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SERUM LIPOPROTEIN CONCENTRATION AND ITS ASSOCIATION WITH FATTENING
AND MEAT QUALITIES FOR YOUNG PIGS OF LARGE WHITE BREED

V. I. Khalak
SE Institute of Grain Crops of National Academy of Agrarian Sciences, 14, Volodymyr Vernadskyi Str.,
Dnipro, 49009, Ukraine

The research results of the total lipoproteins concentration in the blood serum of young pigs of Large
White breed, their fattening and meat qualities were provided, as well as the cost-effectiveness of research
results was calculated. The researches were conducted in “Druzhba - Kaznacheivka” agricultural limited
liability company of Dnipropetrovsk region, in the Research Center for Biosafety and Environmental Control
of Agricultural Resources of Agro-Industrial Complex of Dnipropetrovsk State Agrarian and Economic Uni-
versity, “Jazz” Meatpacking Plant and Livestock Laboratory of the State Enterprise Institute of Grain Crops
of NAAS of Ukraine. The work was performed according to the research program of NAAS of Ukraine No.
30 "Innovative technologies of breeding, industrial and organic production of pig breeding products” ("Pig
breeding™), state registration number 0116U001247).

The object of the study was young pigs of Large White breed. Evaluation of animals for fattening and
meat qualities was carried out considering the following indicators: average daily live weight gain during
the control period of fattening, g; age of 100 kg live weight reaching, days; fat thickness at the level of 6-7
thoracic vertebrae, mm; length of chilled carcass, cm; loin eye area, cm?; posterior third weight of chilled
half carcass, kg (Assessment method of boars and sows..., 2005). A comprehensive assessment of young pigs
for fattening and meat qualities was calculated according to the B. Tyler’s index (Vashchenko, 2019), bio-
metric indicators - according to the Lakin’s methods (1990). Economic efficiency of research results was
calculated according to the generally accepted practice (Method of definition of economic..., 1983).

It was found that the total lipoproteins concentration in the blood serum of young pigs in the experi-
mental group corresponds to the physiological norm of clinically healthy animals and is equal to 611.36 +
43.872 mg%. The animals of this production group and breed complied with the elite class according to the
age of 100 kg live weight reaching (days), the fat thickness at the level of 6—7 thoracic vertebrae (mm) and
the chilled carcass length (cm). Significant correlations were established between the indicators such as to-
tal lipoprotein concentration (mg%) and the chilled carcass length (r = - 0.622, t, = 4.20), fat thickness at
the level of 67 thoracic vertebrae (mm) (r = -0.652, t, = 4.55), average daily gain in live weight during the
control fattening period (g) (r = +0.492, t, = 2.99). The cost of additional products obtained from young
pigs with B. Tyler’s index of 160.14-174.04 points is equal to +1245.64 UAH/head.

Key words: young pigs, fattening and meat qualities, complex assessment, index, variability, correla-
tion, economic efficiency.

Breeding work in the field of pig breeding
involves a number of zootechnical measures to
assess the breeding value of animals of different
production groups, the selection of highly pro-
ductive individuals and their intensive use. The
traditional and innovative assessment methods
of the breeding value and selection of highly
productive animals are used, namely: their own
productivity, reproductive qualities of sows and

Author information:

breeding boars, fattening and meat qualities of
their offspring, selection and evaluation indi-
ces, as well as DNA markers [1-5].

An important element in the work of zoo-
technicians-breeders and scientists is the search
for biological markers of animal productivity
and their use in breeding work with livestock of
the main herd pigs and their offspring. This is
confirmed by the work of both domestic and
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foreign scientists.

Thus, the sufficiently high correlations
were established between the total protein con-
tent in the serum and the age of 100 kg live
weight reaching (r = -0.41- -0.62), average dai-
ly gain of live weight (r = 0.41-0.70) and feed
costs per 1 kg of gain (r = -0.55 — +0.65) ac-
cording to G. M. Bazhov and others. The data
obtained shown that the growth energy in-
creased largely due to the high level of protein
metabolism [7]. The authors noted that the data
obtained have some contradictions considering
the relationship between protein metabolism and
the productivity of pigs of different genotypes.
It was found that in young pigs of steppe type
(ST) meat breed SM-1 the level total serum pro-
tein is positively correlated with the age of 100
kg live weight reaching (r = 0.34 — -0.39), feed
costs per 1 kg of growth (r = 0.36-0.44) and
negatively — with the average daily gain of live
weight (r = -0.41-0.50). The opposite picture
was found in animals of Large White breed.
Livestock units with high growth energy were
characterized by higher levels of total protein.

