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BREEDING, SELECTION, GENETIC

B3aumMocBA3b NPOAYKTUBHOIO A0JIroNeTUs
M BOCNPOU3BOAUTEIbHbIX QYHKLUA Y KOPOB

PE3IOME

YpanbCkuii TN OTEYECTBEHHOW YEPHO-MECTPOV MOPOALI OTAMYAETCS BbICOKMMYM MOKa3aTensiMm Npoayk-
TUBHOCTMW, XOPOLLEN MPUrOSHOCTBLIO K MCMOMb30BAHMIO B YCAOBUAX NMPOMbILLAEHHOW TEXHONIOMU MOAO-
ka. MoBbILLEHNE NPOAYKTUBHOCTM NMPUBENIO K CHKEHUIO Y MATOYHOTO MOr0JSI0BbSl BOCMPOU3BOANTENBHBIX
dyHKuMn. B pesynbrate NpoBeAEHHbIX MCCNEA0BAHMI YCTAHOBEHO, YTO MPY A/INTENIbHOM UCMONB30BaHNM
YOO KOPOB 3aKOHOMEPHO U3MEHSIETCS, AOCTUrast HaMBbLICLIMX NOKa3aTeneln y NOSHOBO3PACTHBIX XUBOT-
HbIX K 3-i NlakTaumm, a 3aTeM NOCTENEHHO CHUXAETCS, OCTABasiCb AOCTATOYHO BbICOKMM U CTAOMIIbHBIM.
CHuxeHwne coctaBnsiet oT 13 kr (4-9 nakraums oTHOCUTENLHO 3-11) A0 663 Kkr (HaumHas ¢ 4- no 8-10 nakra-
umu), To ecTb Ha 132,6 kr B cpegHem 3a naktaumio, uim Ha 1,7%. KadecTBeHHbIe noka3aTenm Monoka u3-
MEHSININCb B CTOPOHY MOBbILLEHMS € 1-11 no 10-10 nakTaumio. bonee n3MeH4YMBbIMU 0Ka3annch NokasaTenu
M0 YA010 — OHU UMENN K03bdUUMEHT n3meHunBocTu 0T 20,7 8o 17,6, 4TO rOBOPUT O LOCTATOHHO LUMPOKOIA
BO3MOXHOCTM 0T6OPa MO 3TOMY NPK3HAKy B CTafe. YOOI 3a NakTaLmio HE MMEeT B3aMOCBSI3U C L/IUTESb-
HOCTbIO CEPBUC-NEPVOAA M NOBLILLEHNE BOCMPOM3BOANTENbHbBIX YHKLMA COBPEMEHHOMO FOMLUTUHN3UPO-
BAHHOIO Y€PHO-MECTPOro CKOTA HE OKAXET OTPULLATENBHOMO BO3AENCTBUS HA YOOI KOPOB.

KnroyeBbie cnosa: KOPOBLI, MOJIOKO, NPOAYKTMBHOCTb, YO, aKTaLys, rONWTUHA3MPOBaHHASA
YepHO-necTpas Nopoaa, CEePBUC-Neprom
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Correlation of productive longevity
and reproductive functions in dairy cows

ABSTRACT

The Ural type of the domestic Black-and-White mottled breed is characterized high milk-yield rates and
good suitability for industrial milking technology. The milk yield increase led to a deterioration of reproductive
functions in the livestock. As a result of the research it was found that in the process of prolonged using of
the cattle, the milk yield of cows regularly changes, reaching the highest rates among the mature cows by
the 3rd lactation, and then gradually decreases, remaining sufficiently high and stable. The decrease of the
milk yield starts from 13 kg (in the 4th lactation in comparison with the 3rd lactation) and goes to 663 kg
(from 4th to 8th lactations). That decrease makes on average 132.6 kg per lactation period, or by 1.7%. The
quality indicators of milk changed to the better from the 1st to the 10th lactation. The indicators for milk yield
turned out to be more variable; they had a coefficient of variability from 20.7 to 17.6, which indicates a quite
wide possibility of selection in the herd by this trait. The milk yield per lactation is not related with duration of
service period; and increase of reproductive functions in the modern Holsteinized Black-and-White mottled
cattle will not provide a negative impact on the milk yield of the cows.

