
”

7
 2021



УДК 636.619.92.93
Е 94

Науковий журнал «Ефективне кролівництво
і звірівництво». Вип. № 7. За редакцією
Чорнобаївського КПП. – Чорнобай. – 2023. – 102 с.

ISBN 978-966-2499-48-3

© Черкаська дослідна станція
біоресурсів НААН, 2021
© Чорнобай КПП, 2023



3
. 636. 619. 92. 93

Н й журнал “ ”, :
. 2021. .  7 - 102 .

,  ,
.  

,  ,  ,  
.

 -  .  .  -  ,  ,
, ( ).

 – ., - , 
, , , ( ).

 –  ., ,  
, , ( ).

:
., ,  ,  

, ( ).
., , , 

 ( ).
. ,  ,  ,  

,  
, ( ).

. ., , , , 
, ( ).

.,  ,  ,
,  ,

).
.,  ,  

.  .  ,  
, ( ).

., ,  ,  ,  
, , ( ).

. ., . 
, ( ).

.  ., ,  ,  

. . , ( ).
.  ., ,  .- .  

,  

, ( ).
., ,  ,  

.  .  .  .  ,  
, ( ).

., ,  ,  
.  ,  

. , ( ).

: 18036 . , . , 76 ./  (0472) 31-40-52
e-mail: bioresurs.ck@ukr.net

: http://bioresurs.ck.ua/journal/index.php/kiz/



4
UDC 636. 619. 92. 93

   Scientific journal "Effective Rabbit Breeding and Animal Husbandry", Cherkasy: Cherkasy
Research Station of Bioresources of the National Academy of Sciences. 2021. No. 7 - 102 p.
The results of scientific research on current issues of keeping, breeding, prevention and treatment of rabbits
and  fur  animals  are  highlighted.  The  materials  are  intended  for  researchers,  teachers,  graduate  students,
students of agricultural universities and specialists in agricultural production.

EDITORIAL COUNCIL

Chief editor - M. Bashchenko, Cherkasy experimental station of bioresources NAAS, (Ukraine).
Deputy chief editor - O. Honchar, Cherkasy experimental station of bioresources NAAS, (Ukraine).
The responsible secretary - I. Luchyn, Cherkasy experimental station of bioresources NAAS, (Ukraine).
Members of the editorial board:
O. Boyko - Cherkasy experimental station of bioresources NAAS, (Ukraine).
S. Lapinsky - University of Agriculture in Krakow, Faculty of Animal Sciences, (Poland).
P.  Lyutskanov  -  Scientific  and  Practical  Institute  of  Biotechnology  in  Zootechnics  and  Veterinary
Medicine of the Republic of Moldova, (Republic of Moldova)
Ya. Lesyk - Drohobytsk State Pedagogical University Ivan Franko, (Ukraine).
R. Umanets - National University of Bioresources and Nature Management of Ukraine, (Ukraine).
D. Umanets  - National University of Bioresources and Nature Management of Ukraine, (Ukraine).
R. Sachuk - Rivne State Humanitarian University, (Ukraine).
V. Hlebenyuk - Dnipro State Agrarian and Economic University, (Ukraine).
Ya.  Stravskyi  -  Ternopil  National  Medical  University  named  after  I.  Ya.  Horbachevsky,  Ministry  of
Health of Ukraine, (Ukraine).
A. Kokarev - Dnipro State Agrarian and Economic University, (Ukraine).
V. Hryshchenko - National University of Bioresources and Nature Management of Ukraine, (Ukraine).
O.  Katsaraba  -  Lviv  National  University  of  Veterinary  Medicine  and  Biotechnology  named  after  S.Z.
Gzytskoho, (Ukraine).

Address of the editorial board: 18036, Cherkasy, st. Pasterivska, 76, phone/fax (0472) 31-40-52
e-mail: bioresurs.ck@ukr.net
Published on the website: http://bioresurs.ck.ua/journal/index.php/kiz/



5

Bashchenko M., Boiko O., Havrysh O., Sotnichenko Yu., Usenko V.
Features of the formation of meat productivity of rabbits under different types of feeding........................... 6

Boyko O., Havrysh O., Yaremych N.
Peculiarities  of  selection  and  breeding  work  in  american  mink  populations  under  purebred  breeding  and
crossbreeding.............................................................................................................................................................................................................. 15

Shevchenko E., Honchar .
Assessment of the influence genotype factors on the meat productivity of the rabbits of poltavaska silver
breed................................................................................................................................................................................................................................. 26

. ., .
. …………… 36

.

 ……………………………………………………………………………………………………….  46

., .

…………………………………………………………………………………………………………... 60

., .
71

., ., . .
,  

 ………………………………………………………………………………………………………. 81

- . ., . .
..........................................................  90

_____________________________________________________________________________________________
CONTENT

ANIMAL BREEDING

Bashchenko M., Boyko O., Havrysh O., Sotnichenko Yu, Usenko V.
Features of the formation of meat productivity of rabbits under different types of feeding.................................... 6

Boyko O., Havrysh O., Yaremych N.
Peculiarities  of  selection  and  breeding  work  in  american  mink  populations  under  purebred  breeding  and
crossbreeding............................................................................................................................................................................................................. 15

Shevchenko E., Honchar .
Assessment of the influence genotype factors on the meat productivity of the rabbits of poltavaska sriblo breed 26

Havrysh O., Osokina T.
influence of macroclimate on reproductive ability american minks of different genotypes................................................................ 36

Luchyn I.
Technology of efficient use of non-traditional feeds in the feeding of rabbits under intensive production  .. 46

Honchar O., Myhno V.
Algorithm  for  application  of  complete  ratio  combined  feed  under  conditions  of  intensive  rabbit
production……………………………………………………………………………………………………………. 60

Nebylitsa M., Osokina T.
Comparative assessment of sanitary and hygienic standards of rabbit keeping under different paratypical factors …… 71

