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Goal. To determine the level of homozygosity of the active part of the population of the White-headed 

Ukrainian breed for one generation and 50 years of reproduction, as well as the possibility of using 
inbreeding to preserve the gene pool of the breed and increase animal productivity. Methods. The study 
was conducted on animals of the White-headed Ukrainian breed, divided into outbred and inbred. The first 
series of experiments determined the influence of unrelated and related selections of parental pairs, the 
second series studied the influence of the origin of the bull (the father of the offspring) on the manifestation 
of signs of productivity in outbred and inbred cattle. In both experiments, the group of in-bred included 
animals whose inbreeding coefficient was Fx = 0.39 – 29.7%, and the group of outbred – who had no 
common ancestors in the pedigrees. In the third series of experiments, the influence of different degrees of 
inbreeding (moderate, close, and very close) on the milk productivity of cows of a specific origin was 
determined, for which the descendants of the bull Zlak’s UA 673 were divided into 4 groups. Live weight of 
cows, milk yield for lactation, content and amount of milk fat in milk, age of the 1st insemination were 
determined. The level of inbreeding growth was calculated for one generation and 50 years of reproduction. 
Results. The advantage of inbred heifers in live weight in different growing periods compared to outbred 
individuals was established, especially at the final stage, which accelerated their physiological and 
economic maturity. The effect of inbreeding on the reduction of milk production in cows of individual bulls 
without statistically significant difference with outbred animals had been proved. There was a direct, 
medium and weak connection between milk yield during the 1st lactation with age and live weight at the 1st 
insemination. It was proved that the increase of the inbreeding coefficient from Fx = 0.78 – 2.93% to Fx = 
12.5 – 29.7% in the daughter offspring of the bull Zlak’s UA 673 significantly increased milk productivity for 
1 – 2 lactations. It was found that in the modern, active part of the population of the White-headed Ukrainian 
breed, inbreeding can increase by 1.68% in a generation, and by 16.5% in 50 years of reproduction. 
Conclusions. When breeding White-headed Ukrainian cattle, which currently has 300 cows and 11 bulls, 
it is impossible to avoid a related selection of parent pairs. With this in mind, inbreeding can be used as a 
method of preserving the gene pool of White-headed Ukrainian breed in the context of preserving the 
biodiversity of wildlife. The use of close inbreeding is preferable to moderate and close.  
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One of the domestic populations, as an object of local, local genetic resources in Ukraine, was created 

in the late eighteenth century. White-headed Ukrainian breed of cattle with its adaptation to the natural and 
climatic conditions of the Polissya zone, high payment for milk feed, resistance, unpretentiousness to 
feeding [1]. However, even at the beginning of its existence and now, due to the insufficient number of 
livestock to produce the next generation of cattle, it is impossible to avoid mating animals that have common 
ancestors in pedigrees. Many researchers believe that this approach does not always contribute to high 
productivity of animals, although it protects the population from extinction [2, 3]. Currently, all White-headed 
Ukrainian cattle are kept in only one breeding farm, which has 300 females (cows) of the active part of the 
population. The semen of 11 bulls is concentrated in the breeding enterprises of Ukraine, but all of them 
were used to reproduce the breeding stock of cows in this herd. Therefore, for this breed it is very important 
to find leverage to preserve its gene pool, in particular the use of related breeding. 

Scientists have shown that in a population of 1,000 females and above (under panmixia), the inbreeding 
rate increases by about 0.13% per generation. But reducing its number to 500 or 250 females at a sex ratio 
of 1:10 leads to a doubling of inbreeding with the possibility of inbred depression. At the same time, the use 
of line crosses in gene pool populations for 20–30% of animals will help to reduce inbreeding by half [4]. 

Negative consequences of related breeding can be avoided if the parent pairs are selected not according 
to the degree of inbreeding, but according to their individual compatibility. It is proved that the most 
undesirable from the standpoint of inbred depression is inbreeding in several generations and complex. 
Incest is permissible only in the presence of high economically useful traits in mating parents [5]. 