Key words: cows, milk, productivity, milk yield, lactation, Holsteinized black-and-whitebreed,
service period
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BeBepeHune / Introduction

The food security in any country poses big tasks for
farmers to increase production and improve the quality of
agricultural products, including the food of animal origin [1-
5]. Great importance is referred to the development of dairy
farming as a branch of livestock husbandry, that provides
milk — the valuable food product and raw material for the
food industry [6-13].

For milk production highly productive dairy cattle are
used, which main share belongs to related breeds of
Dutch origin — Holstein, black-and-white, mottled breed,
etc. [14]. The genetic pool of the Holstein breed, which
is considered the best dairy breed in the world, has been
widely used for more than four decades, and it keeps being
used to improve domestic livestock genetics, including the
black-and-white mottled breed in order to increase high milk
yield and improve technological parameters in industrial
production of milk [15]. The large array of Holsteinized
black-and-white mottled cattle has been derived, which
type of cattle features high proportion of Holstein breed
genes. These cows have peculiar economically useful traits
and phenotypic characteristics depending on the breeding
region and breed resources used for breed-crossing. The
increase in milk yield led to decline of reproductive functions
in the breeding livestock. In Sverdlovsk region, the Ural
type of black-and-white cattle was created and officially
registered [16]. Assessment of the relation between the
milk yield capability of cows and their reproductive functions
qualities, depending on the breed lineage, is relevant and
has practical value [17, 18].

MaTepuvan u meToabl UCccnenoBaHus /

Materials and method

The objects of research were cows of Holsteinized black-
and-white mottled cattle. The studies were carried out in
breeding factories for breeding Holsteinized black-and-white
mottled cattle of the Ural type of Sverdlovsk region on certain
number of cows obtained from closely related breeding.
The research included all lactating cows used in breeding
farms. 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 account. The milk yield per lactation was assessed by
control milking once a month, the quality parameters of milk
were determined by the average milk sample from each cow
once a month in the dairy laboratory of the Uralplemcenter.
Reproductive functions qualities were assessed by the
duration of the service-period and calving intervals, and
expressed as the coefficient of reproductive capability (CRC).

| Fig. 1. Milk yield in 305 days of lactation, kg
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Pe3ynberaTtbl n 06cyxaeHue /

Results and discussion

Milk yield is the main selection trait in dairy cattle
breeding. It's known that the higher is the milk yield — the
higher is the economic efficiency of the cows. But even in
case of milk yield of 10 000 kg per lactation, the profitability
of milk production is low and increases together with
an prolongation of productive periods. The decrease in
reproductive functions in modern Holsteinized black-and-
white mottled cattle has led to a decrease in their productive
longevity down to 2.3-2.4 lactations, although there are
cows in breeding farms that are used for quite long time. Milk
yield for 305 days of lactation, depending on the duration of
cows using, is shown below in Figure 1.

The table obviously shows that during prolonged use of
cows the milk yield of cows regularly changes, reaching the
highest rates among the mature cows by the 3rd lactations,
and then gradually decreases, remaining sufficiently high
and stable. The milk yield decreases from 13 kg (in the
fourth lactation in comparison with the third lactation) to 663
kg starting from 4 to 8 lactations. That decrease makes on
average 132.6 kg per lactation period, or by 1.7%. Further,
a sharper decrease in milk yield is observed. This decrease
reaches 377 kg from the 8th to the 9th lactations, and makes
1.007 kg at the 10th lactation. This confirms that the cows’
physical conditions allow their long-term productive use.

As a result of the analysis, it was also found that the
duration of the use of cows also affects the quality indicators
of milk, which improve along with prolongation of livestock
use (Figure 2).

With prolonged use of cows, MFF and MFP in cow milk
fluctuated. These indicators increased and decreased from
lactation to lactation. These changes were insignificant and
untrustworthy, with the exception of MFF and MFP in milk
of cows in the 9th lactation, when there was a significant
decrease in MFF in milk and a significant increase in MFP in
milk, in comparison with the 8th lactation (P < 0.05 for MFF
and P <0.01 for MFP) and in the 10th lactation when these
indicators increased (P < 0.01 in favor of the 10th lactation).

