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PECULIARITIES OF SELECTION AND BREEDING WORK IN
AMERICAN MINK POPULATIONS UNDER PUREBRED BREEDING
AND CROSSBREEDING

Boyko O.
Havrysh O.
Yaremych N.
Cherkasy experimental station of bioresources NAAS bioresurs.ck@ukr.net

According to the results of a retrospective analysis of the breeding of
American mink for purebred breeding and crossbreeding of the animal husbandry
of the Cherkasy Regional Consumer Union, a study of the variability and nature of
the inheritance of selection traits by animals in a number of generations was
carried out, the breeding value was determined and the optimal schemes for the
formation of mink families were substantiated. The results of the study of the
genealogical structure of the brown mink population, obtained by crossbreeding,
show the presence of 168 lineages and 640 families. For minks of the brown color
type obtained by purebred breeding, the presence of 132 lines and 530 families,
which constitute the nucleus of this population, was confirmed.

It was established that, in the conditions of this animal husbandry, the
degree of realization of the genetic potential in the populations of fur animals,
regardless of the breeding method, is quite high at 89-98%. The maximum
investigated indicator was found for such a selection feature as body size 98.6-
97.9%. The minimum level of consolidation was found by the indicator of the size
of the white spot on mink fur, regardless of the type of breeding - 0.18-0.26 points.

The use of the BLUP-method of estimating the breeding value of male
breeders makes it possible to rank breeders according to selection and genetic
characteristics, and to select animals to improve the created population. The
breeding value index makes it possible to select for further reproduction animals
with the maximum value estimate. This indicator for the studied populations was
139-149 points and had a distribution close to normal.

The study of the level of phenotypic consolidation of offspring with different
options for selecting pairs in minks obtained by crossing shows that in minks
obtained by crossing the maximum values of phenotypic consolidation of offspring
were registered with the following combination options: AxA, AxB, BxA, BxB, CxC,
DxD, in which the level of phenotypic consolidation in offspring was 76-81%.

The analysis of the results of the pairing of pairs in minks obtained during
purebred breeding also proved the truth of the statement about the maximum
percentage of phenotypic consolidation of the stock when using a homogeneous
selection of pairs using improvers: AxA, BxA, BxB, CxC, DxC, DxD - 71-78%.

Key words: mink, breeding, crossing, selection traits, inheritance,
phenotype, consolidations.
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Introduction. American mink traditionally remains the main species of fur

animals  [1-3,  14,  15].  The  variety  of  fur  color  varies  from  white  to  black,  and
different combinations of color types allow breeders to obtain 320 mink fur colors
known in the literature, which provides a significant field of activity for product
manufacturers [5, 7-10]. At the same time, it is the significant variability of
selection indicators and the relatively low coefficients of inheritance of traits that
require breeders to search for new ways of evaluation and pairs formation schemes
in order to obtain the maximum selection effect [1-3]. In breeding and breeding
work with populations of fur-bearing animals, there is a tendency to decrease the
share of animals of domestic breeding that are adapted to the conditions of keeping
and feeding, are characterized by large sizes and high reproductive capacity [7-13].

Topicality. Minks of domestic breeding are gradually losing their
popularity on the fur market, giving way to minks of Scandinavian breeding, which
makes it necessary for product manufacturers to carry out partial or complete
replacement of livestock. Therefore, a promising direction in the breeding of minks
in farms is the use of methods to improve the qualitative characteristics of the hair
coat of domestic minks by infusing the blood of short-haired animals of
Scandinavian selection, which will make it possible to conduct selection both
according to reproduction indicators and according to the quality of fur, and in the
future to create highly productive populations with competitive fur products
Therefore, work aimed at researching the peculiarities of selection and breeding
work in American mink populations using various methods of mink breeding is
relevant and requires urgent development.

The purpose of the study is to investigate the peculiarities of the selection
process in populations of American brown mink under the condition of purebred
breeding and crossbreeding.