Inbreeding from the point of view of genetics is the crossing of organisms that have common ancestors. 
In animal husbandry practice, inbreeding is a form of selection for mating animals that have common 



ancestors in the pedigree. It is used to obtain organisms homozygous for many alleles, to preserve alleles 
in the population that determine the desired traits, and to detect hereditary pathology. Without this method, 
there is no breeding of new or improvement of existing breeds of farm animals, especially given the 
continuous process of improving their productive qualities. The intensification of the livestock industry in 
recent years and the involvement of only a few breeds of farm animals in the production process raises 
concerns in the world community about the rate of extinction of species, breeds and populations that play 
an important role in addressing food security, especially local populations gene complexes [6, 7]. 

The need to monitor the influence of the level and degree of inbreeding on the main economic means 
of dairy cattle, as well as the expediency of rigid selection of individuals who have defects of the constitution 
and exterior are proved. [2, 8]. 

 The negative role of inbreeding, especially close and close degrees, in reducing the milk productivity of 
animals and their reproductive capacity has been clarified [9–12]. In addition to the negative impact of 
inbreeding on the productive qualities of animals, it can lead to genetic imbalance in the population, the 
emergence of lethal genes and organisms with various recessive hereditary abnormalities that do not 
manifest in heterozygotes. Researchers emphasize the inexpediency of using high-grade inbreeding [13–
15]. 

Given that the genotype interacts with environmental factors in the formation of a new organism, 
scientists have proven the role of breed, duration of work with it, housing conditions, feeding level, etc., 
which in sum with the type of parental pairs and the degree of inbreeding. The need to predict the increase 
of homozygosity in generations and all possible levers to prevent the inevitable manifestation of inbred 
depression was recognized [16, 17]. 

The main method of breeding white-headed cattle of the Ukrainian breed, which is currently not 
commercial and belongs to the disappearing domestic populations, is considered to be purebred, with the 
possibility to use inbreeding along with outbreeding. Breeding of White-headed Ukrainian cattle breed 
should be carried out on a scientific basis in the context of conservation of biodiversity of fauna. With this 
in mind, it is necessary to find the degree of "available" related breeding, which will allow to preserve the 
biological characteristics of the breed and its genetic variability, will not lead to a significant decrease in 
productivity and the emergence of recessive lethal mutations. 

Given this, it is obvious to determine the theoretically motivated level of inbreeding of White-headed 
Ukrainian breed, the impact of inbreeding on the phenotypic manifestation of breeding traits and the 
feasibility of obtaining and using inbred females to preserve the gene pool of this unique population in the 
context of wildlife biodiversity. 

The purpose of the research is to determine the level of homozygosity of the active part of the 
population of the White-headed Ukrainian breed for one generation and 50 years of reproduction, as well 
as the possibility of inbreeding to preserve the gene pool of the breed and increase animal productivity. 

Material and methods of research. The material for the research was cattle of the White-headed 
Ukrainian breed in LLC "Podilsky Gospodar" of Khmelnytsky Region, which in the I series of experiments 
was divided into 2 groups without taking into account the origin: Group I - outbred animals (no common 
ancestors in the pedigree); Group II – inbred (inbreeding coefficient Fx = 0.39 - 29.7%). In the second series 
of experiments, the animals were divided into the same 2 groups, but their origin was taken into account 
by the bull – the offspring father. The phenotypic manifestation of traits in cows, daughters of breeding bulls 
Zlak’s UA673 and Nickel’s UA6800410641, which belonged to the Mart’s line, was studied; Plius’s UA 629 
and Som’s UA6800085660 – Ozon’s line. To determine the effect of different degrees of inbreeding on 
economically useful traits of cows of specific origin, investigated the productivity of the offspring of the bull 
Zlak’s UA 673, dividing them into 4 groups: group I – outbred, group II – inbred, inbreeding rate Fx = 0.78–
2.93% (moderate degree of inbreeding); group III – Fx = 3.13–11.72% (near) and group IV – Fx = 12.5 – 
29.7% (close). Among the offspring of this bull there are no inbred animals of remote degree, so the group 
with such a degree of inbreeding in the study was not. 