The research of V. G. Yefimov showed
that biochemical changes as increased activity
of alkaline phosphatase and creatine kinase are
observed in fattening animals which were pre-
viously injected with "E-selenium™ [8].

The urgency and practical significance of
the reseach for the internal structure of farm an-
imals and the inheritance patterns of quanti-
tative traits are evidenced by the works of
Jo. Z. Siratskyi, Ye. I. Fedorovych, B. M. Hop-
ka, V. S. Fedorovych and others [9], V. M. La-
zarev [10], V. Ya. Lykhach [11], A. N. Negre-
ieva, V. A. Babushkin [12], V. G. Yefimov [13].

Aim. To investigate the concentrations of
total lipoproteins in the serum of young pigs of
Large White breed, their fattening and meat
qualities, as well as to calculate the level of cor-
relations between traits and cost-effectiveness of
research results.

Materials and methods. The research was
conducted in «Druzhba - Kaznacheyivka» Ag-
ricultural Limited Liability Company, Dnipro-
petrovsk region, in the Research Center for Bi-
osafety and Environmental Control of Agricul-
tural Resources of Dnipropetrovsk State Ag-
rarian and Economic University, «Jazz» Meat-
packing Plant and Livestock Laboratory of the
State Enterprise Institute of Grain Crops of
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NAAS of Ukraine. The work was performed
according to the research program of NAAS of
Ukraine No. 30 "Innovative technologies of
breeding, industrial and organic production of
pig products™ ("Pig breeding"), state registration
number 0116U001247).

The object of the study was young pigs of
Large White breed. Evaluation of animals for
fattening and meat qualities was carried out
considering the following indicators: average
daily live weight gain during the control period
of fattening, g; age at 100 kg live weight, days;
fat thickness at the level of 6-7 thoracic verte-
brae, mm; chilled carcass length, cm; loin eye
area, cm?; posterior third weight of chilled half
carcass, kg [14]. Comprehensive assessment of
young pigs for fattening and meat qualities was
calculated by the formula:

l6=100+ (242x K) - (4,13xL) (1)

where: Ie — comprehensive index of fattening and
meat qualities (B. Tyler index), points; K — average
daily live weight gain, kg; L — fat thickness at the
level of 67 thoracic vertebrae, mm; 242; 4.13 —
constant coefficients [15].

Biochemical parameters of blood serum
in animals at 5 months of age (concentration of
total lipoproteins mg%) were studied according
to the generally accepted method [16].

The economic efficiency of the research
is calculated by the formula:

CxII
100

where: E — cost of additional products, UAH; I] —
purchase price per unit of output according to cur-
rent prices in Ukraine; C — average productivity of
animals, IT — the average margin of the main prod-
uct (%) in a percentage per 1 head when applying of
new and improved selection achievement compared
to the productivity of animals of basic use,; JI — con-
stant coefficient of result reduction, which is associ-
ated with additional costs for profitable products
(0.75); K — the number of farm animals of new or
improved breeding achievement, heads [17]. Condi-
tions for feeding and keeping young pigs met zoo-
technical standards.

E=1I]x xJIx K, (2)

Assessment of the strength of the cor-
relation between the traits was performed by the
Chaddock’s scale (quoted by A. V. Sidorov et al.
[18]) (Table 1).

Biometric processing of the obtained re-
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1. Cheddock’s scale for grading the strength
of correlation

Correlation coefficient Correlation
value strength
0,1-0,3 weak
0,3-0,5 moderate
0,5-0,7 noticeable
0,7-0,9 high
0,9-0,99 very high

search results was carried out according to the
method of G. F. Lakin [19].
Results. Laboratory studies of serum of

young pigs showed that the total lipoproteins
concentration corresponds to the physiological
norm of clinically healthy animals (611.36 +
43.872 mg%).