Materials and methods. The study of breeding and genetic indicators of
brown "wild" minks and crossbred minks obtained by crossing the aboriginal type
with  brown minks  of  Scandinavian  selection  was  carried  out  in  the  conditions  of
the mink farm of the Cherkasy Regional Consumer Union, according to the
following indicators: body size (BS), fur quality (FQ), the quality of the color of
the fur (QF), the size of the white spot on the fur (WS), the fecundity of females
(FF).

The heritability of selection and genetic traits across generations of mink
was determined by methods of doubling the correlation coefficients along the
"mother-daughter" path (h2 = 2r) and calculating the indicator of the strength of the
father's influence on the variability of these indicators of daughters by one-factor
variance analysis, the latter characterize different ways of hereditary control of the
development of traits in descendants

The coefficient of phenotypic consolidation was calculated according to the
method of Y. Polupan, according to the formula:
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where  σг -  is  the  root  mean  square  deviation  of  the  evaluated  group  of
animals for a specific characteristic, σз are the same indicators of the general
population [6].

On  the  basis  of  the  average  values  of  the  investigated  indicators  and  the
selection effect, the degree of realization of the genetic potential of productivity
was calculated for each quantitative trait, according to the formula:

(2),
where, x is the average value of the trait in the population; Δ is the expected

selection effect for the trait in the next generation.
The expected selection effect was determined by the following formula:

(3),
where, Sd is the selection differential, according to the studied trait; h2 is

the trait heritability coefficient.
The basis of the improvement of the kernel optimization method is the

equation of the BLUP method for estimating the breeding value of breeders, which
has the following form:

y = m + hi + xi + sk + aijkl + eijkl, (4)
where m is the average value of the trait, hi is the fixed effect of the herd, xi

is  the  average  value  of  the  studied  trait  in  daughters,  sk  is  the  fixed  effect  of  the
breeding season, aijkl is the additive genetic effect of the animal, eijkl is the
residual effect.

Indices of breeding value of breeders, which was calculated according to the
following formula:

Іbv = ybs+ yfq+ yqf+ yws*+ yff (5)
where ybs is an estimate based on body size, yfq is an estimate based on fur

quality, yqf  is an estimate based on color quality, yws is an estimate based on the
size of a spot on the fur, yff is an estimate based on reproduction ability. Thus, the
specified formula reflects the total effect of the effects of the breeder on the
realization of performance indicators in daughters [11, 12].

The received research materials will be processed using the methods of
mathematical statistics using the software package "Statistica - 12" and Excel
(Microsoft Office 2007) [4].

Research results and their discussion.  The  results  of  the  study  of  the
genealogical structure of the brown mink population, obtained by crossbreeding,
show (Table 1) that the number of lines is 168, families - 640, respectively. It was
established that the breeding males, which are the basis of the pedigree, were
assigned to the 1st class based on the assessment of breeding traits. The average
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body  length  of  males  was  56.3  cm,  according  to  the  rest  of  the  parameters,  the
animals had the maximum score - 5. The fertility rate of females covered with
fertile bodies was on average - 7.5 goals.

Table 1. Population structure and selection and genetic potential of mink
created by introduction crossing

Females used for herd reproduction also had high score values. According
to the given data, the core of the population consisted of large-sized females - an
average of 45.8 cm, which is 0.2 cm higher than the average value for the herd,
with excellent fur characteristics, and a small white spot on the fur estimated
according to the Bonification Instructions in 4, 6 points. It was also noted that the
fecundity of breeding females was 0.87 points higher than that of the herd.

The  results  of  the  study  of  data  on  the  assessment  of  selection  traits  in
daughters indicate a higher variability of indicators in offspring. The degree of
realization of the genetic potential according to the body size indicator was 97.9%
and was 45.4 cm. The difference according to the indicators of the quality and
color of the fur was 0.2-0.3 points, respectively, according to the indicator of the
size  of  the  white  spot  -  0.39  points.  The  obtained  data  indicate  a  high  level  of
realization of the genetic potential for these traits in the offspring - 96.0-97.4%.
The fertility rate of daughters was 1.59 points lower. compared to the indicator of
breeding females, and by 0.72 goals compared to the general indicator for the herd.
Accordingly, the degree of realization of the genetic potential was 87%.

