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The article presents analytical data on the assessment of Holstein, Ukrainian
Black-and-White dairy and Ukrainian Red-and-White dairy heifers for the development
of live weight in the dynamics of rearing from birth to 18 months of age. The study was
conducted in the same conditions of the herd of LLC “Kamyshevatsky dairy complex” of
the Kharkiv region. The assessment of heifers by absolute and relative indicators of live
weight gain showed a high level of heifers rearing on the farm. In terms of live weight of
heifers in the studied age periods of 6, 9, 12, 15 and 18 months, they exceeded the target
standards of the Holstein breed by 7.8; 12.5; 42.7; 43.1 and 40.4 kg, respectively, the
Ukrainian Black-and-White dairy — by 5.7; 11.2; 37.8; 39.3 and 37.1 kg, and the
Ukrainian Red-and-White by 8.6; 13.4; 35.7; 37.9 and 35.9 kg. According to the
indicators of absolute and relative growth of live weight of repair heifers of controlled
breeds in the three-month dynamics of postnatal ontogenesis, interbreed differentiation
was established with a significant advantage of Holstein heifers during the entire growing
period. Holstein heifers in the three-month Age periods of 3-6, 6-9 and 9-12 with a high
and statistically significant difference were better than the peers of Ukrainian Black-and-
White and Red-and-White dairy in terms of average daily live weight gain by 32.9 and
47.5, respectively; 15.6 and 61.7 and 25.9 and 56.4 g (p<0.001). However, the greatest
difference in average daily growth in Holstein heifers was found in the age period of 15-
18 months and amounted to 69.1 and 115.7 g (p<0.001) in their favor. Holstein heifers
took a priority position in terms of relative live weight gain during the entire rearing
period. Thus, in the 0-3-month age period, at the highest growth rate (93.7%), Holstein
heifers were dominated by the peers of the Ukrainian Black-and-White dairy by 1.7 %
(p<0.001) and the Ukrainian Red-and-White by 2.1 % (p<0.001). A similar excess of
Holstein heifers of the same age as Ukrainian Black-and-White and Red-and-White dairy
breeds in relative development was observed during all three-month growing periods and
in the last 15-18 month period it was 1.4 % (p<0.001) and 2.4 % (p<<0.001), respectively.
A direct correlation was established between the live weight of heifers and the average
daily weight gain with signs of milk productivity of first calving cow for 305 days of
lactation, regardless of breed.

