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Pe3rome

CooTHocHTeNnbHAs H3MEHUYUBOCTH MHOTO()AKTOPHBIX MPU3HAKOB MPOAYKTUBHOCTHA U BOCIPOU3-
BOJUTEIBHON CIIOCOOHOCTH MOJIOYHOTO CKOTa, 4TO (pOPMHUPOBATIACH MPH PA3HBIX METOAAX MOA00-
pa B mepHo noporoodpazoBaTesibHOro mporecca. Cenekiysi Ha MOBBIIEHUS )KUPHOMOJIOYHOCTH B
TIEPBBIC ATAMBI TEHE3MCA YKPAUHCKOW KPACHON MOJIOYHOM TIOPOIBI 00YCIIOBHIIA YMEHBITICHUE KOppe-
JSALUY MEXIY HAJIOEM U COACPKaHUEM KHUpa B MOJIOKe OT oTpurarenshoi (r = -0,20; p < 0,001) mo
no3uTuBHOM (r = +0,07), a B IsITOM 3Tare BbIBEICHUE MOPOJIbl YCTAHOBJIEHO OTPULIATEIBHYIO CBSI3b
(r=-0,31; p <0,001). D10 cTano cieacTBUEM H3MEHEHU S HATIPABICHUS CENIEKIINU, & UMEHHO CHIKE-
HUe 0TOOpa MO MPHU3HAKY «COIEp’KaHUE KUpPa B MOJIOKE» U MPOBEIEHUE HHTEHCUBHOTO 0TOOpa 1Mo
BEJTMYMHE Y105 ¥ UCTIOJIb30BAHUEM JIJISI TIOBBIIIICHUSI MOJIOYHOCTH YKUBOTHBIX T€HO(OH/ 1A TOJIITHH-
CKOM MOpo/ibl. 3aKOHOMEPHOM SIBJISIETCS] BBICOKASI OTPUIATEIIbHAST KOPPEIISIIIUS MEXTy HaJIOEM U KO-
SUIITUESHTOM BOCIIPOU3BOJAUTEIHLHON CIIOCOOHOCTH B UCCIIEYeMbIX JKMBOTHBIX V ATana (r = -0,78;
p < 0,001). Ilpu pa3HbIx MeToAaxX MoxOOpa COXpaHsieTcs O0Iasi TeHACHIIUS O3UTHUBHON KOppes-
MU MEK]1y HaJI0OEM U KOJIMYECTBOM MOJIOYHOT'O XKUPA, ci1adasi OTpulaTeNIbHasl KOPPEIISIIIUS MEKY
HAJI0EM W COZCpXKaHWEM JKHpa B MoJoke. JlokazaHO 3aKOHOMEPHOE M3MEHEHHUE KOPPEISITUOHHBIX
CBsI3€H CENEKIIMOHHBIX MTPU3HAKOB, YTO MPOUCXOAT MO BIUSTHUEM JCHCTBUS IOPOJ00OpA30BATEIIb-
HOTo Tipoliecca. B oTnenpHbIe IEpUO/IbI FeHe3uca MOPo/ibl CUJla OTPULATEIILHON KOPPETSAIINU MEX-
Iy yI0eM, KOTHYECTBOM MOJIOYHOTO XKHUpa U K03 PUIIMEeHTOM BOCTIPOU3BOIUTEIBHOM CIOCOOHOCTH
noBblmaercs. C yBeIMYEHHUEM T'€TepOreHHOCTH MOJ00pa pacTeT CHJIa CBA3M MEXIy IpU3HAKAMU
MPOYKTUBHOCTH M BOCIIPOM3BOIUTEIIBHON CIIOCOOHOCTH. YCTaHOBJICHO, YTO TIOPOJ000pa30BaTEIb-
HBIH MPOIIECC U METO/IBI ITOI00PA BBI3BIBAIOT 3HAYUTEIBHYIO IEPECTPONKY KOPPEIISIITUOHHBIX CBsI3EH
MEX1y MPU3HAKAMH MPOTYKTHBHOCTH U BOCIIPOU3BOIUTEIBHON CIOCOOHOCTH MOJIOUHOTO CKOTa, a
UX U3MEHEHHE BO3MOKHO IMPOTHO3UPOBATh 3@ YCTAHOBJIEHUMH 3aKOHOMEPHOCTSIMUA COOTHOCHUTEIIb-
HOW M3MEHUYMBOCTH U Oarofapsi 3TOMy LEJIEHAIPABICHO PYKOBOAUTH CETIEKIIMOHHBIM MPOIIECCOM.