The degree of inbreeding was determined by the Shaporuzh method, and the inbreeding coefficient (Fx) 
was determined by the Wright – Kislovskii’s formula [18].  

The forecast of growth of the level of inbreeding in this herd is made according to the method of 
assessing the state of the population and the genetic risk of its loss, proposed by the European Livestock 
Association [19]. 

Live weight of animals was determined by weighing in predetermined age periods. The yield of cows for 
305 days of lactation, fat content and the amount of milk fat in milk, the age of their 1st insemination were 
determined using materials from the database of the dairy herd management system ("Intesel-Orsek" as of 
January 1, 2018).  

Statistical processing of research materials was done using the software package "STATISTICA 10.0" 
on a PC [20]. 

Research results and their discussion. It was found that in a population of 11 males and 300 females, 
namely the number of animals currently active in the White-headed Ukrainian breed, inbreeding may 
increase by 1.68% in one generation, and by 16.5% in 50 years of reproduction. However, the herd of this 
breed already has more than 50% of inbred cows, although bulls, whose semen is stored at breeding 
enterprises in Ukraine, are outbred. Given the forecast for the growth of inbreeding in the herd, the number 



of homozygous animals will only increase. This suggests the need to determine the optimal degree of 
inbreeding to avoid inbred depression. Our vision is consistent with the opinion of other researchers, 
according to which due to the increase in the degree of homozygosity by 1% decreases yield, the yield of 
milk fat and protein, prolongs the service period, increases the number of heavy calves, etc. [21, 22]. 

According to research, a certain variability in the dynamics of live weight of outbred and inbred heifers 
of White-headed Ukrainian breed (Table 1). The most noticeable and stable advantage in live weight at all 
ages was found in the group of inbred animals, although without a statistically significant difference relative 
to outbreds. 

 
1. Live weight and age of first insemination of heifers (M ± m) 

Indicators Experimental group 

І (outbred) (n =127) ІІ (inbred) (n =155) 

M ± m Cv, % M ± m Cv, % 

Live weight, kg: 
at birth  29,9±0,69 14,86 30,9±0,45 12,55 

in 6 months 130,7±2,61 14,65 134,3±2,21 16,46 

  at 12 months  234,1±4,71 14,92 237,7±4,12 17,41 

  at 18 months 321,9±5,23 11,94 332,7±4,83 14,54 

at the 1st insemination 343,3±6,62 14,04 350,4±4,81 13,65 

Age of 1st insemination, month 20,5±0,47 25,98 19,2±0,36 23,23 
 
The insignificant difference between the live weight of outbred and inbred heifers at birth (1 kg) indicates 

that during the embryonic period of ontogenetic development of the animal the formation of a homozygous 
organism occurred without much disruption of organs and tissues, which would further lead to lower live 
weight or individuals with hereditary anomalies. The advantage of inbred heifers over outbred heifers in live 
weight during the period of their growth for 3–18 months ranged from 3.6 to 10.8 kg. During the whole 
growing period, the increase in live weight of inbred heifers was 301.8 kg, which is 9.8 kg more than outbred 
ones. It is concluded that the genotype of inbred heifers is somewhat better adapted to environmental 
conditions than outbred. 

Higher live weight of inbred heifers in the studied periods of growth, especially at the final stage, led to 
an earlier, compared with outbred, physiological and economic ability and, consequently, earlier (1.3 
months) age of 1st insemination, and therefore, and milk production. However, the difference between 
animals of different groups is statistically insignificant. 

The obtained research results are consistent with the studies of other authors, who proved the lack of 
negative effects of inbreeding on live weight of cows [23].  

The coefficients of variation of live weight of heifers from birth to 18 months of age in outbred heifers 
were in the range of 11.94 – 14.94%, and inbred – 12.55 – 17.41%, respectively, in accordance with the 
average degree of variability of traits. Almost identical indicators of phenotypic variability of live weight of 
outbred and inbred heifers indicate the absence of negative effects of inbreeding, because in both groups 
individuals are unequal and have a similar deviation from the mean. This confirms that the herd does not 
use selection pressure and stabilization selection, the use of which would reduce the genetic variability of 
the gene pool of the population. The phenotypic variability of the age of first insemination in animals of both 
groups was even more pronounced, which, in fact, is positive for maintaining the genetic variability of a 
small population. 

