9. Khmelnychyi, L. M., V.I. Ladyka, Yu.P.Polupan, and A.M. Salohub. 2008. Metodyka
liniinoi Klasyfikatsii koriv molochnykh i molochno-miasnykh porid za typom — Method of linear
classification of cows of dairy and dairy-meat breeds by type. Sumy: VVP “Mriia—1” Sum: VVP
"Mriya-1. 28. (in Ukrainian).

10. Piddubna, L. M., and M. S. Pelekhatyi. 2011. Vplyv henetychnykh faktoriv na produktyvnist
molochnoho stada — Effect of genetic factors on the productivity of the dairy herd. Suchasni
problemy selektsii, rozvedennia ta henetyky — Modern problems of breeding, breeding and genetics:
zb. nauk. prats VNAU — Collection of scientific works of VNAU. Vinnytsia 8(48):38-44.
(in Ukrainian).

11. Pidpala, T. V. 2006. Skotarstvo i tekhnolohiia vyrobnytstva moloka ta yalovychyny —
Livestock and milk and beef production technology. Mykolaiv, 358 (in Ukrainian).

12. Plohinskij, N. A. 1970. Biometriya — Biometry. Moscow. Izd-vo MGU, 367 (in Russian).

13. Polupan, Yu. P., and M. S. Havrylenko. 2008. Metodyka otsinky selektsiino-henetychnoi
sytuatsii u pleminnykh stadakh — Method of evaluation of breeding genetic situation in breeding
herds. Ahrarna nauka — vyrobnytstvu — Agrarian science — production. 4(46):19 (in Ukrainian).

14. Polupan, Yu. P. 2000. Otsinka buhaiv za typom dochok — Estimation of bulls by type of
daughters. Visnyk ahrarnoi nauky — Bulletin of Agrarian Science. 5:45-49 (in Ukrainian).

15. Mykytiuk, D. M., A. M. Lytovchenko, V. P. Burkat, Yu. P. Polupan, and T. P. Koval. Zah.
red. Yu. P. Polupana i V. P. Burkata. 2004. Prohrama selekisii ukrainskoi chervonoi molochnoi
porody velykoi rohatoi khudoby na 2003-2012 roky — Program of selection of Ukrainian red breeds
of cattle for 2003—2012. Kyiv. 216 (in Ukrainian).

16. Prohorenko, P., E. Saksa, and O. Tulinova. 2006. Vliyanie predkov na povyshenie
geneticheskogo potenciala korov — Influence of ancestors on increase of genetic potential of cows
Molochnoe i myasnoe skotovodstvo — Dairy and meat cattle breeding. 7:11-12 (in Russian).

17. Stavetska, R. V., I. A. Rudyk 2012. Vplyv henotypovykh faktoriv na vidtvorni pokaznyky
koriv — Influence of genotype factors on reproducible indicators of cows. Tekhnolohiia vyrobnytstva
| pererobky produktsii tvarynnytstva — Technology of production and processing of livestock
products — Bila Tserkva.7(90):39—43 (in Ukrainian).

18. Khmelnychyi, L. M., A. M. Salohub, and S. L. Khmelnychyi. 2012. Liniina otsinka buhaiv-
plidnykiv holshtynskoi ta ukrainskoi chorno-riaboi molochnoi porid za eksteriernym typom
yikhnikh dochok — Linear estimation of bulls-breeders of Holstein and Ukrainian black-and-white
milk breeds according to the exterior type of their daughters. Visnyk SNAU. Seriya “ Tvarynnytstvo”
— SNAU Bulletin. Series"Animal husbandry”. Sumy. 12(21):3-9 (in Ukrainian).

.
YK 636.234.082.2

CORRELATION VARIABILITY OF SELECTION TRAITS OF
HOLSTEIN ANIMALS

A. P. KRUGLIAK, T. O. KRUGLIAK
Institute of Animal Breeding and Genetics nd. a. M.V.Zubets of NAAS (Chubinske, Ukraine)
bul ochka23@ukr.net

A positive and statistically highly reliable correlation was found between the values of
parents pedigree values by the type of body of their own and the type of their offsprings
(r = +0.364 £ 0.0503 — 0.611 = 0.0396), as well as between the parents evaluation by type and the
sum of balls for their daughters’ exterior (r = +0.210 £ 0.049 — +0.586 + 0.033). Also, a positive
and statistically significant correlation was established between the evaluation of the udder of the
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daughters of the bull's father and the bull's daughters (r = +0.408 = 0.049) and the mother bull and
daughters of the bull (r = +0.381 + 0.049).