Keywords: Holstein, Ukrainian Black-and-White, Ukrainian Red-and-White,
heifers, live weight, milk productivity, correlation.
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YV cmammi nasedeno amanimuyni Oami 3 OYIHKU MeEAUUb 2OJUMUHCLKOL,
VKPAiHCbKOI YOPHO-pAOOI MOJIOUHOI ma YKPAIHCHbKOI 4ep8OHO-pAO0Oi MOIOUHOT NOpio 3a
PO3BUMKOM HCUBOT MACU Y OUHAMIYT BUPOULYBAHHS 8I0 HAPOOIHCEHHS 00 | 8-mu micaunozo
giky. Jocnioscenns nposederno 8 oonaxosux ymosax cmaoa TOB “Komuuysamcokuii
Monounuti Komnnexc” Xapkiecokoi obnacmi. Oyinka menuyvb 3a adOComomuumu ma
BIOHOCHUMU NOKAZHUKAMU NPUPOCHY AHCUBOI Macu 3aceiouuna npo 6UCOKUU pieHb
BUPOWLYBAHHS METUYD Y 20CNOOAPCMEI. 30 HCUBOIO MACOIO MENUYD Y O0CTIONCYBAHIT BIKOBI
nepioou 6, 9, 12, 15 i 18 micayie nepesuusysanu yinbo8i cmanoapmu 20JUMUHCbKOL
nopoou gionogiono na 7,8, 12,5; 42,7; 43,1 ma 40,4 ke, ykpaincvkoi yopno-pabooi
monounoi —Ha 5,7; 11,2, 37,8, 39,3 ma 37,1 ke ma yKpaincoKoi 4ep8oHOi MOJIOYHOI — HA
8,6, 13,4; 357, 37,9 ma 35,9 ke. 3a nokasHukamu abCONOMHO20 Ma 6i0HOCHO20
NPUPOCMY AHCUBOI MACU PEMOHMHUX MeNuyb NIOKOHMPOIbHUX NOPIO y MPbOXMICAUHIL
OUHAMIYI NOCMHAMATLHO20 OHMO2EHe3) BCHAHOBIEHO MINCNOPOOHY Ougepenyiayiro 3
00CMOGIPHOIO Nepesazolo meiuyb CONUMUHCLKOI NOPOOU YAPOOOBIHC YCbO20 Nepiody
supowyysanns. Tenuyi eonumuncokoi nopoou y 8ikogi mpumicsauni nepioou 3-6, 6-9 ma
9-12 3 ucokow ma cmamucmuyHo 3HA4yujor0 pisHuyero 0yau Kpawumu 3a 00HONIMKIG
VKPAiHCbKUX YOPHO- MA 4ep8OHO-pAO0i MONOUHUX 3a CepeOHbo00008UM NPUPOCIOM
arcueoi macu 6ionogiono na 32,9 ma 47,5; 15,6 ma 61,7 i 25,9 ma 56,4 2 (p<0,001).
IIpome, natibinouia pisnuys 3a cepeonbo00008UM NPUPOCMOM Y 20TUIMUHCOKUX MeTUlb
susaeunaca y eikosuti nepioo 15-18 micayis i cknana na ixuro xopucme 69,1 ma 115,7 2
(p<0,001). 3a noxasHuxkom 6iOHOCHO20 NPUPOCIY HCUBOI MACU YNPOOOBIHC YCbO2O
nepiooy 8UpouLy8aHHs npiopumemny no3uyiio 3amanu corumuncoki meauyi. Tax, y 0-3
Micaunuil 8iK08Ull nepiod, 3a Hausuwoi nanpyau pocmy (93,7 %) meauyi 2onumuHcbKoi
noOpoOU nepesaican OOHONIMOK YKpaincbkoi wopHo-psboi monounoi na 1,7 % (p<0,001)
ma yYKpaincokoi uepsono-psaboi — na 2,1 % (p<0,001). Auanociume nepesuujenHs
CONUMUHCLKUX MeauYyb OOHONIMKIE YKPAIHCLKUX YOPHO-pAO0i ma 4ep8oHo-paboi
MOJIOYHUX NOPIO 30 BIOHOCHUM PO38UMKOM OVII0 YNPOOO0BIHC YCIX MPUMICAUHUX Nepiodis
supowyygants i ¢ ocmauuiu 15-18 micaunuii nepioo eono cknano eionogiono 1,4 %
(p<0,001) ma 2,4 % (p<0,001). BcmanosneHo npsamy Kopeaayito Midc HCUBOK MACOI0
menuyb i cepeonbo00008UMU NPUPOCINAMU 3 O3ZHAKAMU MOJIOYHOI NPOOYKMUBHOCHI
nepgicmok 3a 305 OHie nakmayii He3aneHcHO 8i0 NOPOOU.

Kuro4oBi cjioBa: TONIMITHHCHKA, YKpaiHChKAa YOPHO-PsiOa, yKpaiHChKa YePBOHO-
psi6a, Tenulll, ’K1Ba Maca, MOJIOYHA MPOAYKTUBHICTb, KOPEJALIS.

Introduction. Efficient, systematic and purposeful rearing of repair heifers is one
of the main and important tasks of profitable development of the dairy cattle industry
(Antonenko S. F., et al. 2022; Pankieiev, S. R. and Pylypenko Yu. G., 2021). A number
of scientific studies have proven the positive correlation of live weight variability of
heifers during their rearing period with indicators of economically useful characteristics
of cows in adulthood, in particular with the level of milk productivity (Luhovyi S. 1.,
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2023; Polupan Yu. P. and Pryima S. V., 2024; Siriak V. A. et al. 2019), reproductive
capacity (Tytarenko I. V. et al., 2016; Polupan Yu. P. et al., 2022) and the duration of
lifelong use (Babik, N. P. et al., 2017). It is also proved that the growth and development
of repair young animals is significantly affected by the cultivation technology
(Vedmedenko, O. V. and Fursenko M. V., 2020), breed, genotype (Borshch O. O. and
Ruban S. Yu., 2017; Radchenko et al., 2008), belonging to the line (Shkurko T. P., 2010;
Petryshyn M. A. et al., 2024; Kuziv M. I. et al., 2024).

Authors of the study (Tytarenko I. V. et al., 2016; Tytarenko I. V. et al., 2016;
Vedmedenko O. V., 2023) note that intensive rearing of heifers and the possibility of their
early involvement in breeding use can significantly reduce the unproductive period and
reduce the age of first fertilization. Conducted research (Shuliar A. L. et al., 2020;
Shpetnyi M. B. et al., 2021; Kuziv M. I. and Fedorovych Ye. I., 2014) confirm that the
key factors for determining the optimal insemination time are not so much age as live
weight and the overall level of physical development of animals. Insemination of heifers
with insufficient live weight, regardless of their age, negatively affects their productivity
and overall economic value.