Given the regularity of the irreversibility of the ontogenetic development of animals, it was logical to find 
a connection between the live weight of outbred and inbred heifers at birth with their live weight in different 
periods of rearing and at 1st insemination, as well as with the age of first insemination. Live weight of cattle 
in ontogenesis is determined mainly by environmental factors, but due to genotype due to birth, so it is 
believed that individuals with higher live weight at birth for creating appropriate growing conditions have a 
higher live weight gain and are more involved in reproduction than low weight. 

Using correlation analysis, insignificant and statistically insignificant correlation coefficients of live weight 
of calves at birth with their live weight at the age of 6, 12 and 18 months were established and at the 1st 
insemination, as well as with the age of the 1st insemination. The exception was the association of live 
weight of inbred heifers at birth with their live weight at 12 months of age. (r = + 0.266, P <0.05) (Table 2). 

 
2. Correlation coefficient between live weight of outbred and inbred heifers in different age 

periods (r ± mr) 

Combined features Experimental group 
І (outbred) ІІ (inbred) 

Live weight at birth and: 

-   in 6 months 0,228±0,135 0,226±0,134 

-   at 12 months 0,008±0,139 0,266±0,136* 



-   at 18 months 0,097±0,138 0,148±0,139 

-   at the 1st insemination 0,018±0,139 -0,161±0,081 

-   age of 1st insemination 0,007±0,139 -0,039±0,118 

  *p<0,05. 
 
With this in mind, it was concluded that in the herd of White-headed Ukrainian breed among outbred 

and inbred heifers selection for live weight at birth will not significantly improve the characteristics in other 
periods of growth, in particular the age of 1st insemination. Similar results were obtained by other 
researchers [24, 25]. 

Dairy productivity, which is the main breeding trait and purpose of economic use of dairy and dairy cattle, 
needs to be constantly improved by any means. This issue is also relevant for the White-headed Ukrainian 
breed, which, although not a commercial breed, is the object of milk production. 

A comparative analysis of milk productivity of White-headed Ukrainian cows for 305 days of 1–4 
lactations showed the opposite tendency to live weight of the advantage of outbred animals over inbred 
ones, although without a statistically significant difference between groups. The advantage of outbred cows 
over inbred ones was established, which was 207 kg for the 1st lactation, 42 kg for the 2nd lactation and 
10 kg for the 3rd lactation, and only for the 4th lactation outbred cows lost 131 kg to inbred cows (Table 3). 

 
3. Dairy productivity of cows (M ± m) 

Indicators Experimental group 

І (outbred) (n =127) ІІ (inbred) (n =155) 
n M ± m Cv, % n M ± m Cv, % 

                                                       1st lactation    

Yield, kg 127 4327±76,01 19,79 155 4120±68,36 20,66 

The fat content in milk,% 3,43±0,071 24,37 3,56±0,026 8,54 

Milk fat, kg 148,2±4,04 30,72 147,5±2,73 23,08 
                                                                     2nd lactation 
Yield, kg 78 4604±119,79 22,98 98 4562±103,23 22,40 

The fat content in milk,% 3,65±0,012 2,65 3,71±0,011 2,96 

Milk fat, kg 168,7±4,65 24,35 168,9±4,16 24,36 
                                                                     3rd lactation 

Yield, kg 35 4780±169,32 20,95 31 4770±204,38 23,85 

The fat content in milk,% 3,68±0,018 2,88 3,63±0,021 3,24 
Milk fat, kg 175,7±6,15 20,73 173,1±7,64 24,57 
                                                                       4th lactation 

Yield, kg 17 4456±192,39 17,81 15 4587±211,86 17,89 

The fat content in milk,% 3,72±0,027 2,95 3,64±0,035 3,72 

Milk fat, kg 166,0±7,61 18,89 167,7±8,55 19,75 
 
The fat content of milk did not have a clear relationship with inbreeding and milking and did not agree 

with the claim of many researchers that an increase in milk yield is accompanied by a decrease in fat 
content in milk due to the antagonistic nature of these symptoms [26]. A similar trend was found for the 
amount of milk fat in the milk of cows of different homozygosity. 