Analysis of the primary zootechnical do-
cumentation and the results of our studies indi-
cated that the live weight of animals in the con-
trolled herd at the beginning of control fattening
was 35.4 + 0.65 kg (Cv = 9.83 %), and at the
end of control fattening — 104.5 + 0, 80 kg (Cv =
4.08 %) (Table 2).

The duration of control fattening of animals

2. Fattening and meat qualities of young pigs of Large White breed, n = 30

) ) Biometric indicators
Indicator, units of measurement — —

X i SX CV + SCV! %
Live weight at the beginning of control fattening, kg 35,3+ 0,65 9,83+ 1,270
Live weight at the end of control fattening, kg 1045+0,80 | 4,08 +0,527
Duration of control fattening, days 88,2 + 0,63 3,80 + 0,490
,s\e\?(ie(r)zgeg daily gain of live weight during the control fattening 784041134 | 7.65+0,988
Age of 100 kg live weight reaching, days 171,4+1,20 | 3,73+0,481
Fat thickness at the level of 67 thoracic vertebrae, mm 20,9 +0,36 9,22 +1,191
Chilled carcass length, cm 96,5+ 0,85 2,64 +0,341
Length of bacon half of chilled carcass, cm 84,7+191 6,77 £ 0,874
Comprehe_nswe mde_x of fattening and meat qualities 152,64+ 2,115 | 7.33+0.947
(B. Tyler index), points

was equal 88.2 = 0.63 days (Cv = 3.35 %). In
view of the foregoing, the average daily gain of
live weight of animals during the control fatte-
ning was equal 784.0 + 11.34 g (Cv = 7.65 %),
the age at 100 kg live weight — 171.4 + 1.20
days, (Cv = 73 %), fat thickness at the level of
6—7 thoracic vertebrae — 20.9 + 0.36 mm (Cv =
9.22 %), comprehensive index of fattening and
meat qualities — 152.64 = 2.115 points 7.33 %).

The research results of fattening and meat
qualities of young pigs of different intrabreed
differentiation according to the B. Tyler index
showed that the maximum productivity was
characterized by young pigs with the complex
index varied from 160.14 to 174.04 points (Ta-
ble 3).

Thus, animals of class M* dominated the
peers of class M by age of reaching of 100 kg
live weight by 8.2 days (td = 4.50, P <0.001),
the average daily gain of live weight during
of control fattening — by 99.99g (td = 3.71,
P <0.01), fat thickness at the level of 6-7 tho-
racic vertebrae — by 4.7 mm (td = 15.67,
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P <0.001), bacon half length of chilled carcass —
by 5.3 cm (td = 2.46, P <0.05).

The maximum indicators of “Chilled car-
cass length, cm” and “Comprehensive index of
fattening and meat qualities (B. Tyler’s index),
points” were established in | animal group.
They equaled 97.3 + 0.77 cm and 163.62 =+
1.506 points, that was by 1.2 cm (td = 1.01, P>
0.05) and 27.46 points (td = 11.83, P <0.001)
more compared to Il group peers, respectively.
The variation coefficient of fattening and meat
guiltiest of young pigs in the experimental gro-
ups ranged from 1.68 to 9.86 %. The results of
the calculation of the correlation coefficients
between the biochemical parameters of blood
serum, fattening and meat qualities of young
pigs of the experimental group are shown in Ta-
ble 4.

This biometric indicator ranged from —
0.652 + 0.1433 (fat thickness at the level of
6—7 thoracic vertebrae, mm x total lipoprotein
concentration, mg%) to + 0.492 + 0.11645 (ave-
rage daily gain of live weight during the
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3. Total lipoprotein concentration, fattening and meat qualities of young pigs of different
intrabreed differentiation according to the B. Tyler index, n = 10