Studying the reports of scientists regarding the indicators that relate to the growth
and development of repair heifers for live weight, it is possible to observe significant
variability both within breeds and experimental farms in the dynamics of its growth from
birth to mating age. Thus, according to studies of heifers of the Ukrainian Ukrainian Red-
and-White dairy breed (n=1075), the average live weight in the periods from newborns,
at 6, 12 and 18 months, was, respectively 30,4+0,07; 169,8+0,63; 294,4+0,73 and
395.94+1.07 kg (Ilnytska O. Yu. et al., 2014). Evaluation of heifers of three breeds raised
in the same farm (Polupan Yu. P. and Pryima S. V. 2024b) - Holstein, Ukrainian Black-
and-White and Red Dairy, in similar age periods (n=897) was 37,5+0,10; 161+0,7;
291+£1,7 and 409+2.3 kg, which exceeded the standard of the Holstein breed at the age of
12 and 18 months, by 4 and 24 kg, respectively, the Ukrainian Black-and-White dairy —
by 7 and 29 kg, the Ukrainian Red Dairy —by 29 and 54 kg. Dynamics of live weight
growth of Ukrainian Black-and-White dairy heifers in comparison with the standard
(n=151) according to research (Vedmedenko O. V. and Fursenko M. V., 2020) for the
same age periods, respectively, was: 39.15+0.29; 176.19+0.96; 301.24+1.80 and
418.83£3.32 kg, which is also higher than the breed standard at the age of 6; 12 and 18
months by 3.64; 6.07 and 10.22 kg. The intensive development of heifers of the Ukrainian
Red-and-White dairy breed within six lines is reported by (Dymchuk A. V. et al., 2022)
with a live weight of newborns of 32.0 - 35.1 kg, in 6 — 166,1-189,5 kg; 12 — 300,4-325,5
and 15 months-361.1-387.4 kg.

So, the analysis of scientific studies showed a certain variability in the
development of dairy heifers in Ukraine by live weight, which is the leading factor in the
assessment and confirmed a sufficient level of intensity of their cultivation. Our research
was aimed at evaluating repair heifers raised in the conditions of one farm, in a
comparative analysis of their development with the determination of the prospects for
further research on the study of the correlated variability of live weight with the
economically useful characteristics of cows in adulthood.

Materials and methods of research. The material for the study was the breeding
information of the enterprise for breeding Ukrainian Black-and-White, Red-and-White
dairy and Holstein breeds of domestic breeding of the herd LLC “Kamyshevatsky dairy
complex” of the Kharkiv region. Indicators for the development of repair heifers by live
weight were obtained from the database of automated breeding accounting of the sums
herd management program “Intesel Orsek”.

The absolute increase in live weight of heifers was determined by the formula:
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A= Wi—Wo,
where: A is the absolute increase in live weight of the animal;
W - live weight at the beginning of the period;
W - live Mass at the end of the period.
The average daily increase in live weight was determined by the following
formula:
X — Wt _WO

tz _tl

, Where

X-average daily gain (g);

t1-age at the beginning of the control period, days;

t>-age at the end of the control period, days.

The relative growth rate was calculated by the formula (CIT. Basovskyi M. Z. et
al., 2001) proposed by S. Brody:

(W, ~W,)x100

(W, +W,) +2

Evaluation indicators were calculated using the formulas given in the textbook
(Ladyka V. I., et al., 2023). The reliability of the obtained data was estimated by
calculating statistical errors (S.E.) and student reliability criteria (td). The degree of
reliability was classified in comparison with the values of standard criteria. The results of
experimental studies were considered significant for the first p<0.05 (1), the second
p<0.01 (2), and the third p<0.001 (3) probability threshold.

Research results. Quantitative characteristics of cattle are formed on the basis of
hereditary characteristics and the influence of external conditions in the process of
individual development. As scientific and practical experience in the field of zootechnics
proves, optimal indicators of growth and development of repair heifers during postnatal
ontogenesis are an important factor that ensures high milk productivity of cows
throughout the entire period of their operation.

According to the results of experimental studies in identical conditions of the herd
of LLC “Kamyshevatsky dairy complex”, it was established that the highest live birth
weight was characterized by the offspring of the Ukrainian Black-and-White dairy breed,
which with an average live birth weight of 37.8 kg exceeded the Holstein and Ukrainian
Red-and-White heifers with a significant difference of 1.0 (p<0.001; td=10.8) and 1.1 kg
(p<0.001; td=11.9), table. 1.

Table 1.
Development of repair heifers of Ukrainian dairy breeds for live
weight in the dynamics of development from birth to 18 months, kg (x + S.E.)

