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ADAPTIVE AND PRODUCTIVE QUALITIES OF SOWS OF THE 2 LARGE
WHITE x 2 LANDRAS MIX: EMPHASIS ON SELECTION OF HIGHLY
PRODUCTIVE ANIMALS BY THE Kh2 INDEX

Abstract

The article presents the results of studies on the adaptive-productive traits of sows from the
% Large White X % Landrace cross and data on calculating the economic efficiency of using them
in an industrial complex. Research was carried out at the Druzhba-Kaznacheyevka agricultural
enterprise in Dnipropetrovsk Oblast and in the livestock laboratory of the State Institution
“Institute of Cereal Crops” of the National Academy of Agrarian Sciences (NAAS). The work was
performed under NAAS research programme No. 31 “Genetic improvement of agricultural animals,
their reproduction and preservation of biodiversity” (Genetics, preservation and reproduction of
biological resources in livestock).lt was established that sows of the > Large White X % Landrace
combination have a lifespan of 38.3 months, a breeding-use duration of 28.3 months, a litter size of
10.5, and a litter mass at weaning at 28 days of 74.1 kg, their adaptive-productive quality index
ranges from 21.32 to 119.57 points. A statistically significant difference between animals of
different differentiation according to the adaptive-productive quality index Kh> was found for
lifespan (18.6-28.1 months), breeding-use duration (17.5-26.5 months), number of farrowings (2.9—
4.7), live piglets (33.7-53.6), litter size (0.4-0.7), litter mass at weaning at 28 days (4.6—7.1 kg) and
the SIVYAS index (4.01—6.85 points).The highest piglet survival rate to weaning at 28 days (94.1 %)
was observed in the third experimental group's sows. The number of significant pairwise
correlation coefficients between the Kh: adaptive-productive index, lifespan, duration of breeding
use, and the reproductive qualities of the %> Large White % % Landrace sows is 50.0 %. The
greatest increase in additional production was obtained from sows in the first experimental group
(Kh2=70.19—119.57 points), it amounted to +4.65 %, and its value equalled +240.12 UAH per
head per farrowing. The selection criterion for sows with high adaptive and productive qualities is
animals whose Kh; index is 70.19 points or more.

Keywords: sow, breed, combination, adaptive and productive qualities, index, variability,
correlation, value of additional production.

Introduction. Among the urgent issues for developing the pig industry in
Ukraine today and in the post war period are those that most effectively help increase
the numbers of pigs bred for meat and improve their productive traits. In Ukraine’s
agricultural enterprises, this is achieved by intensifying the reproduction of
domestically bred animals, introducing innovative methods for evaluating the
breeding value of replacement young stock, sows, and boars, and by using pigs of
foreign origin [1-15]. According to domestic researchers, these animals possess high
genetic potential for key productive traits, but this potential is not always fully
realized. Factors affecting this include feeding and housing conditions that do not
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meet zootechnical standards, climatic influences, and insufficient adaptation in pigs
of French, British, Canadian, Hungarian, Danish, and other origins.

Problem statement, analysis of current studies. Research by O.I. Dudka
shows that sows of the Ukrainian Steppe Spotted breed exhibit high levels of
adaptation to breeding conditions and to the environment of Ukraine’s steppe
zone [16]. The author notes that these animals have increased longevity and breeding
use and reduced adaptation indices 40.6 months, 27.4 months, and 27.5 points,
respectively. The lifespan of sows of the Ukrainian Steppe White breed was
35.7 months, their productive use age was 21.9 months, and their adaptation index
was 37.7 points. It has been demonstrated that as sows age and have more farrowings,
their adaptive ability index decreases, meaning these animals become better adapted
to their environment. A high level of adaptability in the genotypes of the breeds
studied is also confirmed by the evaluation of their working value: for each sow, the
number of viable piglets totals 22.3-35.3 heads, which corresponds to the “medium”
level on the scale for assessing the working value of sows.

