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Abstract. One of the problems of modern dairy farming is the short period of productive use
of cows. It is observed both in Ukraine and in most countries of the world with developed dairy
cattle breeding. The consequence of a short period of productive use is a decrease in the lifetime
productivity of cows. The purpose of this work was to investigate the possibility of influencing
the duration of use and lifetime milk yield of cows by selecting heifers by live weight during their
growing period. The study analysed the lifetime productivity of 1071 cows of the Ukrainian black-
and-white dairy breed, starting from their rearing and up to retirement from the herd. Animals were
divided into five groups by live weight at the age of 3, 6, 12 and 15 months using standard deviation
(0) from the mean. Within the groups, the number of calvings, productive life expectancy, lifetime
estrus and estrus for higher lactation and the average period between calvings were determined.
It was established that the hope for higher lactation is associated with the weight of heifers at the
onset of puberty and sexual maturity. Animals, which at 6 months had a live weight of +0.5-1.5 ¢
and at 12 months more than +1.5 o from the average in the herd, were characteristics of the highest
milk yield. The group of traits of lifetime productivity (number of calvings, duration of productive
use and lifetime milk yield) was positively influenced by the live weight of heifers at the age of 3, 6,
12 and 15 months, which exceeded the average for the herd by 0.5-1.5 0. Cows belonging to these
groups exceeded other groups by 0.2-1.4 calving. During the period of use, these cows received 11-
32% more milk than the average for the herd. The results of the research expand the understanding
of the impact of heifer breeding on the development of lifetime productivity of cows and can be
used for the selection of livestock and correction of plans for the cultivation of dairy cattle.
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Relevance

The duration of use of cows is only 3-4 years (De
Vries and Marcondes, 2020; Siatka et al., 2020),
while it should recover the costs of their breed-
ing and ensure profitable maintenance through
milk production. It is implemented through the
development of high productivity and long-
term use of cows. It was identified that the
vast majority of cows leave the herd before the
600th day of productive use (Macalovich et al.,
2018), which significantly limits the lifetime
productivity of animals. In the breeds common
in Ukraine (Ukrainian Red and Black-and-White
dairy and Holstein), cows are used in herds for
an average of 2.32-2.50 lactations, and their
lifetime milk yield is 14940-18669 kg (Mazur
et al., 2018). The reduction of productive lon-
gevity of cows is gradually recorded (Milostiviy
et al., 2017), so the study of the factors that de-
termine it remains relevant.

Analysis of Recent Studies and
Publications

To increase the lifetime productivity of cows,
the possibility of using selection methods for
the duration of productive use is being ex-
plored. A close correlation was identified be-
tween the duration of cow use and lifetime
milk yield and milk fat yield (Hdud et al., 2018).
Therewith, the influence of hereditary factors
on the manifestation of lifetime productivity
traits is insignificant (Milostiviy et al., 2017),
and the selection is complicated by a long eval-
uation period and the receipt of final results
after the animal’s retirement. Therefore, there
is a necessity to apply other approaches to im-
prove the lifetime productivity of cows. One
such measure is considered to be the intensi-
fication of growing young stock, which reduces
the cost of keeping heifers and increases the
productivity of cows (Kruglyak, 2018). The fact

that the development of high lifetime produc-
tivity of cows is influenced by the conditions
of their use, the origin and management of the
dairy herd, and the features of growing heif-
ers is indicated by other researchers (Schuster
et al., 2020). There is evidence of an increase in
the lifetime productivity of cows when intro-
duced into the herd at the age of 22-26 months
(Sawa et al., 2019). In particular, to extend life
expectancy and improve other productivity
traits, it is recommended to inseminate heifers
aged 15-16 months with a live weight of at least
412 kg, provided that at 12 months it is 327-
347 kg, or inseminate heifers at 17-18 months
with a live weight of 426 kg, provided that at 12
months they weighed 316-344 kg (Levina et al.,
2019). In Simmental cows, the highest milk
yields and milk fat were observed when their
live weight at birth was 33-34 kg, at 6 months
of age — 171-190, at 12 months - 291-300, and
at 18 months - 401-415 kg (Fedorovych, 2017).