The study of the structure of the mink population obtained by purebred
breeding (Table 2) confirmed the presence of 132 lines and 530 families that
constitute the nucleus of this population. As in the previous case, the animals of the
parental generation belonged to the 1st class. The body size of breeding males is on
average  56  cm,  females  -  43.4  cm.  Although  breeding  females  have  a  slightly
lower score compared to males for the evaluation of such an indicator as the size of
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the  white  spot  on  the  fur  -  4.7  points.  The  average  value  of  this  indicator  for
animals of the main herd was 0.27 points lower. The fecundity rate of females was
6.91 goals.

Table 2. Population structure and selection and genetic potential of mink
created by purebred breeding

The results of the study of the degree of manifestation of the genetic
potential of productivity in animals make it possible to state that for animals of the
studied population, this indicator varied between 85.0-98.6% depending on the
investigated trait.

The  maximum  value  of  this  indicator  was  registered  for  such  a  breeding
trait as body size – 98.6%. The average body size indicator for daughters was 43.8
cm, which is 2.5 cm higher than the similar value of the indicator for the herd and
0.4 cm higher than the value of the indicator of purebred females. According to
indicators  of  the  quality  and  color  of  the  fur  in  the  offspring,  the  degree  of
realization of the genetic potential was at the level of 95.1-97.7%.

The indicator of the reproductive capacity of minks, although high, turned
out to be minimal among the studied selection traits - 85.0%, which can be
explained by the significant influence on the manifestation of this trait not only by
genetic, but also by a number of paratypic factors (microclimatic indicators, level
of feeding, technique of conducting the season pairings, human factors, etc.).
Despite this, the level of reproductive ability of the evaluated daughters was quite
high - 6.2 goals. Investigating this indicator in terms of selection traits, it was
established that the maximum values of phenotypic consolidation were registered
according to the body size indicator - 0.60-0.78 points.
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Table 3. Level of phenotypic consolidation of minks of the studied groups,
points

Selection
traits

Populations of mink are created by:

crossing breeding purebred breeding
P F1 F2 P F1 F2

BS 0.60 0.70 0.72 0.77 0.78 0.75
FQ 0.83 0.85 0.83 0.84 0.83 0.84
QF 0.82 0.83 0.85 0.82 0.83 0.81
WS 0.26 0.24 0.19 0.18 0.20 0.24
Average in all
respects 0.63 0.66 0.65 0.65 0.66 0.66

Also,  high  values  of  this  indicator  were  recorded  according  to  the
qualitative characteristics of fur - 0.83-0.85 points. It is worth noting that mink
populations had a higher level of consolidation for this trait compared to fox and
fox. The minimum level of consolidation was found by the indicator of the size of
the white spot on mink fur, regardless of the type of breeding - 0.18-0.26 points.
Moreover, in the population of animals that have been selected for a long time, the
coefficient increased (mink of purebred breeding) by 0.6 points. On the contrary, it
decreased from 0.26 to 0.19 points in minks obtained by crossing.

In  this  way,  the  given  data  make  it  possible  to  state  that  the  use  of
scientifically based schemes of combining pairs makes it possible to increase the
level of animal consolidation in the next generation both for one selected trait and
for a set of traits.

In order to establish the efficiency of mink breeding by lines, the breeding
value of the progenitors of lines and families was evaluated. the results of the study
and the set values of the score for this indicator are shown in Table 4.
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Table 4. Distribution of mink lines and families of the studied groups
according to the indicator of breeding value

The  given  data  show  that  for  the  mink  population  obtained  by  using  the
crossbreeding method, the distribution of animals within the established breeding
value indices is as follows: the maximum number of breeders, 75%, had a
relatively low score - 139 points and less, in general, the range of this indicator was
within 139-150 points, and the maximum value of the assessment was registered in
0.6% of breeders. A slightly narrower range of 139-149 points was registered
among female heads of families. however, in contrast to the breeders, the
distribution is close to normal according to the studied indicator. The maximum
share of animals of 17.5-28.1% had an assessment of 140-143 points, with a further
decrease in the share of animals with a higher assessment of breeding qualities of
0.78-4.38%. Such a rather wide distribution of the studied indicator in the
population can be explained by a relatively short period of selection and breeding
work, since the created population has existed for only 6 years.