Yakubets T., Bochkov V., Vasylenko V.
Productivity  of  rabbit  queens  of  different  distribution  classes  by  live  weight  and  growth  of  rabbits
obtained from them.............................................................................................................................................................. 81

VETERINARY
Dychok-Niedzelska A., Lesyk Ya.
Effect of sulfur compounds on lipid content in blood and liver tissues of rabbits...........................................................  90



6

UDC 636.92.033.084                                     https://doi.org/10.37617/2708-0617.2021.7.6-14

FEATURES OF THE FORMATION OF MEAT PRODUCTIVITY OF
RABBITS UNDER DIFFERENT TYPES OF FEEDING

Bashchenko M.
Boyko O.
Havrysh O.
Sotnichenko Yu.
Usenko V.

herkasy experimental station of bioresources NAAS bioresurs.ck@ukr.net
It  has  been  proven  that  the  type  of  feeding  of  rabbits  has  no  probable

influence  on  indicators  of  the  physiological  state  of  rabbits.  Differences  in
indicators  in  groups  of  different  types  of  feeding  were  within  the  physiological
norm.  Under  the  dry  type  of  feeding  with  the  use  of  full-rational  mixed  feeds
standardized for the technological groups of rabbits, the growth of the organism as
a  whole  increased  gradually,  as  in  the  case  of  rabbits  with  a  combined  type  of
feeding.  A  probable  difference  in  the  live  weight  of  young  animals  raised  on
different types of feeding was not found.

It  was  established  that  unlimited  feeding,  regardless  of  the  conditions  of
keeping rabbits, provides average daily gains between technological periods of up
to 35.9 g. High growth energy is confirmed in the period from birth to 30 days. The
maximum  average  daily  increase  in  the  live  weight  of  the  experimental  rabbits
according to different types of feeding was noted in the growing period from 60 to
90 days, which is explained by the high energy of the animals’ growth.

The rate  of  slaughter  yield  in  the  studied groups did  not  differ  much,  and
was  56.7%  in  the  group  with  dry  type  of  feeding,  and  56.4%  in  the  combined
group. It was established that the types of feeding had little influence on the mass
of  internal  organs  of  rabbits.  Probably  higher  indicators  were  noted  in  rabbits
with the combined type of feeding by weight of kidneys by 7.2% (P>0.95) - 17.9 g,
liver by 3.8% (P>0.99) - 71.8 g and the weight of the stomach without contents by
4.5% (P>0.95) – 39.4 g. When examining the length of the intestine in the group of
rabbits that had a combined type of feeding, the thin section was probably longer
by 6.2% (P>0, 95), the large intestine was also longer, but the difference was not
likely  to  be  significant.  Unlimited  feeding  provides  average  daily  gains  between
technological periods up to 35.9 g. The maximum average daily gain in live weight
of  experimental  rabbits  according  to  different  types  of  feeding  was  noted  in  the
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growing period from 60 to 90 days, which is explained by the high energy of
animal growth.

Key words: rabbits, type of feeding, growth intensity, meat productivity,
carcass weight, slaughter yield.

Introduction. Breeding refers to the branch of animal husbandry that has
great potential for increasing the production of relatively cheap and high-quality
meat products in a short period of time [8]. It is known that the level of fattening
and meat productivity is determined by genetic and environmental factors.
Therefore, their accounting and optimization is an important task of research in
rabbit breeding [1].

Rabbit meat is a highly nutritious dietary product that contains complete
proteins (21-22%), which are 90% digestible by humans. Young rabbit meat
contains a minimum cholesterol content of 25 mg per 100 g of product, a fatty
substance that causes a serious disease - atherosclerosis, but contains organic
compounds vital for humans - lecithin’s [2, 14].

Topicality. Feed is the main item of expenditure in rabbit breeding. In the
case of shed keeping, feed accounts for 30-40% of the cost of production, and in
the case of intensive industrial breeding, it increases to 75% due to the reduction of
maintenance costs, amortization of cages, etc. Therefore, the organization of
rational feeding of rabbits according to industrial methods of management of the
industry is becoming more and more widespread [15].

On separate farms and in individual farms, two main methods of feeding
rabbits are used - combined and dry. In the case of using a combined method, wet
mixes are prepared from concentrates, protein-vitamin supplements and root
vegetables  [3].  Potatoes  are  used  boiled.  Wet  mixture  is  fed  once  a  day,  hay  or
grass - twice [7]. For the dry method, granulated, full-ration compound feed is
mainly used, which makes it possible to balance the rations according to the
necessary nutritional elements of animals of different ages, economic purpose and
physiological state [4].

Different types of feeding have different effects on the growth and
development of rabbits and the formation of their meat productivity, depending on
both the breeding technology and the productive direction of the animals in the
growth process from birth to sexual maturity [6, 10]. The main condition for
obtaining low-cost products is complete, balanced feeding, which involves
providing rabbits with a physiologically reasonable amount of exchangeable
energy, digestible protein, a complex of macro- and microelements, amino acids,
vitamins, and fiber [9]. Complete feeding should be organized only after taking
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into account the detailed needs of all age and production groups, knowing the
chemical composition and nutritional value of feed [5, 11].

The above-mentioned questions require biological, technological and
economic substantiation of the processes of forming rabbit meat products.

The  aim  of  the  study.  Study  the  influence  of  the  types  of  diet  in  feeding
rabbits on their further meat productivity.

Research materials and methods. The research was conducted on Poltavske
sriblo rabbits on the basis of the experimental rabbit farm of the Cherkasy
Research Station of Bioresources of the National Academy of Sciences and the
Rokitchenkov State Enterprise.

Zootechnical research methods will be applied during the work. The meat
productivity and reproductive capacity of rabbits will be determined according to
the data of zootechnical records according to the "Instructions for boning rabbits"
[12]. Animals were fed dry and combined types. The purpose of the first stage is to
study the influence of feeding types on physiological processes in the rabbit's body.
In particular, the following indicators were determined: temperature, respiration,
pulse, content of formed blood elements (erythrocytes, leukocytes and platelets),
hemoglobin content. Blood samples for hematological studies will be obtained
from the marginal ear vein.