Breed
Age period Holstein Ukrainian Black-| Ukrainian Red- on average
and-White dairy | and-White dairy by herd
n 1636 1657 1387 4681
new birth | 36,84+0,06 37,8+0,07 36,7+0,06 37,1+0,04
3 months | 102,7+0,17 103,3+0,20 100,9+0,24 102,5+0,12
6 months | 182,8+0,25 180,7+0,26 178,6+0,30 181,1+0,15
9 months | 246,5+0,26 245,2+0,26 242,44+0,29 244,8+0,16
12 months | 330,7+0,37 325,8+0,37 319,7+0.,44 326,0+0,23
15 months | 381,1+0,46 377,3+£0,36 371,9+0,42 376,7+0,24
18 months | 425,4+0,60 422,1+0,42 415,9+0,43 420,2+0,27

39



f
gj Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2025, Is. 134

However, starting from the age of six months, the priority position was taken by
Holstein heifers with a live weight of 182.8 kg in this age period, which became
significantly higher compared to the peers of Ukrainian Black-and-White and Red-and-
White dairy breeds, respectively, by 2.1 (p<0.001; td=5.82) and 4.2 kg (p<0.001;
td=10.8). This situation did not change until the end of the rearing period, and at the age
of 18 months, Holstein heifers with an average live weight of 425.4 kg outnumbered the
peers of Ukrainian Black-and-White and Red-and-White dairy breeds with a significantly
significant difference, respectively, by 2.1 (p<0.001; td=5.82) and 4.2 kg (p<0.001;
td=10.8).

The average level of live weight of controlled heifers in the studied age periods
exceeds the breed standards defined in the bonitation instructions (Lytovchenko A. M. et
al., 2007). At the age of 6, 9, 12, 15 and 18 months, these indicators exceed the targets of
the Holstein breed by 7.8; 12.5; 42.7; 43.1 and 40.4 kg, respectively, the Ukrainian Black-
and-White dairy breed — by 5.7; 11.2; 37.8; 39.3 and 37.1 kg, and the Ukrainian Red-
and-White breed — by 8.6; 13.4; 35.7; 37.9 and 35.9 kg. Such indicators indicate a fairly
high level of Organization of cultivation of controlled repair heifers on the farm.

When studying the absolute increase in the live weight of repair heifers of
controlled breeds in the three-month dynamics of postnatal ontogenesis, which is an
indicator of the intensity of animal growth, interbreeding differentiation was also
established with a significant advantage of Holstein heifers during the entire growing
period, with the exception of the first 0-3 month period in comparison with the peers of
the Ukrainian Black-and-White dairy breed (table. 2). While during this rearing period
(0-3 months), Holstein heifers were better in terms of live weight gain than Ukrainian
Red-and-White annuals by 2.0 kg with a significant significance (p<0.001; td=6.80).

Table 2.
Development of repair heifers of Ukrainian dairy breeds for live by weight in
the dynamics of absolute increments, kg (x + S.E.)

Age period in Breed
3-month Holstein Ukrainian Ukrainian on average
gradation Black-and- Red-and- by herd
White dairy White dairy
n 1182 1292 970 3446
0-3 months 65,6+0,17 65,2+0,21 63,6+0,24 64,9+0,12
3-6 months 81,6+0,25 78,7+0,27 77,4+0,39 79,6+0,17
6-9 months 74,7+0,33 73,34+0,29 69,1+0.42 72,6+0,20
9-12 months 79,6+0,39 77,3+0,38 74,5+0,50 77,4+0,24
12-15 months 62,3+0,51 56,9+0,37 55,6+0,42 57,8+0,25
15-18 months 54,24+0,46 48,0+0,24 43,8+0,33 47,6+0,20
0-18 months 389,0+0,64 384,5+0,44 378,8+0,43 383,0+0,28
0-6 months 146,0+0,25 142,7+0,26 141,3+0,31 143,7+0,16
6-12 months 152,8+0,44 149,0+0,43 143,7+0,59 149,2+0,28
12-18 months 109,2+0,85 101,8+0,48 99,2+0,54 102,1+0,34

Starting from the age of three months in all the evaluated age categories, Holstein
heifers were better in absolute live weight gain with a difference in this age period
compared to the peers of Ukrainian Black-and-White and Red-and-White dairy by 2.9
(p<0.001; td=7.88) and 4.2 kg (p<0.001; td=9.07). At the age of 15-18 months, the
difference and reliability in favor of Holstein heifers increased to 6.2 (p<0.001; td=11.9)
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and 10.4 kg (p<0.001; td=18.4), respectively. The absolute increase in live weight for the
entire growing period, from birth to 18 months, was in favor of Holstein with a difference
of 4.5 (p<0.001; td=5.79) and 10.2 kg (p<0.001; td=5.79), respectively.

