurinenko et al., 2024).

According to B. Grishin (2021), breeders
from the Antoninsko-Zozulenets (AZFC) and
Lubin (LFC) inbred types of the Ukrainian frame
carp met the expected morphometric values.
Specifically, the body length-to-height ratio
of 5-6-year-old AZFC breeders was 2.73-2.78,
and the girth index was 1.17-1.26. LFC breed-
ers of the same age were more body length-
to-height ratio with indices of 2.65-2.68 and
1.16-1.19, respectively. The condition factor of
males in both lines significantly exceeded that
of females — 3.14-3.73 versus 3.02-3.06. At the
same time, the relative fecundity of females of
different origins was similar — 88.4-98.7 thou-
sand eggs/kg. However, the relative fecundity
of eight-year-old females was lower — 88.4-
90.4 thousand eggs/kg — compared to five-year-
old females — 96.1-98.7 thousand eggs/kg. On
average, for both age groups, the relative fecun-
dity of AZFC females was 92.4 thousand eggs/kg,
and for LFC females — 91.9 thousand eggs/kg.

Therefore, the studied breeders of the
Galician and scaleless Lebedyn factory line in-
bred types of carp were not inferior in terms of
both morphometric and reproductive indica-
tors. Thanks to such selective breeding, a pro-
gressive heterogeneous structure of Ukrainian
breed groups is formed, taking into account
both regional aquaculture conditions and in-
tensification practices.

Conclusions
In the study comparing breeders of the Gali-
cian and scaleless Lebedyn factory line inbred
types of Ukrainian frame carp, significant dif-
ferences were found in the following external
appearance characteristics: body length-to-
height ratio (P >0.95), head index (P >0.99), and
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thickness index (P > 0.99). Between the male
carp of the SLFL and GFC lines, there was a
significant difference in commercial length
(P>0.95) and thickness index (P >0.99).

Under factory reproduction conditions, fe-
males of both inbred types responded positively
to hormonal stimulation. The fecundity indices
of GFC females were as follows: absolute fecun-
dity ranged from 476,000 to 576,000 eggs, and
relative fecundity averaged 89.55 * 2.25 thou-
sand eggs/kg. In SLFL females, absolute and rel-
ative fecundity ranged from 372,000 to 543,600
eggs and 74.83 * 2.89 thousand eggs/kg, re-
spectively. A significant difference (P > 0.95)
was observed in the weight of selected eggs,
with 678.0 £ 16.25 g for GFC compared to
588.0+38.94 g for SLFL. For relative fecundity
and reproductive index, a high level of signifi-
cant difference was also observed at P >0.99 in
favour of GFC females.

Regarding the reproductive indicators
of the males, the average ejaculate volume of
GRC males was 14.74+0.65 mm?, while for SLFL
males it was 15.62 £0.90 mm3. The total num-
ber of active spermatozoa was 87.20%1.36% and
87.60 * 1.33%, respectively. Statistical analysis
did not reveal any significant differences be-
tween these reproductive parameters of males
from both inbred types. Further research should
focus on the quality of offspring from various
combinations of the original forms.
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Kolesnyk

Pu6HUIIbKO-0i0o/I0TiYHA OL[iHKA IUTi ITHUKIB raJIMIbKOr0 Ta MAJIOJIyCKaTOTO
BHYTPilIHBOIIOPOJHUX TUIIIB YKPAiHChKOI paM4acToi NOPOoH Kopona

Pacdaens KosmecHuk

AcmipaHT

IHcTUTYyT pMbHOTO rocrozapcrsa HarjionanpHoi akamemii arpapHux Hayk YRpainu
03164, Byn. O6yxiBchbKa, 135, M. Kuis, Ykpaina
https://orcid.org/0009-0006-9901-9749