Rabbits were slaughtered at the age of 120 days. After slaughtering animals,
the following were determined: carcass weight, slaughter yield, weight of internal
organs (heart, lungs, kidneys, liver, stomach), length of the small and large
intestine [13].

The meat productivity and reproductive capacity of rabbits was determined
according to zootechnical records according to the "Instructions for boning
rabbits".

Research results and their discussion. Studying the physiological indicators
of rabbits under different feeding conditions makes it possible to assess the body's
reaction to environmental factors (Table 1). During the study of the morphological
composition of the blood, it was established that the content of erythrocytes in the
blood of rabbits on a dry type of feeding was 4.7*1012/l, which is 2% less than that
of rabbits on a combined type of feeding - 4.8*1012/l. A 4% higher level of
hemoglobin was found in the group of rabbits with the combined type of feeding -
115.3 g/l, in the group of rabbits with the dry type - 110.4 g/l, but the difference is
not probable.

Regarding the number of leukocytes in the blood, rabbits in the group with
dry type of feeding prevailed by 14%, the indicator is 7.2 109/l, with the combined
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one - 6.3 109/l, however, the difference was not statistically significant. The
number of platelets in the experimental groups did not differ, and in rabbits with a
dry type of feeding - 168.2, combined - 163.6 1012/l

Table 1. Physiological indicators of rabbits of the Poltavske sriblo
breed at the age of 120 days under different types of feeding

Indicators type of
feeding

N M±m lim Cv,
%

Erythrocytes
1012/l

dry 10 4.7±0.17 4.17-5.27 9.59
combined 10 4.8±0.21 4.01-5.15 11.02

Hemoglobin g/l dry 10 110.4±2.15 102.9-114.9 4.7
combined 10 115.3±3.72 102.6-122.4 6.85

Leukocytes 109/l dry 10 7.2±0.65 5.8-9.0 19.7
combined 10 6.3±0.49 5.2-7.9 19.04

Platelets dry 10 168.2±11.08 139.0-194.6 14.46
combined 10 163.6±5.80 143.6-177.0 8.66

Temperature, 0C dry 10 38.4±0.16 38.0-38.7 0.86
combined 10 38.6±0.05 38.4-38.7 0.33

Pulse, beats/min dry 10 166.7±0.94 163.6-169.6 1.47
combined 10 166.9±1.64 163.5-170.7 2.03

Breathing,
times/min

dry 10 57.6±0.50 56.2-58.9 1.99
combined 10 56.2±0.75 54.0-58.7 3.46

Since the studied indicators of the physiological state of rabbits with
different types of feeding were within the physiological norm, and the differences
in the groups of hematological indicators of erythrocytes, leukocytes, platelets and
hemoglobin level were unlikely, it can be concluded that there is no influence of
the types of feeding on the physiological state of rabbits.

When examining the physiological parameters of the rabbits, it was
established that the temperature, pulse and breathing were within normal limits.
There were no differences between experimental groups of rabbits with different
types of feeding, which indicate the absence of influence of types of feeding on the
physiological state of rabbits.

It is known that the level of feeding is the main environmental factors that
determines the rate of growth and development of the animal's organism (Table 2).
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Table 2. Growth dynamics of young rabbits of the studied groups

Age of
animals,

days

Type of
feeding

N M±m lim Cv, %

1
dry 50 62.6±0.43 56-70 4.89

combined 50 62.7±0.40 53-72 5.42

30
dry 50 554.7±1.24 537-574 1.58

combined 50 561.7±1.75 521-590 2.20

60
dry 50 1209.6±3.74 1200-1305 1.49

combined 50 1286.5±3.74 1219-1333 2.06

90
dry 50 2003.5±4.08 1919-2060 1.61

combined 50 2001.4±4.55 1922-2055 1.44

120
dry 50 2801.3±3.69 2740-2885 1.96

combined 50 2788.4±7.72 2600-2880 123

Under the dry type of feeding with the use of full-rational mixed feeds
unified for technological groups of rabbits, the growth of the organism as a whole
increased gradually, as in the case of rabbits with a combined type of feeding. In
rabbits of the Poltavske sriblo breed, a noticeable difference in the live weight of
young animals raised on different types of feeding was not found. Slight
fluctuations in the live weight of rabbits from the age of 60 days were noted: the
weight under the dry type of feeding was 1.8% higher and amounted to -1286.5 g,
under the combined type of feeding - 12096.6 g. However, on the 90 th day of life,
the advantage in terms of live weight was given to rabbits under the combined type
of feeding by 1.9% - 2003.5 g, for the dry type the indicator was - 2001.4 g. On the
120th day of the study, the advantage in live weight was also enjoyed by rabbits
grown under of the combined type of feeding by 1.6% - 2801.3 g. In the group of
rabbits grown on a dry type of feeding, the live weight was 2788.4 g.

Average daily gains were not the same in different age periods in rabbits
with different types of feeding (Table 3). It was established that unlimited feeding,
regardless of the conditions of keeping rabbits, provides average daily gains
between technological periods of up to 35.9 g. High growth energy is confirmed in
the period from birth to 30 days. The average daily weight gain of rabbits from
birth to 30 days with dry type of feeding is 16.63 g, with combined – 16.40 g.
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Table 3. Intensity of growth of young rabbits of the studied groups

Type of feeding
Growth periods, days

1-30 30-60 60-90 90-120
Increase in live weight, g

combined 492.01 654.93 791.82 787.33
dry 499.03 724.78 717.05 797.78

Average daily live weight gains, g
combined 16.40 21.83 26.39 26.24

dry 16.63 24.16 23.90 26.59

Live weight gains in the period from weaning to 60 days of age show that
rabbits on dry type of feeding exceeded their peers in terms of average daily gains
by 3.2% (actual value of the indicator was 21.8 g and 24.1 g, respectively). The
maximum average daily increase in the live weight of the experimental rabbits
according to different types of feeding was noted in the growing period from 60 to
90 days, which is explained by the high energy of the animals' growth. For young
animals, which were fed with a dry type of ration, the studied indicator was 23.9 g,
with a combined type - 26.4 g, which is 7.4% higher. In the period from 90 to 120
days, thanks to the precociousness of rabbits, all internal organs and tissues,
including the digestive system, are already formed, the rabbits are able to consume
high-calorie compound feed as much as possible and provide rapid energy for
growth. Thus, during this period, no differences were found in the groups for
different types of feeding. The average daily weight gain of rabbits with dry type
of feeding was 26.6, with combined – 26.2 g.