There are effective studies to assess the development of heifers over six-month
periods of live weight gain (Voitenko S. L. and Sydorenko O. V., 2021; Shuplyk V. V.
and Pshybelska, A. R., 2020; Ivanov I. A., 2016), especially from six to twelve months
of age, i.e. during puberty (Polupan Yu. P. and Pryima, S. V., 2024a). In the controlled
herd, Holstein heifers increased their live weight by 3.3 (p<0.001; td= 0.1) and 4.7 kg
(p<0.001; td=12.7), respectively, in half a year compared to the peers of Ukrainian Black-
and-White and Red-and-White dairy dairy breeds. For 6-12 and 12-18 months, the
difference in favor of Holstein heifers was 3.8 (p<0.001; td=6.18) and 9.1 kg (p<0.001;
td=12.3) and 7.4 (p<0.001; td=7.58) and 10 kg (p<0.001; td=7.58), respectively.

Control of growth and growth is made possible by analyzing the average daily and
relative growth rates, which show the energy and intensity of animal growth (Havrylenko
M. S. and Kunovska N. V., 2005). Intensive development of calves during the milk
period, covering the period from birth to the age of six months, plays a key role. At this
time, it is important to take into account the biological features of individual development,
in particular, increased growth energy during the first months of life, which is the basis
for the formation of healthy and full-fledged young animals (Khmelnychyi L. M. and
Bardash D. O., 2019). Yu. P. Polupan and S. V. Pryima (2024b) notes that due to the
increased level of correlative variability of measurements of primiparous with the growth
of heifers during puberty, special attention should also be paid to the cultivation of repair
heifers during intensive puberty at the age of 6-12 months.

The level of average daily live weight gains of repair heifers of the controlled
herd, regardless of breed, ensured their sufficient development during the mating age. At
the same time, interbreeding variability was observed with higher indicators of average
daily increments in Holstein heifers (Table 3).

Table 3.
Development of repair heifers of Ukrainian dairy breeds for live
by weight in the dynamics of average daily increments, G (x = S.E.)

Age period in Breed
3-month : Ukrainian Black- |Ukrainian Red-and-| on average
gradation Holstein | - 4-white dairy White dairy by herd
n 1182 1292 970 3446
0-3months | 729,6+1,98 724,6+2,34 706,6+£2,68 721,9+1,33
3-6 months | 907,5+2,77 874,6+3,04 860,0+4,43 885,1+£1,90
6-9 months | 830,0+3,64 814,4+3,27 768,31+£4,65 806,6+£2,25
9-12 months | 884,9+4,35 859,0+4,27 828,5+5,59 859,6+2,72
12-15 months| 692,3+5,71 632,6+4,13 618,6+4,66 643,1+2,77
15-18 months| 602,8+5,09 533,7£2,72 487,1£3,67 529,4+2,22
0-18 months | 713,5+1,15 701,9+0,79 692,5+0,84 700,6+0,54
0-6 months 802,4+1,38 784,5+1,47 776,2+1,70 789,8+0,88
6-12 months | 839,8+2.,41 818,9+2,36 789,8+3,26 819,8+1,54
12-18 months| 600,0+4,68 559,6+2,66 545,1+£2,95 561,1+1,87
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Young animals of controlled breeds developed most intensively in the first four
three-month periods, from birth to twelve months of age. The average daily weight gain
of heifers was higher in representatives of the Holstein breed and amounted to a

variability from 729.6 to 884.9 g, with higher results in the 3-6—month period — 907.5 g.
heifers of the Holstein breed with almost the same average daily weight gain in the period
0-3 months compared to the peers of the Ukrainian Black-and-White dairy breed
dominated heifers of the Ukrainian Red-and-White dairy by 23 g with a significant
significance (p<0.001; td = 6,90).

Holstein heifers in the age three - month periods 3-6, 6-9 and 9-12 with a high and
significant difference surpassed the peers of Ukrainian Black-and-White and Red-and-
White dairy in terms of average daily live weight gain, respectively, by 32.9 (p<0.001;
td=7.99) and 47.5 g (p<0.001; td=9.09), 15.6 (p<0.001; td=8.18) and 61.7 g (p<0.001,;
TD=10.4) and 25.9 (p<0.001; TD=4.25) and 56.4 g(p<0.001; TD=7.96). However, the
largest difference in average daily growth in Holstein heifers was found in the age period
of 15-18 months and amounted to 69.1 (p<0.001; td=11.8) and 115.7 g (p<0.001; td=8.4)
in their favor.

During the dairy period of rearing, the average daily weight gain of Holstein
heifers was higher compared to the peers of Ukrainian Black-and-White and Red-and-
White breeds, respectively, by 17.9 (p<0.001; td=8.88) and 26.2 g (p<0.001; td=11.9).
During a fairly responsible puberty period (6-12 months), a significantly significant
difference in favor of Holstein heifers increased and, respectively, amounted to 20.9
(p<0.001; td=6.20) and 50 g (p<0.001; td=12.3). At the final stage of cultivation, which
is an important mating period for reproduction, the priority position in terms of the
intensity of the average daily increase in live weight was preserved for Holstein heifers
with a predominance of the peers of Ukrainian Black-and-White and Red-and-White
animals with a statistically significant difference of 40.4 (p<0.001; td=7.50) and 54.9 g
(p<0.001; td=9.92), respectively.