A. 1 Kyslynska notes that the adaptation process negatively affected the
reproductive performance of the sows under study [17, 18]. Her research results show
that the lowest values were recorded in the first-generation animals compared to the
acclimatized generation. It was found that adaptation affects sow productivity: the
number of non-productive returns in third-generation animals decreased by 20.7 %
(P>0.999), and the number of problematic farrowings almost halved. At the same
time, the number of live piglets at birth increased by 7.9 % (P>0.95) in third-
generation sows compared with the acclimatized animals. The breeding-value index
increases with each subsequent generation. The highest value was obtained in third-
generation sows (419.45 units), which is 113.41 units (P >0.95) higher than in the
acclimatized animals. The adaptation index and annual adaptation index in third-
generation animals increased by 18.02 and 13.6 units, respectively, compared with
the acclimatized animals (P > 0.999).

Purpose of the study: to investigate the adaptive, productive, and reproductive
qualities of sows of the 2 Large White x /2 Landrace combination, and based on the
data obtained, to calculate the economic efficiency of their use in the conditions of an
industrial complex.

Presentation of the main research material. The research was conducted at
the “Druzhba-Kaznacheiivka” Limited Agricultural Company in Dnipropetrovsk
Oblast and in the livestock laboratory of the State Institution “Institute of Cereal
Crops” of the National Academy of Agrarian Sciences of Ukraine (NAAS). The work
was carried out under NAAS research programme No. 31 “Genetic improvement of
agricultural animals, their reproduction and preservation of biodiversity” (Genetics,
preservation and reproduction of biological resources in livestock).

The evaluation of sows from the ' Large White % %2 Landrace combination
took into account the following quantitative traits: lifespan (months); duration of
breeding use (months); total number of farrowings; total number of live piglets born;
prolificacy (head); number of piglets at weaning at 30 days of age (head); litter mass

at weaning at 30 days of age (kg); and piglet survival to weaning (%) [19].
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The adaptive-productive qualities index (1) and the selection index for the
sow’s reproductive qualities (2) were calculated using the following mathematical
models:

Kh2:|:(LxAS1)—(LxAD])}+N (1)
o, o,

where: Kh, — index of adaptive and productive qualities of the sow, points; AS1 — life
expectancy in deviations from the mean value; AD1 — duration of breeding use in
deviations from the mean value; ot — phenotypic standard deviation of life
expectancy; op — phenotypic standard deviation of duration of breeding use, N — total

number of live piglets obtained, head [20];
S]VYASZ(6XX1)+|:9,34X(%):| (2)
3

where: SIVYAS — selection index of reproductive qualities of the sow, points; X; —
multiparity, goal; X, — mass of the litter at the time of weaning, kg; X3 — age of
piglets at the time of weaning, days [21, 22].

The formation of groups was carried out by calculating the average value and
the standard deviation of the Kh2 index. For animals of the I, II, and III experimental
groups, this indicator was equal to X + (0.67 x 6), X £ (0.67 x 5), and X - (0.67 x o),
respectively.

The cost of additional production [23] and the main biometric indicators (X, Sx,
Cv, SCv, r, Sr, tr) [24, 25] were calculated using generally accepted methods. The
strength of correlations between the signs was determined using the Chaddock scale
[26] (Table 1).

Chaddock'sscaleforgradingthestrengthofthecorrelationbetweenquantitativet;iﬁtt)sle 1
Correlation coefficient value Strengthof correlation
0,1-0,3 Weak
0,3-0,5 Moderate
0,5-0,7 Significant
0,7-0,9 High
0,9-0,99 Veryhigh

Statistical errors for the arithmetic mean (3), standard deviation (4), coefficient
of variation (5), and correlation coefficient (6) were calculated using the following
formulas:

2 C 1—#?

S=F @) S @ o= ) S-

3)

Jn
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where: n is the sample size; o is the standard deviation; Cv is the coefficient of
variation; r is the correlation coefficient.

It was established that the life expectancy of sows of the 2 Large White x %
Landrace combination is 38.34+1.24 months (Cv=29.35 %), and the duration of
breeding use is 28.3+1.14 months (Cv=36.57 %). During the breeding use, 5.4+0.20
farrowings (Cv=33.84 %) were obtained from sows of the specified combination, a
total of 56.1+2.00 live piglets (Cv=32.30 %). Their multiparity is 10.5+0.12 goals
(Cv=10.80%), the number of piglets at the time of weaning at the age of 28 days —
9.8+0.09 goals (Cv=8.70%), the mass of the litter at the time of weaning at the age of
28 days — 77.8+0.86 kg (Cv=10.09%), the survival of piglets at the time of weaning —
90.2+0.81%. The selection index of reproductive qualities (SIVYAS) in sows of the
total sample (n=82) ranges from 73.93 to 110.89, the index of adaptive and
productive qualities of the sow, from 21.32 to 119.57 points.

