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[IpencraBieHsl pe3ynbTaTbl CPaBHUTEIHHON OIEHKHA MPOTYKTHBHOCTH, BOCHPOW3BOIUTEIHHON
CIIOCOOHOCTH ¥ PEHTA0EIbHOCTH MPOU3BOACTBA MOJIOKA MTPH MCIIOIE30BaHIH KOPOB KPACHOW CTEITHOW
MIOPOJIBI ¥ TIOMECEH pa3HOW KPOBHOCTH IO TONIUTHHCKOM mopoze KpacHo-necTpoi Mmactu. Mccneno-
BaHMS XO3IHCTBEHHO TOJIE3HBIX MTPU3HAKOB M peHTa0ebHOCTH poBoaminch B 2019-2022 rr. O0bek-
TOM HCCJIEZIOBAaHUH SBISIIUCH MPEACTaBUTENBHUIIBI KPACHOW CTEMHON MOPOb! (KOHTPOJIB), TIOMECH C
50% (1-s ompITHAS Tpy™Ia) U 75% KPOBU TOIMTHHOB KPACHO-TIECTPOH MAcTH (2-51 ONBITHAS TPYIIIA).
[To BenwmumHE YOS YCTAHOBJIEHO MTPEBOCXOICTBO IIOMECHBIX TIEPBOTEINIOK HAJI CBEPCTHUIIAMH KPAcHOM
CTETHOH MOPO/IbI, KOTOpOE 3a 1-10 makraruio coctaBmio 605-673 kr (p > 0,999), 3a 2-10 — 714788 kr
(»>0,999), 3a 3-t0 — 817-868 kr (p > 0,999). HauGonbimmm ko3 HUIUESHTOM MOJIOYHOCTH XapaKTe-
PH30BATUCH TOMUTHHCKKE TTIoMecH F| u F, (9,4-9,7 Kr), IpeuMyIeCTBO KOTOPBIX B CPEJIHEM 3a BCE
JaKTaluy BapbupoBayo B npenenax 0,9—1,2 kr (p > 0,95-0,99). Bo Bce ananu3upyembie cepBUC-TIe-
PHOBI HANOOBITYTO OTLIOAOTBOPSAEMOCTD TOCIE TIEPBOTO OCEMEHEHUS IEMOHCTPHUPOBAIIH KIUBOTHBIE
KpacHOM CTEIHOH IMOPOJIbI, B Pe3yJIbTaTe Yero 3aTpaThl CEMEHH B WX Cydae OKa3ajlCh B CPEHEM Ha
0,2-0,5 o3 HMXKe, YeM y TIoMecel pa3HOil KpOBHOCTH 1O ToimTHHaM. CaMblil BBICOKHH KO3 ¢uLu-
€HT BOCIIPOU3BOAUTEIBHON CIOCOOHOCTH UMEINM KOPOBBI KpacHOU crenHou rmopossl — 0,98—1,01 ex.
npotuB 0,85-0,95 en. y momeceil. AHaiu3 omjarel KOpMa MOJIOKOM CBHUJETENBCTBYET O MEHBIIUX
3arparax Ha MPOM3BOJICTBO €AMHHUIIBI MPOAYKIIMH KOPOBAaMH IEPBOTO M BTOPOTO MOKOJIEHHH, y KO-
Topbix oHM coctaBmwiu 0,95-0,98 OKE, uTo HIXKE, YeM Y CBEPCTHHII KPACHOM CTEITHOM IMOPOIRI, Ha
1,11-1,12 OKE. bonee peHTaOeNbHBIM OKa3aJI0Ch MPOU3BOJICTBO MOJIOKA MOTYKPOBHBIMU TTOMECS-
mu — 30,8-32,9% npu HECYIIECTBEHHBIX PA3INUMIX MEXKIY KPACHBIMHU CTEITHBIMU U BBICOKOKPOBHBI-
MH TI0 TOJILITHHAM OCOOSIMHU.