Features of changes in the live weight of
heifers during the growing period are signifi-
cant. It was established that in terms of milk
yield, milk fat and protein yield, first-born ani-
mals have an advantage over animals with a slow
decline in relative growth rate (Polupan & Siriak,
2019). In subsequent lactations, the advantages
of such animals in terms of productivity have
not been confirmed, but since the milk yield for
the first lactation is a significant proportion of
lifetime productivity, this pattern should be con-
sidered. In addition, it was established that the
lifetime milk yield of cows decreases by 15-37%
if short-term growth delays occur during heifer
rearing (Klimkovetskyi et al., 2020)

To improve milk yields during life, work is
performed to establish benchmarks for heifer
growth. They include such traits as optimal age
and live weight, condition, and development of
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body tissues during the stages of growing and
beginning of productive use of animals. An im-
portant role is devoted to the development of
the udder. There are still concerns that the de-
velopment of the mammary gland is disturbed
when the increase in live weight exceeds a spe-
cific threshold, which adversely affects milk
yield. It has been demonstrated (Van Amburgh
et al., 2019) that mammary gland development
during the prepubertal growth phase does not
decrease due to high energy intake, the overall
growth of the mammary parenchyma depend-
ed on the attainment of puberty, and the udder,
like most reproductive organs, grows in propor-
tion to body size and not in proportion to nu-
trient intake. Therewith, achieving reasonable
targets for the live weight of heifers is essen-
tial. To increase milk production in terms of dry
matter, it was confirmed (Martin et al., 2020)
the importance of heifers reaching the target
live weight at 12 and 15 months of age, while a
limited lag behind the target at 6 and 9 months
of age had little effect on cow performance.
Thus, the literature data confirm the pos-
sibility of influencing the lifetime productivity
of cows by targeted breeding of heifers. For this

purpose, it is advisable to justify the target in-
dicators of their growth. It is advisable to de-
termine the optimal criteria within individual
breeds, and apply them in the conditions of the
level of productivity of cows, on which the re-
search was conducted.

The purpose of the research — determine
the live weight of heifers of different ages,
which is associated with the development of
high lifetime productivity of cows.

Material and Methods of Research

The productivity of animals of the Ukrainian
black-and-white dairy breed of Shevchenkivsky
PAE of the Kyiv-Svyatoshinsky district of the
Kyiv region was analysed. The results of the
lifetime use of 1071 cows for the period from
1992 to 2014 were explored. The average pro-
ductivity of cows was 4565%46.2 kg for 305 days
of lactation, life expectancy 5.9+0.30 years, in-
cluding productive use 3.1+0.27 years.

The live weight at birth at the age of 3, 6,
12 and 15 months was explored in animals. Ac-
cording to these indicators using the standard
deviation from the mean (X*o), the animals
were divided into 5 groups (Table 1).

Table 1. Criteria for dividing animals into groups by live weight of heifers

Group Selgctipn Range in live weight (kg) at age
criteria 3 months 6 months 12 months 15 months
1 <X-1,50 <57 <93 <165 <203
2 X-0,5...1,50 57-71 94-117 166-203 204-247
3 X*0,50 72-86 118-142 204-242 248-292
4 X+0,5...1,50 87-100 143-166 243-280 293-336
5 > X+1,50 >101 > 167 > 281 > 337

Within each of the groups, the results of life-
time use of cows were explored, in particular, the
number of calvings, productive life expectancy,
lifetime milk yield and milk yield for higher lac-
tation and the average period between calvings.
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The influence of the live weight of heifers on the
lifetime productivity of cows was determined
by graphical analysis. The significance of the
difference between the groups was determined
using Student’s t-test (p<0.05, 0.01, 0.001).
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Research BeSUIt_S and their of calvings during life was obtained from animals

Discussion that had a higher than average live weight dur-
The analysis demonstrated that thereisaregular-  ing the analysed age periods. Most calves were
ity between the growth of heifers and the number  obtained from livestock assigned at the age of 3,

of calves obtained from cows. A greater number 6, 12 and 15 months to the fourth group (Fig. 1).
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Figure 1. Effect of live weight of heifers of different ages on lifetime number of calvings