In terms of live weight, carcass weight and slaughter yield, no significant
differences were observed between the studied groups (Table 4). The live weight
of rabbits at the age of 120 days under the dry type of feeding was 3373.3,
according to the combined it was 1.6% higher and was 3429.5 g. The carcass
weight of the rabbits under the combined type of feeding was 1933.5 g, dry -
1914.0 g. The rate of slaughter yield in the studied groups did not differ much, and
was 56.7% in the group with dry type of feeding, and 56.4% in the combined
group. It was established that the types of feeding had little influence on the mass
of  internal  organs  of  rabbits.  The  weight  of  the  heart  in  rabbits  with  dry  type  of
feeding is 11.6, combined 11.8 g; lungs: respectively, for dry – 12.8, combined –
13.25 g. Probably higher indicators were noted in rabbits with the combined type
of feeding by the weight of kidneys by 7.2% (P>0.95) – 17.9 g, liver by 3.8%
(P>0.99) – 71.8 g and the weight of the stomach without contents by 4.5%
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(P>0.95) – 39.4 g. When examining the length of the intestine in a group of rabbits
that had combined type of feeding, the thin section is probably longer by 6.2%
(P>0.95), the indicator is 386.3 cm; in rabbits on a dry type of feeding - 362.3 cm.
The large intestine in rabbits with a combined type of feeding was also longer, but
the difference was not statistically significant.
Table 4. Meat productivity of rabbits of the studied groups at the age of 120
days

Indicator Type of feeding
dry combined

±m C.V., % ±m C.V., %
Live weight, g 3373.3±54.34 376 3429.5±43.23 3.13
Mass of the carcass, g 1914.0±33.73 353 1933.5±15.98 1.65
Slaughter yield, % 56.7±0.2 0.69 56.4±0.5 1.7
Mass of internal organs,
g: heart

11.6±0.32 5.59 11.8±0.33 5.66

the lungs 12.8±0.3 4.82 13.25±0.46 7.03
kidneys 16.7±0.37 5.69 17.9±0.34

* 5.02

liver 69.1±0.61 1.99 71.85±0.27
** 0.94

stomach 37.6±0.58 3.14 39.4±0.62
* 3.17

Intestine length, cm:
thin section

362.3±8.03 5.28 386.3±5.06
* 2.87

thick section 43.3±1.12 5.12 44.3±0.97 4.41

Conclusions and perspectives. The type of feeding, under the condition of
full balancing according to physiological needs, had no probable influence on
indicators of the physiological state and growth intensity of rabbits. Unlimited
feeding ensures average daily gains between technological periods up to 35.9 g.
High  growth  energy  is  confirmed  in  the  period  from  birth  to  30  days.  The
maximum average daily increase in the live weight of the experimental rabbits
according to different types of feeding was noted in the growing period from 60 to
90 days, which is explained by the high energy of the animals' growth.

The rate of slaughter yield in the studied groups did not differ much, and
was 56.7% in the group with dry type of feeding, and 56.4% in the combined
group. Types of feeding had little effect on the weight of internal organs of rabbits.
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Probably higher indicators were noted in rabbits with the combined type of feeding
in the weight of kidneys, liver and weight of stomach without contents.
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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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1      (1),

where   -  is  the  root  mean  square  deviation  of  the  evaluated  group  of
animals for a specific characteristic,  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;  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:

bv = 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%.
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The work has carried out of assessment breeding values of rabbits Poltava
silver  breed  according  to  a  number  of  indicators:  inheritance  coefficient,
phenotypic  consolidation.  The  influence  of  genotypic  factors  on  the  meat
productivity of males, as well as the influence of the mother on the realization of
the productivity of rabbit daughters, was also investigated. It was established that
the highest value of the coefficient h2 had the rabbits of the male Long (0.45). The
coefficient  of  phenotypic  consolidation  by  live  weight  of  animals  was  0.23.  The
different influence was determined of fathers and mothers on the realization of the
potential  productivity  of  daughters  in  the  conditions  of  the  experimental  rabbit
farm,  according to  the  results  of  the  conducted dispersion analysis.  The greatest
influence  (father  -0.2,  mother  -  0.25)  was  on  the  manifestation  of  average  daily
growth  at  the  age  of  45-90  days.  At  the  same  time,  the  absence  of  a  probable
correlation  was  established  in  females  of  different  generations  according  to  the
indicators of the weight, paired carcass and feed consumption per unit of growth
(45-90 days) with "father-daughter" heredity. It was established that the rabbits of
Poltava  Silver  breed  had  the  most  reliable  influence  on  the  variability  of  live
weight of rabbits at 30 days of weaning (54%).According to the research results, a
low  probable  relationship  between  mothers  and  daughters  was  found,  based  on
indicators  of  average  daily  gains  in  age  (45-90 days)  (r  = 0.2±0.04)  and paired
carcass  weight  (r  =  0.2±0  .03,  P>0.95).  The  correlation  coefficient  for  such
characteristics as the weight of a pair of carcasses and feed consumption per unit
turned  out  to  be  improbable  by  growth  (45-90  days).  Based  on  the  selection  of
parental pairs of rabbits has created an array of highly productive animals which
ensures the realization of their genetic potential in the direction of increasing live
weight, meat productivity and increasing profit and profitability of production.

