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A comparative retrospective analysis of the parameters of a body of
Grey Ukrainian Cattle at different periods, with an interval of 90 years.
Also the results of monitoring the genetic information of breeding herd,
which is contained in the SE "BF "Askania Nova" IABSR" Kherson re-
gion are analyzed for the last 30 years. It is shown that the breeding an-
imals in a closed population was affected on sizes of their linear param-
eters. In the process of microevolution, under the influence of factors of
natural and artificial selection, mainly happened a reduction in body
measurements. Animals became lower, more narrow in pelvic-thoracic
section of body and somewhat elongated. Body weight of breeding cows
decreased.

Additionally it found that by the frequency of the antigenic factors B-
system of the blood groups occurred fluctuating changes in the genetic
structure of the herd. In some cases, there has been a dynamic
decrease or increase in their concentration, in other - the unsystematic
changes. That is, there are genetic-automatic processes related to the
fact that in a limited number of sample for the formation of each
successive generation, there is always an error, that changes the
probability of transmission of the concentrations of individual genotypes
by changing frequencies of relevant alleles.

In general, it was concluded that the breeding of the Grey Ukrainian
breed of cattle in the conditions of "closed population”, gradually chang-
es the exterior profile of herd animals and promotes the increasing of
homozygosity level, which generally reduces the genetic variability of
the unique gene-pool of local breed of cattle.

Keywords: Grey Ukrainian Cattle, exterior, monitoring, genetic
information, homozygosity, variability.
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HACIIIAKM MIKPOEBOJIIOLIAHUX MPOLIECIB B
nonynauii CIPOi YKPAIHCbKOI ToPoan
BEJ/INKOI POrATOI XY4OBEH

B. M. loBeHko, 0. B. BaoBuyeHko,
I'. . PykaBHikoBa, H. M. ®ypca
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[HCTUTYT TBApUHHWLITBA CTENOBKX panioHiB iMeHi M. ®. IBaHoBa «Ac-
KaHig-HoBa» — HauioHanbHWIn HAayKOBUIA CENEKLINHO-TreHETUYHUIN LEHTP
3 BiBYapcTBa
Byn. CobopHa, 1, cMT AckaHisi-HoBa, YannuHcebkuin p-H,
XepcoHcbka 06n., 75230, YkpaiHa

lNposedeHo nopieHsNbHUU pempocrnekmueHuUl aHani3 napamempie
6ydosu mina cipoi ykpaiHcbKoi xydobu & pisHi, 3 iHmepsasniom y 90 pokis,
yacoei nepiodu, a makox pesyrnbmamig MOHIMOPUHEY 2eHEeMUYHOI iH-
gopmauii 3a ocmanHi 30 pokie nnemiHHo20 cmada, sike 3Haxodumbcs y
Al «I «Ackanisi-Hoea» ITCP «AckaHis-Hosa» XepcoHcbkoi obnacmi.
lMoka3zaHo, W0 po3sedeHHs MeapuH 8 ymMmoeax 3akpumoi nonynsauil
8r1/IUHYMO Ha 8eflUYUHY NiHItHUX Napamempig. B npoueci mikpoesgontouii
nié ennueom ¢hakmopie npupodHo20 ma wmy4Ho20 eidbopie 8idbyrocs,
8 OCHOBHOMY, 3MEHUWEeHHS Npomipie mina. TeapuHu cmasnu HUXYuUMU 3a
8UCOMHUMU rapamempamu, 8y)X4UMU y ma3o-apyOHomy eiddini i dewo
sudoexeHUMU. SMeHwWuUNacs i xuea maca rnrneMiHHUX Kopie.

Kpim yb020 8cmaHo81eHo, W0 3a 4Yacmomor rposisy aHmMuU2eHHUX
gakmopie ma anenie B-cucmemu epyn kposi g8idbyrnucs ¢hraykmyrodi
3MiHU 8 2eHemuyHil cmpykmypi cmada. B o0Hux sunadkax masno micuye
OuHaMmiYHe 3HUXeHHS1 abo nid8UWEHHS IX KOHUeHmpauii, 8 iHWux — cro-
HmMaHHi 3MiHU. Tobmo crocmepizarombCsa 2eHemUuUKOo-asmomMamuyHi
npouecu, noe’sidaHi 3 yum, wWo 8 obMexeHili 3a dYucesnibHicmio subipyi
rpu ¢bopmysaHHIi KOXHO20 HacmyriHo2o rOKOJiHHS 3aexou mae micue
rnoxubka, Kompa MiHSE 8ipoeidHicmb rnepedasaHHs KOHUeHmMpauil
OKpeMux eeHomuriie Yyepe3 3MiHy Yyacmomu 8i0rnoeiOHuUX arneriie.