Absolute indicators to a certain extent characterize the intensity of animal growth
and are of great practical importance, since they allow you to compare actual results with
planned ones, monitor compliance with the requirements of the standard or the desired
type, and make calculations regarding the salary of farm employees.

Because young animals grow unevenly (Polupan Yu. P. and Pryima S. V., 2024a;
2024b; Cherniavska T. O. et al., 2017), therefore, the indicator of absolute growth does
not reflect the actual intensity of growth processes, the degree of their intensity, that is,
the relationship between the amount of increasing body weight and the intensity of
growth. For this purpose, determine the relative increase, which is calculated as a
percentage.

Based on the results of calculations of indicators of relative growth of live weight
of repair heifers, its variability within the estimated breeds was established. In all age
three-month periods, Holstein animals developed more intensively, table 4.

The fact that the intensive development of Holstein heifers is their biological
feature is confirmed by a significant difference in the relative increase in live weight
during the entire growing period. Thus, in the 0-3-month age period, at the highest growth
rate (93.7%), they exceeded the peers of the Ukrainian Black-and-White dairy breed by
1.7 % (p<0.001; td=6.29), and the Ukrainian Red-and-White — by 2.1 % (p<0.001;
td=7.34).

A similar excess of Holstein heifers of the same age as Ukrainian Black-and-
White and Red-and-White dairy breeds in terms of relative development was observed
during all three-month growing periods and in the last 15-18 month period it was 1.4 %
(p<0.001; td=11.2) and 2.4 % (p<0.001; td=17.6), respectively.
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Table 4.
Relative increase in repair heifers of Ukrainian dairy products rocks by live

weight in age dynamics, % (X £ S.E.)

Breed
Age_period " Ukrainian |Ukrainian Red-
g?}arggggr], Holstein Bla_ck-an_d- and-White ortl)j\;]eerra(.jge
White dairy dairy
n 1182 1292 970 3446
0-3 months 93,7+0,17 92,0+0,21 91,6+0,23 92,6+0,12
3-6 months 57,0£0,16 55,3+£0,18 54,9+0,28 55,9+0,11
6-9 months 35,2+0,16 34,6+0,14 32,8+0,19 34,3+0,09
9-12 months 27,7+0,13 27,2+0,13 26,5+0,17 27,2+0,08
12-15 months 17,7+0,15 16,3+0,11 16,1£0,12 16,60,07
15-18 months 13,5+0,11 12,1+0,06 11,1+0,08 11,9+0,05

In the introductory part, it is noted that there is a correlation variability between
the live weight in the cultivation of repair heifers and economically useful traits that are
important for dairy cattle breeding. However, the most important indicators for dairy
cattle are productivity in terms of milk yield, fat and protein.

According to the assessment of correlation variability between the live weight of
Holstein heifers and the milk productivity of first calving cow in the age dynamics of
rearing, from birth to 18 months, the existence of a positive relationship was established
(table 5). With almost no association of live weight with milk yield, milk fat and protein
and low reliability of newborn heifers, starting from the age of three months, the level of
correlation coefficients gradually increases, reaching the maximum value and statistical
significance at the age of 18 months (r=0.282; p<0.001; td=5.42).

There are effective studies to assess the development of heifers over six-month
periods of live weight gain (Voitenko S. L. and Sydorenko O. V., 2021; Shuplyk V. V.
and Pshybelska A. R., 2020; Ivanov I. A., 2016), especially from six to twelve months of
age, i.e. during puberty (Polupan Yu. P. and Pryima S. V., 2024a).

Slightly higher correlation coefficients of average daily live weight gain with milk
fat and protein yield for 305 days of the first lactation of Holstein animals were found in
the period of three to six months (r=0.228; r=0.211; r=0.193). The assessment of the
correlation variability of the average daily weight gain of heifers with similar signs of
milk productivity of Holstein primiparous was highest at the age of 6-12 months (r=0.262;
r=0.251; r=0.242) — this is just the period of puberty. The trend is similar to research
conducted in this direction by employees of the Institute of animal breeding and genetics
of the National Academy of Sciences (Polupan Yu. P. and Pryima S. V., 2024a).
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Table 5.