Kniouegwle cnosa: KpyHbIi poraTslii CKOT, TOPO000PA30BATEIBHBIN MTPOIIECC, TIOI00P,
MPU3HAK, KOPPEISALIHSL.
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Abstract

The relative variability of multifactorial traits of the productivity and reproductive capacity of
dairy cattle through different selection methods during the breeding process. Breeding for increasing
milk fat in the first stages of the genesis of the Ukrainian Red Dairy Breed caused a change in the cor-
relation between milk yield and fat content in milk from negative (r = -0.20; p < 0.001) to positive (r
=+0.07), and in the fifth stage of breeding, a negative link was established (r = -0.31; p < 0.001). This
was due to a change in the direction of breeding, namely the reduction of pressure on the basis of “fat
content in milk” and the intensive selection to increase the milk yield of animals of the Holstein gene
pool breed. A high negative correlation between milking and the coefficient of reproductive ability in
the study animals of stage V is natural (r=-0.78; p <0.001). According to different selection methods,
there is a general tendency for a positive correlation between milk yield and milk fat content, and a
weak negative correlation exists between milk yield and fat content. A regular change in the correla-
tion relationships of breeding traits occurring under the influence of the breed formation process has
been proved. In certain periods of the genesis of the breed, the power of negative correlation between
milk yield, milk fat content, and reproductive capacity increases. With increasing heterogeneity of
selection, the strength of the link between performance traits and reproductive capacity increases. It
has been established that the breeding formation process and selection methods cause significant re-
structuring of correlation relationships between the traits of productivity and the reproductive capac-
ity of dairy cattle, and their change can be predicted according to the established patterns of relative

variability and thus purposefully manage the breeding process.

Keywords: cattle, breeding formation process, selection, trait, correlation.

Introduction

Evolutionary changes in the development of
economically useful traits in dairy cattle breeds
occur under the influence of the directional ac-
tion of the breeding process. This is first and fore-
most choosing good mother and father breeds
and using heterogeneous selection productivity
to obtain animals of the desired genotype. This
process has been ongoing for many generations
and is based on biological and statistical patterns
that reflect the characteristics (qualities) of breed
groups, types, lines, families, and even individu-
al outstanding animals.

The intensification of the process of breeding
new breeds using the best global gene pool, the
method of reproductive crossing (breeding), ef-
fective inbreeding options, and factory lines have
contributed to the acceleration in the first three
generations of the genesis of specialized dairy
and meat breeds of cattle (Zybets et al., 1997).

The traits that are used for breeding dairy cattle
are interrelated. As in nature, the process of trait
selection may have positive and negative correla-
tions. Certain instances of such dependence may
occur under certain environmental factors. How-
ever, most of them are nothing but a consequence
of the combined influence of genetic and para-
type factors (Ernst and Tsalitis, 1982).

A number of researchers have been studying
the correlation between productive, technologi-
cal, reproductive, anatomical, and physiological
qualities of animals (Dynko, 2016; Fedorovich
and Siratsky 2002; Demchuk, 2002; Kozyr, et
al., 1999).

Determining the correlation between milk
yield and fat content in milk has been the subject
of a large number of studies (Demchuk, 2002;
Kozyr et al., 1999; Kovtyukh, 2000).

We found there is a negative correlation be-
tween milk yield and fat content in milk (Kov-
tyukh, 2000) at low and medium levels (r=-0.599
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+ (0.030), between milk yield and milk content of
major components (fat, protein, casein, non-fat
skimmed milk residuals) a significant negative
correlation relationships was determined when
milk yield increased. Only lactose content cor-
relates positively with milk yield (Chernyavska
and Sklyarenko, 2017). Significant positive re-
lationships were established between milk yield
and individual blood biochemical parameters at
all lactation periods and on average during all
lactation (Fedorovich and Siratsky, 2002).

Previously, correlation indexes between moth-
ers and their daughters of their milk productive-
ness were identified. Negative values of correla-
tion coefficients are noted by the number of lac-
tation days, the amount of milk yield for all lac-
tation, and live bovine weight (Dynko, 2016). In
cows of different lines the correlation coefficient
between milk yield and fat content in milk is
both negative (r=-0.013 and -0.205) and positive
is (r = 0.083 and 0.195), between milk yield and
live bovine weight is positive (r = 0.069...0,324),
and between milk yield and the amount of milk
fat is high positive (r = 0.832...0.977) (Lyubyn-
skyy et al., 1999).

