https://doi.org/10.15407/animbiol25.01.015
UDC 636.2/064
Received 13.09.2022 = Revision 20.12.2022 = Accepted 26.03.2023 = Published online 31.03.2023

Productivity energy level of cows of Gray Ukrainian breeds
and their reproductive qualities

V. S. Kozyr', A. V. Denisyuk’, H. G. Dimchya’,
A. N. Maistrenko’, O. S. Grabovska?

OPEN aACCESS

v16kh91@gmail.com

State institution “Institute of Grain Crops NAAS”, 14 Volodymyra Vernadskoho str., Dnipro, 49009, Ukraine
2Institute of Animal Biology NAAS, 38 V. Stusa str., Lviv, 79034, Ukraine

A. V. Denisyuk http://orcid.org/0000-0002-8371-7271

H. G. Dimchya https://orcid.org/0000-0002-9297-3138
A. N. Maistrenko https://orcid.org/0000-0001-6543-3083
0. S. Grabovska https://orcid.org/0000-0003-1418-3752

Authors’ Contributions:

VSK: Conceptualization; Data curation; Formal analysis;
Investigation; Methodology; Project administration;
Supervision.

AVD: Conceptualization; Data curation; Formal analysis;
Investigation.

HGD: Data curation; Formal analysis; Investigation;
Methodology; Resources; Software; Supervision;
Writing — review & editing.

ANM: Data curation; Formal analysis; Investigation.
GOS: Writing — review & editing.

Declaration of Conflict of Interests:
None to declare.

Ethical approval:
Not applicable.

Acknowledgements:
None.

® Attribution 4.0 International
(CC BY 4.0)

We have studied the reproductive abilities of the animals
and the development of the offspring during the post-sucking
period on cows of the Gray Ukrainian breed in the 153 |ac-
tations. To evaluate the cows and the offspring, in addition to
traditional signs, indicators of net energy of body maintenance
and net energy of growth were introduced, as integrated indi-
cators of the state of the organism, which depend to a great-
er extent on the origin than on the conditions of keeping. We
have established that the researched population of animals of
the Gray Ukrainian breed in the ecological and fodder condi-
tions of the steppe zone of Ukraine shows excellent maternal
instincts, reproductive function and small foetus rate not lower
than the standard for the breed, almost equal distribution of off-
spring by sex. The yield of calves per 100 cows is 97-98%, live
weight of calves at birth is 25-26 kg for heifers and 27—-28 kg
for bulls; high milk yield: the weaning live weight at 8 months
of age is 200 kg for heifers and 230 kg for bulls, the service
period of cows for 1-3 lactation period is 155-91 days, the in-
tercalving period is 433-371 days, the small foetus coefficient
is 0.54-0.49, net energy for maintaining vital activity in cows is
40-45 MJ and in newborn calves — 4.5-4.6 MJ, the net en-
ergy of growth of young calves when weaned from their moth-
ers is 19—20 MJ and for the entire period of suckling is 3800—
4900 MJ. In the section of lactations, correlational dependenc-
es were established between the net energy of maintaining
cows and their offspring, which makes it possible to carry out
more purposeful selection and selection of animals for further
breeding and preservation of the herd of this breed.

Key words: energy, breed, cows, offspring, productivity,
growth, reproduction

Introduction

The Gray Ukrainian breed is characterized by high
adaptation to ecological, climatic (high temperatures)
and fodder (pasture-free maintenance) conditions of
maintenance and productive use in the steppe zone of
Ukraine, small foetus and high stress resistance [2—4,
11]. Itis characterized by strong constitution, calm tem-
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perament, manufacturability, longevity (10-12 years
and more), harmonious physique, long stature (over
a long period, average daily gains are 1000 g/day),
high conversion of feed into products, and resistance
to common infectious and invasive diseases, the pro-
portionality of the development of muscle tissue, the
slaughter yield is within 58-60%, the meat index is
4.0-4.5, the ratio of protein to fat in the carcassis 1: 1,
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the obtained beef has good taste qualities (juiciness,
aroma, tenderness) and culinary properties (cooking),
the pH of the meat is 6.7-6.9, which contributes to the
long-term storage of the product and attracts the con-
sumer [1, 6, 13].