Taking into account the differentiation of animals according to the index of
adaptive and productive qualities Kh2, it was established that sows of the
experimental group I (Kh,=70.19-119.57 points) exceeded animals of the II (Kh,=
44.23-67.62 points) and III (Kh,= 21.32-43.94 points) in terms of life expectancy by
18.6 (td=7.26; P<0.001) and 28.1 months (td=10.80; P<0.001), in terms of duration
of breeding use - by 17.5 (td=7.20; P<0.001) and 26.5 months (td=10.35; P<0.001),
in terms of the number of farrowings received - by 2.9 (td=7.83; P<0.001) and 4.7
(td=11.75; P<0.001) (Table 2).

//Cinbcoroeocnodapcobki Hayku//

Table 2
Life expectancy, duration of breeding use, and reproductive qualities of 2 Large
White x % Landrace sows of different differentiation by Kh; index

Kh: index gradations, point
;g é 70,19-119,57 44,23-67,62 21,32-43,94
1 Q
unitsg}?rigzgl)lrrse’ment E% é Group
I II III
n 16 48 18
X£Sx 55,3+2.,43 36,7+0,83 27,2+0,95
Lifespan, months 0+S, 9,74+1,723 5,80+0,592 4,05+0,675
CESev, % 17,61+3,116 15,80+1,613 14,88+2,480
‘ . XESx 44,.342,36 26,8+0,60 17,8+1,02
2‘;%2“ of breeding use, ™ ¢ 9,45+1,672 4,18+0,426 4,360,726
C£Sev, % 21,33+3,775 15,59+1,592 24,49+4,081
X£Sx 8,1+0,37 5,240,11 3.4+0,18
Farrowings received, total. 0+Ss 1,50+0,265 0,78+0,079 0,77+0,128
C+So, % 18,51£3,276 15,00+1,532 22,64+3,773
X£Sx 88,3+3,28 54,6+0,98 34,7+1,46
Total live piglets born, no. o+S, 13,14+2,325 6,84+0,698 6,22+1,036
CESev, % 14,88+2,633 12,52+1,278 17,92+3,159
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X£Sx 10,9+0,14 10,5+0,07 10,2+0,10
Multiparity, no. o£S, 1,35+0,238 1,05+0,107 1,20+0,200
CitSew, % | 12,38+2,191 10,001,021 11,76+1,960
Number of piglets at the X£Sx 9,6+0,16 9,7+0,12 9,6+0,22
time of weaning at the age 0+Ss 0,65+0,115 0,87+0,088 0,96+0,160
of 28 days, no. CASey, % | 6,77+1,198 8,96+0,915 10,00+1,667
Welght of the nest at the X+Sx 81,631:1,84 77,0ﬂ:1,07 74,531:2,07
time of weaning at the age 0£Ss 7,36+1,302 7,43+0,758 8,82+1,470
of 28 days, kg CtSew, % | 9,011,594 9,64+0,984 11,831,971
(I;;gletsurvwaltoweamng’ XSy 88,0+1,93 92,3+1,06 94,141,71
XSx 94,82+1,270 | 90,81+1,030 87.97+1,891
SIVYAS, score o£S, 9,08+1,607 7,14+0,729 8,02+1,336
CASey, % | 9,57+1,693 7,860,802 9.11+1,518

The differences between the animals of the specified groups for the indicator
“total live piglets born” amount to 33.7 (td=9.85;P<0.001) and 53.6 head
(td=14.97; P>0.001); for “prolificacy” — 0.4 (td=2.67;P<0.05) and 0.7 head
(td=4.11;P<0.001); for “litter mass at weaning at 28days” — 4.6
(td=2.16; P<0.05) and 7.1 kg (td=2.57; P <0.05); and for the SIVYAS index —4.01
(td=2.46; P <0.05) and 6.85 points (td=3.01; P <0.01). The highest piglet survival
to weaning at 28 days (94.1 = 1.71 %) was recorded in sows of the third experimental
group. No significant differences among the experimental groups were found in the
number of piglets at weaning at 28 days of age.