There is also ample accumulation of research
findings to determine the correlation between
lineal and economically beneficial features of
dairy cattle (Kozyr et al., 1999; Khmelnytchiy
and Vechorka, 2017; Alenda, 2002; Battagin et
al., 2013). A positive correlation was found be-
tween the estimation of the exterior type of body
structure, the quality of first-born udder and milk
yield (Bashchenko and Khmelnytchiy, 2002),
between individual measurements of external
features and milk yield (Ladyka et al., 2010),
between the measurements that form indices of
body structure and milk yield for cows by lacta-
tion (Khmelnytchiy and Vechorka, 2015).

Of practical importance is the relationship
between live bovine weight and the number of
milk producing days, live bovine weight and
milk yield during lactation, the number of milk
producing days and milk yield during lacta-
tion, milk yield during lactation and fat content
in milk, and so on. Although the correlation of
these features is widely covered in the scien-
tific literature (Dynko, 2016; Demchuk, 2002;

Kuziv, et al. 2017; Poslavska et al. 2016), there
is still no consensus. A positive correlation be-
tween milk yield for five lactations and service
and intermittent periods, which prolongation
causes productivity improvement, was revealed
(Titarenko et al., 2012). There is a controversial
negative correlation between milk yield and dry
season duration (Savchuk et al., 1999; Kramar
and Cheremysova, 2011), but there are reports
of a positive correlation (Savchuk et al., 1999).
Finding connecting relations between reproduc-
tive traits and indices of reproductive trait abili-
ties requires further investigation as they can be
used in breeding work with dairy cattle.

The existence of a high positive relationship
between the duration of economic use of cows
and the performance of milk production has also
been previously demonstrated (Bashchenko et
al., 2010; Polupan, 2014). Research of the relative
variability of the type of stress resistance and in-
dicators of economic use and lifelong productivi-
ty of cows found that the correlation ranges from
0.301 to 0.483 (Chernenko, 2014).

Knowledge of the patterns that determine
the nature and magnitude of the relationship be-
tween traits make it possible to manage these re-
lationships through breeding methods, achieving
a significant improvement to correlation indica-
tors (Kovtyukh, 2000).

Materials and methods

Scientific research was carried out in leading
farms for breeding cattle of Ukrainian Red Dairy
Breed — at private company “Zoria” in Kherson
Oblast and Company of limited responsibilities
“Colos 2011”7 in Mykolayiv Oblast. Breeding of
the Ukrainian Red Dairy Breed was carried out
over a long period of time, this was manifested
in the peculiarities of the breeding process. The
period during which the creation and consolida-
tion of the Ukrainian Red Dairy Breed (URDB)
took place is conditionally divided into 5 stages:
Stage I — 1965—1975, Stage I1 — 19761985, Stage
I — 1986—-1995, Stage IV — 19962005, and
Stage V —2006-2015. For retrospective analysis,
1115 animals were selected, including cows by
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stages: [ —n =248, [I —n =255, I -n =156, IV
—n=232,and V —n=224.

Material for the study was the data of dairy
productivity of cows of the Ukrainian Red Dairy
Breed. The reproductive capacity of the studied
animals was evaluated through the duration of
the length of service and the periods between
calvings and by the coefficient of reproductive
factor.

The heterogeneity of selection was determined
by the level of milk yield and fat milk yield of
the female ancestors of the studied animals. Ac-
cording to the difference, expressed by the mean
square deviation (Pelechatyy et al., 2012) with
the corresponding interval between the indica-
tors for the highest lactation of the cow’s mother
(CM) and the cow’s father’s mother (FM), the se-
lection was divided into: homogeneous — 0.4 6 or
less; moderately heterogeneous — 0.5-1.4 c; het-
erogeneous — 1.5-2.4 ¢ and high-heterogeneous
— 2.5 ¢ or more.

Methods of retrospective analysis, zootechni-
cal methods for evaluating the performance and
reproductive capacity of cows, genetic-math-
ematical, variational statistics, correlation and

variance analysis were used for the study (Kra-
marenko et al., 2019).

Results and discussion

In the process of breeding formation, the
directional effect of breeding factors causes a
change in the level of manifestation of economi-
cally useful traits of dairy cattle, which in turn
causes a rebuilding of the correlation of relation-
ships between them. The Ukrainian Red Dairy
Breed was first (stages I-1II) bred to increase
milk fat (Red Steppe cows crossed with Angler
breed), and then (stage IV-V) a change in di-
rection took place. Breeding was then carried
out for increasing milk yield using the Holstein
breed. This, in turn, led to a restructuring of
correlation between economically useful traits.
Research of the relative variability of the five
stages of Ukrainian Red Dairy Cattle Breeding
showed that breeding traits were characterized
by different values of correlation coefficients
in the direction and strength of communication
(Table 1).