For  the  population  of  minks,  which  have  been  used  in  the  economy  for  a
long time to reproduce livestock and are involved in the selection process, the
range of the indicator of the breeding value index had comparatively narrower
intervals. The progenitors of the lines were characterized, as in the previous case,
by a wide range of 139-149 points, however, unlike the minks obtained by
crossing, the distribution according to the results of the evaluation of the breeders
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was close to normal, that is, the main share of the breeders (10.61-23.48%) had an
estimate of within 139-144 points. For female heads of families, this indicator was:
14.72-35.85% - 141-143 points, in general, the range for the indicator of tribal
value was within 139-146 points.

The study of the index of the breeding value of the ancestors and the level
of phenotypic consolidation according to the set of traits in the descendants makes
it possible to analyze the results of the pairing of couples in order to determine the
optimal combination of lines and families in the process of creating a population of
descendants that will maximally satisfy the requirements of the target standard and
have the maximum value of phenotypic consolidation in the future .

The results of the study of the level of phenotypic consolidation of animals
obtained with different variants of combinations are shown in Table 5.

The  given  data  show  that  the  maximum  value  of  the  phenotypic
consolidation indicator, regardless of the species of the studied animals and the
type of their breeding, is achieved by homogeneous selection of couples.

Table 5. The level of phenotypic consolidation of fur animals obtained
with different variants of combinations of parents according to the breeding
value index.

The study of the level of phenotypic consolidation of offspring with
different options for selecting pairs in minks obtained by crossing shows that in
minks obtained by crossing the maximum values of phenotypic consolidation of
offspring were registered with the following combination options: AxA, AxB,
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BxA, BxB, CxC, DxD, in which the level of phenotypic consolidation in offspring
was 76-81%.

The analysis of the results of the pairing of pairs in minks obtained during
purebred breeding also proved the truth of the statement about the maximum
percentage of phenotypic consolidation of the stock when using a homogeneous
selection of pairs using improvers: AxA, BxA, BxB, CxC, DxC, DxD - 71-78%.

Conclusions. In the conditions of this animal husbandry, the degree of
realization of the genetic potential of minks, regardless of the breeding method, is
quite high at 89-98%. The maximum investigated indicator was found for such a
selection feature as body size 98.6-97.9%. The minimum level of consolidation
was found by the indicator of the size of the white spot on mink fur, regardless of
the type of breeding - 0.18-0.26 points.

The use of the BLUP-method of estimating the breeding value of male
breeders makes it possible to rank breeders according to selection and genetic
characteristics, and to select animals to improve the created population. The
breeding value index makes it possible to select for further reproduction animals
with the maximum value estimate. This indicator for the studied populations was
139-149 points and had a distribution close to normal. The selection of pairs for
reproduction, taking into account the calculated selection indices, makes it possible
to obtain a population of animals with a high level of phenotypic consolidation
according to a set of traits - 70-80%.