The biometric analysis indicates that the pairwise correlation coefficient
between the “Kh,” index, lifespan, duration of breeding use and the reproductive
traits of sows of the ' Large White x /2 Landrace combination ranges from —0.199
(tr=1.93; P>0.05) to +0.999 (tr=4657.67; P <0.001) (Table 3).

Table 3
Level of correlations between the index Kh,, lifespan, duration of breeding use, and
reproductive qualities of sowscombination !z Large White X > Landrace, n=82

Sign Biometric Indicators ]
Correlation Strength
X y r£Sr tr
1 +0,888+0,0227*** 39,14 High
2 +0,907+0,0190%** 47,66 Very High
Khy, 6ana 3 +0,9314+0,0143%** 65,12 Very High
4 +0,999+0,0002%** | 4657,67 Very High
5 +0,057+0,1069 0,53 -
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6 ~0,124+0,1056 1,17 Weak
7 +0,166+0,1043 1,59 Weak
8 ~0,19940,1030 1,93 Weak

Note: 1 — life expectancy, months, 2 — duration of breeding use, months, 3 — total number of
piglets received; 4 — total number of live piglets born; 5 - multiparity, number; 6 — number of
piglets at the time of weaning at the age of 30 days, number; 7 — litter weight at the time of weaning
at the age of 30 days, kg; 8 — survival of piglets to weaning at the age of 30 days, %, *** - P<0.001

Significant relationships were established between the following pairs of traits:
Kh, X life expectancy (r=+0.888, tr=39.14), Kh, X duration of breeding use
(r=10.907, tr=47.66), Kh, x total number of farrowings (r=+0.931, tr=65.12), Kh, x
total number of live piglets born (= +0.999, tr=4657.67).

Calculation of the economic efficiency of the research results shows that the
maximum increase in additional production was obtained from sows of the first
experimental group (Kh,=70.19-119.57 points) (+4.65%) (Table 4).

Table 4
Economic efficiency of using sows of different differentiation according to the
index of adaptive and productive qualities K>

Cost of

Nestweightatwea + additional

Group Kh, point ningat 30 tothepopulation production,

daysofage, kg mean, % UAH / head /
farrowing
11 21,32-43,94 74,5+2,07 -4,24 -218,95
I 44,23-67,62 77,0+1,07 -1,02 -52,67

I 70,19-119,57 81,6+1,84 +4,65 +240,12

Note: * — the selling price of young pigs at the time of the experimental part of the research
was 88.5 hryvnias per 1 kg of live weight

The cost of additional production obtained from one sow of the specified group
is +240.12 hryvnias / head / farrowing.

Conclusions and prospects for further research.

1. In sows of the !4 Large White x /2 Landrace combination, the lifespan is
38.3 £ 1.24 months, the duration of breeding use is 28.3 &+ 1.14 months, prolificacy is
10.5£0.12 piglets, and litter mass at weaning at 30 days of age is 74.1 = 0.81 kg; the
adaptive productive qualities index ranges from 21.32 to 119.57 points.

2. A significant difference between animals of different groups according to
the adaptive productive qualities index Kh, was found in lifespan (18.6—
28.1 months), duration of breeding use (17.5-26.5 months), number of farrowings
obtained (2.9-4.7), number of live piglets (33.7-53.6 head), prolificacy (0.4-0.7
head), litter mass at weaning at 28 days (4.6—7.1 kg) and the SIVYAS index (4.01-
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6.85 points). The highest piglet survival to weaning at 28 days (94.1 £1.71 %) was
observed in sows of the third experimental group.

3. The proportion of significant pairwise correlation coefficients among the
adaptive productive qualities index Kh,, lifespan, duration of breeding use, and
reproductive qualities of the 2 Large White x 72 Landrace sows is 50.0 %.

4. The greatest increase in additional production was obtained from sows of the
first experimental group (Kh, =70.19-119.57 points). It amounted to +4.65 %, and its
monetary value was +240.12 UAH per head per farrowing.

5. Animals with a Kh, index of 70.19 points or higher should be selected as
sows with high adaptive and productive qualities.

