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CHARACTERISTICS OF THE HAIR OF THE BULLS
MEAT OF GEREFORD AND KAZAKH WHITE-BREED BREEDS
IN THE CONDITIONS OF SOUTH BALKHASH

Abstract. The article presents data on the hair cover of gobies in winter and summer, obtained by purebred
breeding: Kazakh white-headed (KB), Hereford (GF), and their crosses F1 & Hereford White (9 Kazakh White-
headed) breeds. Animals of all experimental groups had well-developed hair follicles. By the winter, the young grew
thick with hair, which contained enough fluff, which is one of the signs of the adaptive plasticity of the organism
when environmental factors change in different seasons of the year.

In winter, the animals of Kazakh white-headed breed, having thicker skin, in comparison with Hereford breed,
grow a longer and thicker hair with a high content of fluff. In winter, in the process of adaptation of animals, the
mass and length of the hair increases significantly, the fur structure contains more fluff. This confirms the good
adaptability of cattle to the temperate climate, which is characterized by snowy, but not very severe winters.
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Introduction. A significant role in the fitness of animals to environmental conditions is played by
the hair covering, which protects the animal's organism from changes in heat transfer. The protective role
of the hair cover from heat loss is also in the presence of a heat-insulating layer of air in its thickness,
which inhibits the heat transfer and cooling of the skin. The hairline is a hereditary trait and has cha-
racteristic features depending on the natural and climatic conditions of the animal breeding zone and the
season of the year [1].

The ability of animals to adapt to changes in environmental conditions and at the same time not to
reduce productivity is largely related to the nature of their skin-hair cover [2].

The hair covering protecting the animal organism from excessive heat transfer, in the process of
adaptation of animals to environmental conditions plays an important role. Its protective functions, in
addition to protecting against heat loss, are also in the presence of a heat-insulating layer of air in its
thicker, inhibiting heat transfer and cooling the body.

The hair covering of animals fulfills a heat-regulating role, has pedigree features and varies depen-
ding on the conditions of detention and the season of the year.

The hair covering is a derivative of the skin and has the closest relationship with its structure and
function. When adapting animals to low temperature conditions, especially in winter, the hairline plays an
important role in regulating heat exchange between the body and the environment, and protects against
wetting when it rains and snow. In the process of adaptation of animals to low-temperature conditions in
winter, a change in the structure of the hair cover takes place [3].

Materials and methods of research. The experience was conducted in LLP "Agrofirma" Dinara-
Ranch ", Balkhash district, Almaty region. The object of the study was the offspring obtained from pure-
bred Kazakh white-headed, Hereford breeds and their hybrids (F1 & Hereford White x Kazakh Kazakh).

In our studies, we studied the nature of the hair of the bull calves in order to identify the adaptive
ability of animals of different genotypes to the conditions of the sharply continental climate during the
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winter and summer periods. In the experiment on comparative study of bulls of Hereford (GF), Kazakh
white-headed (CB) breeds and their hybrids (F1 & Hereford White, ¢ Kazakh white-headed), the animals
were kept in winter in cold premises with free-range walking into yards and in summer in pastures.

The hair cover was studied according to the method of EA Arzumanyan. (1957) into 3 animals from
cach group in summer and winter, by taking hair samples at the midpoint of the last rib from the area of 1
cm” of skin. The mass, density, structure, length and thickness were determined.

In this case, the features of the hair cover in animals of different breeds were revealed.

Results of the research. One of the indicators characterizing the adaptive abilities of animals to
habitat conditions is the nature of the molt's course.

The hair cover characterizes the ability of animals to maintain optimal life status and adaptive ability
to a particular natural and climatic zone. It also performs a heat insulation role and has characteristic
features in animals of the same species. An important indicator that characterizes the fitness of the or-
ganism to the effects of environmental factors is a timely and fairly rapid change in the hair cover. In
connection with this, a study was conducted, during which the features of hair follicle change in animals
of different breeds were studied.

As a result, it was found that moulting among the bull-calves of the three groups took place at the
same time, that is, the breed characteristics of the animals, had practically no effect on time and duration.
The beginning of the change in the hair cover of the bull-calves took place in the last decade of February,
the end - at the end of June, the beginning of July.

Figure 1 shows the sequence of the passage of molting along the sections of the trunk. It should be
noted that the change in the hair cover of the bull-calves was in accordance with the biological charac-
teristics of cattle, namely: it began with the reactive or most sensitive zones - the head, neck; further pas-
sed to the withers, the sacrum, dropped on the hips; Later moved to the area of the back and waist, on the
front of the chest; The latter were shedding their sides, belly and limbs below the elbow and knee joints. A
similar sequence of changes in the hair cover is indicated in his studies by V.F. Petrov (1978, 1982).

Figure 1 — Scheme of the sequence of the passage of molting along the sections of the trunk

If we consider the periods of passage of molting in each part of the trunk, then the following was
observed. Hair loss on the muzzle, neck - February, March; withers, shoulder blades, sacrum - March; the
back of the trunk, hips, back, waist - April; sides, belly, limbs - May. That is, the moulting took place at a
sufficiently high rate, which, most likely, is due not only to the prolonged presence of animals outside the
premises, but also to the general good condition of the young.

The bulls of all groups have a well-marked seasonal change in the nature of the hairline. Moult of
animals passed in usual terms for the zone of the Southern Balkhash region. Complete physiological
molting of bull-calves was completed in early July. There were no intergroup differences in hair change.