The use of modern breeds of cattle is mainly aimed
at increasing their productivity. At the same time, the
reproductive capacity of the breeding stock naturally
decreases, which negatively affects the effectiveness
of breeding the only gene pool of the Gray Ukrainian
breed in Ukraine, which is kept in production conditions.
Preservation of this autochthonous meat cattle involves
the expansion of the population array, stabilization of
the genetic potential of growth energy and prevention
of a decrease in reproductive functions for its further re-
production, which is relevant for the breeding process
in the meat cattle breeding of Ukraine and ensuring
the diversity of the biocenosis in the world [5, 7, 8].

Materials and methods

In the experimental farm “Polyvanivka” of the State
Institution “Institute of Grain Crops of the National Acad-
emy of Agrarian Sciences of Ukraine” from the total
population of clinically healthy 266 cows of the Gray
Ukrainian breed, the 189 cows with live weight 470-500 kg
were selected for the first lactation. The research was
conducted during three lactations: on the second lac-
tation on 177 cows and the third lactation on 158 cows
(the decrease in the number of cows occured due to the
elimination of animals for various production reasons).
The subjects of the study were cows and calves of the
Gray Ukrainian breed. The subject of research was
reproductive capacity and energy potential (status)
of cows and calves.

Cows in the summer period were kept untethered
on a walking and feeding area (20 m? per animal) with
a hard surface, the feeding front was 1.2 m/animal.
In the winter period cows were kept tethered and fed
2 times a day. In summer the ration consisted of green
mass of cereal and leguminous herbs, hay, straw and
concentrates. In winter it contained corn silage, hay,
straw and concentrates. The specific weight of con-
centrates in the rations was 9-18%.

Cows consumed 2.2-2.5 kg of dry substance (DS)
per 100 kg of live weight with an energy concentration
8.5-9.2 MJ/kg DS and 10-12 g of crude protein in 1 kg of DS.
The particle size of coarse (hay, straw), juicy (silage) and
green feed was 5-7 cm. The animals had constant free
access to mineral feed (table salt, tricalcium phosphate,
monocalcium phosphate, chalk). Watering was carried out
freely from troughs with fresh water every day.

Calves up to 8 months of age were kept on free
suckers with free access to hay and concentrates after
one week of age. Calves were weighed every month to
determine average daily gains. Before 5-10 days calv-
ing, at the beginning of the suckling period (35—45 days)
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and after 70-80 days, the condition (fatness) of cows
was determined according to the author’s 5-point meth-
od [9]. In order to find non-traditional methods of assess-
ing the individual development of young animals and the
reproductive capacity of animals of various origins, the
energy status of cows was determined by the net ener-
gy of support of the cows themselves and the net energy
of support and growth of the offspring according to the
method of V. V. Tsyupko et al. [12].

The energy needs of animals for support are de-
termined by the heat output of the animal’s body in
thermoneutral conditions. In numerous experiments,
it was established that heat losses for animals of dif-
ferent live weights, especially within the boundaries of
animals of the same species, are the same or close
in terms of a unit of live weight to the degree of 0.75
(LW°75), which may be determined by the features
of the form body, as well as participation in the heat
transfer of the lungs. Based on this, it is customary
to call LW°7 the exchangeable or metabolic body
weight. The need for energy for the basic (starvation)
metabolism of any living organism without the costs
of receiving and processing food can be considered
a primary need for energy.

It was established that, on average, for all species
of animals, the basic metabolism is about 70 kcal or
293 kJ per 1 kg of LW, The basic metabolism in heif-
ers and castrated bulls is 15% higher and amounts to
335 kJ, and in cows and non-castrated bulls it is about
400 kJ per 1 kg of LW°75 [12].

The net needs for the increase in live weight repre-
sent the energy content in the daily increase. The energy
content of 1 kg of gain depends mainly on the live weight
of animals, with a much smaller influence of the level
of this gain.

The calculation of energy deposition in the daily gain
of castrate bulls was determined by the equation:

NEFD = LWG (4.1 + 0.0332LW — 0.000009LW?)
(1-0.1475LWG) ’
where NEFD — net energy of fat deposition (gain), MJ/day;
LWG — live weight gain, kg per day;
LW — live weight, kg.