Coefficients of variation in milk productivity, in addition to the fat content in milk, indicate the possibility 
of forming groups of highly productive outbred and inbred cows, although such a selection measure may 
lead to a narrowing of genetic variability in a small population. Therefore, in the herd it is desirable not to 
carry out strict selection of females for milking. 

There is a tendency to a direct relationship in outbred (r = 0.424 ± 0.081; r = 0.370 ± 0.083) and inbred 
(r = 0.166 ± 0.079; r = 0.019 ± 0.081) cows between milking for the first lactation and the age of the first 
insemination, as well as live weight at the 1st insemination (Table 4). In outbred cows, this connection was 
of medium strength, and in inbred – weak. 

 
 

4. Correlation coefficient between yield for the 1st lactation with indicators of reproductive 
capacity and signs of milk productivity (r ± mr) 

Combined features Experimental group 

І (outbred)   ІІ (inbred)   
Yield for the first lactation and: 

    age of the 1st insemination 0,424±0,081 0,166±0,079 

    live weight at the 1st insemination 0,370±0,083 0,019±0,081 

    fat content in milk -0,074±0,089 0,024±0,080 

Yield for the second lactation – the fat content in milk 0,443±0,080*** 0,989±0,012** 



Yield for the 3rd lactation – the fat content in milk -0,128±0,089 0,171±0,079 

Yield for the 4th lactation – the fat content in milk 0,363±0,083 0,577±0,066 

**p<0,01; ***p<0,001. 
 
Relationships between 1st and 3rd lactation milk yield with milk fat content were very low and varied in 

experimental cows. Only the relative variability of milk yield of cows during the 2nd lactation with the fat 
content in milk was reliable, and in inbred cows the correlation coefficient indicated a strong relationship (r 
= 0.989 ± 0.012) between traits, in outbred – about the average (r = 0.443±0.080). A similar trend was 
found for the association of milk yield during the 4th lactation with fat content, but without a statistically 
significant difference. 

According to the determined productivity of inbred animals in the herd, it is not possible to clearly 
determine what happens to animals of a specific genealogical formation or origin. Given the point of view 
of many researchers on the significant impact on the economic useful traits of cows of paternal origin [27, 
28], we studied the milk productivity of outbred and inbred cows, which were daughters of bulls Zlak’s UA 
673 and Nickel UA 6800410641 (Mart’s line), Plius’s UA 629 and Som’s UA 6800085660 (Ozon’s line) for 
the 1st and 2nd lactation. 

The results of studies show that inbreeding affects the reduction of milk productivity in the offspring of 
all studied bulls without a statistically significant difference with outbreds of the same origin (Table 5). The 
negative effect of inbreeding among the offspring of the bull Zlak’s UA 673 was manifested in a decrease 
in milk yield for the first lactation by 477 kg and milk fat – by 16.7 kg, and for the 2nd lactation – by 853 kg 
and 34.3 kg, respectively. 

Inbred cows, daughters of the bull Nickel’s UA 6800410641 were inferior to outbreds in milking for the 
1st lactation by 460 kg, for the 2nd – by 384 kg, for milk fat – by 21.1 and 12.5 kg, respectively.  

Bull Plius UA 629 increased milk yield in outbred daughters, compared to inbred, for the 1st and 2nd 
lactation by 62 kg and 667 kg, respectively. In outbred cows, the milk was fatter. 

A similar trend of advantage in milk productivity of outbred cows over inbred cows is characteristic for 
the daughters of the bull Som’s UA 6800085660.  

According to the determined coefficients of variation of milk productivity indicators, the non-consolidation 
of selection groups of both outbred and inbred cows, daughters of the same father, has been proved. 
Significant deviations of milk yield and milk fat from the average value for each brood were revealed with 
the possibility of their improvement due to selection. 