AHoTranis. [lomyk HaiONTUMAIBHIIIMX TOEIHAHb HASIBHMX IIOPiJi KOPOIAa [I03BOJISE NOCSTTU
6askaHOrO 6GasiaHCy MiK POCTOM, PO3BMTKOM, PENPOAYKTUBHMMM IOKA3HMKAMM, CTIiliKiCTIO IO
pi3HOMaHITHMX 36YIHMKIB XBOpPOO Ta yMOBaMM KyJbTMBYBaHHSI puOU. TOMy METOI0 BMKOHAHHS
JaHuX JOCTiIKeHb Oyna PUOHMIIBKO-OioNoOriuHa OIliHKA IUIIJHMUKIB TaJMIIBKOTO Ta HOBOIO
MaJIOJIyCKaTOTO JieOedIMHChKOI 3aBOACHKOI JIiHiI BHYTPINIHPOMOPOAHMX TUITIB YKpaiHChKOL
pamuactoi mopoau Kkoporma. JOCTiIKeHHS TMPOBOAMINMCS Ha JepKaBHOMY MifIpMeEMCTBI
«JocnigHe rocrmomapctBo «HuBKa»». [IJisl MpOBEIEHHS OLIIHKM €KCTep'€PHMUX Ta MPOAYKTUBHUX
MOKa3HMKIB Oy 06paHi IUTIAHMKM TaauI[bKOTO Ta MAaJIONTyCKaTOro JieGemqMHChbKOI 3aBOACHKOL
JIiHII BHYTpPIITHBONIOPOAHMX TUIIIB YKPAiHCbKOI pamMyacToi MopoAy Kopomna. 3a MOKa3HUKaMu
MpOMipiB Oy/I0 pO3paxOBaHO CeJIEKIiiHiI iHAeKcu: KoedillieHT BromoBaHOCTI, iHIEKC BimHOCHOL
MacH, iHIeKC BMCOKOCIIMHHOCTI, iHIEeKC 00XBarty, iHIEeKC TOJIOBM, iHIEKC TOBIIMHM Tina. st
PENPOAYKTUBHOI OI[iHKY CAaMUIb BUMIipIOBAIM iHOMBiLyaabHY PoO0OYY IUIOMIOUIiCTh i CepemHIo
HaBaXKy iKpMHKU. [IpoBefeHO aHasi3 MOKAa3HUKIB CTATEBMUX MPOAYKTIB CAMIIIB: 06'€M eSIKYIISITY,
3arajibHa aKTMBHICTb; BiJICOTOK CIIEpMAaTO30iAiB 3 MPSIMOIiHIHO-TIOCTYIIAJIBHUM Ta MaHEKHUM
pyxaMu, a TaKOX HEKMBMX CIIEpMAaTO30i[iB. 3a pe3ylbTaTaMM TOCTIIKEHHS eKCTep'e€pHUX
rapamMeTpiB BCTAHOBJIEHO, 1[0 CAMMI]i MaJIOJyCKATOTO Ta r/JINI[bKOTO TUIIIB BUSBUINCS BUIIMMU
3a MTOKa3HMKOM BVCOKOCIIMHHOCTI, a 3a iHAEKCOM TOJIOBM — 3 MEHIIOK Toj0BOW. IIpu 1iboMy
IIOCTOBiIpHOI pPi3HMUII 338 TAKMMM BaXKIMBUMM ITOKA3HMKAMM, SIK Maca, iHIeKC BMCOKOCIIMHHOCTI
Ta KoedilieHT BromoBaHOCTi, He 3adikcoBaHO. 32 YMOB 3aBOJCbKOTO BiATBOPEHHSI CAMKM 000X
BHYTPIIIHBOTIOPOIHUX TUIIIB TIO3UTUBHO pearyBajii Ha TOPMOHAIbHY CTUMYJISIi0. [ToKasHMKM
TJIOAIOYOCTI Y CAMOK TaIMIIbKOTO TUITY 6y HACTYITHUMM: poboYa TIOMI0UicTh — B MeXKax 476,0-
576,0 Tuc. ikpMHOK, a BiJHOCHA IUIOAIOYICTh B cepelHbOMY ckiana 89,55 % 2,25 Tuc. ikpMHOK/KT.
B camuirb MajioycKaToro TMIty poboua i BimHOCHaA IUIoAIovicThb mepebyBasia B Mexkax 372,0-543,6
TUC. iKpUHOK Ta 74,83 * 2,89 Tuc. ikpMHOK/KT BiAmoBigHo. [IpakTMYHA 3HAUMMICTh pPe3y/abTaTiB
IOC/iIKEHHS TIOJIATAE y MOAAIbIIOMY OTPMMAaHHI Ta BM3HAUYeHHi e(eKTMBHOCTI BUPOILYBaHHS
IMOMiCHMX HaIIaAKiB 38 YMOB PELMIIPOKHUX CXPEIyBaHb Y MOPiBHSHHI 3 BUXigHMMM hopMaMu

KirouoBi c1oBa: eGeIMHChKa 3aBOJCHKA JIiHIST; eKCTep’ep KOPOIa; PerpOAYKTUBHI MOKa3HUKY;
ceneKLiifHO-IJIeMiHHa po60Ta B pUOHUIITBI

Animal Science and Food Technology. 2024. Vol. 15, No. 4



https://orcid.org/0009-0006-9901-9749

