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IMPOAYKTUBHOCTb IOTOMCTBA BbIKOB-ITPOU3BOJIUTEJIEN
C PASHOHM MHJEKCHOM OLIEHKOH
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[IpoGnema n3yueHus creneHn BIUsSHUS nHAeKca «[leprox mpoayKTUBHOM KU3HU/TIPOTYKTHBHOE
JIOJITOJIETHE» OBIKOB-IIPOM3BOAUTENEH HA TIPOIOIDKUTEIEHOCTH IPOYKTHBHOTO HCIIONB30BAHUS UX
ITIOTOMCTBA HEIOCTATOYHO OCBEIlEHa B HAYYHOH JUTEepaTrype, 9To U OOOCHOBBIBAET aKTYaJIbHOCTh
MIPOBEICHHBIX HcciaeqoBaHnil. OcCylecTBI€Ha CpaBHUTENbHAs OIEHKAa XO3SHCTBEHHO-TIOJNE3HBIX
MIPU3HAKOB Jl04epeil OBIKOB-IPOU3BOAMTENEH ¢ BermunHOW nHaekca ot 103 mo 117. Jlunamuka BbI-
OBITHSI OIIBITHBIX )KUBOTHBIX ONPE/IeieHa B IIEPHOJT OT POXKICHHSI 10 3aBEPIICHHUS] BTOPOH JTaKTaI1H,
YPOBEHb MOJIOUHOM ITPOAYKTUBHOCTH — I10 JIAHHBIM 3@ MEPBYIO U BTOPYIO JIAKTAIIMU. YCTaHOBJICHO,
YTO BBIOBITHE CPEIH Jlouepell OBIKOB-TIPOU3BOUTENCH ¢ HHAEKcOM, paBHBIM103 u 105, Obu10 Hau-
0OBIIUM BO BCe (PM3HONIOTHYECKHE TIEPUOABI B coCTaBmIIO Ha KoHer ombiTa 80,0 1 78,1% cootBer-
CTBeHHO. B rpymmnax mouepeii ObIKOB-IIPOM3BOAUTENCH ¢ BelnynHOM uHaekca 109 u 117 moins BbI-
OBIBIINX KUBOTHBIX AocTturana 62,9 u 65,6%. Haumensias npogyKTUBHOCTD 32 IEPBYIO U BTOPYIO
JaKTaluy 3apUKCUPOBAHA y Jl0uepeit ObIKa-MPOU3BOAUTENS ¢ BeMYuHON uHaekca 103 — 6760,2 u
7100,7 kr mosoka. Jlouepu ObIKa-IIPOU3BOTUTENS C HHIIEKCOM, paBHEIM 117, oTnmyanuck HanboIb-
1€ MOJIOUHOW MPOIYKTUBHOCTBIO — 7475,9 n 8158,3 kr Mosyoka 3a JBe JakTauuu. AHAINA3 TOTy-
YEHHBIX JIAHHBIX TIOKa3bIBAET, YTO 3aKPEIIeHHE OBIKOB-TIPOM3BOAMTENEH 32 MAaTOYHBIM CTAZOM C
yueToM uHekca «Ileproa mpoyKTUBHON KU3HU/TIPOAYKTHBHOE JIOJTOJIETHE) MMO3BOJIHT TIOJIy4YaTh
0oJee KpernKoe OTOMCTBO C XOPOIIMMH MTPOAYKTUBHBIMU KaueCTBAMH.

KiroueBsble ciioBa: ObIKUA-TIPON3BOUTEIH, HHICKC OIIEHKH, MPOAYKTHBHOE JIOJNTOJIETHE, BHIOBI-
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The problem of studying the degree of influence of the index "Period of productive life/productive
longevity" of the servicing bulls on the duration of productive use of their progeny is not sufficiently
covered in the scientific literature, which substantiates the relevance of the research. A comparative
assessment of economically useful features of the daughters of servicing bulls with the index value
from 103 to 117 has been carried out. Dynamics of the experimental animals' mortality is determined
in the period from birth to the end of the second lactation, the level of milk productivity - according
to the data for the first and second lactations. It was found that mortality among the daughters of
the servicing bulls with an index equal to 103 and 105 was the highest in all physiological periods
and amounted to 80.0 and 78.1% at the end of the experiment, respectively. In the groups of the
daughters of the servicing bulls with index values of 109 and 117, the proportion of animals that
died out reached 62.9 and 65.6%. The lowest productivity for the first and second lactations was
recorded in the daughters of the servicing bull with the index value of 103 - 6760.2 and 7100.7 kg
of milk. The daughters of the servicing bull with the index equal to 117 were distinguished by the
highest milk productivity - 7475.9 and 8158.3 kg of milk in two lactations. Analysis of the obtained
data shows that fixation of servicing bulls to the breeding herd taking into account the "Period of
productive life/productive longevity" index will make it possible to obtain more robust progeny with
good productive qualities.
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INTRODUCTION