 
5. Dairy productivity of cows, daughters of individual bulls (M ± m) 

Indicator Experimental group 

І (outbred)   ІІ (inbred)   

n M ± m Cv, % n M ± m Cv, % 
Zlak UA 673 

Yield for the 1st lactation, kg 17 4643±126,66 20,12 63 4166±138,47 26,38 

Milk fat for the 1st lactation, kg 166,8±8,14 20,14 150,1±5,14 27,22 

Yield for the 2nd lactation, kg 14 5307±247,13 17,42 44 4454±257,75 37,95 

Milk fat for the 2nd lactation, kg 197,9±10,49 19,83 163,6±10,48 42,47 

Nikel UA 6800410641 
Yield for the 1st lactation, kg 62 4154±133,07 25,23 60 3694±115,31 24,18 

Milk fat for the 1st lactation, kg 151,3±5,09 26,05 130,2±4,93 29,34 

Yield for the 2nd lactation, kg 24 4249±230,52 26,58 31 3865±186,67 22,89 

Milk fat for the 2nd lactation, kg 155,8±8,81 27,68 143,3±7,19 27,96 

Plius UA 629 

Yield for the 1st lactation, kg 11 4126±136,91 11,04 46 4064±132,64 22,12 
Milk fat for the 1st lactation, kg 149,9±5,06 11,02 147,8±4,87 22,14 

Yield for the 2nd lactation, kg 10 5016±273,32 17,23 38 4349±191,79 27,18 

Milk fat for the 2nd lactation, kg  185,4±10,58 25,17 160,2±7,42 28,55 

Som UA 6800085660   

Yield for the 1st lactation, kg 93 4072±84,08 19,91 32 3986±145,15 20,61 

Milk fat for the 1st lactation, kg 148,2±3,07 19,97 145,4±5,44 21,18 
Yield for the 2nd lactation, kg 71 4333±102,68 19,96 24 4049±204,66 24,76 

Milk fat for the 2nd lactation, kg 158,1±3,95 21,05 147,7±7,64 25,38 

 
Analysis of inbred animals in comparison with outbred animals in general by herd, as well as by specific 

offspring, although it gives an idea of the advantages of unrelated selection of parental pairs over related 
to obtain individuals of the next generation, but does not allow to determine which approaches to animals 
if they are already homozygous. With this in mind, the influence of increasing homozygosity (inbreeding 
coefficient) on the main functional features of milk productivity cows of White-headed Ukrainian breed - 
daughters of the bull Zlak’s UA673 was determined. 



It was found that the daughter offspring of the bull Zlak’s UA 673 with increasing coefficient of inbreeding 
significantly increases milk productivity (Table 6). Thus, for the 1st lactation of cows of moderate degree of 
inbreeding (Fx = 0.78–2.93%) were inferior to milking individuals of close degree (Fx = 3.13 – 11.72%) by 
132 kg and close (Fx = 12 ,5 – 29.7%) – at 318 kg. There was a similar trend with milk fat. 

 
6. Dairy productivity of cows-daughters of bull Zlak’s UA673 depending on the degree of 

inbreeding (M ± m) 

Indicator Outbreeding Degree (coefficient) of inbreeding 

moderate 
(Fx=0,78–2,93%) 

near  (Fx=3,13–
11,72 %) 

close (Fx=12,5–
29,7%) 

1st lactation 
n 17 17 26 15 

Yield, kg 4643±126,66 4097±164,2 4229±77,03 4415±268,46 

Milk fat, kg 166,8±8,14 147,9±5,72 159,1±6,08 163,1±10,02 
2nd lactation 

n 14 8 20 12 

Yield, kg 5307±247,13 4810±160,34 4911±172,13 5106±222,48 

Milk fat, kg 197,9±10,49 177,0±6,95 182,3±6,64 189,5±9,17 
 
At the same time, inbred cows produced 228-546 kg less milk during the first lactation than outbred 

cows without a statistically significant difference between them. Among inbred cows, the highest milk 
productivity in the 1st and 2nd lactations was in individuals of close degree (Fx = 12.5–29.7%). Similar 
results were obtained in cattle of red steppe breed, where cows of groups of close and moderate degrees 
of inbreeding predominated outbred cows in milkings of the 1st and 3rd lactations, with the highest yield for 
the 1st lactation were in cows of close inbreeding [3]. However, this contradicts the data of other 
researchers, who prove the negative impact of inbreeding of a close degree on the manifestation of the 
main selection traits of cattle [12, 29, 30]. 

