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Abstract

In the article are presented the results of a study on the changes that have occurred in the allelofond of AEB-locus heifers
of the Moldovan-type of black-motley cattle, in the period from 2003 to 2013. The heifers were descendants of 11 bulls which
were used in the herd TES “Maximovca” in the analyzed period of time. The largest number of alleles was detected in the de-
scendants of bull Senior 7415 - 34. The frequency of allele G,Y,E’ Q’ is 0.2279, which is a marker for the descendants of bulls
Abkhazian 835, Caras 656, Chiparush 79, Meteor 376 and Svet 732.
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Introduction

At present time it became possible to use the allelofond sys-
tem of blood groups as fundamental selection indication on im-
provement of horned cattle. As genetic markers are used genes
of alleles of checked blood groups whose varied differences
and dominant heredity based on Mendel’s rules allow differen-
tiating individual features to characterize the genotype.

The hereditary features of the animals are highly reflected
in the alleles of AEB-locus, the using of which as base geneti-
cal markers of blood type on improvement of group lines and
herds is considered representative (Dmitrieva et al., 2009;
Maksimova et al., 2007). According to a large number of in-
vestigations it was established, that the structurizing of herds
by alleles markers of blood’s groups on influence of selection
processes has changed (Serdyuk et al., 2000; Yaluga et al.,
2009; Romanenco, 2009).

According to Rodionov et al. (2002) and Kriventshov
(2000) the basis of studying the structure of selection of po-
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pularization on marker’s gene appears the analysis of the dis-
tribution of markers (alleles of blood groups) in the bulls of
the family groups, in herd and by type. Of great interest is the
transfer of the alleles of bloods groups to the next generations
of descendants in separate herds. According to Bukarov et
al. (2004), the majority of herds in the Moscow suburbs are
genetically heterogeneous. Bulls of European, American and
Russian selection are included in them.

The aim of given investigation was the study of allelo-
phond AEB-locus at the descendants of different bulls in the
herd TES “Maximovca” 2003-2013 years.

Material and Methods

The object of study were heifers of black-motley cattle —
descendants of 11 bulls: Abiturient 1861 (n=28) and Captain
2354 (n=16) 2003-2004 date of birth; Abhazian 835 (n=15) and
Svet 732 (n=39) — 2004-2005; Dichii 788 (n=40) — 2005-2006;
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Academic 767 (n=13) and Chiparush 79 (n=11) — 2007-2008;
Sinior 7415 (n=67) — 2008-2009; Meteor 376 (n=15) - 2011;
Caras 656 (n=20) — 2013 and Vladyka 266 (n=11) — 2007.

The groups of blood were determined by standard sulphur
test using 49 monospecific serums of 9 genetical systems.
The genotypes of blood groups, and also the authenticity of
animals’ origin were revealed by family-genetical analysis
in co-ordination to Mercureva. The all tested young bulls in
2003-2013 had authentic breed pedigree, that it is proved by
the materials of the examination of authenticity of the ori-
gin. The alleles of AEB-locus were revealed and the analy-
sis on the following genetic indicators effectuated: the de-
grees of homozygot (Co), the quantity of effective working
alleles (Na), the degree of genetical changes (V), Robertson
A. (1956), to the general quantity of alleles AEB-locus, the
total meeting of frequency of based and rare alleles (Mercu-
reva et al.,1983).

Results and Discussion

According to the results of the investigations it was estab-
lished, that the descendants of different bulls differ between
them both on quantity and on the composition of the alleles
of AEB-locus. Among the descendants of bull Sinior 7415 34
alleles were exposed, the descendants of bull Dichii 788 — 26
alleles, Abiturient 1861 — 25 alleles (Table 1).

The total frequency of the base alleles varied from 0.2250
(descendants of bull Chiparush 79) to 0.4071 (descendants of
bull Dichii 788). The lowest coefficient of homozygote (Ca)
turned out to be in the descendants of Abiturient 1861 and

Svet 732 — 5.7%, that’s why the quantity of effective work-
ing alleles (Na) respectively is equal to 17.3 and 17.5. For the
descendants of bulls Academic 767, Vladyka 266 and Caras
656 Ca is almost equal (11.3-11.7). The quantity of effective
working alleles is also equal — 8.6, 8.5 and 8.8, respectively.
For the descendants of bull Meteor 376 the coefficient of ho-
mozygote is very high — 18.4%, that reflected on the quantity
of effective working alleles — 5.4.