KuroueBble cjioBa: KOPOBBI, KpacHasl CTENHast, TONIUTHHCKAs TOPOAa, ITOMECH, MOJIOYHas POIYK-
TUBHOCTb, BOCIIPOU3BOUTENIbHAS CIIOCOOHOCTD, PEHTA0ETHLHOCTh
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relationship by the Holstein breed of the Red-and-White color type are presented. The studies of eco-
nomically useful traits and profitability were conducted in 2019-2022. The objects of the research were
representatives of the Red Steppe breed (control), mixtures with 50% (1st experimental group) and 75%
of the blood of the Holstein Red-and-White color type (2nd experimental group). The superiority of the
crossbred heifers over their herd mates of the Red Steppe breed in terms of milk yield was established:
for the 1st lactation it was 605-673 kg (p > 0.999), for the 2nd lactation it was 714-788 kg (p > 0.999),
for the 3rd lactation it was 817-868 kg (p > 0.999). The highest coefficient of the milk yield was ob-
served in Holstein /| and F, crossbreeds (9.4-9.7 kg), whose average advantage during all lactations
ranged from 0.9-1.2 kg (p > 0.95-0.99). In all analyzed service-periods, the highest fertilization rate
after the first insemination was demonstrated by the Red Steppe breed animals; as a result, their semen
consumption was on average 0.2-0.5 doses lower than that of the Holstein crossbreeds of different
blood relationship. Cows of the Red Steppe breed had the highest reproductive ability coefficient -
0.98-1.01 units vs. 0.85-0.95 units for crossbred cows. The analysis of the feed efficiency shows lower
costs per unit production by cows of the first and second generations, in which they were 0.95-0.98
EFU, which is lower than in the Red Steppe breed peers, by 1.11-1.12 EFU. Milk production by
half-blooded crossbreeds was more profitable - 30.8-32.9% with no significant differences between

the Red Steppe and high-blooded Holstein individuals.
Keywords: cows, Red Steppe, Holstein, crossbreeds, milk productivity, reproductive capacity,

profitability
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INTRODUCTION

The Red Steppe breed was one of the most
widespread and adapted to natural-climatic, fod-
der and technological conditions in the southern
regions of our country before the beginning of
mass Holsteinization of the Russian breeds of
dairy cattle. Despite a significant reduction in the
specific weight of animals of this breed, at pres-
ent the work on improvement of its breeding and
productive qualities with the use of gene pool
of improving breeds - Holstein Red-and-White,
Angler and Danish Red continues. The change
in the breed composition towards the increase of
highly productive herds of dairy cattle in most
cases has led to a decrease in productive lon-
gevity and reproduction at the expense of local
genetic resources, which ultimately reduced the
profitability of the dairy cattle breeding industry.

Improvement of the Red Steppe breed, aimed

at the combination of high milk yields with fat
and protein-milk yield, allowed to create the
Kulunda type in Western Siberia, the representa-
tives of which surpass the animals of the parent
breed by 0.37-0.43% by the main distinguishing
feature - fat-milk yield [1]. Along with high milk
yields, this type is characterized by excellent re-
productive functions: 86 calves can be obtained
from 100 cows, which is 11 calves more than
from the representatives of the Kuban type, but
lower than the level of the Siberian type - 95
calves from 100 cows'.

In the Rostov region the use of the Holstein
Red-and-White and the Ayrshire bulls’ semen
provided the first-generation littermates with
449.7-518.1 kg increase in milk productivity
in comparison with their counterparts of Red
Steppe breed in the 1st lactation, with insignifi-
cant differences in the 2nd lactation. Milk quali-

'Knyazeva T., Tyurikov V. Exterior features of the types of the Red Steppe breed of cattle // Dairy and Beef Cattle Farming, 2012,

No. 2, pp. 14-16.
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ty parameters also had no significant intergroup
differences [2].

Application of the semen of the Russian and
German stud bulls in the herd consisting of the
animals of the Siberian type of the Red Steppe
breed provided production of the daughters with
duration of economic use of 36,25-38,2 months,
which is by 3,0-6,4 months more than the peers
obtained from the bulls of Canadian and Danish
origin. In the Red Steppe herds of the Omsk re-
gion, the best indicators were demonstrated by
the daughters of the Angler breed bulls - their
period of economic use was 0.29-0.50 lactations
longer in comparison with the descendants of the
Danish Red and Swedish Red breeds. Although
the profitability of the Swedish Red and Danish
Red bull daughters was higher by 8.5-10.1% [3].