B yinomy 3pobrieHO 8UCHOBOK, W0 po38e0eHHs Cipoi yKpaiHCbKOi
rnopodu eenukoi poezamoi xydobu e ymosax 3akpumoi nonynsayii nocmy-
oo 3MiHKE eKkcmep’epHUli rnpoghinb 0cobuH cmada ma CrpuyvUHse
3pOCmaHHs PigHS 20MO3U20MHOCMI, WO 3a2arioM, 38YXKY€E 2eHEeMUYHY
MiHugicmb yHikasibHo20 2eHOGhOHOY 510KanbHOI Mopodu 8esIUKOI poea-
moi xydobu.

KnrouoBi cnoBa: cipa ykpaiHCbka xyaoba, ekcTep’ep, MOHITOPUHT,
reHeTU4Ha iHpopMaLisi, FOMO3UrOTHICTb, MIHIMBICTb.
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NnocCIiE4CTBUA MUKPO3BOJIIOLMOHHbIX
NMPOLECCOB B onyinsynn KPYrnHOro POrAToro
CKOTA CEPOUN YKPAUHCKOMU NMOPOAbI

B. H. MoBeHko, KO. B. BaoBu4eHko,
I. 1. PykaBHukoBa, H. H. ®dypca
ascitsr_priemnaya@ukr.net

MHCTUTYT XXMBOTHOBOACTBA CTEMHbIX panoHoB umexHn M. ®. MiBaHoBa
«AckaHuns-Hosa» — HaunoHanbHbIN Hay4YHbIN CenekLunoHHO-
reHeTUY4ECKUI LLeHTp MO OBLEBOACTBY
yn. CobopHas, 1, nrt AckaHusi-Hosa, YannuHckuii p-H,
XepcoHckas 0bn., 75230, YkpavHa

lNposedeH cpasHUMENbHbIU PempocrnekmuHbIt aHanus3 napamem-
pO8 MEesIOC/IOXEeHUS] CEPO20 YKPaUHCKO20 CKoma 8 pasHble, C UHmep-
sanom 8 90 nem, epemeHHbIe nepuodsl. Takxe npoaHanuupo8aHbl pe-
3ynbmambl 3a nocnedHue 30 fem MOHUMOPUHaa 2eHemu4ecKkol UH-
gopmauyuu nrnemeHHo2o cmada, komopoe codepxumcs e [Tl «OX
"Mapkeeao" UXKCP» XepcoHckol obnacmu. NokazaHo, Yymo pasgede-
HUE XXUBOMHbIX 8 yCII08USIX 3aMKHYmoU romnynsyuu rnosnaussio Ha eesnu-
YuHy NUHeUHbIX napamempos. B npouecce mukpoasooyuu, nod enus-
HUeM hakmopog8 ecmecmeeHHO20 U UCKYyCCmeeHHo20 ombopos, npo-
U30Wio, 8 OCHOBHOM, CHUXeHUe rnpomepos mena. KusomHbie cmanu
HUXe 110 8bICOMHbIM fapamempam, yxe 8 ma3o-2pyOHomM omdesie u
HECKOJIbKO YONUHEHHbIMU. YMEHbWUNach U Xueasi Mmacca MieMeHHbIX
KOpo8.

Kpome amoeo ycmaHoeneHo, 4mo Mo 4Yacmome aHmMu2eHHbIX
gakmopos B-cucmembl epynn Kposu fpousowsnu ¢hriykmyupyroujue
U3MeHeHUs1 8 eeHemudyecKkol cmpykmype cmada. B 00Hux crydasx
UMesIo Mecmo OUHaMUYECKOe CHUXEHUE USU Mo8bILEHUE UX KOHUEH-
mpauyuu, 8 Opyaux — 6e3cucmemHbie usMeHeHus.. To ecmb Habnoda-
fomcsi eeHemMuUKo-asmoMamuyecKuUe rnpouUecchl, Cesi3aHHbIe C MeM, 4mo
8 0O2paHU4YeHHOU Mo YUCrIeHHOCMU 8bI6opKe npu hopMUPOBaHUU KaX-
0020 nocnedyruwezo MoKoseHus, eceeda umeem Mecmo owubka, Ko-
mopasi MeHsiem 8epOosIMHOCMb repedaqyu KOHUeHmpayul omaoesibHbIX
2eHoOmMUIo8 Yepes UsMeHeHUe Yacmom coomeemcmayruwux annened.