The profitability of dairy cattle farming di-
rectly depends on the productivity of the ani-
mals. In the Russian Federation, the task of
increasing milk productivity is solved through
the extensive use of the Holstein breed gene
pool. Although the Holstein breed ranks sec-
ond in terms of population size in our country,
representatives of other breeds of dairy cattle
carry a certain proportion of Holstein blood' in
their genotype [1-3]. However, high productiv-
ity is an antagonist to animal health indicators.
Holsteinized cattle have a low potential for im-
mune defense, which results in the productive
lifespan of Holsteinized dairy cows being less
than three lactations>3[4, 5]. Recently, great at-
tention has been paid to animal health, their re-
productive ability, and productive longevity [6—
8]. The productive longevity of dairy cows is
determined not only by their genotype but also

by the influence of the environment. Among
the genetic factors influencing the productive
longevity of dairy cattle, the genotype of the
sire plays a decisive role*°. PenrabeabHOCTH
MOJIOYHOTO CKOTOBOJICTBA HANPSIMYIO 3aBHCUT
OT MPOAYKTUBHOCTH KUBOTHBIX.

In the last 20 years, selection and breeding
of animals based on selection indexes have
been successfully used in dairy breeding. Ge-
netic indexes facilitate the work of breeders in
cattle breeding and increase production profit-
ability’ [9]. Sire evaluation is based not only
on the productive traits of their daughters but
also on health indicators, particularly the "Pro-
ductive Life (PL)/Longevity" index. Offspring
of sire bulls with this index evaluation ex-
hibit high indicators of nonspecific immunity
and reproductive ability [10]. It is assumed a
priori that any sire bull with an index evalua-
tion above 100 can improve this indicator in its

'Karamaev A.S., Zaitsev V.V. Indicators of natural resistance of cows of different breeds // Izvestiya of the Lower Volga Agro-

University Complex. 2011. N 1 (21). pp. 150-153.

*Pilipenko M.A. Influence of stud bulls on the duration of economic use of daughters / Agrarian Bulletin of the Urals. 2011.

N 12-2 (92). pp. 46-48.

3Serdyuk G.N. Problems of productive longevity at Holsteinization of domestic breeds of cattle // Dairy and Beef Cattle

Farming. 2015. N 6. pp. 7-10.

* Koronets I.N., Klimets N.V., Shemetovets J.I, Pesotsky N.I. Evaluation of the breeding value and selection of highly productive
cows on a set of traits // Zootechnical Science of Belarus. 2006. Vol. 41. pp. 61-68.

5 Gavrilenko V.P. Evaluation and selection of dairy cattle on productive-reproductive index // Vestnik of Ulyanovsk State

Agricultural Academy. 2009. N 3 (10). pp. 10-14.

¢ Telezhenko E.V. World tendencies in selection of Holstein cattle // Genetics and breeding of animals. 2014. N 2. pp. 38-39.
7 Bolgov A.E. Biological, selection and technological factors of innovation use in pedigree dairy cattle breeding // Proceedings

of Petrozavodsk State University. 2015. N 8 (153). pp. 30-34.
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offspring. However, there is no data in the sci-
entific literature on how the magnitude of the
aforementioned sire bull index is related to the
productive longevity of its progeny.

The purpose of the study is to determine the
influence of the magnitude of the "Productive
Life/Longevity" index of sire bulls on the sur-
vival and productive qualities of their daugh-
ters.

