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The results of analytical studies of breeding value variability on the basis of milk productivity,
selected for reproduction of bulls of different genealogical formations of Holstein breed, are
presented. A statistically significant difference between the breeding value of bulls and their parents
of different genealogical groups of the milk yield was established.

The variability of bulls breeding traits and the milk productivity of their daughters in the middle
of genealogical formations was dominated by similar indicators between genealogical formations.

In the middle of related genealogical formations, animals of new generations significantly
outnumbered animals of earlier generations in level of breeding value.

The high correlation between breeding value of milk yield, milk fat and protein of parents and
their sons was identified. The highest correlation coefficient (r = +0.643 = 0.030) was established
between the absolute milk productivity of daughters for 305 days of first lactation and the level of
breeding value of milk yield of their parents, which decreased sharply when compared with their
ancestors of older generations.

The power of the influence of ancestral breeding value on the milk yield of the first born cows
decreased with the removal of them in generations. The share of fathers influence on the daughter's
milk yield was 35.1%, fathers — fathers — 11.7%, mothers — 10.6% and fathers — fathers — fathers —
2.7%.

Keywords: bull, genealogical group, breeding value, milk productivity, variability, correlation,
heredity, power of influence

MIHJIUBICTh TA YCHAJIKYBAHHSA IIJIEMIHHOI IIIHHOCTI BYTAIB PI3HUX
TEHEAJIOTTYHUX ®OPMYBAHbB I'OJIIITHHCHKOI TOPOIHN

A. II. Kpyrask, T. O. Kpyrask

Inemumym pozeedenns i cenemuxu meapur imeni M.B.3yoys HAAH (Hyouncvke, Yrpaina)

Buknaoeno pesynomamu ananimuyHux 00cniodHceHb MIHAUBOCMI NIEMIHHOI YIHHOCMI 34 03HA-
Kamu MOJ0YHOI NPOOYKMUBHOCMI, 8I0CENEeKYIOHOBAHUX O 8IOMBOPEHHs 0V2aig PI3HUX ceHeano2iy-
HUX (hopMYB8aHb 20MUMUHCHKOI NOPOOU. Bcmanosneno cmamucmuito 6ipociony pisHUYo Midc no-
Ka3HuKamu nieMinHoi yinnocmi Oyeaie ma ixHix 6amvKie pi3HUX 2eHeano2iuHux popmMysans 3a Ha-
0oem.

Minnugicms 03Hak nieminHoi yinHocmi Oyeaie ma MOJLOYHOI NPOOYKMUBHOCMI IXHIX OOUOK 6
cepeOuHi 2eHeano2iuHuUx (opmy8ans nepesatcanda aHai02iuHi NOKAZHUKU MIC 2eHeano2iyHumMu gop-
MYBAHHAMU.

B cepeouni cnopionenux ceneanoziunux ¢hopmyeans meapunu HO8UX NOKONIHb 3 pieHeM Nle-
MIHHOT YIHHOCMI CYMMEBO NEPesaX}calu Meapur NONepeorix NOKONIHb.

Busnaueno sucoxi kopensayitini 36 ’13ku MidiC pigHeM NAeMIHHOI YIHHOCMI 3 HAOOEM, MOJIOYHUM
arcupom ma oinkom 6amokie ma ixuix cunie. Hatisuwuii koeghiyienm rxopensyii (r = +0,643 + 0,030)
BCMAHOBIEHO MINC NOKA3HUKAMU MOJOYHOI npodykmugnocmi 0ouok 3a 305 Owie nepuioi raxmayii
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ma pisHem NIeMIHHOL YIHHOCMI 3a HAOOEM IXHIX OAMbKIG, AKUL PI3KO 3HUINCYBABCS NPU NOPIGHAHHI X
i3 npeoxamu cmapuiux noKOJiHb.

Cuna eénaugy niemMiHHoi YihHOCMI NPeoKié Ha HAOIll NepPBiCMOK 3MEHULYB8ANLACY 13 BIO0AIeHHM
ix y noxoninusax. Yacmka ennusy bamvkie na Haoditl 0owox cmanosuia 35,1%, bamvkie — bamovkie —
11,7%, mamepis — 10,6% ma bamokie — 6amovkie — bamokie — 2,7%.
Knrouosi cnosa: dGyraii, ciopiineHa rpyna, njieMiHHa WiHHICTb, MOJIOYHA NPOAYKTHUBHICThH, MiH-
JIUBICTH, KOpeJIALif, YCNAAKYBAHHS, CHJIA BILTUBY