B yenom cOenaH ebis00 0 mom, 4mo paseedeHue cepol yKpauH-
CKoU ropo0bl KpyrnHO20 po2aimoa0o cKoma 8 yCrio8usix 3aMKHymou rno-
nynsyuu rnocmerneHHo U3MEHSIem 3KCmepbepHbIl npogurib ocobel
cmada u criocobcmeyem Mo8bILEHUK YPOBHST 20MO3U20MHOCMU, Ymo,
8 obujem, cyxaem 2eHemu4yecKyto U3MEeHYUBOCMb YHUKallbHO20 26eHO-
¢oHOa nokanbHOU nopodbl KPYMHO20 po2amoz0o ckoma.

KnioueBble cnosa: Cepbll7l praI/IHCKMVI CKOT, 3KCTepbep, MOHUTOPWUHT,
reHeTun4yeckas VIH(*)OpMaLWIFI, FOMO3UIOTHOCTb, U3SMEHYMNBOCTb.
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In southern Ukraine, near Askania Nova has long been bred the
Gray Ukrainian cattle that had part of blood close to this breed Hungari-
an cattle [1]. These animals were bred exclusively for the obtaining of
oxen, as the labor force, therefore their maintenance was primitive. The
calves sucked the cows up to 5-6 months, and cows were not milked.
The adult and young livestock were grazed on the steppe pastures in
the spring, summer and autumn and in the winter they were given the
straw and a small amount of hay as a food. This primitive maintenance
was the reason of the late development of the livestock, but it contribut-
ed to the obtaining of the highly adapted to the conditions, strong, un-
demanding to the food and unpretentious to the keeping of animals. The
fairly congeneric breed of so-called "Fein" Grey cattle was formed even-
tually, this breed counted about 180 heads in this region after the Civil
war in 1921.

Since then, the Askanian population of Ukrainian Grey breed of cat-
tle traces its history. During this period, there have been some changes
in phenotypic and genotypic traits of animals, because the herd was un-
der the strict influence of environmental factors and artificial selection
under the conditions of closed population with a limited livestock num-
ber. The number of animals in this herd today has 175 heads, including
75 cows, i.e. almost at the same level as 90 years ago.

Most local breeds in the process of evolution have gained and have
valuable hereditary qualities of uniqgue complexes genetic systems that
are needed in today's cattle breeding. Therein lies the importance of the
problem of preservation and using in the selection process of the such
gene pools.

The main objective while preserving the local and endangered spe-
cies, which have limited quantities of animals, is the support in the gene
pool's herds required set of genes that determine their specific proper-
ties. For the Ukrainian Grey breed, it is decisive the prevention of the
reduction of genetic variation and the conservation of the quantitative
and qualitative characteristics that inherent of this gene pool.

The aim of our research interests was: how have changed the indi-
vidual parameters of Grey Cattle body and the dynamics of genetic in-
formation in the population.

Materials and methods of research. Studies were conducted in
the SE "BF" Askania Nova "," Kherson region, herd animals of gene
pool Ukrainian Grey breed of cattle were studied. In determining the pa-
rameters of animal body took into account the indexes of measurements
in different time periods: during the working of Professor M.F. lvanov
(1925), and at the present time (2015) [1, 2].

Analysis of the genetic structure of a closed population was carried
out by the results of immunogenetic typing of different ages and different
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sexes of animals with using of 27 serum reagents of polyallele EAB lo-
cus. At the same time had been tracked the dynamics of immunogenet-
ic information in the herd for a long time its existence: from 1991 to
2015. During one year a small number of animals were tested, for the
convenience of analysis of monitoring, the results have been consoli-
dated into five groups according to the years of testing : group 1 - 1986-
1996;. group 2 - 1997-2003;. group 3 - 2004-2009;. group 4 - 2010-
2012;. group 5 - 2013-2015.

Research results. A comparative retrospective analysis of the pa-
rameters of a body of Grey Ukrainian Cattle breed at different periods,
with an interval of 90 years: from 1925 to 2015.

