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PE3IOME

YpanbCKuii Tun oTe4EeCTBEHHOMN YePHO-NECTPOI MOPOAbI OTIMHAETCS BbICOKMMI NOKa3aTeNsaMm NpoaykTuB-
HOCTW, XOPOLLE NPUrOAHOCTLIO K UCMONb30BAHUIO B YCIOBUSX MPOMBILLIEHHOW TEXHOOMMIN MOJIOKa, HO
DNUTENBHOCTb €ro NPOAYKTMBHOMO AONroneTus coctaBnseT 2,4-2,6 naktaumii. CHUXEHWE NPOAYKTUBHOIO
[ONroneTus CBA3aHo, B YaCTHOCTU, C BOCMPOU3BOAUTENbHLIMI KadecTBaMu. B pesynstate NnpoBefeHHbIX
MCCNEeA0BaHNIA YCTAHOBNEHO, YTO 32 CYET YAJIMHEHUS MPOAOIKXUTENBHOCTY NakTauuy (cBbiwe 305 fHei)
nony4eHo 6onbLie monoka Ha 847-890 kr, unu Ha 9,5-10,0%. Mpwn aToM HabnogaeTca cHuxeHne MAX n
MZIB B monoke 3a 305 aHei naktaumm: Ha 0,01-0,02% no xwupy n Ha 0,02% no 6enky. Hanbonee BbICOKME
CPEeaHECYTOUHbIE YA0W YCTAHOBNEHBI NPV ANUTENbHOCTY NakTaummn 305 gHein. Y noyepein BCex oueHmBae-
MbIX ObIKOB-Npou3soauTenei Hbina oaMHakoBas NPOACIKMTENbHOCTb cepBuc-nepuoda — 132-134 gHs.
OHa 6bina Boille OnTUMasbHbIX Nokasatenei Ha 52-54 aHs, unn Ha 65-68%. MHaekc nnogoBMTOCTU KO-
poB npeBbIaeT 48%, NO3TOMY MOXHO FOBOPUTL O TOM, YTO MJ0A0BUTOCTb Y KOPOB xopoLuas. MoTeHuman
N1040BUTOCTM MATOYHOTO NMOrO0BbS XOPOLUMIA U COKPALLEHNE AIMTENLHOCTU CEPBUC-NEPMOAA NO3BOANT
noBbICUTb 3D HEKTMBHOCTb MOIOYHOIO CKOTOBOACTBA B XO3ANCTBE.

KnroyeBbie crnoBa: KOPOBbI, MOJIOKO, MPOAYKTUBHOCTb, NlaKTaums, Ni1040BUTOCTb, CEPBUC-Nepmrom, Mo-
JI0YHOE CKOTOBOACTBO
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Assessment of influence of duration of the
service period on the milk yield of cows

ABSTRACT

The Ural type of the Russian Black-and-White mottled breed features high rates of milk yield, good suitability
for industrial milking technology, but the duration of their productive longevity is 2.4-2.6 lactations only. The
decline in productive longevity is associated, in particular, with qualities of reproductive system. As a result
of the conducted researches, it was found that due to elongation of lactation (over 305 days), more milk was
obtained by 847-890 kg, or by 9.5-10.0%. At the same time, there is a decrease in MFF and MFP in milk for
305 days of lactation: by 0.01-0.02% for fat and by 0.02% for protein. The highest average daily milk yield was
recorded in lactation duration of 305 days. The daughters of all assessed servicing bulls had the same service
period of 132-134 days. It is 52-54 days higher than optimal indicators, or by 65-68%. The fertility index of
cows exceeds 48%, so we can say that the fertility of cows is good. The fertility potential of the livestock is good
and decrease of service period duration will increase the efficiency of dairy cattle breeding in the farm.

Key words: cows, milk, productivity, lactation, fertility, service period, dairy cattle breedinge
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BeBepeHune / Introduction

The food safety in any country poses large tasks for
farmers to increase production and improve the quality of
agricultural products, including the food products of animal
origin [1-4].

Great importance is referred to the development of dairy
farming as a branch of animal husbandry, from which milk is
obtained. This is a valuable food product and raw material
for the food industry [5-12].

For its production, highly productive dairy cattle are
used, the main livestock of which is represented by related
breeds of Dutch origin — Holstein, Black-and-White mottled
breed, etc. [13-15].

The genetic pool of the Holstein breed, which is
considered the best dairy breed in the world, for more
than four decades has been widely used and continues to
be used to improve Russian livestock, including the Black-
and-White breed in order to increase abundant milk yield
and improve technological characteristics in industrial
production [16-18].

The increase in the livestock productivity led to
decrease in productive longevity due to decline in the cows
reproductive functions [19, 20].