U3MEHYMBOCTh " HACJIEJIOBAHUE TIJIEMEHHOM IIEHHOCTH BbIKOB
PA3HBIX TEHEAJIOTHYECKHUX ®OPMUPOBAHUI I'OJIITUHCKOM MOPOIbI
A.II. Kpyrask, T. A. Kpyrasik

Hncmumym paseedenus u cenemuxu sxrcueomuwix umenu M.B.3yoya HAAH (4ybunckoe, Yxpauna)

H3n001cenvl pe3yibmamol AHATUMUYECKUX UCCTIEO008AHUL USMEHYUBOCIU NIEMEHHOU YEeHHOCMU
1O NPUZHAKAM MOJIOYHOU NPOOYKMUBHOCMU, OMCENeKYUOHUPOBAHHBIX OJisl B0CNPOU3BEOEHUs ObIKOE
PA3UYHBIX 2eHEAN02UeCKUX POPMUPOBAHUL 2OIUMUHCKOU NOPOObL. YCMAH08IeHO cCmamucmuye-
CKU OOCMOBEPHYIO PA3HUYY MedHCOy NOKA3AMENIMU NIeMEHHOU YeHHOCMU ObIKO8 U Ux pooumenel
PA3HBIX 2eHeaNo2uyecKux opmuposanuil No Hadoi.

H3meHuuocms npu3HaKos niemMeHHol YeHHOCMU ObIKO8 U MOJIOYHOU NPOOYKMUBHOCMU 00Ye-
peti 8 cepedune 2eHeano2uieckux gopmuposanutl oviia Oonvbulell, Yem aHaio2udHble noKazamenu
MedHcoy ceHeano2udecKuMu opmMuposaHusmu.

B cepeoune poocmeennuix eeneanocuieckux opmuposanull #HUOMHbvle HOB8bIX NOKOJIEHUU NO
VPOBHIO NJIEMEHHOU YEHHOCU CYUWeCMBeHHO NPeodaadan HUSOMHbIX NPeoblOyUUX NOKOIeHUIL.

Ycemanoenena evicoxas koppensayuonnas cesizvb medcoy YpOGHeM NIEMEHHOU YEeHHOCmU NO
HA0010, MOJIOYHOMY JHcupy U OenKy pooumerneti u ux cvinogeti. Camwiii 8b1COKUL KOIDPUyuenm Kop-
pensiyuu (r = +0,643 £ 0,030) ycmanosneno mesicdy noxazamensimu MOJIOYHOU NPOOYKMUBHOCTIU
Oouepeiti 3a 305 OHell nepsoli 1akmayuu u ypoeHem NIeMeHHOU YeHHOCMU NO HAO0I0 UX OMY08, KO-
MOPYbIUL PE3KO CHUNCANCA NPU CPABHEHUU UX C NPeOKAMU CIAPUUX NOKOJIeHU.

Cuna enusiHus niemMeHHoU YeHHOCmuU npeoko8 Ha y0ol Nep8omeloK YMeHbUANACh C YOdleHUeMm
ux 6 nokonenusax. Cuna enusHusA NiIeMeHHOU YeHHOCMU OMYo8 HA AOCOIOMHYI0 MOJIOYHYIO NPOOYK-
mugHocmsb douepeti cocmasnsana 335,1%, omyos — omyos — 11,7%, mamepeti — 10,6% u omyos —
omyos — omyos — 2,1%.

Kntouesvie cnosa: ObIK, poACTBeHHasl TPYNIa, MJIeMeHHAas IEHHOCTb, MOJIOYHAS] MPOIYKTHB-
HOCTh, H3MEHYNBOCTh, KOPPeJIsS s, HACJeT0BAHNE, CUJIA BJIUAHUSA

Introduction. The main task of breeding with commercial breeds of cattle at different levels of
breeding organization (individual or large-scale) is the constant search for the most valuable
genotypes and their maximum use in the population [1-3]. In native science and practice, the main
method of improving dairy breeds is breeding for bloodlines [4-23]. The bloodline is understood to
mean a genealogically distinct group of animals within a breed that derives from a productive and
pedigree breeder, and inherits its traits for generations [10-11].

Bloodline breeding continues to be the only method of preserving the gene pool of small and
local breeds, the main task of which is not to maintain the heredity of individual animals but to
maintain the genetic diversity of the population [12].

In leading dairy cattle countries in North America and Europe, large-scale breeding is aimed at
identifying, by assessing the quality of offspring, and maximizing the use of a limited number of
breed-leaders. Due to the fact, that the probability of obtaining bull-improvers with high breeding
value (breed leaders) on selected breeding grounds (within +3 o and above) is low enough, according
to some foreign and some domestic scientists, breeding along the bloodlines can limit the selection
of prominent bulls, and therefore slow down selection [24-27].
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The success of large-scale breeding based on the use, evaluated by the quality of the offspring,
bull-improvers, has caused many foreign and some domestic specialists to have a negative attitude to
the traditional breeding method — breeding along the bloodlines [28].