The first data relating to the linear parameters of animals, bred in
conditions of Askania Nova, we find in the work of M.F. Ivanov. In this
paper, it is reported that a veterinarian V. V. Lenshin made measure-
ments of the cattle body to determine the exterior profile of this breed
[1]. At this time the value of measurements of the animals Askanian
herd showed their high quality (Table 1).

Table 1. Measurements and indices physique of Ukrainian Grey

Breed of cattle in different time periods

Measurements / Index Year of assessment Difference
1925 2015 %

Height in withers 136,1 132,0 -3,0
Height in sacrum 140,9 135,5 -3,8
The width of the chest 447 39,5 -11,6
The depth of the chest 74,6 68,0 -8,9
The oblique body length 157,5 160,0 +1,9
The girth by the scapulas 201,9 187,0 -7,4
Width in the hip joints 55,0 49,0 -10,9
The oblique length of the 55,0 53,5 -2,7
backside

The length of the head 49,8 49,0 -1,6
The Width of the head 23,9 21,0 -12,1
Live weight of cows 573,0 546,0 -4,7
Index of long legs 45,2 48,2 +6,2
Index of stretch 115,7 121,4 +4,7
Pelvic-thoracic section 81,3 81,0 -0,4
Index of chest 59,9 58,1 -3,0
Index of body compactness 128,2 116,9 -8,8
Index of weight 148,3 141,8 -4,5
Index of high growth 103,5 102,6 -0,9
Index of big head 36,6 37,1 +0,1
Index of wide forehead 48,0 42,9 -1,1
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Almost all animals by their linear and weighting parameters exceed-
ed the requirements specified at the time for cattle by Kharkov stud
book. In particular, the height at the withers and the sacrum was 136.1
and 140.9 cm, respectively; chest depth - 74.6 cm, live weight of cows -
573 kg.

At present, the nature of exterior profile of animals of studied herd
has changed somewhat. In the process of microevolution, under the in-
fluence of factors of natural and artificial selection, there was a reduction
of the majority of parameters of linear measurements. The decline
ranged from 0.32% (oblique length of the body) to 11.63% (the chest
width). A slight increase was observed in the oblique body length, with
157.5 to 160.0 cm. The body weight of breeding cows decreased from
573.0 to 546.0 kg. Accordingly changed and the sizes of physique in-
dexes. At the same time, indexes of long legs, stretch and big head in-
creased and all other measurements decreased.

Thus, the breeding of a relatively small number of Grey Cattle in a
closed population in the southern region of Ukraine affected the exterior
profile of the gene pool of this breed, in spite the pressure of the breed-
ing system, the animals became decrease the parameters of growth,
they were more narrow in a pelvic-thoracic section and became some-
what elongated. That is, the breeding of animals in such conditions nat-
urally leads to the certain changes in the structure of their body.

Besides, summed up the immune genetic monitoring of the popula-
tion during the past 30 years. It was found that during this period, the
frequency displaying of antigenic factors (Table. 2) the B-system of
blood groups in a number of related generations were occurring fluctu-
ating changes in the genetic structure of the herd. In some cases, there
has been observed a dynamic decrease or increase in their concentra-
tion in other the unsystematic changes.

That is, there are observed the stochastic processes that related to
the fact that in a limited sample during the formation of each of the
gene pools of the next generation is always an error has occurred,
which changes the probability of transmission of the concentrations of
the individual genotypes through the change of frequencies correspond-
ing alleles (Table. 3).
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Table 2. The frequency of occurrence of antigenic factors of the
population of Grey Ukrainian cattle at the SE "BF "Markeyevo"