MATERIAL AND METHODS

The work was conducted from 2017 to 2021
at the agricultural production cooperative "Ka-
zminsky" in the Kochubeyevsky municipal
district of the Stavropol Territory, Russia. This
farm is a breeding facility specializing in Hol-
stein dairy cattle. Through years of targeted
selection for increasing the quantitative and
qualitative indicators of milk productivity, milk
yields have been raised to 8056 kg per cow, but
the duration of productive use for most animals
still remained within one to two lactations.

In 2017, the Black-and-White dairy cows
were used for artificial insemination by the
Holstein bulls Alta-Red 66726504, Mirok-M
5226675598, Allhard 65431789, and Memory-
M 54215651. The magnitude of the "Produc-
tive Life/Longevity" index for these bulls was
103, 105, 109, and 117, respectively. In 2018,
a total of 815 daughters were obtained from
these bulls and divided into four experimental
groups: Group 1 - offspring of Alta-Red, Group
2 - offspring of Mirok-M, Group 3 - offspring
of Allhard, and Group 4 - offspring of Memory-

M. All experimental animals were kept on the
same farm under identical feeding and manage-
ment conditions that met their physiological
and technological needs.

Observations on the animals were conducted
from birth until the completion of the second
lactation. Exclusion was recorded during the
following life periods: from birth to 9 and 18
months of age, and from birth to the completion
of the first and second lactations. The informa-
tion and analytical system "SELEX. Dairy Cat-
tle" was used as the data source.

RESULTS AND DISCUSSION

The dynamics of exclusion and the level of
daughter retention of bulls with different "Produc-
tive Life/Longevity" index values over the entire
observation period are presented in Table 1.

Among the heifers up to 9 months of age,
the highest percentage of exclusion was record-
ed in the 1st and 2nd experimental groups, at
17.0% and 17.9% respectively, which is 7.5%
and 8.6% higher than the 3rd group and 10.1%
and 11.0% higher than the 4th group.

During the period from birth to 18 months
of age, the superiority also remained with the
representatives of the 3rd and 4th experimental
groups. Compared to the 1st and 2nd groups,
the difference was 13.0% and 12.8% in favor of
the 3rd group, and 12.5% and 13.2% in favor of
the 4th group.

The greatest difference in the exclusion rate
was observed during the period from birth to the
completion of the first and second lactations,

Ta6ua. 1. BriObITHE M COXPAaHHOCTD OTIBITHBIX KUBOTHBIX
Table 1. Mortality and preservation of experimental animals

Experimental group
Indicator Ist 2nd 3rd 4th
(n =100) (n=501) (n=54) (n=160)
The number of excluded animals, heads:
from birth to 9 months 17 (17,0%) 90 (18,0%) 5(9,3%) 11 (6,9%)
from birth to 18 months 30 (30,0%) 154 (30,7%) 7 (13,0%) 28 (17,5%)
from birth to the end of the first lactation 56 (56,0%) 232 (46,3%) 19 (35,2%) 54 (33,8%)
from birth to the end of the second lactation| 80 (80,0%) 390 (77,8%) 34 (63,0%) 105 (65,6%)
Herd retention after completion of the second
lactation, % 20,0 22,2 37,0 34,4
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which is when the cost of rearing non-milking
animals is recovered. During this period, the
attrition rate of daughters from the bull Alta-
Red 66726504, who had the lowest "Produc-
tive Life/Longevity" index, reached 56.0% and
80.0%. In the group of daughters from the bull
Mirok-M 5226675598 (index value 105), the
percentage of animals excluded before com-
pleting the first lactation was 46.3%, which is
9.7% lower than in the 1st experimental group.
However, after completing the second lactation,
the differences between these groups decreased
to 1.9%.

Among the daughters of the bulls Allhard
65431789 and Memory-M 54215651 (index
values 109 and 117, respectively), the exclu-
sion rate from birth to the completion of the
first lactation was 20.8% and 22.3% lower than
in the Ist experimental group, and 11.1% and
12.6% lower than in the 2nd group. During the
period from birth to the completion of the sec-
ond lactation, the difference between the 1st
and 3rd groups, and the 1st and 4th groups, was
17.1% and 14.4%, while between the 2nd and
3rd groups, and the 2nd and 4th groups, it was
15.2% and 12.5%, respectively.