Distribution class according
to the B. Tyler index
Indicator, units . . lim
Biometric
of measurement indicators 160,14 174,04 | 129,27-140,59
Group
I II
_ _ _ X +Sx 617,7 + 33,54 532,0 + 70,73
Total lipoprotein concentration, mg%
Cv + Scy, % 16,29 + 3,644 26,59 + 5,948
Live weight at the beginning of control X +5Sx 335+0,95 38,1+1,53
fattening, kg Cv + Sgy, % 8,71+ 1,948 9,86 + 2,205
Live weight at the end of control fatten- X #5x 107,1+0,97 101,7+1,25
ing, kg Cv + Sy, % 2,73+0,610 3,02+ 0,675
_ _ X +Sx 89,3+ 1,74 87,8 +0,83
Duration of control fattening, days
Cv + Scy, % 5,84 + 1,306 2,32+0,519
Average daily gain of live weight during X +5Sx 824,2+1550 | 7243+21,96
of control fattening, g Cv £ Scy, % 5,66 + 1,266 7,43+ 1,662
_ _ X +Sx 169,2 + 1,01 1774+ 1,52
Age at 100 kg live weight, days
Cv + Scy, % 1,79 + 0,400 2,10 + 0,469
Fat thickness at the level X +5x 19,1+0,26 238+0,16
of 6-7 thoracic vertebrae, mm Cv + Scy, % 4,08+ 0,912 1,68 + 0,375
_ X +Sx 97,3+ 0,77 96,1+ 0,01
Chilled carcass length, cm
Cv =+ Scy, % 2,51+ 0,561 2,50 + 0,559
The length of the bacon half X +5x 858+1,65 80,5+1,38
of chilled carcass, cm Cv = Sy, % 6,14 + 1,373 5,36 + 1,199
Comprehensive index of fattening and X £5x 163,62+ 1,506 | 136,16+ 1,765
meat qualities (B. Tyler index), points Cv + Sy, % 2,76 + 0,617 3,17 + 0,709

4. Coefficient of pair correlation between biochemical parameters of blood serum, fattening
and meat qualities of young pigs of the experimental group, n = 30

Indicators Biometric indicators Cheddock’s correlation
X y r=+Sr tr strength
1 +0,492 + 0,1645** 2,99 moderate
Total lipoprotein 2 +0,075 + 0,1884 0,40 -
concentration, 3 -0,652 + 0,1433*** | 455 noticeable
mg% 4 -0,622 + 0,1480*** | 4,20 noticeable
5 -0,008 + 0,1890 0,04 -

1 — average daily gain of live weight during the period of control fattening, g; 2 — age at 100 kg live
weight, days; 3 — fat thickness at the level of 6—7 thoracic vertebrae, mm; 4 — chilled carcass length,
cm; 5 — length of bacon half of chilled carcass, cm. ** P <0,01; *** P <0.001.

period of control fattening, kg x concentration trait pair: chilled carcass length, cm x total lipo-
of total lipoproteins, mg%). A significant corre-  protein concentration, mg% (-0.622 + 0.1480, t, =
lation was also found between the following 4.20).
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The calculation results of the economic ef-
ficiency of the use of young pigs of different
intrabreed differentiation according to the com-

prehensive index of fattening and meat qualities
(B. Tyler index) was given in Table 5.
It was found that the maximum addition

5. Economic efficiency of research results

Group Gradations Average daily gain of live | Addition of | Cost of additional
n of B. Tyler's weight for the period of products, products, UAH /
index control fattening, g % head *
General | 55 | 199,27-174,04 784,0 + 11,34 . -
sample
11 10 | 129,27-140,59 724,3 + 21,96 -7,61 -1946,48
I 10 | 160,14-174,04 824,2 + 15,50 +4,87 +1245,64

* The selling price of young pigs at the date of research was 43.5. UAH per 1 kg of live weight.

of products by indicator "average daily gain in
live weight during the period of control fatten-
ing, g" was obtained from animals of | group —
4.87 %. The cost of additional products received
from young pigs of this group was +1245.64
UAH. Provided that the selling price of young
pigs to meat processing plants of the region at
the time of the research was 43.5 UAH/Kg.

Conclusions

1. It was found that the total lipoprotein con-
centration was equal to 611.36 = 43.872 mg% that
corresponds to the physiological norm of clini-
cally healthy young pigs at 150 days of age.