System | Antigen Period
| 1] 11 [\ \Y
1 2 3 4 5 6 7
A A; 0,5234 | 0,2642 | 0,2239 | 0,4294 | 0,6342
A, 0,5047 0,2642 | 0,2239 | 0,4294 | 0,4878
B, 0,7477 0,6321 | 0,7537 | 0,6748 | 0,7561
G, 0,1215 0,0660 | 0,0299 | 0,0429 | 0,0244
Gs 0,1215 0,0755 | 0,0299 | 0,0429 | 0,0122
K 0,0 0,0 0,0149 0,0 0,0366
Iy 0,6542 0,6509 | 0,7239 | 0,6933 | 0,7073
I 0,6729 0,6509 | 0,7985 | 0,7423 | 0,7561
0O, 0,6729 0,7264 | 0,5672 | 0,5706 | 0,6463
0O, 0,6729 0,7264 | 0,6343 | 0,6503 | 0,7317
P, 0,0 0,0 0,0 0,0 0,0244
Q 0,7290 0,6698 | 0,6791 | 0,6442 | 0,7195
B T, 0,6542 0,6038 | 0,6493 | 0,6135 | 0,6707
T, 0,6542 0,6038 | 0,6642 | 0,6258 | 0,6585
Y, 0,1682 0,0660 | 0,0299 | 0,0307 | 0,0366
A 0,4299 0,7736 | 0,8881 | 0,9080 | 0,9634
Ay 0,4112 0,5000 - - -
D' 0,4579 0,3774 | 0,2388 | 0,3497 | 0,4268
E', 0,0935 0,0660 | 0,1716 | 0,1411 | 0,2927
G' 0,3084 | 0,3019 | 0,3507 | 0,3558 | 0,3780
I 0,6729 0,6415 | 0,7985 | 0,7301 | 0,6829
K 0,5047 0,3774 | 0,6642 | 0,1104 | 0,0244
J' 0,0 0,0 0,0075 | 0,0184 -
o) 0,1682 0,0849 | 0,0821 0,0 0,0244
P' 0,2617 0,0755 | 0,0075 | 0,1534 | 0,2927
Q' 0,2430 0,0566 | 0,0075 | 0,2270 | 0,1341
Y 0,0841 0,0283 0,0 0,0245 | 0,0854
G 0,0093 0,0472 | 0,2836 | 0,2147 | 0,1220
C, 0,6075 0,8019 | 0,6269 | 0,8344 | 0,8293
C, 0,8692 0,8679 | 0,9627 | 0,9877 | 1,0000
E 0,9346 0,9717 | 0,9776 | 0,9939 | 1,0000
C Ry 0,0 0,0 0,0 0,0 0,0244
R, 0,8879 0,9245 | 0,9403 | 0,9755 | 0,9268
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Continued Table 2

1 2 3 4 5 6 7

C W 0,9065 0,7170 0,8060 0,6626 0,8171
X 0,3084 0,2264 0,1791 0,2454 0,4634
X, 0,7009 0,6321 0,6940 0,5767 0,8415
C' 0,0 0,0 0,0 0,0 0,0122
L' 0,0 0,0094 0,0 0,0 0,2561

F F 0,4953 0,3726 0,5560 0,5460 0,5244
V 0,5047 0,6274 0,4440 0,4540 0,4756

J J 0,1246 0,1701 0,1190 0,0799 0,1736

L L 0,3661 0,4254 0,5190 0,6677 0,8896

M M 0,0094 0,0047 0,0 0,0031 0,0695
S, 0,7850 0,7736 0,8806 0,7055 0,7561
H' 1,0000 1,0000 0,9925 1,0000 -

S U 0,3364 0,4151 0,4478 0,3129 0,1829
u' 0,0 0,0 0,0075 0,0184 0,3537
H" 0,0 0,0 0,0 0,0 0,1341
u" 0,0187 0,0187 0,0 0,0061 -

Z Z 0,2896 0,1701 0,1190 0,0967 0,1446

Number an- 53 53 52 52 49

tigens

Number  of 107 106 134 163 82

the animals

The size of such errors is inversely proportional to the size of the
breeding population. Installed by us, for this population of breed, the
phenomenon of the stochastic changes in the concentrations of the ge-
netic parameters in the animal generations, Mr. M.D. Dubinin called the
genetic-automatic processes [3].

In addition, there is a narrowing of the genetic variability of the
population due to the reduction in the number of antigenic factors of this
system. If at the start of the study in 10 systems of blood group were
identified 53 antigens, and at the end only 49.

A similar pattern is defined and for the dissemination of specific al-
lelic variants of this system. In the first period of time (1986-1996 gg.)
from 24 alleles of the B-system there were 19 in the gene pool of the
population, the frequency of occurrence was from 0.0047 to 0.3271. In
the next period, the number of identified alleles remained the same, but
their composition has changed. The seldom occurrence alleles - Ne 6,
18, 22 disappeared , and others - Ne 10, 16, 21 appeared, as well as
the low frequency alleles - 0,0047-0,0142 appeared also. And so during
the whole period of observation, some alleles have appeared , others -
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disappeared, which is a confirmation of the existence of genetic auto-
matic processes in the herd.