As it is known, the size of maximum possible genetic
structural units corresponds to the effective alleles and re-
flects the condition of heterozygote on the given locus. For
the descendants of bulls Academic 767, Karas 656 and Me-
teor 376 werevealed about 8 and 5 genetic structural units
that is the lowest size of possible genetical structures. This
reflected on the index of the degree of realization of the pos-
sible genetical change (V), which for the descendants of the
above enumerated bulls had a slightly lower size in compari-
son with the descendants of the other analyzed bulls with the
oscillation from 86.4% (descendants of bull Meteor 376) to
95.2% (descendants of bull Academic 767). In total, the re-
serve of genetic changes is connected to and led to the impov-
erishment of the allelofond in the descendants of the bulls.
The way to resolve such situation according to Bogatnou and
al. (2000) consist in a deep approach to selection and choise
of bulls, so as the bulls must work as permanent source for
replenishment of the uterine herds absented or beingg on the
border of disappearance of the alleles.

The tendency of the increasing of the coefficient of ho-
mozygote and shortening of the quantity of effective working
alleles led to the shortening of general quantity of alleles to

Table 1
The genetic changes of descendants of bulls used in the herd of horned cattle TES “Maximovca”

Bulls Total quantity Total occurrences of frequency "ﬁgren (é?g;eg% t(Z:f El%e;flfg ?tlit\l;y ;)thgee(ri]i:%irceaﬁ

of alleles . A working alleles, o
basic parse Ca, % Na changes V, %

Abiturient 1861 25 0.3859 0.1140 57 17.3 97.3
Captain 2354 15 0.3906 0.1094 8.4 11.8 96.4
Abhazian 835 15 0.2884 0.2115 6.8 14.7 98.1
Svet 732 22 0.3773 0.1226 5.7 17.5 97.1
Dichii 788 26 0.4071 0.0928 7.4 13.4 949
Academic 767 11 0.3261 0.1739 11.5 8.6 95.2
Chiparush 79 14 0.2250 0.2750 7.6 13.2 100.8
Sinior 7415 34 0.4045 0.0954 8.5 11.7 92.8
Meteor 376 15 0.2758 0.2241 18.4 5.4 86.4
Caras 656 20 0.3673 0.1326 11.3 8.8 91.8
Vladyka 266 12 0.3095 0.1905 11.7 8.5 97.1
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11-15 (descendants of bulls Academic and Meteor) (Table 2).
In this connection attention should be paid to the increase of
the frequency of meeting allele G,Y,E’ Q’.

In all tested descendants, animals with alleles B,O,
G,Y,E’Q, I, O,, Q prevail. This is also confirmed earlier
by communications by us (Focsha, 2005; Konstandoglo,
2006): that the majority of lines inherent a high concentra-
tion and that’s why they occur to be the main marks of the
given herd.

Attention is paid on the high concentration of allele
G,Y,E’ Q’, its frequency of occurrence increased for the de-
scendants of the bulls fixed by the given herd. In such a way
if for the descendants of Captain 2354 and Dichii 788 the con-
centration of allele G,Y,E’ Q’ made 5.0 and 8.7%, for the de-
scendants of Karas 656 and Meteor 376 it is 29.3 u 41.2% re-
spectively. The confirmation of this is received by the results
of investigations on testing and studying of groups of blood of
bulls which were used in the net of artificial insemination of
Republic of Moldova, where it is established, that the bearers
of allele G,Y,E’ Q’ appear to be the majority of the bulls ana-
lyzed (Focsha et al., 2014). As for the high concentration of the
allele B,O B’ (22.5%) in the descendants of bull Captain 2354
and allele B,O, in the descendants of bull Dichii 788 (18.7%)
and Academic 767 (25.0%), it should be mentioned, that in the
herd TES “Maximovca” at a certain stage of the selection-ped-
igree work that was carried out, individual choice of bulls with
the marked alleles B,O, and G,Y,E’ Q’ was made. The founda-
tion of this was the investigations in different herds (Focsha et
al. 2003, 2005), where it is established that the cows bearers
of alleles B,O, and G,Y,E’ Q’ had higher dairy productivity in
comparison with bearers of other alleles.