2. Young pigs of Large White breed of
controlled herd at the age of 100 kg live weight
reaching (days), fat thickness at the level of 67
thoracic vertebrae (mm), chilled carcass length
(cm) corresponded to | class and elite class.
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index of fattening and meat qualities (B. Tyler's
index) ranged from 160.14 to 174.04 points
were characterized by the maximum indicators
of "average daily gain of live weight at the con-

trol fattening, kg", "chilled carcass length, cm",

"length of bacon half of chilled carcass, cm™ and
minimum values of "age at 100 kg live weight,
days" and "fat thickness at levels of 6—7 thoracic
vertebrae, mm ".

4. The number of reliable relationships be-
tween the total lipoprotein concentration in the
serum and fattening and meat qualities of young
pigs of the Large White breed was 60.0 %.
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Xanak B. H. Konyenmpayusa oouux 1unonpomeuoos cobl60OpOmMKU KPOGU U ee C653b C OMKOPMOUYHBIMU
U MACHBIMU KAYeCMEamu y MOAOOHAKA CGUH el KDYRHOIL 6e101l nopoosl.

3epnosvie kyromypol. 2021. T. 5. Ne 1. C. 153-160.
Tocyoapcmeennoe yupeocoenue Uncmumym sepuoguix xynomyp HAAH, yn. Bradumupa Bepnadckoeo, 14,
2. [uenp, 49009, Yxpauna

Ilpusedenvl pe3yrbmamsl UCCIEO0BAHUL KOHYSHMPAYUL 0OWUX TURONPOMEUD08 8 CHIBOPOMKE KPO-
68U MONOOHAKA C8UHEU KPYNHOU Oeloll HOpOoObl, UX OMKOPMOUHbIE U MACHblE KAYeCmad, d MaKice paccuuma-
Ha 3KOHOMUYECKAsl I PexmusHocms pesyibmamos ucciedoganull. Hccnedosanus npogedeHvl 8 CelbCKOX0-
3AUCMBEHHOM 0bUjecmee ¢ 0SpaHU4eHHoOU omeemcmeennocmuio «/pyocoa - Kasnaueeska» ([nenponem-
posckas obnacms), Hayurno-uccrnedosamenbckom yenmpe 6U0OE30NACHOCU U IKOI0SUYECKO20 KOHMPOJIs
pecypcog AIIK [[nenposckozo 20Cy0apcmeeHH020 aAzpapHO-3KOHOMUYECK020 VHUBepCcumemada, MsacoKomou-
name «/ocaz» u nabopamopuu s'rcusomrnogoocmaa I ocydapcmeennozo yupesicoenus Hucmumym 3epHo8bIX
kynemyp HAAH Ykpauns.

Paboma evinonnena no npoepamme Hayynvix uccireoosanui HAAH Yxkpaunwvr Ne 30 «Hnuosayuon-
Hble EeXHONIOUU NIeMEHHO20, NPOMBIULIEHHO20 U OP2AHUYEeCKO20 NPOU3800CMEa NPOOYKYUU CEUHOBOO-
cmeay («Ceunosoocmeoy), Homep 2ocyoapcmeennou pecucmpayuu 0116U001247). Obvexmom uccnedosa-
HUs ObLl MOTOOHAK CUHell KpYnHoU 6enotl nopoovl. QYeHKY HCUBOMHBIX NO OMKOPMOYHBIM U MACHBIM Kade-
CMBAM NPOBOOUNU C YYEMOM CAeOVIOWUX NOKA3AMeRel: CPeOHeCyMOYHbII NPUPOCH HCUBOU MACCHL 3d Nepu-
00 KOHMPOALHO20 OMKOpMA, 2; 803pacm docmudicenus scusoti maccol 100 ke, cymoxk; moawuna wnuka Ha
yposre 6—7 2pyoHo20 NO3BOHKA, MM; ONUHA OXIAACOCHHOL MYWIU CM; RIOWAOb «MbIUEUHO20 2A3KA», CM;
macca 3a0uel mpemu OXAaxcOeHHoU noaxymywu, ke (Memoouku oyenku Xpaxkoé u ceuHomamox ..., 2005).
Komnnexcnyro oyenxy mMoao0HaKa ceuHeli no OMKOPMOUHBIM U MACHbIM KAYeCmeam paccyumulédny no ul-
oexcy b. Tatinepa (Bawenko, 2019), buomempuueckue noxazamenu — no memoouxam Jlaxuna I'. @. (1990).
DKOoHOMUYECKYI0 IDheKmUBHOCMb Pe3YIbIMAMO8 UCCIe008AHUL PACCUUMbBIBANU NO OOWENnPUHAMOU Memo-
ouxe (Memoouxa onpedenenus IKOHOMU4ECKou ..., 1983).