Table 1. Dynamics of the relative variability of breeding traits during the period of breeding and
consolidation of the Ukrainian Red Dairy Breed, r =S

Stages of selection and consolidation of breed

Correlating Traits I I, I, \YA vV,
n=248 n'= 255 n = 156 = 232 =224

Kyl fot e s .003£0063  -020£0060°  0.07£0080  005%0066  -0.31%0.605
ik yeld Tor e s 084£0019°  085£0017°  084£0024°  083£0020°  0720.032°
Milk fat content-QMF 03640055  015+0049°  024+00762  025£0062°  -0.24:+0063"
Days of lactation-SP 089£0013°  081£0021°  081£0028°  098£0.003°  0.96: 0005
Days of lactation-PBC 09040012  0754£0027°  083£0025°  098£0003  0.98+0003"
Days of lactation-CRC ~ -0.88+0014°  -079+0023  -0.80£0029°  -094£0008  -0.92 %0.010°
Service period-PBC 091£001°  081£0021°  092£0012°  099£0.001°  0.97+0.004
Service period-CRC 08740015  -0.80£0022°  -0.91£0014°  -094£0008  -0.91001P
PBC-CRC 09740004  -0.96£0005  -098£0003°  -0.96+0005  -0.95 % 0.006°

Note: QMF — quantity of milk fat, SP — service period, PBC — period between calvings, CRC — coefficient of
reproductive capacity; '—p < 0.05;°—p < 0.01;°—p < 0.001
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The correlation between productive traits is
the result of the directional action of breeding
methods used to improve existing and produce
new breeds. In this regard, the relative variabil-
ity between milk yield and fat content of milk is
important. Despite the sufficiently abundant re-
search of the correlation between milk yield and
fat content in milk and the general tendency for
a negative correlation between them, it is proved
that the nature and magnitude of the connection
changed as a result of the breeding formation
process. Gradually, the negative correlation (r =
-0.03 and r = -0.20 at p < 0.001) changed and
became positive (r = 0.07 and r = 0.05), so, the
restructuring shifted to the desired direction. It
was a result of redirected selection for increased
milk fat and the action of stabilizing selection for
milk production quantities.

However, in the fifth stage of Ukrainian Red
Dairy Breeding, we noted a significant change. It
was in the nature and strength of the relationship
between milk yield and fat content in milk (r =
-0.31 at p < 0.001). This was due to a change in
the direction of breeding, namely the reduction
of pressure on the basis of “fat content in milk”
and the intensive selection of the largest milk
yield and use of the gene pool of the Holstein
breed to increase the milk yield of the animals of
the created breed.

It has been reported (Demchuk, 2002) that
in black-and-white cows with different propor-
tion of Holstein breed heredity, the correlation
coefficient between milk yield and fat content in
the studied herds was r = -0.220 + 0.04 and r =
-0.599 + 0.03 (p < 0.05).

Local animals (red steppexred-and-white Hol-
stein) of the experimental group were character-
ized by the absence of the well-known negative
correlation between milk yield and fat content
in milk (r = 0,034), but in the herd the correla-
tion coefficient was -0,669 and this significantly
complicates the breeding work for milk yield and
fat content, so there is a need to select animals
for a complex indicator such as milk fat content
(Kozyr et al., 1999). In herds of Ukrainian black-
and-white dairy breed, a significant correlative
dependence (r = 0.133 to -0.402) was established
between milk yield and fat content in milk, in-

dicating the need for simultaneous breeding of
dairy cattle on both traits or to consider milk fat
as a threshold trait (Kovtyukh, S. I. (2000).

There is an antagonism between dairy pro-
ductivity and reproductive capacity of cows
(Polupan, 2014; Prokofiev et al., 2002), which is
caused by the contradiction between lactation
and sex dominance (Pryce et al. 1997), which
is characterized by negative correlation coeffi-
cients between milking and reproductive capac-
ity and the amount of fat milk and coefficient of
reproductive capacity (Table 2). In some periods
of the genesis of the breed, the negative corre-
lation force between these traits changes. In the
second stage, the correlation coefficient between
milk yield and CRC was r = -0.39 (p < 0.001),
between the amount of milk fat and CRC was
r=-0.16 (p <0.01), and in stage IV the latter was
r=-0.10 (p <0.01). The high negative correlation
between milk yield and the reproductive factor
was detected in the animals of stage V (r =-0.78;
p <0.001).