Correlation variability of Heifer growth intensity and milk productivity of
Holstein first-born cows (r+S.E.)

relationship with the sign of milk
Correlated . productivity
sign Milk yield milk _
fat protein
Live weight in age, months
0 1825 | 0,065+0,023% | 0,049+0,023 | 0,057+0,023*
3 1472 | 0,129+0,026% | 0,117+0,026% | 0,122+0,026°
6 1396 | 0,191+0,027% | 0,176+0,027% | 0,141+0,0273
9 865 | 0,192+0,034% | 0,172+0,034% | 0,198+0,034°
12 1190 | 0,201+0,029% | 0,155+0,029% | 0,142+0,029°
15 528 | 0,230+0,043% | 0,183+0,043% | 0,173+0,044°
18 344 | 0,282+0,052% | 0,245+0,053% | 0,238+0,0543
Average daily increase in
live weight by age, months.
0-3 1470 | 0,154+0,026% | 0,135+0,026% | 0,093+0,027°
3-6 1184 | 0,228+0,029° | 0,211+0,029° | 0,193+0,029°
6-9 618 | 0,214+0,037% | 0,207+0,040° | 0,191+0,040?
9-12 738 | 0,121+0,037% | 0,158+0,037% | 0,147+0,037°
12-15 466 | 0,125+0,046% | 0,121+0,046° | 0,129+0,0467
15-18 313 | 0,158+0,056% | 0,142+0,052% | 0,141+0,051°
0-6 1394 | 0,214+0,026% | 0,194+0,027% | 0,208+0,0273
6-12 908 | 0,262+0,033% | 0,251+0,039° | 0,242+0,033°
12-18 276 | 0,215+0,059% | 0,226+0,030° | 0,231+0,052°

Note. 1 - p<0,05; 2 - p<0,01; 3 - p<0,001

The level of indicators of correlated variability in the intensity of rearing repair
heifers by live weight and signs of milk productivity of first-born cows of the Ukrainian
Black-and-White dairy breed is shown in Table. 6.

Since young animals were raised in the same farm under the influence of the same
paratypical factors, the correlation coefficients between the calculated traits coincide in
direction with Holstein heifers. Low correlation coefficients were obtained between live
weight and milk yield, milk fat and protein in newborn heifers. With the increase in live
weight with age, there is a similar increase in indicators of correlation variability with a
higher correlation coefficient at the age of 18 months (r=0.229; p<0.001; td=7.16).

Between the average daily increase in live weight and milk yield in the three-
month dynamics of cultivation, variability was observed from a minimum unreliable
value at the age of 0-3 months (r=0.044), to a moderate and reliable level at the age of 3-
6 months (r=0.260). For six-month growth periods, correlations for these traits were more
significant with higher coefficients at 6-12 months of puberty (r=0.296).
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Table 6.
Correlation variability of the growth intensity of heifers and milk productivity of

first-born Ukrainian Black-and-White cows dairy breed (rS.E.)

Correlated relationship with the sign of milk productivity
sign " Milk yield milk .
fat protein
Live weight in age,

months

0 1913 | 0,054+0,0231 0,069+0,0222 | 0,071+0,024?

3 1477 | 0,119+0,026° 0,107+0,024° | 0,105+0,024°

6 1364 | 0,159+0,027° 0,146+0,023% | 0,144+0,025°

9 1102 | 0,162+0,031° 0,158+0,029° | 0,148+0,032°

12 1422 | 0,187+0,026° 0,176+0,024° | 0,169+0,024°

15 1083 | 0,205+0,033° 0,198+0,031° | 0,194+0,031°

18 918 | 0,229+0,032° 0,222+0,033% | 0,208+0,030°

Average daily increase
in live weight by age,

months

0-3 1469 | 0,044+0,026 0,038+0,024 0,047+0,028

3-6 1170 | 0,260+0,029° 0,263+0,026° | 0,271+0,027°

6-9 792 | 0,120+0,035° 0,114+0,031° | 0,109+0,032°

9-12 962 | 0,135+0,032° 0,118+0,029° | 0,121+0,034°

12-15 990 | 0,175+0,031° 0,166+0,032% | 0,158+0,033%

15-18 873 | 0,194+0,033° 0,188+0,031° | 0,182+0,031°

0-6 1356 | 0,281+0,027° 0,269+0,025% | 0,271+0,029°

6-12 1047 | 0,296+0,0313 0,281+0,030° | 0,279+0,033%

12-18 820 | 0,291+0,035° 0,288+0,033% | 0,287+0,034%

Note. 1-p<0.05; 2-p<0.01; 3-p<0.001

The study of heifers of the Ukrainian Red-and-White dairy breed to study the
correlated variability of their growth in the age dynamics of cultivation with signs of milk
productivity according to the data of the first lactation revealed a similar trend similar to
the results of studies of peers of Holstein and Ukrainian Black-and-White dairy breeds
(Table 7).