At the same time, the analysis of the gene pool of Holstein breed [29, 31] and the catalogs of
Holstein associations of the USA and Canada reveals the saturation of genealogies by the nicknames
of breed-leader breeds, the use of different degrees of inbreeding, formation of large groups of related
animals.

In this regard, the purpose of our work was to determine the level and variability of indices of
primary breeding value based on the milk productivity of bulls of different genealogical groups of
US Holstein breeds selected for reproduction, to determine the degree of influence on these traits of
their ancestors.

Material and research methods. For the analytical studies, the results of an evaluation of the
Holstein proven bulls (n = 372) of the United States [31], for the quality of their offspring, selected
for reproduction, in 5598 heads, have been evaluated. By genealogy, the bulls were divided into 5
related groups. The breeding value of the bulls of different genealogical groups was analyzed by:
milk yield, kg; fat content in milk, %; amount of milk fat, kg; protein content, %; amount of milk
protein, Kg.

Calculation of digital data was carried out by the method of mathematical statistics (correlation,
heredity) according to M. A. Plokhinsky, by means of the software package "Statistica—6.1" [30].

Results. The analysis revealed that among the 372 bull-improvers, selected for reproduction,
as a result of the initial assessment, 215 heads of them are the sons of 15 bulls-leaders of the breed
and belong to 5 genealogical groups (table 1).

The largest number (22.8%), selected for reproduction bulls (85 heads) belong to the related
group Chief 1427381 and Elevation 1491007 — 54 heads (14.5%). A slightly smaller number of bull-
improvers were received from the sons of the bulls Tradition 1682485 — 39 heads (10.5%) and
Valiant— 17 heads (4.5%), who are the followers of the aforementioned related groups.

A statistically significant difference between the breeding value on the basis of milk
productivity was found in bulls, recognized as improvers, belonging to different genealogical
formations. Breeding value for milk yield, taken from the sons of the related Tradition group was
+803.9 + 34.1 kg of milk and exceeded the group average by 153 kg, which is statistically significant
(p <0.001), and Bell 67366 was lower average for the group of improvers by 123.0 kg (p < 0.1). The
coefficient of variation of this indicator for Bell's bulls was quite high (CV = 46.8%). The breeding
value of the fathers and mothers of the bull-improvers of this related group was also lower, than the
average of the bulls group, selected for reproduction, which is statistically significant (p < 0.001 and
p<0.1).

It was also established, that the breeding value of the animals of the new genealogical
formations (sons, fathers, mothers) of Tradition 1682485 and Valiant 1650414 was always higher (on
161.2; 121.4; 209.4 kg worth), compared to the older related groups of Elevation and Chief, on which
basis they have been formed. This indicates about decreasing of appearance frequency of leader bulls
in a single related group during breeding.

A similar predictable of variability of the breeding value of animals of different genealogical
formations of the Holstein breed for milk fat and protein in milk was established.

The largest number of sons of dairy performance improvers (milk fat, total protein, and milk
yield) were selected for use from the following bulls— improvers of these traits:

— Manfred 218007 (related group Tradition), (BV +922 +30.4 +29.5 kg) — 9 heads (2.4% of the
total number of selected bulls for reproduction);

— Mandela 2119528 (related group Valliant), (BV +634 +9.7 +16.3) — 8 heads (2.1%);

— Rudolf 5470579 (Elevation related group), (BV +703 +17.2 +22.2) — 30 heads (8.0%);

— Daster 2147486 (Chief related group), (BV +578 +23.0 +20.0) — 38 heads (10.2%);

— Bell Elton 1912270 (Bell related group), (BV +417 +14.5 +17.6) — 17 heads (4.6%), (table 2).
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1. Breeding value of bulls of different genealogical groups of Holstein breed, which are selected
for reproduction, and their parents