Other scientists (Titarenko et al., 2012) also
found a negative correlation between the coef-
ficient of reproductive capacity and milk yield,
and they concluded that with increasing milk
yield, the reproductive capacity of cows tends to
decrease.

However, a positive correlation was estab-
lished between productivity and reproductive
traits such as lactation days, service-periods and
period between calvings periods. The presence
of a high positive correlation between milk yield
and service- and inter-service periods (r = 0.80;
p < 0.001 and r = 0.81; p < 0.001, respectively)
characterizes the natural increase in milk yield,
but this in turn may cause impaired reproductive
capacity in animals. The coefficients of correla-
tion between milk yield and CVC indicate this.

According to scientists (Titarenko et al.,
2012), increasing productivity by prolonging lac-
tation duration and the period between calvings
is not a sufficiently effective solution to increase
production output.

The relative variability, the nature, and the
level, in the process of the genesis of the Ukrai-
nian Red Dairy Breed change under the influ-
ence of various factors, foremost being breed-
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ing methods, of which one is selection. There-
fore, we investigated the change of correlative
relationships between breeding traits relative to
the selection methods. We found that the signs
of productivity and reproductive capacity of the
studied cows with different heterogeneity of se-

lection (distribution=selecting by the milk yield
level of the cow’s mother (CM) and the cow’s fa-
ther’s mother (FM) and were characterized by
a strong positive and negative correlation de-
pendence (Table 3). The general tendency of a
positive correlation between milk yield and milk

Table 2. Correlation between productive and reproductive characteristics for the period of

breeding and consolidation of breed, r+ S,

Stages of selection and consolidation of breed

Correlating Traits ) I, I, IV, v,

n=248 n =255 n =156 n=232 n=224
Days of lactation-milk yield 3 s 3 5 3
for the first lactation 0.70 + 0.032 0.58 £ 0.042 0.59 + 0.052 0.66 £ 0.037 0.84 £0.020
Days of lactation-QMF 0.45 + 0.0513 0.29 £0.057° 0.20 £ 0.077 0.21 £ 0.063° 0.29 +0.061°
SP lactation of milk yield 0.58 £ 0.0423 0.36 £ 0.055° 0.48 + 0.062 0.60 £ 0.0423 0.80 £ 0.0243
SP-quantity of milk fat 0.31 +£0.057° 0.10 £ 0.062 0.19 £ 0.077" 0.15 + 0.0642 0.28 +0.062°
Milk yield for the first
lactation-PBC 0.59 £ 0.041° 0.33 £0.056° 0.50 £ 0.060° 0.61 +0.0413 0.81 +0.023°
Milk yield for the first 5 3 3 3 3
lactation-CRC -0.58 + 0.042 -0.39 £ 0.053 -0.49 £ 0.061 -0.58 £0.044 -0.78 + 0.026
QMF-PBC 0.33 £0.057° 0.10 £ 0.062 0.18 £ 0.078 0.16 £ 0.0642 0.26 £ 0.062°
QMF-CRC -0.36 + 0.055° -0.16 £ 0.0613 -0.21 £0.0772 -0.10 £ 0.065 -0.30 £ 0.061

Note: '—p < 0.05,°—p < 0.01,°—p < 0.001

Table 3. Correlation between plant breeding grounds for different methods of recruitment

(distribution by level of yield), r+ S,

Selection Methods

Correlating Traits :c;nq?geneous, hMe?gf;Sg};ous, rI-\hitﬁr?czlgeneous, :'egtglr}; geneous,
n=165 n =657

?g{'ig’iﬁfﬂ{” the first lactation-milk ¢ 54 4 ¢ gg72 016 + 00761 -0.28 + 0.070° -017 +0.038°
gﬂdg‘nﬁs%mﬁ;{“t lactation- 0.90 + 0.017° 0.90 + 0.015° 0.94 + 0.009° 0.89 + 0.008°
Milk fat content- quantity of milk fat ~ -0.01 £ 0.092 0.05+0.076 -0.17 £ 0.074' -0.07 £ 0.039
Lactation days-SP 0.94 +0.011° 0.94 + 0.009° 0.93 + 0.010° 0.93 + 0.005°
Lactation days-PBC 0.96 + 0.007° 0.90 + 0.015° 0.88 + 0.017° 0.94 + 0,004°
Lactation days-CRC -0.91 +0.016° 10.86 + 0.020° 10.88 +0.017° -0.88 + 0.009°
Service period-PBC 0.96 + 0.007° 0.89 + 0.016° 091 +0.013° 0.96 + 0.003°
Service period-CRC -0.89 + 0.019° 10.82 + 0.025° 10.89 + 0.016° -0.90 +0.007°
PBC-CRC -0.96 + 0.007° -0.95 + 0.008° -0.97 + 0.004° -0.95 + 0.0043