In Sverdlovsk region the Ural type of Holsteinized black-
and-white mottled cattle is used. The duration of the
productive period of these cattle in agricultural farms varied
on average within the range of 2.4-2.6 lactations and the
duration of the service period exceeded 120 days. When
breeding it, the world gene pool of servicing bulls of the
Holstein breed continues to be used and the cattle is bred
up along the lines, including the Holstein ones [21, 22].

The assessment of the reproductive qualities of cows-
daughters of various servicing bulls is relevant and has
practical value.

MaTtepuan u metToabl uccneposaHua / Materials

and method

The cows of Holsteinized black-and-white mottled cattle,
daughters of Holstein servicing bulls, were used as the
objects of research. The studies were carried out in one of
the pedigree reproducing farm for breeding of Holsteinized
black-and-white cattle of the Ural type in Sverdlovsk region.

The data of zootechnical and veterinary records of the
IAS “SELEX.Dairy Cattle” database were used. Milk yield for
305 days of lactation, MFF and MFP in milk were taken into

| Fig. 1. Average daily milk yield of cows by lactation periods, kg

Average daily milk
yield in recent days
over 305 days, kg

Average daily milk
yield for 305 days
of lactation, kg

Average daily milk
yield for the entire
lactation, kg
0 5 10 15 20 25 30 35

The bull's nickname
Jadon

The bull's nickname
Onward 4512

The bull's
nickname Plateau

I Table 1. Milk productivity of daughters-cows

The bull's nickname
Indicator Onward
4512

9788+101.23 9829+99.34 9754+87.78

Jadon Plateau

Milk yield for the entire lactation, kg

Average daily milk yield for the entire
lactation, kg

Milk yield for 305 days of lactation, kg 8898+79.45 8952+89.21 8907+65.12
Average daily milk yield for 305 days

27.300 27.2 271

of lactation, kg 29.2 204 29.2
lgzg:z%es%a;%r‘nlig( yield in recent days 16.5 15.7 15.4
Difference, +- -890 -877 -847
Lactation duration, days 359+10.3 361+9.4 360+9.9
MFF, for the entire lactation, % 3.90+0.004 3.91+0.003 3.92+0.004
MFF, for 305 days of lactation, % 3.89+0.013 3.89+0.007 3.90+0.009
Difference, +- -0.01 -0.02 0.02
MFP, for the entire lactation, % 3.23+£0.002 3.23+0.002 3.23+0.001
MFP, for 305 days of lactation, % 3.21£0.001 3.21+0.002 3.21+0.002
The difference, +- -0.02 -0.02 -0.02

account. Milk yield per lactation was assessed by control
milking once a month, the quality indicators of milk were
determined in the dairy laboratory of the Uralplemcenter
in average milk sample taken from each cow once per
month. The reproductive qualities of cows were assessed
by duration of the service period, the calving interval, the
frequency of inseminations, the coefficient of reproductive
capability (CRC) and the fertility index (Pl Doha).

The animals were divided into groups depending on the
servicing bulls' line: group 1 — daughters of the servicing
bull Jadon; group 2 — daughters of the servicing bull Onward
4512; and group 3 — daughters of servicing bull Plateau.

The obtained digital data were processed by the methods
of variation statistics. Statistical processing of the obtained
digital data was carried out using a computer with an «Intel
Core i9» processor (USA), licensed software package
«Microsoft Office 2016» (USA). Student's t-test was used
to assess the significance of differences between the two
means. Differences were considered statistically significant
atp <0.05;p<0.01; p<0.001.

PesynbraTthl 1 06cyxaeHue / Results and

discussion

The main indicators of the efficiency of dairy cattle
breeding and milk yield is its productivity.

Table 1 presents data on the milk yield of daughters of
servicing bulls for the first lactation. Analysis of the data
presented in the table showed that due to elongation
of lactation over 305 days, more milk was obtained by
847-890 kg, or by 9.5-10.0%. At the same time, there is a
decrease in MFF and MFP in milk for 305 days of lactation: by
0.01-0.02% for fat and by 0.02% for protein. This confirms
the general pattern of increase in fat and protein content in
milk of cows by the end of lactation.

Despite the prolonged lactation, the average daily milk
yield in the groups of daughters of Holstein servicing bulls
was quite high and varied approximately in the same range
both for the entire lactation and for 305 days of lactation.
The results are shown in the figure 1.

Average daily milk yields for different periods of lactation
in cows-daughters of servicing bulls differed insignificantly.
This proves a good management and arrangement in the
dairy farm, including milk production, and also a high level
of breeding work, including the selection of servicing bulls.
At the end of lactation, the average daily milk yield decreases
to 15.4-16.5 kg.
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| Fig- 2. Duration of the service period, days 52-54 days higher than optimal duration, or 65-68% higher

than the maximum duration of 80 days.