In the Kabardino-Balkar Republic, F, cross-
bred cows, obtained as a result of crossing the
breeding stock of the Red Steppe breed with the
Holstein Red-and-White cows, were superior
to purebred Red Steppe cows in terms of milk
productivity, udder morphofunctional properties
and milk feed conversion. The advantage in the
milk yield was 465 kg, milk flow rate - 3.6%,
feed costs for the production of 1 kg of milk -
0.15 EFU (energy feed units) [4].

Evaluation of stud bulls on the quality of the
progeny (comparing the productivity of daugh-
ters with their mothers and with their peers)
has shown the inexpediency of using purebred
Red-and-White Holstein bulls to improve the
domestic Red Steppe breed in the farms with
average herd milk yield up to 5000 kg per cow
per year. The use of the Angler breed bulls gene
pool, except for Dax 21699, is also of no breed-
ing interest neither on productive qualities, nor
on the type of the progeny physique. The use
of crossbred stud bulls of the Red-and-White
Holstein breed proved to be a more effective
technique [5].

The most suitable for breeding in the condi-
tions of the plains zone of the Kabardino-Balkar

Republic are three-breed crosses obtained by
crossing half-breed Holstein-Red Steppe cows
with the Angler breed bulls. The superiority
of such cows in milk yield over purebred Red
Steppe cows and half-bloods of the genotypes
“Red Steppe x Angler”, “Red Steppe x Red Es-
tonian” and “Red Steppe x Holstein” averaged
6.6-20.4% [6].

A single use of the Holsteins on the breeding
stock of the Red Steppe breed contributed to the
production of the daughters exceeding purebred
peers of the Red Steppe breed in milk yield for
the 1st lactation by 568 kg, for the 2nd lactation -
by 710 kg with lower fat content in milk by 0.05
and 0.04 abs.%, respectively [7].

The effectiveness of Holsteinization of the
Red Steppe cattle under creation of proper envi-
ronmental conditions is evidenced by the studies
conducted in different regions of our country?
[8-10].

The use of bulls of the Swedish Red breed
in the herds of the Red Steppe cattle allowed
to increase the milk yield of their daughters in
comparison with their peers from producers of
the Danish Red and Angler breeds by 219 and
569 kg, respectively, to increase the fat content
in milk by 0.03 and 0.25 abs.%, protein - by 0.07
and 0.25 abs.%, to improve reproductive func-
tions and udder health, which had a positive ef-
fect on the profitability of dairy cattle breeding
[11].

The need for selection and appropriate match-
ing of production types of cows to increase the
economically useful traits of the Red Steppe cat-
tle is noted by many domestic scientists, but on
the Red Steppe breed such studies are extremely
limited** [12].

The study of the possibility of further increase
in the volume of milk produced in the conditions
of the south of our country is topical and of great
national and economic importance.

For the first time in the Kabardino-Balkar Re-
public in the framework of industrial production

2Ulimbashev M.B. Features of Holsteinized Red Steppe cattle of Kabardino-Balkaria // Agrarnaya Rossiya, 2010, No. 3, pp. 23-24.
3Ulimbashev M.B. Productive and ethological features of cows of different production types // Reports of the Russian Academy

of Agricultural Sciences, 2007, No. 5, pp. 35-36.

*Pisarenko A.V. Economically useful traits of the Red Steppe cows of different constitutional and production types in the
conditions of gene pool conservation // Scientific support of livestock breeding in Siberia: Proceedings of the III International
Scientific and Practical Conference (Krasnoyarsk, May 16-17, 2019). Krasnoyarsk, 2019, pp. 209-213.
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comparative data on economically useful traits
and efficiency of milk production using the Red
Steppe and Holsteinized cattle of different gen-
erations have been obtained.

The purpose of the research is a comparative
assessment of productivity, reproductive ability
and profitability of milk production when using
cows of the Red Steppe breed and the crossbreds
of different bloodlines on the Holstein Red-and-
White breed.

MATERIAL AND METHODS

The study of economically useful traits and
profitability of milk production was conducted
in 2019-2022. The object of research were cows
of Red Steppe breed (control), crossbreds with
50% (1st experimental group) and 75% (2nd
experimental group) blood of the Holstein Red-
and-White cows. Formation of the experimental
groups of first heifers was carried out taking into
account the origin, age, live weight and physio-
logical condition of animals. Each group includ-
ed 30 heifers.