At the same time, a very low negative correlation was established between the body size of the
bulls' daughters and their milk production for 305 days of the first lactation (milk yield
r =-0.095 + 0.0513, milk fat (r = +0.003 £ 0.0518; protein (r = +0.055 + 0.0516).

Keywords: body type, correlation, breeding traits, breeding value of traits, type production
indices

CIIBBIITHOCHA MIHJIMBICTHh CEJEKIIMHAX O3HAK TBAPUH
T'OJIITUHCB-KOI ITOPOIHN

A. II. Kpyrask, T. O. Kpyrasik

Inemumym poszeedenns i cenemuxu meapun imeni M.B.3yoys HAAH (4y6uncere, Yrpaina)

Jlooamny i cmamucmuyno ipo2ioHy KOperayito CMAHOBIEHO MIdHC CeNeKYIHUM THOeKCOM 3a
munom excmep’epy 6amvkie i ix nomomkie (r =+0,364 £ 0,0503 — +0,611 + 0,0396), a makoorc
MIDIC OYIHKOIW 3a munom ekcmep’epy 6 oanax 6amvkie i ix oouox (r=+0,210+ 0,049 -

+0,586 + 0,033). Jooamna i cmamucmuuno 8ipocioHa KOpenayisi 6CMAHOGIEHA MIXNC OYIHKOIO 8U-
MeHi 0ouok bamwkis Oyeais i douok Oyeais (r = +0,408 £ 0,049) i mamepie 6yzaie ma douok byeais
(r =+0,381 £ 0,049).

Husvkuii 610’ emnutl koeghiyienm xKopenayii 6Cmano8ieHo Misc po3mipom miia 004ox 0y2ais i
ixHbor0 Monounoio npodykmusHicmio 3a 305 Owie nepwoi naxmayii: -0,095 + 0,0513; monounuu
arcup — +0,003 + 0,0518; 6inox — +0,055 £ 0,0516.

Knrouosi cnosa: Tun 0yn0BH Tija, KOpeasilisi, ceJleKIiHHA 03HAKA, IVIEMiHHA WiHHICTh, CeJIeK-
WiliHUH iHAeKC

COOTHOCUTEJBbHASA UBMEHUYUBOCTDb CEJIEKIHMUOHHBIX IMPU3HAKOB KUBO-
THBIX IT'OJIIITAHCKOM MOPOIbI

A. II. Kpyrask, T. A. Kpyrask

Hucmumym pazeedenus u cenemuku sxcusomuuix umernu M.B.3yoya HAAH (Yyounckoe, Ykpauna)

Tonooxcumenshyio u cmamucmuiecku O0OCHMOBEPHYIO KOPPETYUIO YCIMAHOBIEHO MENHCIY celle-
KYUOHHbIM UHOEKCOM no muny 9kcmepvepa pooumeneil u ux nomomkos (r = +0,364 + 0,0503 —
+0,611 £ 0,0396), a makoce medxncoy oyeHkoil 3a munom dKcmepvepa 6 6aiax pooumenei u ux 0o-
yepeti (r = +0,210 £ 0,049 — +0,586 + 0,033). [Toroscumenvras u cmamucmuuecku 00CMOBEPHAsL
KOppensayus NOIy4yeHa medxcoy OYEeHKOU 6biMeHu oouepeli Omyos Oblkog U oouepell OblKO
(r = +0,408 £ 0,049), a maxawce mamepeti 6vik06 u douepeii dvikos (r = +0,381 £ 0,049).