Prospects for further research. Further work involves conducting studies of
the signs of long-term adaptation and reproductive qualities of sows of foreign
selection, taking into account their differentiation by some genetic markers.
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AJAIITUBHI TA NPOAYKTUBHI AKOCTI CBUHOMATOK
HHOE€AHAHHSA2 BEJIUKA BIJIA x 2 IAHAPAC: AKIHHIEHT HA BIJIBIP
BUCOKOINPOAYKTUBHUX TBAPHUH 3A IHIEKCOM Kh:

Anomauisn

B cmammi nasedeno pesynomamu 00cniodcenb a0anmMueHO-NPOOYKMUBHUX SAKOCMEL
CBUHOMAMOK NOEOHAHHA > 6enuka Oina X Y nanopac, a makoxic OaGHUX po3paxyHKy eKOHOMIUHOL
epexmueHicmy iX UKOPUCMAHHI 8 YMOBAX NPOMUCTIOB8020 KOMNIEKCY. J{OCHiOxiceHHs: nposedeHo 6
CTOB «/lpysicoa-Kasnaueieka» [IHinponempogcvkoi obaacmi, a makoxc 8 jaabopamopii
meapunnuymea [V Incmumym 3zeprosux xkyiomyp HAAH. Pobomy euxonano 3eiono [ITH/] HAAH
Ne31 «l'enemuune noninuwienHs CilbCbKO20CNOOAPCHKUX MBAPUH, IX 8I0ME0OPEHH ma 30epedtCeHHs.
bioposmaimmsay. (I'enemuxa, 30epedxcenns ma 6i0mMEOpeHHs 0iopecypcié y MEAPUHHUYMEI).
Yemanoeneno, wo y ceunomamox noeonannsa > eenuxa 6ina X %: namopac mpusanicme dHcumms
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cmanogums 38,3 mic, mpuganicms nieminHo20 sukopucmants — 28,3 mic, bacamonnionicms — 10,5
20]1, Maca eHizoa Ha yac eionyuenHs y eiyi 28 0i6 — 74,1 ke, iHOexc adanmusHO-npoOYKMUGHUX
AKocmell Koausaemocs y medcax 6io 21,32 0o 119,57 banis. [{Jocmosipuy pisHuyto midxc meapunamu
pisHoi oughepenyiayii 3a iHOekcom adanmusHO-npooykmuenux sxocmeu Khy ycmarnosnieno 3a
mpuganicmio xcumms (18,6-28,1 mic), mpusanicmio nieminHoeo euxopucmanns (17,5 — 26,5 mic),
KinbKicmio odepaicanux onopocis (2,9 —4,7), aocusux nopocam (33,7 — 53,6 con), baecamonnionicmo
(0,4 — 0,7 eon), macor enizoa Ha yac gioayuenns y eiyi 28 0io (4,6 — 7,1 xe), CIBAC (4,01 — 6,85
bana). MaxcumanvHuil nokazHux 36epexcenocmi nopocsam 00 gioayuenHs y 6iyi28 0i6 (94,1 %)
susenieno y ceunomamox Il niooocnionoi epynu. Kinbkicms docmogipuux xoeghiyicumie napHoi
Kopensayii Midc IHOeKcoM aoanmuero-npooykmusHux skocmeti Kh, —mpusarnicms ocumms,
MpUBaAnicmy  NIEMIHHO20 BUKOPUCMAHHA MA  GIOMBOPIOBANbHUMU — AKOCMAMU — CEUHOMAMOK
no€oHanua %2 eenuxka oina * % nanopac oopisrioe 50,0 %. Makcumanvny npubagxky 000amkogoi
npooykyii odepacano 6i0 ceunomamox I niodocnionoi epynu (Kh>=70,19-119,57 6ana). Boua
cmanosums +4,65 %, a ii eapmicmo dopisHioe +240,12 epn. / 2on / onopoc. Kpumepiem 6i06opy
CBUHOMAMOK 3 BUCOKUMU AOANMUBHUMU [ NPOOYKMUBHUMU AKOCMAMU € MEApUHU Y AKUX inoekc Kh
cmanosums 70,19 i 6invwe Oanis.

Kniwwuosi cnosa: ceunomamka, nopooa, NOEOHAHHA,  AOANMUBHO-NPOOYKMUBHI
AKoCcmi, iH0eKC, MIHAUBICMb, KOpeasayis, 8apmicmb 000amKo80i npooyKyii.

Crarta Hagivinuia 1o penakuii 31 Tpasas 2025 poky

CrartTs npoitnuia peuenzyBanus 09 nunus 2025 poky
Cratts ommy6sikoBana 30 BepecHs 2025 poky
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