All groups were in the same conditions of
care, housing and feed supply. The structure of
the diet of the experimental herd in winter was
as follows: roughage - 18%, haylage - 22, silage
- 25, concentrated fodder - 35%. The technology
of dairy herd maintenance is stall-pasture. In the
pasture period green conveyor was used with the
use of village pastures.

Cows were milked in the milk pipe using
ADM 8§ unit, control milking was carried out
once a month. Milk quality parameters were de-
termined using analyzer “Lactan 1 4M”. Milk
yield (milk protein and milk fat) and milking ca-
pacity coefficient were calculated according to
the formulas generally accepted in zootechnical
practice. Live weight of animals was determined
according to the Kluver-Strauch table, for which
the following body measurements were taken:
chest circumference behind the shoulder blades
and oblique body length.

Reproductive ability of experimental stock
was studied on the basis of zootechnical and vet-
erinary records on such indicators as fertilization
rate after insemination, insemination frequency,
duration of service and inter-mating periods.
The reproductive capacity coefficient was calcu-

lated as the ratio of days in a calendar year to the
duration of the inter-breeding interval.

The amount of feed eaten was determined as
a group by the difference between the amount of
feed given and the uneaten residues. Costs for
production of 1 kg of milk were calculated as
the ratio of milk yield to the volume of feed con-
sumed.

Biometric processing of the obtained data
was carried out by methods of variation statis-
tics, the reliability of intergroup differences on
the analyzed indicators was determined by the
Student’s criterion at three levels of reliability
of difference.

RESULTS AND DISCUSSION

Productive qualities of cows of different gen-
otypes during the first three lactations are pre-
sented in Table 1.

The superiority of crossbred first calvers in
terms of milk yield over their peers of the Red
Steppe breed was established, which amounted
to 605-673 kg (p > 0.999) in the Ist lactation,
714-788 kg (p > 0.999) in the 2nd lactation, and
817-868 kg (p > 0.999) in the 3rd lactation. The
greatest growth of milk yield with age (752 kg)
was observed in half-blooded littermates, which
is probably due to the effect of heterosis. In-
creasing the bloodlines of Red-and-White Hol-
stein breed up to 75% did not have such a sig-
nificant effect on milk yield compared to the in-
dicators of half-blooded stock. If milk yields of
3/4 Holstein-blooded crossbreds in the first two
lactations tended to be superior to half-blooded
animals, then in the 3rd lactation the picture was
the opposite.

Regardless of the blood on Holsteins, the
litters of both groups were inferior to the cows
of the Red Steppe breed on the content of the
main components in milk - fat and protein. De-
spite this, due to significant superiority in milk
yield, the highest yield of milk fat and protein
was characterized by the groups of Holsteinized
cows, whose advantage in the 1st lactation was
35.6-37.7 kg (p > 0.99), in the 2nd lactation -
41.6-42.9 kg (p > 0.99), in the 3rd lactation -
43.7-51.5 kg (p > 0.99-0.999).

As a result of calculating the ratio of the milk
yield to the live weight, it was found that Hol-
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Taoa. 1. M3MeHenue npoayKTHBHBIX OCOOEHHO-
cTeil KpaCHOTO CTEIHOTO CKOTa PAa3HOTO FeHOTHIA C
BO3pacToM (T10 JAHHBIM TpeX JIAKTAIHHN )

Table 1. Changes in productive characteristics of
the Red Steppe cattle of different genotypes with
age (based on three lactations)

Lacta- Group
tion control Ist 2nd
experimental | experimental
Number of cows, heads
Ist 30 30 30
2nd 29 27 26
3rd 27 25 23
Milk yield for 305 days, kg
Ist 3856 £96 | 4461 +124™" | 4529 £ 131"
2nd 4079 £ 119 | 4793 £ 144™" | 4867 £ 156™
3rd 4345+ 128 | 5213 +£163™ | 5162+ 174"
Fat mass fraction, %
Ist 3,83+0,02 | 3,74+0,03" | 3,71 +0,03"
2nd 3,88+0,02 | 3,77+0,03™ | 3,73 £0,04™
3rd 3,90+£0,02 | 3,78+0,04" | 3,75+0,04™
Protein mass fraction, %
Ist 3,31 +0,02 3,23+0,03 3,20+ 0,03
2nd 3,35+0,02 3,25+0,03 321+0,03
3rd 3,35+ 0,02 3,25+0,03 3,20+ 0,03