Keywords: rabbits, genotype, phenotype, meat productivity, breed, heredity,
variability.

A significant role in providing humanity with food, fur products and down
raw materials is assigned to rabbit breeding. One of the main factors contributing
to  the  acceleration  of  the  development  of  rabbit  breeding  is  the  increase  in  the
number of animals [1, 2, 14, 15]. It  is necessary to establish a set of measures to
improve  maintenance,  as  well  as  the  implementation  of  constant  control  in  the
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veterinary supply of the industry and conducting selection and breeding work with
a herd of rabbits [3, 4, 16, 17].

At the same time, an important link in breeding programs for increasing the
productivity of rabbits is using of a system for assessing the breeding value of
animals. The genetic improvement of the next generation and the population as a
whole depends on its objectivity and accuracy. The main direction in this aspect is
using of genetic control of the origin of animals, assessment of the genetic structure
of the population by DNA markers, index assessment, the purpose of which is to
increase the efficiency of breeding methods[5-8, 21-25].

Relevance. In this way, it is important for the advancement of selection and
breeding work in rabbits, to develop accurate methods for assessing breeding
values (index and BLUP-assessment) for the verification of genotype and
phenotype factors, which allow the true potential of a creature to predict the
productive capacity of its offspring.

The goal of this work was – was a study of the influence of genotype on
the formation of meat productivity of rabbits of the Poltava silver breed in the
father-daughter and mother-daughter sections.

Materials and methods of research.To conduct of research, was formed
heads of Poltava Silver breed rabbits according to the principle of pairs of
analogues (total number – 340 heads). The initial parental stock of rabbits has been
consisted of males with a breeding age of 2 years, as well as females of various
ages (after the first to fifth breeding).

The work was carried out on the basis of the experimental farm ofCherkassy
Experimental Station of Bioresources of NAAS.

Experimental rabbits of the Poltava Silver breed were kept in battery
cageswith an area of one compartment of 0.54 m2. At the same time, the mother
herd and the weaned young were kept separately. The cages were equipped with
suspended hopper feeders for granulated compound feed.Animals were watered
through auto-drinkers.

Young animals were separated by sex and kept in cages with 3-4 heads in a
cage after weaning at 45 days, Males at the age of 3 months after selection based
on live weight were placed in individual cages until reaching the age of breeding
use - 150-160 days.

Feeding of rabbits in the farm was carried out taking into account for
nutrients according to the live weight, age, sex and productivity of the animals. For
feeding rabbits in the farm, granulated compound feed was used all year round,
which contained: concentrated fodder, grass flour, feed additives of animal origin,
mineral substances and premixes.

Optimal microclimate parameters (constant temperature, relative humidity,
air movement speed) were maintained in the room of the crawler farm. Lighting
was artificial with duration of 16 hours.
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The meat productivity and reproductive capacity of rabbits has determined

according to zootechnical records in accordance with the "Instructions for
bonituvannya of rabbits" [9,10].

The degree of phenotypic consolidation was determined according to the
method of Y.V. Polupan [18]:

The correlated response for one feature when selecting another feature was
determined by Rokytsky algorithm [11, 19]:

We has used MS Excel software of the Microsoft Office 2010 package,
STATISTICA 10.0 for scientific calculations [12, 19, 20].

Results of research. Inheritance coefficients were determined for the
offspring of Poltava silver breed rabbitsfrom breeder males, selected according to
the indicators of the selection and genetic index (Snizhok, Long and Mini) by live
weight (table1), which slightly varied among themselves [13]. The highest value of
the coefficienth2 had rabbits from male Long, which was 0.45. At the same time,
the live weight of theoffspring was on average 2401 g (lim – 2250-2490 , Cv=26
%).

The average values of the heritabilitycoefficients by meat rabbits
productivity could be explained by the genotypic diversity of animals, which is due
to the effect of natural selection, which eliminated individuals approaching the
standard.

Analysis of the coefficient of phenotypic consolidation throughout the
sample indicates the homogeneity of the breeding material, that points to a low
level of breed variability. Thus, the coefficient of phenotypic consolidation by live
weight of animals was  = 0,23, which indicates the effective breeding of rabbits
"in-breed".

It should be noted that the analysis of heritability coefficients makes it
possible to distinguish different degrees of additive and non-additive variability in
different genotypes of rabbits. The conducted studies, using variance analysis,
allowed us to assume that the share of non-additive variability in the offspring of
rabbits from male Long was 8% on average, and the share of additive variability
was 35%.

Table 1. Coefficients of heritability of live weight of rabbits from breeding
males

Males-
breeders

n
Liveweightof
the offsprings

M±m, g
Cv,% h2 lim

Long 93 2441±7.4 26 0.45 2250-2490
Shizok 85 2411±5.7 36 0.37 2230-2550
Mini 91 2433±6.6 32 0.4 2320-2530
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In the farm of Cherkassy experimental station of bioresources of NAAS has

established peculiarities of the formation of meat productivity of Poltava silver
rabbits depending on genotypic and phenotype factors.

The results of the one-factor variance analysis hasshown the likely influence
of the breed on the increase in live weight of rabbits ( 2=0.542–0.642, P 0.95). In
the structure of genotypic determination of the diversity of rabbits, a higher
genotypic variability of parents has observed (the share of influence 2=0.537–
0.582, P 0.95) in comparison with phenotype ( 2=0.418 – 0.463 P 0.99). It was
established that the breed has the most reliable influence on the variability of live
weight of rabbits at 30 days of weaning(54%).

Regarding to influence of genotypic factors on the meat productivity
ofPoltava Silver breed rabbits has shown that the female genotype probably had
higher indicators in comparison with the male genotype (table 2).

Table 2. The influence of genotypic factors on the meat productivity of rabbits
of the Poltava Silver breed

Impact factor The first birth (50 heads) The second birth (65 heads)
2 F 2 F

Genotype of female 0.152** 4.33 0.134* 3.37
Genotype of male 0.05** 4.86 0.073* 2.94
Remark: ** >0.99, * >0.95.