Yemanosneno, umo xonyenmpayus oowux 1unonpomeudos 6 CobleOpomKe Kposu MOJOOHAKA C8UHell
NOOONBIMHOU 2PYNNbLL COOMBEMCIEY e (DUUOI0SUYECKOU HOPpME KIUHUYECKU 300PO0BbIX JHCUBOMHBIX U PABHA
611,36 £ 43,872 me%. Ilo eospacmy docmudicenus scueou maccor 100 ke (cymok), monwune wnuxka Ha
yposHe 6—7 2pYOH020 NO360HKA (MM) U OJIUHE OXAANCOCHHOU MYWU (CM) JHCUBOMHbBIE YKA3AHHOU NPOU3EO0-
CMBEHHOU 2PYNnbl U NOPOObl COOMBEMCIEYIOM KAACCY «Iaumay. Jocmoseprvle KOppersyuoHHble CE3U
VCMAHOBIEHbL MeAHCOY NOKAZAMENAMU «KOHYEHMPAYUs 00WUxX Tunonpomeudos, me%y» u OIUHA OXAAAHCOeH-
not mywu (cm) (r = -0,622, tr = 4,20), monwuna wnuxa na yposne 6—7 2pyonozo nozeomka (mm) (r = -
0,652, tr = 4,55), cpedHecymounvlil NPUPOCM HCUBOU MACCHL 34 NEPUOD KOHMPOIbHO20 omKopma (2) (r = +
0,492, tr = 2,99). Cmoumocmv 0ONOIHUMENbHOU NPOOYKYUU, NOAYUAEMOL OM MOJNOOHAKA CBUHell ¢ UH-
oexcom b. Taiinepa 160,14-174,04 6anna, pasna +1245,64 epn. /2on.

Knrwouesvie cnosa: monooHaK ceuHell, OMKOPMOUHbIE U MACHbIE KA4ecmed, KOMNIEKCHASI OYeHKd,
UHOEKC, USMEHYUBOCb, KOPPENAYUs, IKOHOMUUECKAs I Pekmusnocme.
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Xanax B. 1. Konyenmpauin 3azanvrnux ainonpomeioie cuposamku Kpoei ma it 36’130k 3 8iozodisebHumu
i M'AcCHUMU AKOCMAMU Yy MOJIOOHAKY CEUHEll 8eIUKOT 0inoi nopoou.

3epnosi kynomypu. 2021. T. 5. Ne 1. C. 153-160.

Hepoicasna ycmanosa Incmumym seprosux kynemyp HAAH, éyn. Borooumupa Bepraocvkoeo, 14,
m. [Huinpo, 49009, Vrpaina

Haseodeno pesynsmamu 0ocniodxcens KOHYenmpayii 3a2anbHux ainonpomeioie y cuposamuyi Kposi
MOIOOHSKY C8UHell 8eauKol Oin0l nopoou, ix 8i0200i6eNbHI Ma M SICHI AKOCMI, a4 MAKONC PO3PAXOBAHO €KO-
HOMIUHY epexmusHicmb pe3yivmamis 00CioNceHb. J{OCHIONCeH ST NPOBEOEHO 8 CLIbCbKO20CNOOAPCHKOMY
mosapucmei 3 0omedncenolo ionosioanvricmio «/pyacoa - Kasnaueiskay» ([Juinponemposcoka obnacms),
Haykoeo-oocnionomy yenmpi 6iobesnexu ma exonoziunozo xkowmponto pecypcie AIIK J[ninposcvrozo Oep-
JHCABHO20 ACPAPHO-EKOHOMIYHO20 VHIGepCUmemy, M sacoxomoinami «/oxcazy i rabopamopii meapunHuymea
leporcasnoi ycmanoeu Incmumym 3eprosux kynomyp HAAH Yxpainu.