In particular, animals included in the fourth ~ months by 0.7-1.4 (p<0.05...p<0.001) and at 15
group by live weight at the age of 3 months ex-  months by 0.4-1.2 calving. A similar result was
ceeded others by 0.2-0.6 calving; at the age of  for the duration of productive use (Fig. 2) and
6 months by 0.4-1.5 (p<0.05...p<0.001); at 12 lifetime milk yield (Fig. 3).
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Figure 2. Influence of live weight of heifers of different ages on the duration of productive use of cows
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Figure 3. Effect of live weight of heifers of different ages on lifetime milk yield of cows
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The graphs demonstrate that the low live
weight of heifers, at the level of the herd aver-
age (¥0.5 o) and below, reduces the duration of
productive use of cows. But the lifetime produc-
tivity of cows decreased when heifers reached
the highest live weight in all controlled age
periods (indicators of the fifth group). Thus, it
can be argued that the live weight of heifers
that exceeds the average in the herd by 1.5 ¢ is
not desirable. The study identified the optimal
parameters for the live weight of heifers, which
allows for obtaining the highest lifetime pro-
ductivity of cows. They correspond to the crite-
ria of the fourth group at the age of 3, 6, 12 and
15 months. Animals assigned to this group not
only outperformed cows of other groups, their
productivity was higher than the average for
the herd. The advantage in lifetime milk yield
of animals of the fourth group by live weight at
the age of 3 months was 11%. In terms of live
weight at the age of 6 months, the difference
with the herd average reached 32% (p<0.001).
Thus, in the populations of the Ukrainian black-
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and-white dairy breed, to ensure maximum
lifetime productivity, the live weight of heifers
at the age of 3, 6, 12, and 15 months should be
within the range of +0.5...+1.5¢ from the average
herd. In the conditions of the investigated herd,
the optimal for maximum lifetime productivity
was live weight at the age of 3 months 87-100 kg,
at the age of 6 months - 14-166, at 12 months —
243-280 and at 15 months — 293-336 kg.

One of the criteria for assessing the milk
production of cows is the hope for higher lac-
tation. Features of the development of this trait
of cows, depending on the live weight of heifers,
differ from the trends established by the dura-
tion of use and lifetime milk yield. A relation-
ship was identified between milk yield for 305
days of higher lactation and the live weight of
heifers at the age of 3 and 15 months (Fig. 4).
Cow productivity was highest when the live
weight of heifers of this age corresponded to
the criteria of the third group. But no signifi-
cant difference between the groups was estab-
lished.
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Figure 4. Influence of live weight of heifers of different ages on milk yield during 305 days of

higher lactation
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It was established that the increase in
the live weight of heifers at the age of 6 and
12 months, which coincides with the onset of
puberty and the onset of sexual maturity, has
a positive effect on the increase in milk yield
during higher lactation. Optimal at the age of 6
months to obtain the highest milk yield was live
weight in the range of 143-166 kg (group 4), and
at 12 months - more than 280 kg (group 5). Thus,
for the development of high productivity, it is
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of great importance to achieve sufficient devel-
opment in live weight at the age of 12 months,
which partially coincides with the conclusions
(Martin et al., 2020) made in the analysis of cow
productivity in New Zealand.

Indicators of reproductive capacity, which
in cows with two or more calvings were esti-
mated by the duration of the period between
calvings, depending on the live weight of
heifers did not change significantly (Fig. 5).
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Figure 5. Effect of live weight of heifers of different ages on the average period between calving

There was a tendency to shorten the period
between calving in animals of group 5 by live
weight at the age of 3 months and prolongation
in animals of the first group by live weight at
6 months. It may be evidence of the influence
of growth rate or general level of nutrition of
heifers of this age on the development of the
ability of cows to reproduce effectively, but the
statistical analysis did not confirm a significant
difference between the individual groups.

Conclusions and Perspectives

By selecting heifers during the growing pe-
riod, the lifetime productivity of cows can be

influenced. The longest life expectancy, pro-
ductive use and lifetime milk yield are char-
acterised by animals that at the age of 3, 6, 12
and 15 months have a live weight of 0.5... 1.5 ¢
more than the average for the herd, thus, these
parameters can be considered optimal.

The milk yield for 305 days of the highest lacta-
tion was higher in animals that at the age of 6
months had a live weight of 0.5 ... 1.5 ¢ higher
than the average for the herd, and at 12 months,
reached its highest indicators. The influence of
the live weight of heifers at the age of 3, 6, 12
and 15 months on the duration of the period
between calving was not confirmed.
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dopmMyBaHH: JOBIiYHOI MPOAYKTUBHOCTI KOPiB 3a/1€KHO BiJ sKMBOI MacHu
TeJHUIb Pi3HOTO BiKy

AnTtoH AHartomniioBuu KinmMKoBeII bR

HairionanpHMit yHiBepcuTeT 6iopecypciB i MpupomoKopMCcTyBaHHS YKpainu
03041, Byn. TepoiB O6oponu, 15, M. Kuis, Yrpaina