The energy content in the growth of heifers is 15%
higher, and in uncastrated bulls it is 15% lower than in
castrated bulls.

According to the given method, based on the live
weight of cows and young animals, the expenses for
basic metabolism (net maintenance energy) were de-
termined per decade, and the net energy of growth was
determined once a month. Data for the entire period of
suctioning were calculated by summing up the monthly
results. In the section of 3 lactations, the correlations
between the energy of the basic metabolism of cows
and offspring were calculated.

The research results were processed statistically
according to Plokhinsky [10].
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Results and Discussion

Long-term studies of the reproductive capacity of the
Gray Ukrainian breed of cattle of the experimental farm
“Polyvanivka” (over 40 years) testify to the consolidation
of this population, and the coefficient of variation of indi-
vidual traits confirms the possibility of effective selection
and breeding work in the herd.

Each calving took place in good sanitary conditions.
During the first 2-3 months, a newborn heifer (future
cow) received at least 500 liters of milk, and from the
age of one week it was given enough hay and concen-
trated fodders. Special attention was paid to puberty and
fertilization, which are influenced by the environment,
stresses, microclimate, feeding, drinking, diseases —
controlled management (planning and regulation) of ap-
petite, service and intercalving periods in each lactation
was established.

It was established (table 1) that with an increase in the
number of lactations, the duration of the service period
decreases, which contributes to a more complete man-
ifestation of the genetic potential, reproductive function
of the brood stock and an increase in the coefficient of
variability.

The increased duration of the service period (lim
29-161 days), and, therefore, the intercalving period
in 2021 in cows of different ages of 1-3 lactations (lim
312—443 days), convinces of the need to inseminate
them as soon as possible after calving. This will in-
crease the rate of utilization of the genetic potential
of the reproductive capacity of the population and en-
sure the stable development of the gene pool for its
further use in selection work.

With an increase in the number of lactations, the coef-
ficient of small foetus also decreases, that is, calves are
born with a live weight close to the standard of the breed.
Obviously, the age of the cows contributes to the invo-
lution of the reproductive organs for the development
of the fetus according to the breed standard.

The condition of cows (fatness) in general char-
acterizes the health state in animals and their energy
status. For cows in the last month of pregnancy, it is
desirable that it should be at the level of 3.5—4.0 points.
During the experiment, it was established that 5-10 days
before calving, the condition of cows (n=16) was
2.61£0.102 points (Cv=15.6%), 30-35 days after calv-
ing — 2.30%0.164 points (Cv=16%), and on the 70-80"
day of the suckling period — 2.23+0.096 points (P>0.95;
Cv=14.8%).

The energy of cows to some extent determines not
only their viability, but also creates prerequisites for the
energy formation in the offspring (table 2).

The energy to support the vital activity of suckling
cows increased dynamically with the next calving as
their live weight increased (continued growth of the
firstborns). So, compared to the first lactation, it was
7.7% more in the second, and 11.4% in the third. At the
same time, with an increase in the number of lactations
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Table 1. Reproductive capacity of cows

Lac- Biometric data

tation X+Sx 0+SX lim Cv+Sx
Service-period, days

[ 155.4£8.26  113.6+5.84 36-161 73.1£3.76

Il 130.5£9.34  123.6+6.61 33-142 94.7+5.06

I 91.3+£7.47 124.1+6.69 29-102 95.6+5.44

Intercalary period, days

| 438.6+8.26  113.8+5.83 388-443 25.9+1.32

Il 412.319.38  124.846.63 359-417 30.2+1.60

1] 354.1+8.73  129.116.74 312-361 31.4+1.68

Coefficient of small fertility, unit

[ 5.4+0.04 0.56+0.029 3.8-7.7 10.4+0.53

Il 4.9+0.04 0.55+0.031 34-74 11.2+0.64

1] 5.0+0.04 0.55+0.032 3.5-7.3 10.9+0.49

Table 2. Energy of cows and newborn calves, MJ/day
Lac- Biometric data
tation X£Sx 0£Sx Lim Cv+Sx
Net energy to support vital activity of cows, MJ/day