The number of The number of Breeding value on the basis of milk productivity, kg
Genealogical related M+m/CV, %
. bulls, selected
Group branches in ;
for reproduction fathers mothers sons
group
Milk yield
.. +710.5 £25.73*%** | +688.9 £ 51.76* | +803.9 £ 34.1***
Tradition 1682485 3 39 29 6 168 26.5
. +724.8 £ 21.35%*%* | +671.2 £ 65.09 +762.5 £ 56.47
Valiant 1650414 2 17 121 39.9 305
. +501.1 + 36.68 +567.5 +£31.50 +642.7 +29.34
Elevation 1491007 4 54 53.8 405 335
. +512.5 +8.31 +583.0 £ 26.98 +648.9 + 23.09
Chief 1427381 4 85 14.9 427 228
+433.2 £ 8.58%** | +463.2 +49.53*% | +527.9 & 55.38*
Bell 67366 2 20 8.8 478 168
The average through +496+ 1175 | +580.3+14.28 | +650.9 + 12.44
the bulls, selected 372
. 45.6 47.5 36.8
for reproduction
Milk fat
. +8.4 £2.08* +24.9+2.48 +19.4+1.73
Tradition 1682485 3 39 701 622 55 7
. +13.8£1.13 +23.9+£2.82 +22.1 £1.58
Valiant 1650414 2 17 336 39.9 9.9
Starbuck 352790 / 4 54 +15.3 £ 0.79%* +20.1+1.38 +21.15+1.28
Elevation 1491007 38.3 48.5 44.6
. +7.3 £ (.87%** +22.4+1.29 +17.1 £ 0.93%**
Chief 1427381 4 85 793 533 50.4
+16.9 + 1.35%* +19.9+2.15 +21.6+1.98
Bell 67366 2 20 359 483 409
The average through +12.8 4 0.49 +21.840.61 +20.9 = 0.47
the bulls, selected 372
. 73.1 54.0 28.6
for Reproduction
Total protein in milk
iy +16.9+1.15 +23.9 +£1.59 +22.9+1.08
Tradition 1682485 3 39 427 416 296
. +18.2 £ 0.45%** +22.3+1.85 +21.7+1.49
Valiant 1650414 2 17 103 341 8.4
Starbuck 352790 / 4 54 +17.2+0.94 +19.9+0.86 +20.7 £ 0.66
Elevation 1491007 40.2 31.6 23.7
. +16.8+0.47 +20.8£0.76 +19.6 £ 0.61
Chief 1427381 4 85 26.1 347 28.9
+18.3 £ 0.41%** +18.8 £1.30 +21.0+1.22
Bell 67366 2 20 9.9 310 6.0
The average through +16.4+0.35 +20.7 +0.40 +20.9+£0.31
the bulls, selected 372 ) ’ ) ’ ) ’
: 38.1 37.3 28.6
for reproduction

The sons of these bulls inherit the signs of milk productivity, their breeding value exceeded that
of their parents: by milk fat — by 2.4-20.0 kg, total protein — by 0.7-11.8 kg. The absolute milk
production of their daughters in the 305 days of the first lactation was 11201-13173 kg of milk, 411
475 kg of milk fat and 337-383 kg of total protein, which exceeded the productivity of their
contemporarys by 113-1025 kg of milk, 8.6-55.6 kg milk fat and 9.3-30.3 kg total protein.

From the 25 bulls (0.375% of all estimated), which have been selected it to the top 5% for
breeding value from dairy productivity — 17 heads (68.0%) are the sons of the ancestors of the
aforementioned related groups, which provide genetic progress of the breed, and, in our

understanding, are the bloodlines.
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2. Breeding value of bulls of different related groups, selected for reproduction
and their daughters' milk productivity

Number of Breeding value of sons Dairy performance of daughters
sons, milk fat milk protein total milk fat milk | protein total
by rank for | yield, |content, % | fat, kg | content, % | protein, |yield, kg |content, % | fat, kg | content % | protein,
milk yield kg kg kg
Related Tradition group — father Manfred 218007 (BV +922 +30.4 +29.5)

9 +902 -0.05 +30.8 +0.01 +27.9 12114 3.70 447.0 3.01 364.0
Istinrank | +801 +0.12 +44.5 -0.06 +34.4 13173 3.56 470.0 2.87 378.0
9thinrank | +780 -0.10 +16.5 -0.04 +18.6 11875 3.58 425.0 2.94 350.0
Ratioto all | ¢ 7 142.8 1285 | 1025 | 1017 | 1041 | 949 | 102.2

group, %
Related Elevation group — father Rudolf 5470579 (BV +703 +17.2 +22.2)

30 +714 -0.04 +20.0 +0.01 +22.1 11906 3.59 427.6 3.02 357.0
Istinrank | +1113 -0.08 +31.3 +0.02 +35.4 12394 3.52 434.0 2.99 368.0
30thinrank | +352 -0.09 +2.3 -0.02 +8.6 11542 3.78 436.0 3.10 358.0
Ratioto all | ;59 g 95.2 1047 | 1008 | 987 | 995 | 1001 | 100.2

group, %
Related group Valiant — father Mandel 2119528 (BV +634 +9.7 +16.3)