Poboma euxonana 6ionogiono 0o npoepamu uayxosux odocnioxcenv HAAH Ykpainu Ne 30 «Inuo-
BAYIIHI MEXHON02IT NIEMIHHO20, NPOMUCI08020 MA OP2AHIYHO2O BUPOOHUYMBA NPOOYKYIL CEUHAPCEA)
(«Ceunapcmesoy), Homep Oepaicasnoi peecmpayii 0116U001247).

06 ’exmom 0ocnioxcents 6y8 MONOOHAK c8UuHell 8enukoi 0inoi nopoou. OyiHKy meapuH 3a 8i02odise-
JHUMU T M SACHUMU AKOCMAMU NPOBOOUNU 3 YPAXYBAHHAM HACMYNHUX NOKA3HUKIB: CepeOHbo00008Ul npu-
picm acusoi macu 3a nepiod KOHMpPOAbHOL 8i0200i61, &; ik docsenenHs scueoi macu 100 ke, 0i6;, moswuna
WNUKY Ha PiBHI 6—7 2pyOHO20 Xpebys, MM, O08HCUHA OXOJIOONHCEHOI MY, CM; NIOWA «M 308020 BIUKAY,
em?; maca 3a0nboi mpemuni 0xon00xcenoi nismywi, ke (Memoouku oyinku Knypig i ceunomamox ..., 2005).
Kommnnexcrny oyinky monoonaxy ceunetl 3a 8i0200i6e1bHUMU T M SCHUMU SKOCAMU PO3PAX08YEANU 30 THOEK-
com B. Tavinepa (Bawenro, 2019), biomempuuni nokasHuku — 3a memoouxamu Jlaxina (1990). Exonomiuwny
ehekmuericms pe3yIbmamis 00CHI0NCeHb PO3PAX0BYEANU 30 3A2ATbHONPUUHAMON Memoouko (Memooduka
onpeoeneHusi IKOHOMUYeckou ..., 1983).

Bemanosneno, wo xonyenmpayis s3acanvuux ainonpomeioie y cuposamyi Kpogi MOAOOHSKY CeuHel
nio0ocnioHoi epynu 8ionosioae ¢hizionoiyHiti HOpMi KAIHIYHO 300posux meaput i cmanosums 611,36 +
43,872 me%. 3a éixom Oocsenenns scusoi macu 100 ke (0i6), moswunoro wnuxy na piemi 6—7 2pyoHozo xpe-
OYst (MM) ma O0BAHCUHOIO OXONOO0NCEHOL Myuli (CM) MEAPUHU 3A3HAUEHOT BUPOOHUYOL epynu i HOPOoOU 8iONo-
gidaroms Kaacy «enimay. JlocmogipHi KopenayitHi 36 A3KU 6CMAHOBIEHO MIdC NOKA3HUKAMU «KOHYEPH-
mpayis 3a2anbHux Ainonpomeiois, me%y» ma 0oexucuna oxonoddxcenol mywi (cm) (r = -0,622, t. = 4,20), mos-
WuHa wnuky Ha pieui 6—7 2pyonoco xpeoys (mm) (r = -0,652, t. = 4,55), cepeonbodobosuti npupicm
AHCUBOT Macu 3a nepiod KOHMpOALHOL 8ideodisni (2) (r = +0,492, t, = 2,99). Bapmicmob dodamxoeoi npooyx-
yii, AKy odepacyioms 6i0 MONOOHAKY ceuHeli 3 iHOekcom b. Tatinepa 160,14-174,04 6ana, oopisrioe
+1245,64 2pn/eon.

Kniouoei cnosa: monoousx ceumnetl, 8i0200i6eiibHI Ma M SICHI AKOCMI, KOMNIEKCHA OYIHKA, [HOEKC,
MIHIUBICIYb, KOPENAYisl, eKOHOMIYHA eqheKMUBHICMb.
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