| 40.3+0.14  2.00+0.102  34.7-54.7 4.9+0.25

Il 43.4+0.19  2.49+0.140 37.1-57.7 5.7+0.32

Il 44.9+0.22  2.51+0.144  39.4-59.1 5.8+0.34

Net energy to support vital activity of newborn calves, MJ

| 4.5+0.03 0.53+0.027 3.0-5.4 11.7+0.60

Il 4.6+0.02 0.27+0.014 3.6-5.2 13.8+0.30

1 4.5+0.03 0.31+0.019 3.5-5.1 12.4+0.41

Table 3. Net energy of growth of calves

Lac- Biometric data

tation X+Sx 0£Sx lim Cv+Sx

Net energy to support vital activity of calves at weaning, MJ/day

[ 19.3+0.08 1.1710.062 14,5-22,7 6.0+0.31

Il 19.40.11 1.30£0.076 14,0-22,6 6.7+0.31

Il 19.6+0.17 1.36+0.081 14,2-21,9 6.6+0.42

Net energy of growth of calves during the suckling period
(240 days), MJ

| 3779.8+26.6 352.31+21.287 2325-4825 9.3+0.56
Il 3789.8432.45 386.70+23811 2400-4875 10.2+0.62
1] 3805.3+33.12 39142421639 24214816 10.9+0.74

of cows, there was no increase in the net energy of life
support in newborn calves, which indicates that their
live weight is balanced regardless of the age of the
cows, and that the parents’ low fertility is consolidated.
In this regard, in order to preserve the gene pool of the
Gray Ukrainian breed, it is advisable to select young
animals for further use, one-third from cows of each
of the first three lactations. Data on the net energy of
calf support are presented in table 3.

In general, the energy of the mother has a positive
effect not only on the development of the fetus, but also
on the further life of newborn calves during the weaning
period, on their growth energy. However, the net energy
of progeny maintenance during the suckling period
practically did not depend on the age of the cows during
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the first three lactations (r = —0.05...+0.13), which is ob-
viously related to the optimal conditions of feeding and
maintenance during the period of the mothers’ body and
the standard for breeds with calf weight at birth. There
is a slight correlation of net energy expenditure for the
maintenance of vital activity of young animals at birth
and at weaning (r=0.185).

Correlation analysis shows that the relationship be-
tween the live weight of cows, the net energy of their

body and the net energy of maintaining the organism
with the growth intensity of offspring in the embryonic
and post-embryonic periods and their net energy is weak,
and in the connection of the reproductive function with
the energy of the offspring, it is even negative.

At the same time, according to most indicators, there
is a certain tendency to improve relations with the age
(lactation) of cows. This regularity can be used in further
selection and breeding work with the population.

Table 4. Correlation between the net energy of maintaining cows and calves and reproductive functions of cows (n=134)

Lactations
Correlation relationship
1 2 3
ES — net energy of support, — service-period 0.07+0.086 0.13+0.092* —0.07+0.099
NE of cow — ICP 0.07+0.086 0.13+0.092* —0.07+0.099
Service-period — NE growth of the calf during the suckling period —0.0310.086 0.14+0,092* 0.02+0.099
ICP — NE growth of the calf during the suckling period —0.03+0.086 0.14+0.092* 0.02+0.099
Service-period — NES at the birth of the calf —0.0310.086 —0.05+0.094 0.04+0.099
ICP — NES at the birth of the calf —0.03+0.086 —0.05+0.094 0.04+0.099
Service-period — NES when the calf is weaned —0.0410.086 0.13+£0.092* 0.03+0.099
ICP — NES when the calf is weaned —0.04+0.086 0.13+0.092 0.03+0.099

Note. LM — live mass, NE — net energy of the body, NES — net energy of support, SP — service-period, ICP — inter calvings period; * — P<0.2.

Conclusions

1. Long-term research into the reproductive capacity
of Gray Ukrainian cattle at the “Polyvanivka” research
farm shows the consolidation of animals of this popula-
tion and the possibility of effective selection and breeding
work in the herd.