The advantage of cows of close degree of inbreeding (Fx = 12.5–29.7%) over the representatives of 
moderate and close feet in terms of milk yield was preserved during the second lactation and amounted to 
296 kg and 195 kg, respectively. We proved that cows with a lower inbreeding rate, compared to close, had 
lower milk productivity. Thus, from individuals whose inbreeding coefficient Fx = 0.78–2.93% (moderate 
degree) for the 2nd lactation received 296 kg less milk than with the inbreeding coefficient Fx = 12.5–29.7% 
(close degree). However, cows of varying degrees of inbreeding, including close, were inferior in milk 
productivity for the second lactation to outbred animals, although without a statistically significant difference. 
That is, if you choose the milk productivity between the outbred and inbred daughters of the bull Zlak’s UA 
673, preference should be given to outbreds obtained by unrelated selection of parent pairs. But the herd 
already uses homozygous individuals of close inbreeding and their subsequent receipt is inevitable given 
the minimal number of breeds. The right opinion was expressed by the authors of the created breeds [31, 
32], who recommend when obtaining offspring with such a level of homozygosity to abandon mating 
females with a brood, which may be their father or brother, are lethal genes or associated with a number of 
diseases. 

In general, when working with the White-headed Ukrainian breed, the active part of which has 300 cows, 
it is impossible to avoid intra-breed selection of related animals, especially since the population already 
uses animals with a fairly high ancestral heredity, especially bulls. Although there is an increase in 
homozygosity in the breed, it does not yet lead to inbred depression, given the theoretically calculated level 
of inbreeding increase by 1.68% per generation. In addition, a fairly high coefficient of variability of all 
studied traits indicates the relative plasticity of the breed and the specificity of individual groups associated 
with a common origin. 

We believe that in order to preserve the livestock of White-headed Ukrainian breed, along with 
outbreeding, it is possible to use inbreeding of moderate and close degrees, as well as close. Methods of 
selection and breeding work in the herd of this cattle are not aimed at the consolidation of animals of the 
same origin or linear affiliation on the main selection characteristics, but on the contrary - to maintain 
sufficient variability in the breed. The use of close inbreeding in breeding White-headed Ukrainian breed is 
consistent with the point of view of the classic zootechnics D.A. Kyslovskii, who believed that the growth of 
homozygosity does not consolidate animals, but rather divides their genotype into individual homozygous 
combinations that do not have significant similarity to heredity [33]. However, this contradicts the statements 
of other authors, who believe that with close inbreeding, heredity is significantly reduced, and consolidation 
is increased [34, 35]. 

Thus, the phenotypic manifestation of economically useful traits of inbred White-headed Ukrainian cattle 
and the lack of a statistically significant difference with outbred animals does not give grounds to abandon 
the use of the inbreeding method in breeding White-headed Ukrainian cattle. 

 
 



Conclusions 
The presence of more than 50% of inbred individuals among the active part of White-headed Ukrainian 

cows and the calculated theoretical level of increase of population homozygosity for one generation, which 
is 1.68%, testify to the impossibility of avoiding related breeding in the selection of parent pairs. The 
influence of inbreeding of different degrees really leads to a decrease in milk productivity of cows, compared 
with outbred, but high coefficients of variation of productivity traits confirm sufficient genetic variability of 
breeding groups and the ability to select the desired traits. Close inbreeding does not lead to inbreeding 
depression and a significant reduction in the main breeding traits of cattle and is more desirable compared 
to moderate and close variants. In general, inbreeding, including the close degree, can be used as a method 
of preserving the gene pool of cattle of a unique, small White-headed Ukrainian breed in the context of 
preserving the biodiversity of the animal world. 
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