During selection and breeding work, the cows undergo
sorting, casting and selection. The selection possibilities
depend to certain extent on variability of particular trait in the
herd. Figure 3 below shows the coefficients of variability of milk
yield capacities of cows depending on the duration of their use.

The indicators for milk yield happened to be more
variable; the coefficient of variability ranged from 20.7
to 17.6, which indicates a fairly wide possibility of cows’
selection by this trait in order to improve this indicator and
increase milk yield on average for the herd in general. The

Fig. 2. Quality indicators of milk, %
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Fig. 3. Coefficients of variability in milk yield, MFF and MFP in milk of cows
by lactation
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| Fig. 5. The coefficient of reproductive capability for lactations
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coefficients of variability for MFF and MFP in milk indicate a
significant leveling of the herd for them and an insignificant
possibility of selection by this trait. In this case it is possible
to change the quality indicators for the better mainly due to
the selection of breeding bulls with high genetic potential by
maternal ancestors.

It’s necessary to note that the milk yield of cows in a herd
for full lactation was higher than the milk yield for 305 days
of lactation. It exceeded by 624 kg or 8.4% on average,
while the coefficient of milk yield variability was 23.4 on
average, or was higher than the average milk yield for 305
days by 6.0. Most often this is caused by prolongation of
the lactation period due to the increase of service period
duration. In our case it made 132 days on average for the
herd and varied depending on lactation (Figure 4).

The figure shows that the service period decreases with
age of a cow, but in general it is higher than necessary for
normal reproduction rates. The optimal duration of service
period is 45 to 80 days. If this period is longer, it indicates
problems with reproductive system. The coefficient of
service period variation is high, which makes it possible
to select cows on this basis, as the issues of reproduction
come out on the spotlight. Problems with reproductive
system are also indicated by low rates of reproductive
capability (Figure 5).

Despite the fact that the coefficient of reproductive
capability increases with the age of cows from 0.88 to 0.92;

Bce aBTOpbI HECYT OTBETCTBEHHOCTb 32 CBOIO PabOoTy M NPEACTaBeH-
Hble AaHHble.

Bce aBTOpbI BHEC/IM PABHbINA BKNAA B 3Ty Hay4HYI0 paboTy.

ABTOPbI B PABHOM CTEMEHWN Yy4aCTBOBAIM B HANUCAHWUMN PYKOMUCY U
HecyT paBHYIO OTBETCTBEHHOCTb 3a niarvar.

ABTOPbI 3aSIBASIOT 06 OTCYTCTBUM KOH(MIMKTA MHTEPECOB.
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Fig. 4. The duration of the service period and the coefficients of its variability
for lactations
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Fig. 6. The conjugation of milk yield per lactation and the duration of the
service period of cows by lactation
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it corresponds to good reproductive functions in cows only
by the 10th lactation.

The correlation between reproductive functions and milk
yield of cows is of interest. The correlation is shown below
in Figure 6.

The figure obviously shows that the milk yield per
lactation is not related to the duration of the service
period; and increase in reproductive functions of modern
Holsteinized black-and-white mottled cattle will not give a
negative effect on the milk yield of cows, especially since
the milk yield was insignificantly higher than the milk yield
in 305 days of lactation and showed a tendency to increase,
which can most likely be explained by a longer lactation with
an average daily milk yield in the last stage of lactation (over
305 days) equal to 5.8 kg.

BbiBogbl / Conclusion

Thus, it can be concluded that the Ural type of
Holsteinized black-and-white mottled cattle possesses high
breeding qualities, which is confirmed by their milk yield,
which naturally changes along with age. As a cow ages, the
quality of milk increases. The cows of the 10th lactation do
not have problems with reproductive function; definitely the
reproductive capability of the livestock is better among the
mature cows. Reproductive functions and milk yield of cows
are not interrelated, which makes it possible to run selection
of cows by these traits.
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