Note: '—p < 0.05,°—p < 0.01;°—p < 0.001
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fat content remains (r = 0.89...0.94; p < 0.001);
between lactation duration and service period
(r=0.93...0.94; p < 0.001) and intermittent pe-
riod (r = 0.88...0.96; p < 0.001); between service
and period between calvings (r = 0.89...0.96; p
<0.001).

Under different selection methods, there is a
slightly negative correlation between milk yield
and fat content in milk (r = -0.16... -0.28; p <
0.001); between the fat content of milk and the
amount of milk fat (r = -0.01... -0.17; p < 0.05),
except for a moderately homogeneous selection
(r=0.05).

Both the stages of the genesis of the breed and
the different selection methods revealed a high
negative correlation between the characteristics
of reproductive capacity, in particular: lactation
days, service period, period between calvings
and reproductive capacity.

A similar interdependence of the character-
istics of productivity and reproductive capacity
of cows of Ukrainian Red Dairy Breed has been
established by other scientists too (Kramar and
Cheremysova, 2011). In particular, it is indicated
that the service period correlates highly with the
period between births and the coefficient of re-

productive capacity, but with PBC the connec-
tion is positive, and with CRC it is negative.

The obvious possible links between produc-
tivity and reproductive traits, in turn, indicate
that they also relate to each other, since lactation
is a consequence of the reproduction process of a
cow, milking occurs only after calving.

The results of evaluating the correlation be-
tween productive traits and reproductive perfor-
mance, formed under the influence of different se-
lection methods, are shown in Table 4. We found
that the milk yield and amount of milk fat corre-
late positively with lactation duration, service and
intermittent periods, but a negative correlation is
manifested between the performance traits and the
coefficient of reproduction capacity. The degree of
correlation differs depending on the method of se-
lection. The moderately heterogeneous values of
the correlation coefficients are smaller than those
of other selection methods. The values of the cor-
relation coefficients for homogeneous selection
are different from those for heterogeneous and
highly heterogeneous selection.

With increasing heterogeneity of selection, the
strength of the link between performance traits
and reproductive capacity increases. For homoge-

Table 4. Correlation between productive and reproductive characteristics under different selection

methods (distribution by level of milk yield), r + S,

Selection Method
Correlating Traits Moderately Highly
g Egrq?geneous, Heterogeneous, Eit?r%geneous, Heterogeneous,
n=165 N =657
Days of lactation — milk yield for the 3 3 3 5
first lactation 0.55+0.064 0.51 +0.058 0.58 +0.050 0.72 +0.019
g?ys of lactation — quantity of milk 5 57, 52 019 0,075 0.37 + 0.066° 0.40 + 0.033°
Service period — milk yield for the 3 3 5 3
first Iactation 0.46 +0.072 0.47 +0.061 0.52 +0.055 0.65 +0.022
Service period — quantity of milk fat ~ 0.18 £ 0.089' 0.15 £ 0.076" 0.30 £ 0.069° 0.34 £ 0.034°
Milk yield for the | lactation — PBC 048 +0.071° 0.43 +0.064° 0.46 +0.016° 0.64 +0.023°
Milk yield for the | lactation —-CRC -0.49 + 0.070° -0.41 £ 0.065° -0.47 +£0.059° -0.59 + 0.025°
Quantity of milk fat — PBC 0.21 +0.088' 013 +0.077 0.26 +0.071° 0.33 £0.035°
Quantity of milk fat — CRC -0.26 + 0.0862 -0.15+0.076' -0.30 £ 0.069° -0.34 £0.0343

Note: '—p < 0.05;°—p < 0.01;°— p < 0.001
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neous selection, the correlation between lactation
duration and milk yield for the first lactation is r
=0.55 (p <0.001), and for highly heterogeneous r
=0.72 (p <0.001); between the service period and
the amount of milk fat r = 0.18 (p < 0.05) and r =
0.34 (p < 0.001), respectively. A similar trend is
characteristic for the connection of the milk yield
and the amount of milk fat with the coefficient of
reproductive ability: with homogeneous selection
r=-0.49 (p <0.001) and r =-0.26 (p < 0,01), and
for highly heterogeneous selection —r=-0.59 (p <
0.001) and r = -0.34 (p < 0.001).