References
1. Bashchenko M. I., Honchar O. F., Havrysh O. M. Selektsiia amerykanskoi
norky na zbilshennia rozmiru tila (metodychni rekomendatsii). Cherkasy: FOP
Bedenko V. P., 2009. – 24 s.
2. Havrysh O. M. Kharakter uspadkovuvanosti plodiuchosti u norok riznykh
typiv zabarvlennia. Visnyk Cherkaskoho instytutu APV. 2009. Vyp. 9.  S. 25-28.
3. Havrysh O. M. Uspadkovuvanist rozmiru tila norkamy riznykh typiv
zabarvlennia. Naukovo-tekhnichnyi biuleten Instytutu tvarynnytstva. 2009. Vyp.
100. S. 183–188.
4. Metodolohiia ta orhanizatsiia naukovykh doslidzhen u tvarynnytstvi:
posibnyk / za red.. I.I. Ibatullina, O.M. Zhukorskoho.  K.: Ahrar. Nauka. 2017. – S.
218-225.
5. Ostashevskyi V. I. Kharakterystyka produktyvnosti ta biolohichnykh
osoblyvostei norok riznykh typiv. Avtoref. dys. na zdobuttia nauk. stupenia kand.
s.-h. nauk: spets. 06.02.01 «Rozvedennia ta selektsiia tvaryn». Lviv., 2006. – 24 s.
6. Polupan Yu. P. Konsolidatsiia selektsiinykh hrup molochnoi khudoby za
vidtvornoho skhreshchuvannia. Rozvedennia i henetyka tvaryn. 2007.  Vyp. 41.  S.
181-194.
7. Henderson C. R. Best linear unbiased estimation and prediction under a
selection model. Biometrics. 1675.  V. 31.  P. 423–447.
8. Filistowicz A., Żuk B. Application of breeding programs in furry animal
breeding in Poland. Zesz. Nauk. Prz. Hod. 1995. № 21. P. 55–68.



24
9. Lagerkvist G., Johansson K., Lundeheim N. Selection for litter size, body
weight, and pelt quality in mink (Mustela vison): experimental design and direct
response of each trait. J. of Anim. Sci. 1993. № 71. P. 3261–3272.
10. Maciejowski J., Jeżewska G. Genetic predispositions of reproduction traits
in furcovered animals. Zesz. Nauk. Prz. Hod. 1993. № 12. P. 5–12.
11. Madsen  P.,  Jensn  J.  DMU.  A  package  for  analysing  multivariate  mixed
models. 2000.  Version 6, release 4.
12. Rozempolska - Rucińska I. Genetic background of performance and
functional traits in mink. EJPAU. 2004. №7.  Р. 2.
13. Rozempolska  -  Rucińska  I.,   Jeżewska  G.,  Tarkwski  J,  Socha  S.
Characteristics of performance traits of standard minks. Zesz. Nauk. Prz. Hod.
2000. № 53. Р. 45–53.
14. Socha S., Markiewicz D., Wojewódzka A. Fecundity of minks (Mustela
vison Sch.) of various colour types. Zesz. Nauk. Prz. Hod.  2003. № 68.  Р. 79–86.
15. Henderson C. R. Estimates of сhanges in herd environment. J. Dairy Sci.
1949. № 8. Р. 706-709.

УДК 636.934.082
ОСОБЛИВОСТІ СЕЛЕКЦІЙНО-ПЛЕМІННОЇ РОБОТИ В

ПОПУЛЯЦІЯХ АМЕРИКАНСЬКОЇ НОРКИ ЗА ЧИСТОПОРОДНОГО
РОЗВЕДЕННЯ ТА СХРЕЩУВАННЯ
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Черкаська дослідна станція біоресурсів НААН bioresurs.ck@ukr.net

За результатами ретроспективного аналізу розведення американської
норки за чистопородного розведення та схрещування звірогосподарства
Черкаської облспоживспілки проведено дослідження мінливості та
характеру успадкування селекційних ознак тваринами в ряді поколінь,
визначено племінну цінність та обґрунтовано оптимальні схеми формування
родин норок. Результати вивчення генеалогічної структури популяції норок
коричневого типу забарвлення, отриманих шляхом схрещування свідчить про
наявність 168 ліній та  640 родин. Для норок коричневого типу забарвлення
отриманих шляхом чистопородного розведення засвідчив наявність 132 ліній
та 530 родин, які становлять плем’ядра даної популяції.