In continuation to the above mentioned we should add that
from 11 analyzed fathers’ descendants, 6 bulls (Svet, Dichii,
Academic, Senior, Meteor and Karas) belong to the line Vis

Back Adial. The lines to which the other bulls belong are the
following: Montvic Chieftain (Abiturient and Abhazian), Ro-
zafe Sitaition (Captain and Vladyka) and Pavni Farm Arlinda
Chifa (Chiparush). A detailed analysis of the utilization of
bulls of different lines in the herd of TES “Maximovca” was
carried out earlier — in the period from 1985 till 2005 (Foc-
sha et al., 2006). This analysis showed, that in the descen-
dants of line Vis Back Adial was inherent a high frequency
of meeting of alleles G,Y,E’ Q" (0.1591) and B,O, (0.0966).
This also explains the high concentration of allele G,Y,E' Q'
at the descendants of bulls Sinior, Meteor and Caras, that is
confirmed by the analysis of the cluster (Konstandoglo et al.,
2015): in two clusters turned to be the descendants of line
Vis Back Adial (Meteor-Caras) and (Avademic-Sinior), in the
rest of the clusters were the descendants of bulls from differ-
ent lines.

The specific alleles revealed earlier by us in the herd of
TES “Maximovca” (Focsha, 2006) are present in the al-
lelophond of descendants of bulls Svet and Abiturient (al-
lele O") and descendants of Dichii, Caras, Svet, Sinior (allele
D'G'O’).

In the allelofond of descendants of bulls Dichii, Svet and
Sinior are revealed the allele inherent to the Holstein breed of
American Canadian and European selection — B,0,Y,D" and
B,G,. Our facts confirm the investigation of Scnarev (2009),
Kriventshov (2006), Romanenco (2009), and Gumerov et al.
(2012), who obtained analogical results.

At present time the programme for breeding of Moldo-
van black-motley cattle is completely realized (Smirnov et al.,
2007), nevertheless, the descendants of 9 bulls occurred to be
the bearers of alleles of AEB-locus typical to the Red of the
steppe type (Table 3).

It should be mentioned that the allele G,0, is revealed at
the descendants of the bull Abiturient (2003 date of birth)

Table 2
The characteristic of descendants of different bulls on some alleles of AEB-locus, %
Descendants of bulls
Allele Abitu- | Captain |Abhazian| Svet Dichii |Academic|Chiperush| Sinior | Meteor | Caras | Vladyka
rient 1861| 2354 835 732 788 767 79 7415 376 656 266
B,0, 2.0 5.0 - 4.0 18.7 25.0 8.3 14.7 2.9 52 -
B,0OB’ - 22.5 - - 1.2 3.6 - 1.5 - 1.7 -
GY.E Q 9.3 5.0 22.5 20.5 8.7 17.8 20.8 22.8 41.2 29.3 9.1
G” - - - - 12.5 35 4.1 2.2 2.9 1.7 -
I, 10.9 5.0 2.5 5.1 5.0 - 8.3 59 59 12.1 18.9
O, 14.1 - 5.0 6.4 8.7 10.7 - 1.5 - 34 -
Q' 1.5 5.0 - - 2.5 - 4.1 2.2 - 1.7 4.5
DGO 1.5 - - 1.3 2.5 - - 0.7 2.9 1.7 -
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Table 3
Allele of AEB-locus, characteristic to the Red Steppe breed
Allele Abiturient | Captain | Abhazian Svet Dichii | Academic | Chiperush| Sinior Caras
1861 2354 835 732 788 767 79 7415 656
B, - - - - - - - - 0.0172
B,0Y, 0.0156 0.0750 0.0300 - - - - - -
G,0, 0.0468 - - 0.0384 - - 0.0416 0.0147 0.0172
G,D’ - - - - - - - - 0.0172
OB’ 0.0625 0.0750 - - - - - -
G0Y, - - - 0.0756 - - - - 0.0172
oY, - - - - 0.0250 - - - -
YD’ - - - - 0.0250 - - - -
Y)Y - - - - - 0.0357 0.0416 0.0100 -
Pl - - - - - - 0.0416 - -
0,D’ - - - - - - - 0.0100 -
and at the descendants of bulls Sinior and Caras — 2009 and References
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