Huskuii, ompuyamenvnviii K03¢guyuenm Koppenayuu yCmMamoeieHO MelcO0y pa3ZmMepom
mena doyepeli ObIKOG U UX  MoNOYHOU npodykmuenocmovio 3a 305 Oueti nepgoti  nax-
mayuu: -0,095 + 0,0513; morounsiii scup — +0,003 + 0,0518; 6enox — +0,055 + 0,0516. Krrouegwvie
C106a: THN TeJIOCTO0KEHUs, KOPPEJIsiliNs, CeJIeKIMOHHBIN NMPU3HAK, NJIeMEHHAsl HEHHOCTD,
CeJIEKIIMOHHBIN MHAEKC

Introduction. Over the past 20 years, almost all countries with a developed livestock sector
have changed the direction of selection of dairy cattle from a limited number of characteristics
(milk production and type) to their complex, taking into account animal health, fat content, protein
in milk, reproductive capacity, duration of economic use, number of somatic cells in milk, ease
calving, etc. The methods of evaluation, the algorithms of TPI indices, the characteristics taken into
account in each country are determined by the selection program for each breed and changes in
time. The genetic value of animals is assessed by breeding indices, which are used to rank animals
according to the level of breeding value. The value of the breeding index of bulls is determined by
the number and relative specific traits of the characteristics on which breeding is conducted.
Breeding value, as a genotypic assessment of an animal, does not always correspond to the level of
their breeding index. According to a number of researchers [1, 6, 7], the breeding value of bulls
decreases against the background of the genetic trend of selection characteristics. Studies of the
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correlative variability of complex and functional traits of dairy animals have been given special
attention in recent years [1, 2,4, 6, 7, 8, 10, 11, 13].

The results of research by a number of authors [1-9] indicate the presence of a
multidirectional, with different levels, correlation between individual population-genetic parameters
of linear evaluation and economic-useful traits of animals. Thus, a positive and statistically
significant correlation between milk productivity (at the level of 5.255 kg of milk per cow) was in
cows of first lactation of Ukrainian red dairy breed and the attachment density of udder shares, the
breeding index of their fathers with the efficiency of their use, and very low with the rest of the
linear descriptive traits established.

In the Ukrainian Black-and-White dairy breed have been reliable positive correlative
variability of group traits of an estimation of an exterior of cows (productivity of 6200 kg) which
characterize a dairy type, a body, feet and legs and an udder with descriptive traits — chest depth
(r=0.255-0.777), angularity (r = 0.321 — 0.397), the central ligament of udder (r =0.135 — 0.351),
the front attachment of the udder (r=0.230-0.440) and the height of the posterior udder
attachment (r = 0.154 — 0.404), [9] established.

The results of the researchers indicate that the integration of individual descriptive
characteristics into group (complex) allows them to be used more efficient in cattle breeding.

In this regard, the study of changes in the direction and level of the relative variability of
complex traits of the exterior, productivity and functional characteristics of animals with different
levels of productivity is relevant.

The aim of the work is to establish the nature and degree of the phenotypic correlation
between type productivity index (TPI), predicted transmitting ability (PTA), (breeding value) and
the type of ancestral body with the pedigree value and milk productivity of their Holstein breed
offspring at the milk yield level of 11.000-12.000 kg of milk per lactation.

Material and methods. The correlation relationship between indices of predicted
transmitting ability (PTA) and type productivity indices (TPI) in generations was studied on the
basis of data on the quality evaluation of the offspring of 372 Holstein sires [3], selected for use in
breeding by 5 breeding characteristics of milk production (milk, fat and protein content, milk fat,
milk protein), type of exteriors and functional traits of daughters. The PTA value of daughters and
their mothers was estimated from point of view of the indicators of absolute milk productivity and
the genotypic value of these characteristics. The digital data of scientific research was processed by
methods of mathematical statistics, the software package "Statistica 6.1".

Results. A positive and statistically significant correlation was found between TPI index of
the bulls and their PTA value by quantitative indicators of the productivity of their daughters (milk
yield — r=+0.350 + 0.045, milk fat — r =+0.458 = 0.0412, protein — r =+0.507 = 0.0386) and very
low, but positive — between qualitative traits (fat content — r=+0.105+0.0512, protein —
r=-+0.101 £ 0.0514). The correlation between the TPI of the fathers and the breeding value of their
sons was significantly lower and not always positive. The coefficient of correlation between the TPI
of the fathers and the PTA of the sons by the milk yield of their daughters was +0.190 + 0.004; milk
fat (r=-0.550 = 0.051); protein (r=+0.156 = 0.050); fat content (r =-0.127 = 0.053) and protein
(r=-0.076 £ 0.054).