Such data indicates that under the conditions of industrial exploitation of
animals in which Poltava Silver rabbits has used, their genetic potential in terms of
meat productivity depends to a greater extent on the action of phenotype factors,
and this creates prerequisites for the increased influence of natural selection, which
prevents purposeful breeding to create highly productive animals. At the same
time, in rabbits with high indicators of meat productivity, the realization of genetic
potential took place to a greater extent. But this is possible only under optimal
conditions for growing, feeding, caring for and keeping animals.

Thus, based on the results of the planned selection of parent pairs of rabbits
according to the selection and genetic index, an array of highly productive animals
was created, which ensures the realization of their genetic potential in the direction
of increasing live weight, meat productivity and increasing profit and profitability
of production.

It is known that offspring inherit the genetic productivity potential of
parents, the level of which depends on phenotype factors. Therefore, in order to
establish the level of influence of the genetic component on the performance
indicators of the offspring of animals obtained from different genealogical lines of
rabbits of the Poltava Silver breed.

The results of the variance analysis showed the different influence of fathers
and mothers on the realization of the potential productivity of daughters in the
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conditions of the experimental farm (table 3 and 4). It was established that the
probable influence of parents of both sexes was noted by indicators of average
daily growth for the period of 45-90 days of cultivation.

Table 3. The influence of the father on the realization of the productivity of
daughters

Indexes 2 p
The weight of the steamed carcass 0.04 <0.05
Feed costs per unit growth (45-90 days) 0.1 <0.05
Average of daily increments (45-90 days) 0.2 >0.05

The established share of influence on the realization of the productivity
indicators of daughters (average daily gains) was 19-22% ( >0.05).

A similar situation was observed in terms of the probability of the level of
influence of mothers on the productivity of daughters by selection traits.

The influence was also probable according to the indicators of average daily
growth during the growing period of 45-90 days (F = 1.55, >0.05).

Table 4. The influence of the mother on the realization of the productivity of
daughters

Indexes 2 p
The weight of the steamed carcass 0.07 <0.05
Feed costs per unit growth (45-90 days) 0.12 <0.05
Average of daily increments (45-90 days) 0.25 >0.05

We hasestablished a low probable relationship between selection and
genetic traits in mothers and daughters (by correlation analysis), according to
indicators of average daily growth in age (45-90 days) (r = 0.2±0.04, P>0.95) and
weight of the steamed carcass (r = 0.2±0.03, P>0.95). Alsowe has found a low and
improbable for such characteristics as the weight of a pair of carcasses and feed
consumption per unit growth (45-90 days).

The determined heritability coefficients were distributed as follows. For the
sign of average daily growth (45-90 days) valuesofh2was the highest and was 0.31-
0.42, for the sign of feed consumption per unit of growth (45-90 days), the
heritability coefficient was the lowest (table 5). This testifies to the significant
influence of phenotype factors on the realization of potential productivity by of
spring.
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Table 5. Inheritance of breeding and genetic traits of rabbits of the Poltava
silver breed according to the "mother-daughter" type

Correlating signs h2 p
The weight of the steamed carcass 0.15 >0.05
Feed costs per unit growth (45-90 days) 0.02 <0.05
Average of daily increments (45-90 days) 0.35 >0.05

The results of determining the relationship of selection and genetic traits
and their heritability according to the "father-daughter" type are shown in the
table 6.

Table 6. Inheritance of breeding and genetic traits of rabbits of the Poltava
Silver breed according to the "father-daughter" type

Correlating signs h2 p
The weight of the steamed carcass 0,11 <0,05
Feed costs per unit growth (45-90 days) 0,04 <0,05
Average of daily increments (45-90 days) 0,27 >0,05

The research of the inheritance of traits by the "father-daughter" method
allows us to state that there is no probable correlation in females of different
generations according to the indicators of the weight of the paired carcass and feed
consumption per unit of growth (45-90 days).

Thus, the established peculiarities of the relationship of breeding traits,
which are necessary elements for the formation of the BLUP model for assessing
the breeding value of male rabbits of the Poltava silver breed.
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INFLUENCE OF MACROCLIMATE ON REPRODUCTIVE ABILITY
AMERICAN MINKS OF DIFFERENT GENOTYPES

Havrysh O.M., Candidate of Agricultural Sciences
Osokina T.G. Researcher
 Cherkasy experimental station of bioresources NAAS, bioresurs.ck@ukr.net

The article highlights the results of the study of the influence of microclimatic
factors (environmental temperature, atmospheric pressure, relative humidity and solar
activity) on the manifestation of the genetic potential of reproduction and the growth
process of the young of the studied populations in the "genotype-environment" system.

The study of the level of influence of microclimatic parameters on the formation
of the productivity of fur animals was carried out by using dispersion analysis with
establishing the share of influence of each of the factors.

The influence of paratypic factors on the realization of productivity indicators
of minks of different color types in the conditions of modern animal husbandries was
determined. The influence of macroclimate indicators on the course of the mink mating
season amounted to 4-87%, it was the maximum according to the indicator of the
strength of the influence of temperature on the date of manifestation of sexual desire for
all studied genotypes. For the indicator of the share of influence of macroclimatic
parameters on the duration of pregnancy of females, high values were also
characteristic - 7-24%, while the maximum influence on this process in scanbrown and
pearl females was low relative air humidity - 22-26%, for scanblack females -
atmospheric pressure ( 39%). A detailed analysis of the calculated indicator of the
influence of climatic parameters on the realization of the reproductive capacity of
scanbrown mink shows that the ambient air temperature during the breeding season
had a significant probable effect on all the studied indicators (6-43%, p<0.001). The
indicator of relative air humidity also had a wide range in the indicator of the strength
of influence on the investigated characteristics - 0.1-72.0% and was probable in most
of the characteristics except the indicator of fecundity of females.