After completing the second lactation, the
lowest exclusion rate was observed in the 1st
experimental group (20.0%), while the highest
was in the 3rd group (37.1%). In the 4th group,
where the bull had the highest index, the daugh-
ter retention was 2.7% lower than in the 3rd

group. Possibly, the level of milk productivity
had a negative influence on this indicator, as
the animals in the 4th experimental group had
higher milk yields in both the first and second
lactations compared to the 3rd experimental
group (see Table 2).

During the first lactation, the highest milk
yield was obtained from the animals in the 4th
experimental group - 7475.9 kg (a 24.1 kg dif-
ference compared to the 2nd group).

The lowest amount of milk was obtained
from the 1st experimental group - 6760.2 kg,
which was 715.7 kg less than from the animals
in the 4th group. In terms of milk yield, the ani-
mals in the 2nd, 3rd, and 4th groups significant-
ly outperformed those in the 1st experimental
group (p > 0.999). However, the animals in the
Ist group had better milk quality characteris-
tics: fat content was 4.06% (p > 0.99), and pro-
tein content was 3.18%.

The same trend was observed in the results
of the second lactation. The animals in the 4th
experimental group also had the highest milk
yield - 8158.3 kg. The difference in this indi-
cator compared to the 2nd and 3rd groups was
14.3 kg and 524.2 kg respectively. The largest
difference in milk yield was observed between
the Ist and 4th groups - 1057.6 kg (p > 0.999).

Thus, the daughters of the bull Alta-Red,
who had an index value of 103, not only had
the lowest retention rate but also showed lower
milk yield performance in both completed lac-

Taoua. 2. MonoyHas NpoayKTUBHOCTb OIBITHBIX JKUBOTHBIX

Table 2. Milk productivity of experimental animals

Indicator Experimental group
Ist(n=100) | 2nd(n=501) | 3rd(n=54) | 4th(n=160)
First lactation
Number of heads 44 269 35 106
Milk yield, kg 6760,2 +£ 52,0 | 7451,8 £44,6%* | 7294,1 £49,6%* | 74759 +5 0,9%*
Milk fat content, % 4,06 £ 0,09* 3,91+0,10 3,92 £0,08 3,87 +£0,07
Milk protein content, % 3,18+0,09 3,16 0,08 3,16 £ 0,08 3,12+0,07
Second lactation

Number of heads 15 78 13 41
Milk yield, kg 7100,7 £206,1 | 8144,0+151,3* | 7634,1 £318,0 | 81583 +£115,6**
Milk fat content, % 3,99+ 0,01 3,9+0,01 3,93 £0,02 3,95+ 0,01
Milk protein content, % 3,17 +£0,02 3,15+ 0,01 3,19+ 0,01 3,18+ 0,02

*p>0,99.

#%p > 0,999,
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tations. The daughters of the bull Memory-M
with an index value of 117 were the milk yield
leaders and only slightly differed in retention
rate from the animals in the 3rd experimental
group.

The difference in the milk yield between the
2nd and 4th groups, both in the first and second
lactations, was minimal, indicating that the use
of bulls with a "Productive Life/Longevity" in-
dex value of at least 105 in breeding has a posi-
tive influence on the productive qualities of the
offspring.

CONCLUSION

Based on the conducted research, reliable
results have been obtained, proving that the
selection of sire bulls taking into account the
"Productive Life/Longevity" index value con-
tributes to the improvement of offspring re-
tention and productive qualities. The highest
heifer survival rate was observed in the 2nd and
3rd experimental groups in all evaluated age
periods. By the end of the second lactation, the
retention rate of animals in these groups was
on average 15% higher than that of their coun-
terparts. Therefore, the offspring of the bulls
with high values of this index exhibits high in-
dicators of nonspecific immunity. Significantly
lower productivity indicators were recorded
only in the animals of the 1st group. Since the
first two lactations are when the cost of rearing
non-milking animals is recovered the most, the
application of the studied breeding approach
will increase the profitability of milk produc-
tion.

Thus, we recommend using the method of
selecting sire bulls based on the "Productive
Life/Longevity" index value (= 109) in the
breeding process, which will result in obtaining
more robust offspring and increasing the profit-
ability of milk production.
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