Total yield of milk fat and milk protein, kg

Ist 2753+6,6 | 310,9+8,3" | 313,0+8,9"
2nd 2949+82 | 336,5+9,7" |337,8+104"
3rd 315,0+8,7 |366,5+10,8" | 358,7+11,5"
Live weight at 2-3 months, kg
Ist 456,0£3,7 | 476,0£3,5" | 481,0+£3,2™
2nd 482,0+4,0 | 510,0+3,7"" | 518,0+ 3,5
3rd 509,0+4,4 | 537,0£4,1™ | 549,0+4,0
Milk yield ratio
Ist 8,4+ 0,20 9,4+0,25" | 9,4+0.27"
2nd 8,4+ 0,24 9,4+0.27" | 9,4+0,29"
3rd 8,5+0,23 9,7+ 0,28" 9,4+ 0,30

Note. Here and in Table 2:
p>0,95; "p>0,99;"p>0,999.

stein | and F, littermates had the highest milk
yield ratio (9.4-9.7 kg), the advantage of which
varied between 0.9-1.2 kg on average over all
lactations (p > 0.95-0.99).

The results of evaluation of the reproductive
qualities of experimental stock are presented in
Table 2.

In all the analyzed service-periods, the great-
est fertilization after the first insemination was
demonstrated by the cows of the Red Steppe
breed, as a result of which their semen expen-
diture was on average 0.2-0.5 doses lower than
that of the Holstein littermates of different
bloodlines.

Longer period from calving to fruitful in-
semination was characterized by crossbred an-
imals, in which it exceeded 100 days and after
the third calving reached 127-144 days, which
is more than the values obtained for the cows of
the Red Steppe breed on average by 35-52 days
(p>0.999).

In all the periods compared, the longer in-
ter-breeding interval was characterized by the
cows of 3/4 blooded Holstein Red-and-White
cows - 392-426 days, which is higher than the
values of the Red Steppe cows on average by
31,50 (p > 0.95) and 53 days (p > 0.95), respec-
tively.

During the study, the maximum values of the
reproductive ability coefficient were recorded in
the Red Steppe cows - 0.98-1.01 units against
0.85-0.95 units in the crossbreds.

The efficiency of milk production by the Red
Steppe cows of different origins can be judged
by the materials presented in Table 3.

Analysis of the milk feed conversion indi-
cates lower costs per unit of production by cows
of'the first and second generations, in which they
amounted to 0.95-0.98 EFU, which is lower than
the values obtained for peers of the Red Steppe
breed - 1.11-1.12 EFU.

Taking into account the actual costs of milk
production and the revenue received from its re-
alization, the most profitable was the exploita-
tion of crossbreds of the genotype “1/2 Red
Steppe + 1/2 Red-and-White Holstein”. In this
connection, milk production by half-blooded
littermates can be considered more profitable
- 30.8-32.9% with insignificant differences be-
tween the Red Steppe and high-blooded Hol-
stein animals. Also, the age-related decrease of
milk production profitability values in all groups
of cows should be noted.

CONCLUSION

The greatest increase in milk productivity
and profitability of milk production at the low-
est feed costs are characterized by the first-gen-
eration littermates, obtained as a result of us-
ing the gene pool of the Holstein breed of the
Red-and-White breed on the mother stock of
the Red Steppe cattle, while the coefficients of
reproductive ability in this case are practically
at the same level with the representatives of the
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Ta6a. 2. BocrpousBoauTenbHbIe Ka9eCTBA MOJOMBITHBIX TPYIIT )KUBOTHBIX