According to the "mothers-sons" inheritance line, it was established, that the correlation
between the TPI of mothers and the breeding value of sons was also positive, but much lower in
milk yield (r=+0.028 £0.0517), milk fat (r=+0.224 + 0.049), and significantly higher in fat
content (r =+0.157 + 0.0527) and protein (r =+0.101 + 0.054) in milk as compared to these in the
"fathers — sons" line.

The correlation between the TPI indices of the mothers of the bulls' fathers and all the
indicators of the absolute productivity of the bulls' daughters was, although positive, but very low
(r=from +0.010 = 0.0518 to +0.160 + 0.0504), and between TPI of father's fathers and the absolute
productivity of daughters of bulls — negative (table 1).
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1. Correlation between indicators of the parents’ selection index (TPI), breeding value (PTA) and productivity of
their offspring, r £ mr

TPI, milk productivity Milk productivity of daughters for 305 days of the 1 lactation, kg
milk % fat milk fat % protein milk protein
+0.350 = +0.105 = +0.458 + +0.101 £ +0.507 +
TPLof bulls x PTA of bulls 0.0456° 0.0512! 0.0412° 0.0514 0.0386°
10.190 0127 + 10.159 = 20.076 = 10.156 =
TP of fathers x PTA of sons 0.0499° 0.0537' 0.0507° 0.0543 0.0505
10.028 10.157 10224 + 10.101 = 10.157 =
TPI mothers x PTA of sons 0.0517 0.0527> 0.04913 0.0540 0.03913
— 10258 + 10.156 & 10379 + 10.110 10308 =
TPI of fathers x daughter's yield 0.0483° 0.0505° 0.0495° 0.0511" 0.0495°
TPI FM  daughter's milk yield of | +0.010 = +0.158 & 10.127 +0.160 +0.070
bulls 0.0518 0.0504° 0.0509" 0.0504° 0.0515
TPI FF x daughter's milk yicld of 20,053+ 0175+ 20.101 = 20127 = 20,013 =
bulls 0.0516 0.0515 0.0504 0.0506 0.0518

Remark: 'p<0.1; 7 p<0.01; ¥ p <0.001.

The highest and positive correlation was established between the values of the breeding value
of both parents and their sons for the milk productivity of their daughters (milk yield r =+0.451 —
0.491, milk fat r=+0.440 + 0.501, protein r=+ 0.415 — 0.485, (table 2). A positive and highly
reliable correlation was also established between PTA indices of the ancestors and the absolute milk
productivity of their female offspring in generations.

2. Relationship between the indices of the breeding value of ancestors and their descendants, r £ mr

. .. Milk productivity of daughters for 305 days of lactation, kg
PTA value, milk productivity milk ‘milk fat milk protein
PTA of fathers x PTA of sons +0.451 £ 0.0412° +0.501 + 0.0388° +0.485 + 0.0396°
PTA mothers x PTA of sons +0.491 +0.0397° +0.440 + 0.0418° +0.415 + 0.0429°
PTA of fathers x daughter's milk yield +0.643 +0.0303° +0.163 +0.0504" +0.399 + 0.0487°
PTA FM x daughter's milk yield of bulls +0.264 + 0.0476° +0.260 = 0.0485° +0.178 £ 0.0504°
PTA FF x daughter's milk yield of bulls +0.186 + 0,0502° +0.292 + 0,0476° +0.148 + 0,0509°

The highest correlation was established between the PTA value by the milk yield of the
fathers and the absolute milk yield for 305 days of the first lactation of their daughters
(r=+0.643 + 0.0303).

As the distance between generations increases, the correlation between the ancestral PTA and
the absolute performance of their offspring decreases. Thus, in the second generation, the
correlation coefficients between the PTA of the father's fathers (FF) and the fathers' mothers (FM)
with the absolute productivity of their granddaughters amounted to r = +0.186 — 0.264; milk fat —
r=+0.260 — 0.292; protein —r = +0.148 — 0.178.

The highest and positive correlation was established between the PTA of fathers of milk
productivity and the absolute indicator of the milk productivity of their daughters (milk yield
r=+0.643 £ 0.030, milk fat r =+ 0.669 + 0.028, protein (r =+0.552 + 0.037), (table 3).