The dependence of productivity indicators of minks of different color types in
the conditions of the studied animal farms on macroclimatic factors was established.
The temperature regime during the mating season has a highly probable connection
with the date of manifestation of sexual desire in females 0.77 ( >0.95). The
relationship between the studied factor and fecundity of females turned out to be
probable, where the corresponding coefficient was 0.91 ( >0.95).

Key words: microclimate, climatic parameters, american mink, selection
process, genotypes, reproductive capacity, paratypic factors.
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UDC 636.8.636.085
TECHNOLOGY OF EFFECTIVE USE OF NON-TRADITIONAL FEEDS
IN THE FEEDING OF RABBITS UNDER INTENSIVE PRODUCTION.

Luchyn I., doctor of agriculture. herkasy, Ukraine.
The reproductive qualities of female rabbits, as well as the development of

rabbits in the natal period and their viability in the postnatal period are largely
determined by the type of feeding and the level of nutrients. In the zootechnical
experiment, three breeds of female rabbits, a cross between the white giant,
chinchilla and flanders (NTSh) were used.

The optimal content of feed ingredients was studied: wheat straw flour,
wheat bran, dry corn mash. The research was carried out using the method of
analogue groups, in the 3rd series. In each series, 4 groups of female rabbits with
15 heads each were formed. In the first series of studies, a standard compound feed
recipe was used as control, in the second and third series of studies, the optimal
recipe from each previous series of studies was used as control.
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Positive results were obtained on the basis of the conducted three-series

studies on the optimal use of regional feed ingredients such as winter wheat straw
flour, wheat bran, dry corn mash for feeding cross-breeding and lactating female
rabbits.

There was an increase in IVAK during the entire experiment (all three
series) conditionally from I to XI group 119.5 - 125.5. With the same nutritional
value of all 12 (groups) of rations, depending on the structure of feed components,
the dynamics of productivity of lactating crossbred female rabbits changed. The
increase in productivity continued up to the III group in the third series of
experiments, and with the increase in the content of these components (all VI
groups in each series), it decreased, which objectively reflected the IVYAK
indicator.

Positive results were obtained on the basis of the conducted three-series
studies on the optimal use of regional feed ingredients such as winter wheat straw
flour, wheat bran, dry corn mash for feeding cross-breeding and lactating female
rabbits.

Maximum reproductive performance was ensured by the structural content
in the diet of female rabbits: 15% content of wheat straw flour, 25% wheat bran
and 8% dry corn mash.

The ration provided an increase in multifertility by 2.5%, high fertility by 6.5%,
milk yield of female rabbits by 3.6%, and the complex index of IVAK by 4.8%.

Key words: rabbits, ration, feeding, forage, compound fodder recipe, IDQR
index (index for determining the quality of female rabbits), wheat straw flour,
wheat bran, dry corn mash.
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ALGORITHM FOR APPLICATION OF COMPLETE RATIO
COMBINED FEED UNDER CONDITIONS OF INTENSIVE RABBIT

PRODUCTION

Honchar O.F., andidate of griculture science.
Myhno V.V., andidate of griculture science
Cherkasy experimental station of bioresources NAAS Cherkasy Ukraine

bioresurs.ck@ukr.net, of.gonchar@gmail.com

The article contains materials on the calculation of recipes for full-ration
compound feed for conditions of intensive production of rabbit meat, built on the
use of the Microsoft Excel program. The norms approved by the 8th International
Congress on Rabbit Breeding (2004) are used as the basis for rationing rabbit
feeding. The recipes do not use feed of animal origin. The compound feed recipes
are designed for young animals aged 18-42 and 42-70 days, adult breeding herds
under conditions of intensive reproduction (more than 50 rabbits per queen during
the production year), semi-intensive (less than 40 rabbits), as well as a single feed
for all age groups of rabbits. Rationing was carried out according to the content of
the rabbits' metabolic energy, crude protein, crude fat, crude fiber, lysine,
methionine + cystine, threonine, tryptophan, calcium, phosphorus, sodium,
potassium, magnesium and sulfur. Enrichment compound feed with amino acids,
vitamins and trace elements occurred due to the use of a premix.

It was established that the most "concentrated" nutrition was characterized
by the feed for feeding the main herd during intensive breeding, which was
achieved due to the increased amounts of soy cake and sunflower introduced into
the recipe. In semi-intensive breeding (less than 40 rabbits per female rabbit), the
same recipe contained less exchangeable energy - on 3.0%, crude protein – by
3.4%, crude fat – by 6.0%, lysine – by 6.1% and threonine – by 1.5%.

The nutritional content of a single universal feed for all age groups was:
exchangeable energy - 9.9 MJ, crude protein - 162.9 g, crude fat - 38.8 g, crude
fiber - 149.7 g, lysine - 7.8 g, methionine + cystine – 6.2 g, threonine – 6.5 g,
tryptophan – 2.2 g, calcium – 11.2 g, phosphorus – 5.0 g, sodium – 2.1 g,
potassium – 7.5 g, magnesium – 3.0 g and sulfur – 2.2 g. Its nutritional value is
lower than for feeding brood stock during intensive reproduction: in terms of
exchangeable energy – by 4.8%, in terms of crude protein – by 2.1%, by crude fat
– by 8.5%, lysine – by 10.3%, methionine+cystine – by 1.6%, threonine – by 5.8%,
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tryptophan – by 4.3%, calcium – by 6.7 %, phosphorus – by 10.7% and sulfur – by
47.6%.

The results of research on the development of recipes for full-rational
granulated compound feed according to international standards with intensive
rabbit meat production technology have shown the possibility of using Excel
calculation tables, which, in turn, gives specialists free access to relevant
calculations without the use of expensive specialized programs. The development of
recipes can be carried out in Excel both on personal computers and on tablets or
smartphones running on Android. Such recipes of compound feed without the
introduction of ingredients of animal origin can be used on rabbit farms in conditions
of intensive production, which, in turn, will contribute to the improvement epizootic
situation and increase of quality indicators of meat.