Therefore, these results characterize the di-
rection and the degree of correlation between the
characteristics of productivity and reproductive
capacity, which were formed during the genesis
of Ukrainian Red Dairy Breed cattle.

However, our findings are inconsistent with
indicators of the extent and directionality of the
association between cow productivity and re-
productive performance established by other re-
searchers [20]. They determined that between
the milk yield for 305 days and the duration of
the service period, period between calvings,
there is a negative average degree of correlation
(r =-0,300; p < 0.01 and r = -0,320; p < 0.01).
And conversely, between both milk yield for 305
days and the amount of milk fat and the repro-
ductive ability coefficient, there is a positive av-
erage level of correlation r = +0.324 (p < 0.01)
and r=+0.278 (p < 0.01).

The use of the methodical approach to deter-
mine the heterogeneity of the selection on the
milk fat content of matrilineal ancestors (CM,
FM) of the studied cows allowed us to evalu-
ate the influence of different selection methods
on the formation of correlative relationships be-
tween the traits of productivity, reproductive ca-
pacity (Table 5), and their interdependence (Ta-
ble 6). Comparative analysis of the character and
of the power of links between the studied traits
proves a generally biological regularity in the ex-
istence of a negative correlation of low and mod-
erate level between milk yield and fat content in
milk, and a high connection between service-
intermittent periods and a coefficient of repro-
ductive ability, which manifests itself regardless
of heterogeneity selection method.

A high positive correlation is established be-
tween reproductive traits, in particular: lactation
days and service period (r = +0.93.. +0.94; p <
0.001), lactation days and period between calv-
ings r =+0.92.. 4+0.94; p <0.001), service period
and period between calvings (r =+0.91.. +0.97; p
< 0.001). This indicates that with increasing lac-
tation duration, service and period between calv-
ings are prolonged.

A similar pattern has been found by other re-
searchers (Kramar and Cheremysova, 2011), so
it is believed that the question of the nature of
the relationship between the productive and re-
productive qualities of cows need further study
(Savchuk et al., 1999), and the claim that the de-
pendence of dairy productivity and reproductive
capacity of cows only on their living conditions
is groundless, since the highly probable influence
of milk productivity indicators on the reproduc-
tive capacity of cows (83...85%, P > 0,999) was
determined (Kramar and Cheremysova, 2011).
Therefore, in order to increase the productivity of
dairy cattle, it is advisable to carry out breeding
by reproductive capacity, increasing the number
of animals with CRC = 1 and treating the signs
of productivity and reproductive capacity as rel-
atively independent (Titarenko et al., 2012).

As a result of the analysis of correlation coef-
ficients (Table 6), we found that in homogeneous,
moderately heterogeneous, and heterogeneous se-
lection, the links strengthened between the traits
of productivity and reproducibility in comparison
with the similar ones given in Table 4. So, if the
selection method was determined by the fat milk
content of the matrilineal ancestors of the studied
cows, with the heterogeneous selection, the corre-
lation coefficient between the traits: days of lacta-
tion and milk yield for the first lactation was r =
0.76 (p < 0.001), but less than its value (r = 0.58; p
< 0.001) characterized a connection between in-
dicated traits according to heterogeneous selec-
tion that was defined in terms of the milk yield of
matrilineal ancestors (see Table 4).

The established pattern of increasing depen-
dence manifests itself among the other traits
studied and does not depend on the nature of
correlation links. A heterogeneous selection be-
tween the milk yield for the first lactation and
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Table 5. The correlation between plant breeding grounds for differentmethods of selection (for

milk fat distribution), r = Sr

Selection Method
Correlating Traits Moderately Highly
9 Eger)r;%geneous, Heterogeneous, ::}%r;geneous, Heterogeneous,

n=265 n=365
Milk yield for the first lactation - milk i ) ) ) i 3
fat content 0.22 £0.049 0.15+ 0.060 0.28 £ 0.089 0.20 £ 0.050
Milk yield for the first lactation- 5 s 3 3
quantity of milk fat 0.90+0.010 0.89+0.013 0.88 +£0.022 0.91 £0.009
Milk fat content - quantity of milk fat ~ -0.10 + 0.051 0.07 £0.061 -0.12 £ 0.095 -0.06 + 0.052
Days of lactation-service period 0.94 £ 0.006° 0.93 +£0.008° 0.93+£0.013° 0.94 +0.006°
Days of lactation-PBC 0.94 £ 0.006° 0.93 £ 0.008° 0.94 £0.011 0.92 +0.008°
Days of lactation-CRC -0.90 + 0.010° -0.86 + 0.016° -0.85+0.027° -0.89 £ 0.0113
Service period-PBC 0.97 £ 0.003* 0.91+0.010° 0.97 £ 0.006° 0.95 £ 0.005°
Service period-CRC -0.92 + 0.008° -0.83 £ 0.019 -0.86 + 0.025° -0.91 £ 0.009°
PBC-CRC -0.96 £ 0.0043 -0.94 £ 0.007° -0.94 £ 0.0112 -0.96 £ 0.0043