As a result of the research, a positive and statistically highly reliable correlation was
established between PTA of the parents’ type of body and the type of their offspring (BS)
(r=+40.364 £ 0.0503 — 0.611 £ 0.0396), as well as between the parent's evaluation by type and the
sum of the scores (SC) for the exterior of their daughters (r =+0.210 £ 0.049 — +0.586 + 0.033).
Also, a positive and statistically significant correlation was established between the evaluation of
the udder of the daughters of the bull's father and the bull's daughters (SC) (r = +0.408 £ 0.049) and
the bulls’ mothers and daughters of the bulls (r =+0.381 £ 0.049).

At the same time, a very low, and negative correlation was between the body size of
the bulls' daughters and their milk production for 305 days of the first lactation (milk yield

=-0.095 £0.0513), milk fat (r=+0.003 £ 0.0518); milk protein (+0.055 + 0.0516). A very low
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3. Relative variability of complex and functional traits of animals of Holstein breed

Evaluation, 2 Evaluation,
AP r+m, h AT r+m,
indications indications
Body type: Daughters BS
Fathers X sons +0.401 £0.048 0.16 x milk yield -0.095 +0.0513
x milk fat +0.003
Mothers X sons +0.513 0.083 0.26 +0.0518
Fathers x daughters BS +0.611 +0.039 0.37 X protein -0.055 £0.0516
Mothers X daughters BS | +0.364+ 0.050 0.13 Dau. milk yield % fat content -0.376 £0.0490
Fathers x dau. (SC) +0.586 £0.031 0.034 Dau. milk yield % protein content -0.224 +0.0489
Mothers X dau. (SC) +0.220 +£0.049 0.04 Environment factors
Udder's composite: Milk productivity:
F Dau X sons dau. +0.408 £0.049 0.17 Daughters x contemporaries (GRP)
M Dau x sons dau. x milk yield +0.794
+0.381 0.049 0.14 +0.0192
x milk fat +0.814
Feet and legs: +0.0175
Fathers x sons +0.039 +£0.052 0.001 X protein +0.743 £0.024
Mothers X sons +0.082 £0.051 0.008
Fertility:
F type traits +0.086 0.007
x difficulty birth (DB) +0.0516 )
M type traits x difficulty
birth (DB) +0.019 +0.052 0.00

and negative correlation was established between the ancestral breeding value of the type of their
physique and the milk productivity of their female offspring for 305 days of the first lactation
(r between milk yield =-0.052 — 0.171; fat — 0.034 — 0.110; protein — 0.029 — 0.162), (table 4).

4. Correlation between the indicators of breeding value by the type of bulls and the milk productivity of their
daughters, (r £ mr)

Milk productivity of daughters for 305 days 1" lactation, kg

milk milk fat milk protein

Indicators

Father's type traits x daughters milk
productivity

-0.171+0.0503

-0.082 £0.0514

-0.162 + 0.0504

FF x dau. milk productivity

-0.052 £0.516

-0.110£0.0513

-0.104 £ 0.0512

FM x dau. milk productivity

-0.082 £0.0514

+0.034 £ 0.0517

-0.029 +0.0516

Discussion. The highest correlation was established between the indices of PTA for milk
production of bulls with similar indicators of their fathers and mothers. The lower, and not always
positive, correlation between offspring’s PTA and the breeding indices (TPI) of their ancestors can
be explained by the fact, that each feature is included in the algorithm of the selection index in
relative units of standard deviation with a specific density.

At the achievement of the milk yield of cows at the level of 11-12 thousand kg, such
important trait as type of animal's constitution is leveled and receded into the background. In a
number of countries (New Zealand, Holland), this indicator has not been introduced at all in the
selection index algorithm, and in the United States, Germany, France its specific density has
dropped from 30 in 2000 up to 8-12 % in 2015 year. Specialists of these countries believe, that
behind this trait Holstein animals are already sufficiently consolidated and use a number of new
traits to create "ideal", economically profitable cows [7]. Among them, there are udder health,
daughters' reproductive ability, calving ease, calves' survival, number of somatic cells, duration of
economic use of cows, which ensures economic efficiency of their use [14].

A low correlation was established between the evaluation of the composition of the feet and
legs of parents and their sons (r =+0.039 — 0.082). Also low correlation was established between
the ancestors' rating by type and the difficulty of calving the daughters of bulls (r =+0.019 — 0.086),
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in our studies, once again confirms the increase in the number of daughters' births difficulty with an
increasing in the assessment according to the type of their parents' physique.