Keywords: rabbits, compound feed, recipe, ingredient, dry matter, energy,
protein, fat, fiber, amino acid.
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COMPARATIVE ASSESSMENT OF SANITARY AND

HYGIENIC STANDARDS OF RABBIT KEEPING UNDER DIFFERENT
PARATYPICAL FACTORS

Nebylytsia M.,
Osokina T.
Cherkasy experimental station of bioresources NAAS Cherkasy, Ukraine

bioresurs.ck@ukr.net
The relevance of the work is due to the need to determine the influence of

paratypical factors on the variability of indicators of indoor air pollutants in
rooms for keeping rabbits. In particular, this concerns the volume concentration of

2, NH3, H4 and the mass concentration of fine dust of PM1-10 fractions. The
work on the implementation of the method of multi-parametric assessment of the
microclimate of rabbit premises by the method of continuous automatic
registration is being carried out in Ukraine for the first time. The purpose of the
research was to conduct a comparative assessment of the contamination of the
rabbit hutch with carbon dioxide, ammonia, methane and fine dust by the method
of continuous automatic registration for periods of the year and for one and two
removals of manure during the day. Analytical, zootechnical, physical and
biometric research methods are applied. A comparative assessment of the sanitary
and hygienic standards for keeping rabbits of the Poltava silver breed was carried
out. The animals were kept in a brick room equipped with a supply-exhaust
ventilation system with a mechanical drive in one- and two-tier galvanized cage
batteries. The type of floor is solid concrete with one or two removals of manure
per day. The density of planting rabbits was 12.5-13.0 heads per 1 square meter. It
was established that the parameters of the microclimate for the periods of the year
were close to the normative values, which indicates, in general, that the well-being
of rabbits is ensured. The exception was the indoor air temperature in the summer
period, which was higher than the standard value by 0.5-0.9 0C and the average
daily relative air humidity in the winter and transitional periods. It exceeded the
normative value by 1.4-14.1%. For keeping rabbits in a capital room, in cage
batteries on a solid concrete floor, a low ( x

2=0.003-0.120), however, probable
influence of the frequency of manure removal on the variability of temperature and
relative air humidity indicators and volume concentration of carbon dioxide,
ammonia and mass concentration of fine dust. Also, a medium and high ( x

2=0.28-
0.96) influence of the period of the year on the variability of the above-mentioned
microclimate indicators was established.

Key words: rabbits, assessment of microclimate parameters, electronic air
environment analyzer, sanitary and hygienic standards, paratypic factors, force of
influence.
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UDC 636.92.087
PRODUCTIVITY OF FEMALE RABBITS OF DIFFERENT

WEIGHT DISTRIBUTION CLASSES AND GROWTH OF YOUNG
RABBITS DERIVED FROM THEM

T. Yakubets; V. Bochkov, V. Vasylenko.
National University of Life and Environmental Sciences of Ukraine, Kyiv.

Ukraine.
The industrial production of rabbit is realized through the use of rabbits

obtained as a result of breed-linear hybridization. They are obtained by crossing
specialized groups of animals - females of the maternal form and males of the
parent form of the cross. In order to ensure high profitability of rabbit breeding,
maternal-shaped rabbits should have high fertility and milk yield, as well as
excellent maternal qualities. For this reason, considerable attention should be paid
to breeding females of the maternal form by these features, as well as taking into
account the indicators associated with them. In particular, the live weight of
rabbits is an indicator of the development of an animal, which allows predicting
the performance of females.

The results of the study of the multiplicity of females of rabbits with
different live weight show that for the 1st wing the highest multiplicity had females
with live weight at the level of 4,90-5,45 kg - 9,15 heads, while for the 2nd wing -
the slaughterers with the higher live weight (5.49-5.83 kg) - 11.60 heads. Analysis
of the live weight of rabbits obtained from rabbits with different live weight
indicates that at the age of 70 days the highest live weight was in rabbits obtained
from uterus with average live weight - 2562,91 g. The highest intensity of growth
was characteristic of the rabbits obtained from rabbits with higher live weight -
their average daily increase during the indicated period was 44.65 g.

For the most efficient production of rabbits when working with Hyla cross,
it is advisable to use maternal-shaped rabbits having a live weight of 4.90-5.83 kg,
since they have the highest multiplicity for I and II calves, and also from them it is
possible to get young , which is characterized by the highest growth rate from
weaning to slaughter and the highest living mass at the age of 70 days.

Key words: "Hyla" cross, female rabbits, live weight, multifertility, rabbits,
gains
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EFFECT OF SULFUR COMPOUNDS ON LIPID CONTENT IN
BLOOD AND LIVER TISSUES OF RABBITS

A. Dychok-Niedzelska, acquirer,
Y. Lesyk, National Academy of Sciences, Lviv, Ukraine lesykyv@gmail.com
The article provides data on the use of different amounts of sulfur citrate

and sodium sulfate in the diet of rabbits from 60 to 118 days of age and their effect
on the lipid content of blood and liver tissues on the 58th day of the experiment.
The research was conducted on young rabbits of the Hyla breed, divided into six
groups of 6 animals each. The animals of the first (I), second (II), third (III) and
fourth (IV) experimental groups were fed with fodder of the ration of the control
group and during the day they drank sulfur citrate according to the calculation of
2; 4; 8 and 12 mg S/kg of body weight. The young of the fifth (V) experimental
group were fed with the feed of the ration of the control group and were given
sodium sulfate (Na2SO4) in the amount of 40 mg S/kg of body weight with water.
The experiment lasted 68 days, including a preparatory period of 10 days, and an
experimental period of 58 days. At the end of the experiment, blood samples were
taken from the marginal ear vein and after the liver tissue was slaughtered for the
study of lipid content. As a result of the research, it was established that the
introduction of sulfur citrate in the amount of 4 and 8 mg S/kg of body weight had
a pronounced effect on the content of total lipids in the blood and their classes in
the liver tissue of rabbits.

Key words: rabbits, sulfur citrate, sodium sulfate, lipids of blood and liver
tissues
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