2. A decrease in the duration of the service period
with an increase in the number of calving cows implies
impregnation of most cows in the first heat.

3. There is a weak correlation between the repro-
ductive function of cows and the intensity of offspring
growth with some tendency to improve with the age
(lactation) of their mothers.
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EHepreTu4yHmn piBeHb NPoAYKTUBHOCTI KOPIB Cipoi yKpaiHCbKOI nopoau Ta iXHi penpoayKTUBHI AKOCTI

B. C. Kosup’, O. B. feHuctok’, I I. imus’, A. H. Malicmpenko’, O. C. lpabosckka?
v16kh91@gmail.com

'NepxaBHa yctaHoBa «IHCTUTYT 3epHOBUX KynsTyp HAAHY,

Byn. Bonogumupa BepHaacbkoro, 14, m. OHinpo, 49009, YkpaiHa
2|ncTuTyT Gionorii TBAapMH HAAH,

Byn. B. Ctyca, 38, m. JlbBiB, 79070, YkpaiHa

Ha kopoBax cipoi ykpaiHCbkoi mopoau y 1-3-11 nakTauiii BMB4anu BiaTBOPHOBaribHi 30aTHOCTI TBAPWH | PO3BUMTOK MOMOAHSIKY BNPOAOBXK
niacvcHoro nepiody. [nsi oUiHIOBaHHS KOPIB | MONOAHSIKY, KPiM TPaauLIIMHMX 03HaK, BBEMMW MOKa3HWUKW YACTOI eHepril NIATPUMKN Tina i YyucToi
eHeprii NPUPOCTY SIK IHTErPOBaHNX NOKa3HMKIB CTaHy OpraHi3my, siki GinbLue 3anexarb Big NOXOMKEHHS, HiX Bi yMOB yTpuMaHHsi. BctaHoB-
NeHo, WO AoCHifAKyBaHe NOoronis’st TBAPWH Cipoi YKpaiHCbKOT MOPOAN B €KOMOTYHMX | KOPMOBUX YMOBAX CTEMOBOI 30HM YKpaiHu NposBnsie
BiAMIHHI MaTepPUHCBKi iHCTUHKTY, BiATBOPHY OYHKLIIO i APIGHONMIAHICTL, HE HVXKYY Bif CTaHAAPTY NOPOAW, NPaKTUYHO PIBHO3HAYHY PO3-
noginy npunogy 3a cTaTeBoo 03HaKow: Buxig TensT Ha 100 kopis ctaHoBUTb 97-98%, Maca Tina TensiT Npu HapogkKeHHi — 2526 kr
(Tenunukn) i 27—28 kr (GyraviLi); @ TakoX BUCOKY MOFOYHICTb: Maca Tina MOMNOAHSIKY Npy Bialy4YeHHi y 8-micayHomy Billi ctaHoBUTb 200 Kr
ansa tenuub | 230 kr gnsa 6yraiuis, cepeic-nepioa kopis 3a 1-3-t0 nakrauii — 155-91 gHis, mixotenbHoro nepiogy — 433-371 AeHs;
koediuieHT apibHonnigHocTi — 0,54—0,49, uncta eHepris NATPUMKN XKUTTeRisnbHOCTI kopiB — 40—45 M, HOBOHAPOMKEHNX TENAT —
4,5-4,6 Mk, umcTta eHeprisi IPUPOCTy MOMNOAHSKY 3a BianyyeHHs Big matepie — 19-20 MO i 3a Becb nepioa, nigcocy — 3800—4900 MOx.
Y po3pisi nakTaLin BCTAHOBNEHO KOPENALiMHI 3aneXHOCTi MK YMCTOIO eHeprieto NiATPUMKM KOPIB i iXHLOro Mpunnoay, Lo AaE MOXMBICTb
LiinecnpsimoBaHille npoBoaunTy Biabip i Niabip TBapyH ANs NoganbLIOro po3BeaeHHs Ta 36epeXxeHHs ctaga Liei nopoau.

KntouoBi cnoBa: eHeprisi, nopoaa, KopoBu, Npunnig, NPpoayKTUBHICTb, NPUPICT, BiGTBOPEHHS
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