It was found, that with the increase of milk yield of Holstein cows up to 11-12 thousand kg,
the correlation coefficient with the fat content in it decreases up to -0.376 £ 0.0490 and protein
to -0.224 + 0.0489, which is statistically highly significant.

In our studies, a positive close statistically significant correlation was established between the
milk production of bulls' daughters and their contemporaries, which have been used in 564 herds.
The correlation coefficient between the milk yield was +0.794 = 0.0192; milk fat +0.814 + 0.0175
and milk protein +0.743 + 0.024, which indicate the predominant influence of environment factors
on the formation of milk productivity of cows.

Conclusion. The conduct of selection work on the basis of integrated accounting of TPI
indices with PTA (breeding value) of sires on specific traits of milk productivity is more effective in
selection of fathers and mothers of bulls for improving herds and breeds, in comparison with the
selection of animals only by selection breeding indices.

The results of the research allow to state, that the relative variability of the complex traits of
the exteriors and productivity of dairy animals is changed in the process of their improving and, to a
certain extent, is as an indicator of direction and level of their productivity. At the milk yield level
of 11-12 thousand kg of milk, a positive and statistically significant correlation of the indices of
value of the types of ancestors and their offspring is still observed, but is leveled between the body
size and milk productivity.
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MPOJYKTUBHOE JOJITOJETHE I'OJIITHUHCKHUX KOPOB
EBPOIIENCKOW CEJEKIINU PA3HBIX JIUHUM B YCJOBHUSIX
MNPOMBIIIJIEHHOM TEXHOJIOI'UHA

P. B. MUJIOCTHUBBIMH, JI. B. KAPJIOBA
Hnenponemposckuii 20cyoapcmeenHulil azpapro-3koHomuyeckutl ynusepcumem ([nenp, Yxpauna)
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Hccneoosano enusinue TuHelHol NPUHAOIEHCHOCMU HA NPOOYKMUBHOE Q0JI20Iemue U NONHCU3-
HEHHYIO MONIOYHYIO NPOOYKMUBHOCMb 20JUMUHCKO20 CKOMA €8PONEUCKOU CeleKyuUu 6 YCI08UsX
NPOMBIULEHHOU MEXHON02UU. YCMAHOBIeHO 00CMO8epHOe GIUAHUE 2eHEMUYECKO20 NPOUCXOHCOe-
HUSL KOPOB HA BEUYUHY NONCUSHEHHO20 YOO051, COOEPAHCAHUS HCUPA U DeNKa 6 MOJIOKe, a MaKmce Cpo-
KU UX XO3AUCMBEHHO20 UCNONIb30BAHUS, YMO NOOMBEPHCOAem Yeneco0Opa3HOCb UCNOIb308AMb 8
ceNeKyuOHHO-NIeMeHHOU pabome npouzsooumeinell bl0arWUxcs JUHUL, Komopsle 00beOUHAIOM 6
cebe BbICOKYIO NIEMEHHYIO YeHHOCb N0 NPOOYKMUBHOCIU Q0uepell C YIyYuarowum 3¢gpexkmom no
OUMENbHOCMU UX XO3AUCMBEHHO020 UCNONb308aHus. TlonyuenHble OanHble YKA3bI8AIOM HA 803DAC-
mawnue Cuibl GIUAHUS TUHEUHOU NPUHAOLEHCHOCTIU HA NOJMCUSHEHHbIE NOKA3amenu npoOyKMuUeHoOC-
MU KOPO8 omeyecmeeH Ol 2eHepayull, Ymo ceuoemenbcmsayem 06 ociadieHuu 0elucmsus napamu-
nUYecKux paxkmopos 8 YCio8usx Kpyeio2c0008020 6eCnpussisHo-00KCo8020 COOEPHCAHUS U OOHOMU-
NHO20 KOPMJIEHUS.
Kniouesvie cnosa: KOpoOBBI, TOJIITHHCKAS MOPOA, IMHUH, 10JIT0JIeTHE, MOKU3HEHHAS TPOIY-
KTHBHOCTH, KOPPeJIsIusi

PRODUCTIVE LONGEVITY OF HOLSTEIN COWS OF EUROPEAN SELECTION OF
DIFFERENT LINES UNDER INDUSTRIAL TECHNOLOGY CONDITIONS
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