AHotanis. OpfHielo 3 TMpo6GeM Cy4acHOTO MOJIOYHOTO CKOTAapCTBa € KOPOTKMII mepiof,
MIPOAYKTUBHOTO BUKOPUCTaHHS KOpiB. Ile criocTepiraioTs He iniile B YKpaiHi, a i B 6ibirocti Kpainax
CBiTy 3 PO3BMHEHMM MOJIOUHMM CKOTapcTBOM. HacmimkomM KOPOTKOro Iepiomy MpOLYKTUBHOTO
BUKOPUCTAHHSI CTA€ 3HMKEHHS TOBIYHOI TPOAYKTUBHOCTI KOPiB. MeTolo 1iei po60TH 6y/10 BUBUUTU
MOX/IUBICTh BIUIMHYTY HA TPUBATICTh BUKOPUCTAHHS i JOBIUHMIT HaZill KOPiB HIIIXOM H060OPY
TeJIUITb 33 )KMBOIO MAacoIo B Mepiof iX BMpolyBaHHs. B moctimkeHHi 6y/10 MpoaHaai30BaHO TOBiUHY
nponyKTuBHicTh 1071 KOpOBM YKpaiHChKOI YOPHO-PSI60I MOJIOUHOI MOpOAM, MOYMHAIOUM 3 iX
BUPOIIYBAHHS i 10 BUOYTTS 3i cTaja. TBapyH 32 KMBOIO MAacOI0 Y Billi 3,6, 121 15 mics1iB po3nopinmmm
Ha ITSATh TPy 3 BUKOPUCTAHHSIM CTaHIapTU30BAHOTO BigxmiaeHHs (0) Bif cepeqHboi BemunHN. B
MeXkax IpyIl BU3HAYaIM KiJbKiCTb OTeleHb, TPUBAJiCTh MPOAYKTUBHOTO KUTTSI, AOBIUHMIA HaALi i
HaJiil 3a BUILY JIaKTallil0 Ta cepefHiii mepios MiX oTeneHHSIMMU. Bys0 BCTaHOB/IEHO, 10 Hafiii 3a
BUIILY JIAKTALIil0 TTOB’SI3aHMI i3 MacOI0 TeUIb Y Mepioj MOYaTKy CTaTeBOTo A03piBaHHS i HACTaHHS
craTeBoi 3pinocti. TBapuHH, Ki B 6 MicsLiB Manu kuBy Mmacy +0,5-1,5 o i B 12 6inblue Hixk +1,5 o
BiJl cepelHbOi B CTafi, XapaKTepu3yBaIUCh HAMGinbMM HamoeM. Ha rpymy o3HaK MOBiYHOL
MPOAYKTUBHOCTI (KibKICTh OTeleHb, TPUBAIICTh MPOLYKTUBHOTO BUKOPUCTAHHS i HOBIiUYHMIA
HaJiif) TO3UTUMBHO BIUIMHY/IA KMBa Maca TeJuilp y Bili 3, 6, 12 i 15 micaiiis, ska mepeBuiyBaa
cepenHio 1o craxy Ha 0,5-1,5 0. KopoBu BimHeceHi 10 1[uX rpym nepeBaxkaau iHmnm rpymnu Ha 0,2-1,4
OTeJIeHHSI. 3a Iepiofl BUKOPUCTAHHS, Bif 11X KOpiB oTpumaiu Ha 11-32 % Mosoka 6inblie, HiXX B
cepeqHbOMY IO CTany. Pe3ynbTaTu OOCTiIKeHb PO3MIMPIOIOTh PO3YMiHHS BIUIMBY BUPOIIYBaHHS
TeMIh Ha GOPMYBaHHS JOBIYHOT MPOMYKTUBHOCTI KOPiB Ta MOXKYTb OYTV BUKOPUCTAHI 1)1 O60PY
TTOTOJTiB S i KOpeKIIii MIaHiB BMPOITYBaHHS BEJIMKOI pOTaToi Xymo6y MOIOYHMX TOPif,

KrouoBi c;toBa: Mo/IouHe CKOTapCTBO, Halili, BiITBOPIOBAIbHA 3[IaTHICTh, OTEJI€HHS, TPUBAJIiCTh
MPOAYKTUBHOTO BUKOPUCTAHHS
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