Note:>—p < 0.01;°—p < 0.001

Table 6. Correlation between productive and reproductive traits across different selection methods

(fat milk distribution), r + Sr

Selection Method
i i Moderatel High

Correlating Traits Homogeneous, Heterogen):eous Heterogeneous, Hegterogeneous

n=2376 ~ ’ n=109 ~ ’

N =265 N =365

Lactation days — milk yield for the 5 3 5 3
first lactation 0.67 £0.028 0.68 £0.033 0.76 £ 0.041 0.66 + 0.029
Lactation days — quantity of milk fat ~ 0.39 £ 0.044° 0.36 £ 0.053° 0.45+0.077 0.37 £ 0.045°
Service period — milk yield forthe - 61, 9393 0.60 + 0.039° 068 + 0.052° 060 + 0.033°
first lactation
Service period — quantity of milk fat ~ 0.33 + 0.046° 0.29 £ 0.056° 0.36 + 0.0842 0.32 £ 0.047°
Milk yield for the | lactation - PBC ~ 0.60 £ 0.033° 0.58 + 0.041° 0.68 + 0.0523 0.57 £ 0.035°
Milk yield for the | lactation - CRC ~ -0.54 + 0.036° -0.55 £ 0.043° -0.61 £ 0.060° -0.54 £0.037®
Quantity of milk fat — PBC 0.32 £ 0.046° 0.2 £0.057° 0.37 £0.083* 0.29 + 0.048°
Quantity of milk fat - CRC -0.32 + 0.046° -0.31 £ 0.056° -0.37 £0.083° -0.31 £ 0.047°

Note:*—p < 0.001

the reproductive factor revealed a negative cor-
relation (r =-0.61; p <0.001), but this relationship
was characterized by a smaller value (r = -0.47,
p < 0.001), if the selection method is determined
taking into account the level of milk yield of the

ancestors of the studied animals (see Table 4).
However, the exception is high-heterogeneous
selection, since the strength of existing bonds,
on the contrary, is weakened regardless of their
direction.
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Therefore, selection methods cause a signifi-
cant restructuring of correlation links between
the traits of productivity and reproductive capac-
ity of dairy cattle, and their change can be pre-
dicted according to the established laws of rela-
tive variability. Thus the breeding process can be
purposefully managed.

Conclusions

Regular changes in the correlation relation-
ships of breeding traits occurring during the
breed formation process have been proved. The
peculiarity of the genesis of the Ukrainian Red
Dairy Breed was in the focus shift during breed-
ing, which led to the restructuring of correlation
relationships between traits.

Breeding for increasing milk fat at the first
stages of the genesis of the Ukrainian Red Dairy
Breed caused a decrease in negative correlation
(r=-0.20; p < 0.001) between milk yield and fat
content in milk, which eventually became posi-
tive (r = +0.07). The introduction into the breed-
ing process of the Holstein gene pool (during
stages IV and V) dramatically changed the na-
ture of the relationship between the main fea-
tures of milk productivity — milk yield and fat
content in milk (r =-0.32; p < 0.001).

In certain periods of the genesis of the breed,
the power of negative correlation between milk
yield, milk fat content, and reproductive capac-
ity increases. A high negative correlation be-
tween milking and reproductive power in the
study animals of stage V is a constant (r = -0.78;
p <0.001).

With increasing heterogeneity of selection, the
strength of the link between performance traits
and reproductive capacity increases. For homo-
geneous selection, the correlation between lacta-
tion duration and milk yield for the first lactation
is r = 0.55 (p < 0.001), and for highly heteroge-
neous is r = 0.72 (p < 0.001); between the service
period and the amount of milk fatis r=0.18 (p <
0.05) and r = 0.34 (p < 0.001), respectively.

It has been established that selection methods
cause a significant restructuring of correlation
relationships between the traits of productivity

and reproductive capacity of dairy cattle, and
their change can be predicted according to es-
tablished patterns of relative variability, and thus
the breeding process can be purposefully man-
aged.
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