Встановлено, що в умовах даного звірогосподарства ступінь реалізації
генетичного потенціалу у популяцій хутрових звірів незалежно від методу
розведення є досить високим 89-98 %. Максимальним досліджуваний
показник виявився для такої селекційної ознаки як розмір тіла 98,6-97,9% .
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Мінімальним рівень консолідації виявлено за показником розміру білої плями
на хутрі у норок незалежно від типу розведення – 0,18-0,26 балів.

Використання BLUP-методу оцінки племінної цінності самців
плідників дає змогу провести ранжування плідників за селекційно-
генетичними ознаками, та провести відбір тварин задля покращення
створеної популяції. Індекс племінної цінності дає змогу відібрати для
подальшого відтворення тварин з максимальною оцінкою цінності. Даний
показник для досліджуваних популяцій становив 139-149 балів та мав
розподіл наближений до нормального.

Дослідження рівня фенотипової консолідації нащадків при різних
варіантах підбору пар у норок отриманих шляхом схрещування свідчить, що
у норок отриманих шляхом схрещування максимальні значення фенотипової
консолідації нащадків зареєстровано при наступних варіантах поєднання:
AxA, AxB, BxA, BxB, CxC, DxD, при яких рівень фенотипової консолідації у
нащадків склав 76-81 %.

Аналіз результатів поєднання пар у норок отриманих при
чистопородному розведенні також засвідчив вірність твердження про
максимальний відсоток фенотипового консолідування поголів’я при
використанні гомогенного підбору пар використанні покращувачів:  AxA,
BxA, BxB, CxC, DxC, DxD – 71-78 %.

Ключові слова: норка, розведення, схрещування, селекційні ознаки,
успадкування, фенотип, консолідації.
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- експертний висновок про те, що в матеріалах не містяться дані, які
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1. Назва кожного документу повинна починатися з Прізвища Ім'я
По- батькові автора (Приклад: Прізвище І.П. Відомості про авторів.;
Прізвище І.П. Стаття.; Прізвище І.П. Малюнок1.; Прізвище І.П. Графік1.;
Прізвище І.П. Рецензія.; Прізвище І.П. Клопотання.; Прізвище І.П.
Експертний висновок.).
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 the below-mentioned requirements regarding the order of submission and
preparation of a scientific article.



101

REQUIREMENTS FOR DESIGN OF A SCIENTIFIC ARTICLE

1. Scientific articles with a volume of at least 7 pages of text, paper format -
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Relevance, where the importance of research is highlighted
The purpose of the research, which indicates the purpose and tasks of the

scientific research.
Research materials and methods, which highlight the main methods and

techniques used in the scientific article.
Research results and their discussion, which highlights the main research

results obtained, presented in a scientific article;
Conclusions and prospects, where specific conclusions based on research

results and prospects for further development are presented.
References (at least 8 sources) in the order of mention or in alphabetical order

(automatic numbering of the list, font size - 12, line spacing - 1, width alignment).
It is drawn up according to the interstate standard DSTU 8302:2015. References
are placed in square brackets.

(at least 15 sources)
30% of sources for the last 3-5 years.
References transliterated (automatic list numbering, pin
font size - 12, line spacing - 1, width alignment).
- Translation of the TITLE OF THE ARTICLE, Surname, initials of the author

and Annotations with Key words in two languages (width alignment, font size 12,
italics).

3. In scientific articles, automatic word transfers and the use of macros are not
allowed. Mark paragraphs only with the "Enter" key using the indentation function,
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it is strictly forbidden to use spaces or tabulation ("Tab" key) for paragraphing
in the article. It is not allowed to use condensed or sparse font:

- Tabular and graphic material can only be in book format, and its quantity is
appropriate.

- The table must have a serial number, indicated on the left before the name of
the table. The name of the table is given above the table (font size - 12, bold, line
spacing - 1.5, width alignment). The text of the table is presented in Times New
Roman typeface (font size - 10, line spacing - 1).

- The drawing must have a serial number and be a complete graphic object
(grouped); the number and name are indicated outside the object (font size - 12,
bold, line spacing - 1, width placement).

- Formulas (with standard numbering) are performed in the Microsoft Equation
editor.