Dynamics of reducing the number of alleles maintained throughout
the study period. Thus, in the third time period, has been identified only
15 alleles, in the fourth 11, and in the fifth - 9. The same number of al-
leles had been identified in the year of the most recent research - 2015.

During the entire study period is constantly maintained in a popula-
tion of only 5 (20%) of the major alleles (number 1, 5, 12, 13, 24), of
which only two (number 1,12) form the basis of the gene pool and have
a total frequency of occurrence - 0.7561.

Thus, this genetic indicator, shown to decrease the level of genetic
variation of the population Ukrainian Grey Breed of Cattle in Southern
Ukraine.

More clearly, this process is shown in the analysis of complex popu-
lation-genetic parameters - level of homozygosity (Ca). In the first years
of research, the immunogenetic homozygous parameters of the popula-
tion were relatively low. Accordingly, the level of heterozygosity, and
hence of the genetic variation, in contrast, had a high degree of devel-
opment (n = 0.844). However, the content of cattle in a closed popula-
tion subsequently led to a narrowing of genetic diversity. Finally, in re-
cent years, the value of Ca increased almost twice and amounted to
0.308 (p <0.001). At the same time decreased and the number of effec-
tive alleles of the B-locus from 6.02 (1986-1996rr.) to 3.25 (2013-2015.)
- (P <0.01).

Table 3. The frequency of occurrence of alleles of B-system of
blood groups in the population of Grey Ukrainian cattle at the State

Enterprise "BF "Markeyevo"

Ne al- Period

Allele lele | " " v v

1 2 3 4 5 6 7
B..QT,I'K 1 0,3271 | 0,3066 | 0,3321 | 0,3435 | 0,3415
B.,LD’'G’ 2 0,0410 | 0,0552 | 0,1158
B,P,QA’,D’ 3 0,0047 | 0,0047
B,Y,A1PY’ 4 0,0327 | 0,0094
G,0,Y,D’ 5 0,0467 | 0,0283 | 0,0112 | 0,0123 | 0,0061
G,0,.Y,l’ 6 0,0047
G,Y,E’, 7 0,0047 | 0,0094
G,Y,I 8 0,0093 | 0,0047 | 0,0037 | 0,0031
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Continued Table 3

1 2 3 4 5 6 7
1,0.QA’; 9 0,0607 | 0,0613 | 0,0112 0,0061
1,0,A,E,G” 10 0,0142 | 0,0448 | 0,0276 | 0,0305
0, 11 | 0,0374 | 0,0425 | 0,0634 | 0,0031

0,A; 12 | 0,0093 | 0,1038 | 0,2015 | 0,3435 | 0,4146
0,ADG 13 | 0,1542 | 0,1557 | 0,0746 | 0,0859 | 0,0671
0,Q’ 14 | 0,0421 | 0,0047 | 0,0037

QE" 15 | 0,0280 | 0,0047

Y, 16 0,0047

A E' K'PY" 17 | 0,0093 | 0,0047

E',G" 18 | 0,0047 0,0037 | 0,0031

0) 19 | 0,0140 | 0,0189 | 0,0075

o'Q 20 | 0,0654 | 0,0283

I 21 0,0047 | 0,0037

I'0O'P'Q' 22 | 0,0047

G'I'G" 23 0,0821 | 0,0736 | 0,0061
b 24 | 0,1402 | 0,1887 | 0,1157 | 0,0491 | 0,0122
Number of the ani- 107 106 134 163 82
mals

Total alleles 19 19 15 11 9
Basic alleles 11 10 10 8 6
Total basic alleles 0,9485 | 0,9483 | 0,9776 | 0,9907 | 0,9817
Ca 0,1662 | 0,1727 | 0,1847 | 0,2552 | 0,3076
Na 6,02 5,79 5,41 3,92 3,25

Conclusions. Breeding of Gray Ukrainian Cattle breed in a closed
population is gradually changing the exterior profile of the herd animals
due to the reduction of the individual linear body measurements and
leads to increased homozygosity level, which, in general, reduces the
genetic variability of a unique gene pool of a local breed of cattle, which
today due to the scanty quantity of animals of this breed is on the verge

of extinction.

In order to expand the genetic diversity of the population it is neces-
sary to carry out the selection of parental pairs by the immunogenetic
markers so as their offspring had a high degree of heterozygosity, and,
respectively, the variability, and it is desirable to take the animals of the
related populations of Gray cattle, for example, from Hungary.
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