The increase in live weight of heifers of this breed with age is directly related to
an increase in positive correlations with the level of milk yield, the yield of milk fat and
protein with the maximum values of coefficients at 18 months of age (r=0.288-0.295).
According to the average daily weight gains, we pay attention to the obtained higher
correlations with milk yield in the period of 3-6 (r=0.228) and 15-18 (r=0.239) months.
During the six-month growth periods, the correlation variability of average daily weight
gain with milk yield, milk fat, and protein was higher at 6-12 months of puberty (r=0.279;
0.274, and 0.272).
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Table 7.
Correlative variability of the growth intensity of heifers and milk productivity of
cows-the firstborn of the Ukrainian Red-and-White dairy breed (r£S.E.)

Relationship with the sign of milk
Correlated productivity millf
sign " Milkyield milk
fat protein
Live weight in age, months
0 1874 | 0,057+0,023' | 0,044+0,021 | 0,042+0,025
3 1125 | 0,192+0,030° | 0,198+0,028° | 0,191+0,0292
6 955 | 0,149+0,032% | 0,133+0,031% | 0,139+0,0313
9 921 | 0,142+0,033% | 0,144+0,033% | 0,146+0,029°
12 1019 | 0,202+0,031° | 0,192+0,028° | 0,189+0,031°
15 916 | 0,240+0,032% | 0,233+0,033% | 0,235+0,030°
18 900 | 0,295+0,032% | 0,288+0,034% | 0,291+0,0333
Average daily increase in
live weight by age, months
0-3 1122 | 0,066+0,030' | 0,054+0,033 | 0,069+0,027*
3-6 736 | 0,228+0,036° | 0,209+0,0342 | 0,214+0,0323
6-9 611 | 0,152+0,035% | 0,148+0,031% | 0,146+0,035°
9-12 690 | 0,170+0,038% | 0,155+0,033% | 0,149+0,034°
12-15 748 | 0,217+0,036° | 0,197+0,032% | 0,186+0,0333
15-18 738 | 0,239+0,036° | 0,212+0,034% | 0,196+0,0313
0-6 952 | 0,237+0,0322 | 0,214+0,0312 | 0,219+0,030°
6-12 685 | 0,279+0,038% | 0,274+0,032% | 0,272+0,0323
12-18 680 | 0,241+0,038% | 0,233+0,034% | 0,229+0,034°

Note. 1-p<0.05; 2-p<0.01; 3-p<0.001

Discussion. The intensity of rearing repair heifers during ontogenesis has always
aroused the increased interest of production practitioners and scientists, since the level of
rearing depends on the indicators of reproductive capacity, productivity and longevity
and, in general, the profitability of dairy cattle breeding (Bazeley K. J. et al., 2016; Bach
A. and Ahedo J., 2008; Overton M. W. and Dhuyvetter K. C. 2020) ). It is reported that
the intensity of cultivation of repair heifers of the Ukrainian Black-and-White dairy breed
in age periods provided an increase in milk productivity (Antonenko S. F., 2020; Admin,
0O.Y, etal., 2024; Polupan Yu. P. and Pryima S. V., 2024a), which is consistent with the
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results of our studies, which established a positive statistically significant correlation
variability between live weight gains of heifers of all experimental breeds with milk yield,
milk fat and protein yield.

At the same time, in this aspect, scientific studies have established that the level
of correlations between the live weight of heifers in the rearing process, taking into
account the age period and milk yield, is characterized by significant variability, which
existed in the range: -0.237..+0.111 (Shuliar A. L. et al., 2020), -0,011...+0,331
(Vedmedenko O. V., 2023), +0,059...40,947 (Voitenko S. L. and Sydorenko O. V.,
2020), -0,58...+0,89 (Radchenko N. P. et al., 2008), -0,017...40,260 (Fedorovych V. V.
et al., 2023). These highly variable indicators of correlation variability between live
weight of heifers and milk yield are not consistent with the results of our studies,
according to which, regardless of breed, a positive statistically significant correlation was
obtained between these traits. The significant variability in the correlation levels given in
the literature can only be explained by the complex interaction of biological, genetic and
environmental factors.

Therefore, according to the results of our research, the growth rate of young
animals can be an effective breeding indicator that allows improving the genetic potential
of the herd in terms of milk productivity. Special attention should be paid to the process
of raising heifers during active puberty, which falls at the age of 6 to 12 months.

Conclusions.

1. The level of rearing repair heifers in the herd of LLC “Kamyshevatsky dairy
complex” for breeding Holstein, Ukrainian Black-and-White and Red-and-White dairy
breeds is quite high, with the best results in Holstein cattle, which ensures the production
of milk yields at the level of 8-10 thousand Kkg.

2. The revealed direct correlation variability between the live weight of heifers
and the average daily increments with signs of milk productivity of first calving cow
indicates the breeding feasibility of selecting repair heifers in terms of growth intensity
indicators. Special attention should be paid to the conditions for raising heifers during
active puberty at the age of 6 to 12 months.
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