8 +683 -0.03 +21.0 -0.03 +21.4 11953 3.61 430.0 3.02 361.0
Istinrank | +1011 -0.08 +29.0 +0.03 +34.9 12400 3.60 446.0 3.02 376.0
8thinrank | +234 -0.03 +5.4 +0.04 +10.8 11720 3.71 435.0 3.06 358.0
Ratioto all | 455 100.0 1019 | 101.2 | 992 | 1002 | 1001 | 101.4

group, %
Related Chief's group — father Duster 2147486 (BV +578 +23.0 +20.0)

38 +653 -0.08 +12.4 +0.06 +20.7 11698 3.55 415.0 3.01 357.0
Istinrank | +1051 -0.01 +27.2 +0.01 +32.6 11732 3.60 422.0 3.03 346.0
38th inrank | +304 +0.12 +2.3 +0.02 +14.1 11397 3.78 435.0 3.08 351.0
Ratioto all| 45 4 5.0 98.6 99.0 97.6 | 967 | 99.7 | 100.2

group, %
Related Bella's group — father of Bell Elton 1912270 (BV +417 +14.5 +17.6)

17 +485 -0.03 +20.5 +0.04 +19.8 11719 3.71 434.0 3.06 356.0
Istinrank | +754 -0.04 +30.9 -0.01 +26.3 12758 3.72 475.0 3.00 383.0
17thinrank | +338 -0.11 +0 +0.09 +19.5 11994 3.43 411.0 2.82 337.0
Ratioto all |- 7, 5 97,6 942 | 992 | 1022 |101,2 | 1014 | 1000

group, %
Other related Blackstar groups — Sally 123963651 (BV +29 +17.0 +10.0)
1 +197 +0,19 +28 +0,11 +16,4 11317 3,92 443,0 3,11 351
Ratioto all |- 57 5 1333 780 | 958 | 1077 | 1032 | 1038 | 986
group, %
Related Gibbon group 17156150 — Fucheland 12439808 (BV +29 +17.0 +10.0)

-93 +0.26 +31.0 +0.13 +16.4 11201 4,12 462.0 3.14 352

Ratioto all | 1476 762 | 948 | 1132 |1076 | 1040 | 9838
group, %

Related Blackstar group — Star Journalist 2261753

-14 +0.24 +25.0 +0.06 +6.0 11202 3.89 436.0 3.07 343

Ratioto all | 4 119.0 285 | 948 | 1072 | 1016 | 10L7 | 96.3
group, %

High correlation between breeding value's level of milk yield, milk fat and protein of parents
and their sons was identified. The highest correlation coefficient (r = +0.643 + 0.030) was established
between the dairy productivity of daughters for 305 days of first lactation and the level of breeding
value at their fathers' milk yield, which decreased sharply, when compared with their ancestors from
older generations.

The power of the influence of ancestral breeding value on the milk yield of the firstcalve cows
decreased with the removal of them in generations.

The level of breeding value of the fathers has the greatest influence on the level of milk
production of their daughters of the Holstein breed (the influence force is 35.1%) (table 3).
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3. The influence of parental breeding value on dairy productivity their daughters in 305 days of first lactation

Factor The force of influence (n%) of breeding value
(breeding value) number of gradations number of the N £ my’ Fn2x
complex

Father 7 137 0.351 £ 0.0299 11.74%**
The father — father 8 136 0.117 £ 0.0428 2.84*
Mother 7 828 0.106 £ 0.0415 2.55*
Father —father — 6 204 0.027 + 0.0245 1.08
father

In second place was the force of influence breeding value of the father-fathers on the milk yield
of firstborn cows, which was 11.7%. The third place was occupied by the influence of the breeding
value of mothers on the level of milk productivity of daughters (n% = 10.6%). These forces of
influence of these ancestors on the level of milk productivity of the firstborn cows are statistically
significant (P < 0.05-0.001).

The last place of force of influence (n%) on the level of milk productivity of the cows take the
male ancestors, who are in their third line of pedigree (FFF), it was 2.7% and was not statistically
significant.

Conclusions. The statistically significant variability of the breeding value indices for the milk
productivity of the bulls and their parents of different genealogical formations of the Holstein breed
was established. Breeding value based on the milk productivity of animals of new genealogical
formations (sons, parents, mothers), selected for reproduction, was higher than in older related groups
(in our sense, the bloodlines) on which they have been formed. This indicates, that the likelihood of
obtaining the bulls with high breeding value (breed-leaders) is decreasing among older genealogical
groups of animals. The power of the influence of ancestral breeding value on the milk yield of the
firstborn cows decreased with the removal of them in generations.
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