Table 2. Reproductive qualities of the experimental groups of animals

Period

Group

control

‘ Ist experimental

2nd experimental

Fertilization rate after the first insemination, %

After the st calving 66,7 60,0 56,7
After the 2nd calving 62,1 55,6 53.8
After the 3rd calving 59,3 52,0 47.8
Insemination index, doses
After the Ist calving 1,6 £ 0,03 1,8 +0,05™ 1,9+0,07"
After the 2nd calving 1,9+ 0,04 2,2+0,07" 2,3+£0,10™
After the 3rd calving 2,2+0,05 2,5+0,09" 2,7+£0,12"
Service period duration, days
After the Ist calving 82,0+27 103,0 £4,0™ 112,0+4,9"
After the 2nd calving 85,0+3.,0 118,0 £5,2™ 133,0 £ 6,8™
After the 3rd calving 92,0+3,4 127,0 £ 5,5 144,0 £ 7.4™
Duration of the calving interval, days
Between the 1st and the 2nd calvings 361,0+ 12,1 383,0+15,0 392,0+ 16,4
Between the 2nd and the 3rd calvings 365,0+12,8 400,0 £ 16,3 415,0+ 18,7
Between the 3rd and the 4th calvings 373,0£ 14,2 410,0+ 194 426,0 + 22,0
Reproductive capacity ratio
Between the 1st and the 2nd calvings 1,01 £0,032 0,95 +0,036 0,93 +0,038
Between the 2nd and the 3rd calvings 1,00 £ 0,034 0,91 £0,037 0,88 +0,039"
Between the 3rd and the 4th calvings 0,98 + 0,037 0,89 + 0,040 0,85 £ 0,042"

Red Steppe breed and littermates of the second
generation. Increase of blood on Holsteins up
to the second generation is inexpedient, as in
these animals productive qualities and efficien-
cy of milk production in comparison with half-
blood stock increase insignificantly, and the in-
dicators of fertility and qualitative composition
of milk are much lower than in the purebred
Red Steppe and F1 litters. Based on the results
obtained, the use of the seed of Holstein bulls
of the Red-and-White breed for obtaining the
first generation of litters can be considered as
an effective method of improving herds of the
Red Steppe breed.
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COBepIHBHCTBOBaHI/IC KpaCHOro CTEIMHOIro CKOoTa I‘BHOQJOHHOM
TOJIIITUHCKOW TIOpOAbI

BorareipeBa 1.A.-A., Kpacunosa O.A., Konuk H.B., Yaumbames M.b.

Ta6a. 3. DPPeKTUBHOCTD TPOU3BOJICTBA MOJIOKA

KOpPOBAaMH PA3HOTO MPOUCXOKACHNUS (110 TaHHBIM
TpeX JIaKTalui)

Table 3. Efficiency of milk production by cows of

different origin (based on three lactations)

Lacta- Group
tion control I.St 2_n d
experimental experimental
Milk yield for 305 days, kg
Ist 3856 4461 4529
2nd 4079 4793 4867
3rd 4345 5213 5162
Volume of energy feed unit consumption
Ist 4289 4361 4450
2nd 4568 4684 4745
3rd 4872 4950 4936
Energy feed unit inputs for production of 1 kg of milk
Ist 1,11 0,98 0,98
2nd 1,12 0,98 0,97
3rd 1,12 0,95 0,95
Cost of 1 kg of milk, rubles
Ist 20,34 19,20 19,56
2nd 22,53 20,89 21,44
3rd 23,79 22,31 22,58
Production costs, rubles
Ist 78 431,04 85 651,20 88 587,24
2nd 91 899,87 100 125,77 104 348,48
3rd 103 367,55 116 302,03 116 557,96
Cost of sales of 1 kg of milk, rubles
Ist 26 26 26
2nd 28 28 28
3rd 29 29 29
Revenue from milk sales, rubles
Ist 112 944 127 582 128 492
2nd 130 340 148 792 149 492
3rd 144 536 168 055 165 097
Profit (+) / loss (-), rubles
Ist 34 512,96 41 930,80 39 904,76
2nd 38 440,13 48 666,23 45 143,52
3rd 41 168,45 51 752,97 48 539,04
Profitability, %
Ist 30,5 32,9 31,1
2nd 29,5 32,7 30,2
3rd 28,5 30,8 29,4

ronrtuHamu // Vizeectust OpeHOyprckoro rocy-
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0853-2022-95-3-322-325.
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