134 This led to increase in the duration of lactation and,
accordingly, to increase of milk yield for the entire lactation
period. This increase is 10.0; 9.8 and 9.5%, but leads to a
decrease in productive longevity (figure 3).

In case of optimal service period and normal lactation
duration, a calf (i.e. a heifer for replacement stock or a bull
for fattening) and milk, in our case 8898-8952 kg, can be
obtained from the cow during the calendar year.

The increase of lactation duration by 54-56 days per
lactation in the entire period of use of a cow will amount to
167-178 days. During this period, the farm can get 4876-
5233 kg of milk additionally, which is more than almost two
I Fig. 3. Duration of the productive period of cows-daughters, lactations times even in case of lactation elongation, so practically the
losses occur due to lack of newly-born calf and milk. With
increase of lactation duration for the period of productive

134,5

133,5

133

132,5

132

131,5

131
Jadon Onward 4512 Plateau

3,18 use of cows on the farm, the milk yield will be 2685-2759

316 kg, which is lower than that can be obtained in case of

normalizing the reproductive functions of a cow.

314 The reproductive functions of cows are assessed not

3,12 only by the duration of the service period, but also by other

— | indicators, like frequency of insemination, the calving

31 interval, the coefficient of reproductive capability, and

3,08 others. Data on the frequency of insemination of cows-

daughters of different servicing bulls are presented in

3,06 figure 4.

3,04 The figure shows that when inseminating the cows-

. daughters of the bull Onward 4512, more doses of semen

’ Jadon Onward 4512 Plateau are consumed, which leads to overuse of the expensive

semen.
I Fig. 4. Frequency rate of insemination of cows-daughters, times The duration of the calving interval can serve as indicator
for the reproductive capabilities of the livestock. Coefficient

2 of reproductive capability shows the level of reproduction.
1,8 Optimally, it must be at least 0.95 and strive for 1, that
16 means than each cow every year can give a calf. In our case
14 this index is 0.86-0.87 and indicates that there are certain
1 problems with reproduction system in the herd, including in

’ the groups of assessed servicing bulls (figure 5).

1 Low indices of the coefficient of reproductive capability
0,8 and high calving interval confirm the data that shows
0,6 decrease in reproductive functions. They were lower in the
0,4 group of cows from the servicing bull Onward 4512.

02 Calculation of the fertility index of cows showed that it is

0 quite good (figure 6).

Jadon Onward 4512 Plateau

I Fig. 5. Reproduction indices of cows-daughters of servicing bulls

The highest average daily milk yield was

recorded in case of lactation duration of 305 days. 0872 421,5

The daily yield was within the range of 29.17- 0,87

29.35 kg, while increase in lactation duration led a2t

to decrease in the average daily milk yield by 4.96; 0,868

5.26 and 5.24 kg, or by 17.0; 17.9, and 17.9% 0,566 4205

those numbers are significant at p < 0.01. This is

due to the rather low, in comparison with previous 0,864 420

indicators of milk yield in the period starting from 0862

the 306th day of lactation. ' 419,5
It is known that the duration of lactation to 0,86

some extent depends on the duration of the 419

service period. In our case it exceeded 130 days 0,858

(figure 2). 0,856 48,5
The daughters of all assessed servicing bulls

showed almost the same service period. The 0,854 418

difference between the groups of daughters was Jadon Onward 4512 Plateau

only 1-2 days and thus was not significant. It was mmm KVS  —— Duration of the calving interval, days
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| Fig. 6. Cows' fertility index, %
134,5

134
133,5
133
132,5
132
131,5

131

Jadon Onward 4512 Plateau

Bce aBTOpbI HECYT OTBETCTBEHHOCTH 3a CBOIO PaboTy U NPeACTaBNEHHbIE AaHHbIE.
Bce aBTOpbI BHECAN PaBHbI BKNAA, B 3Ty HAY4HYO paboTy.

ABTOpPbI B PaBHOW CTEMEHN Y4ACTBOBANM B HANMUCaHUN PYKOMWUCU 1 HECYT PaBHYIO
OTBETCTBEHHOCTb 3a nnarmart.

ABTOpbI 3a5BASIOT 06 OTCYTCTBUM KOHDNINKTA UHTEPECOB.
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The cows' fertility index exceeds 48%, so we can say that
the cows'’ fertility is quite good.

BbiBogbl / Conclusion

Thus, the duration of the service period influences the milk
productivity of cows. It increases milk yield by increasing the
duration of lactation, but reduces the efficiency of using the
cows on the dairy farm by reducing the productive longevity.
That is confirmed by a low coefficient of reproductive
capability. However, the fertility potential of the livestock is
quite good and a reduction of the service period will increase
the efficiency of dairy cattle breeding in the farms.
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