Thus, in the course of the studies, there was no difference in moult passage in bull-calves of different
genotype. This in this case can be explained by the similarity of the conditions of keeping animals, as well
as their adaptability to specific climatic conditions.
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Systematic observations of moulting among the bull-calves made it possible to establish that molting
of Kazakh white-headed, Hereford breeds and their hybrids, molting ended July 5-10.

There were no significant differences in the nature and duration of molting between the animals of
the experimental groups.

The obtained data testify to the significant effect of the season on the indices of development of the
hair cover (table 1). Galls of Kazakh white-headed, Hereford breeds and their hybrids had almost identical
pronounced seasonality of hair properties.

Table 1 — Indicators of calves' hair cover by seasons (x + Sx), (n - 3)

Breed
Index
GF KB F

Winter
X+my Cy X+my Cy X+my Cy
mass, mg 81.2+0.30 0.37 79.3£0.91 1.14 79.1£0.95 1.20
length, mm 28.70+0.31 1.06 28.6+0.23 0.81 28.5+0.25 0.88
density, pcs 1782.7+0.95 0.05 1781.3+0.59 0.03 1781.9+0.12 0.01

Summer
X+my C, X+my C, X+my C,
mass, mg 21.824+0.05 0.24 21.78+0.09 041 21.81+0.07 0.30
length, mm 12.27+0.07 0.59 12.25+0.05 0.40 12.244+0.03 0.26
density, pcs 1060.7+5.10 0.48 1064.0+3.06 0.29 1061.7+3.75 0.35

In the summer, the hairline is much rarer, lighter and shorter, in its structure, the hair coat predo-
minates, mainly due to a reduction in the specific weight of the fluff. This improves the heat exchange of
the animal and the environment, mainly by improving skin evaporation reduction. By the onset of the
winter period there was an active growth of the hairline, which is associated with the protective function
of the body from unfavorable environmental conditions and the manifestation of its adaptive plasticity
when these conditions change.

In winter, the mass of hair from 1 cm” of the skin surface compared to the summer period was higher
by 57.4-59.4 mg (P> 0.95), the advantage along the length was 16.2-16.4 mm and the density was 721 -
718 pcs (figure 2).

Some intergroup differences in the indices of the hair cover were revealed. Bulls of Kazakh white-
headed breed differed the largest mass of hair from 1 cm2 of skin in winter. Their hair was thicker and
longer. These indicators were most pronounced in gobies of Kazakh white-headed. By weight of hair from
a unit of area, the Kazakh white-headed breed exceeded the peer crosses by 2.1 mg (P <0.95), Hereford
exceeded by 1.9 mg (P <0.95).

By the length of the hair they had an advantage over the peers of the bulls of the Kazakh white-
headed and Hereford breed and exceeded them by 0.2-0.1 mm (P <0.95). In the thickness of the hair the
bulls of the Kazakh white-headed breed had a slight advantage over their peers.

In the summer, intergroup differences in weight, length and density of hair per 1 cm” were insig-
nificant and statistically unreliable (figure 3).

In winter, there was a marked decrease in the specific weight of the awn, an increase in the content of
downy hair, this provides good thermal insulation against heat loss and cold penetration. A short and
sparse scalp, consisting mainly of an osteal hair, contributes to a better heat exchange between the body
and the environment during the summer, protects animals from excessive overheating,

The hairline was more coarse with the bull-calves obtained as a result of the introductory crossing
with Hereford bulls according to the indices characterizing the quality of the hair cover. Herefords
occupied an intermediate position (table 2).
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Figure 2 — Hair length in winter Figure 3 — Length of hair in summer

Table 2 — Dynamics of the hairline of bull-calves depending on the season of the year (x + Sx), (n-3)

Group
KB GF | F,
Index -
Winter
X+my C, X+my C, X+my C,
Hairmass, pes/cm’ 81.2+0.30 0.37 79.3+0.91 1.14 79.1+0.95 1.20
Amount of hair, unit/cm® 1782.7+0.95 0.05 1781.3+0.59 0.03 1781.9+0.12 0.01
Length, mm 28.7+0.31 1.06 28.6+0.23 0.81 28.540.25 0.88
Awn - pm 63.03+0.49 0.78 62.7+0.90 1.44 62.6+0.85 1.36
Transitional - pm 43.3+0.61 1.40 41.8+1.06 2.54 42.1+0.57 1.34
Pooh - um 28.07+0.38 1.35 27.540.25 0.91 27.7+0.17 0.63
Summer

Hairmass, pes/cm® 21.8240.05 0.24 21.784+0.09 041 21.81+0.07 0.30
Amount of hair, unit/cm’ 12.27+0.07 0.59 12.25+0.05 040 12.24+0.03 0.26
Length, mm 1060.7+5.10 0.48 1064.0+3.06 0.29 1061.7+3.75 0.35
Awn - um 65.5+0.76 1.15 64.940.20 0.31 6524042 0.64
Transitional - pm 44.0+0.62 1.42 42.840.79 1.85 43.44+0.87 2.01
Pooh - um 28.440.56 1.96 28.07+0.74 2.63 28.1+0.32 1.14
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Hair mass, pcs/cm’ in winter, varied in the experimental bull-calves from 79.1-81.2, in the summer
period from 21.78-21.82. The amount of hair, pcs/cm” in the winter, varied in the experimental bulls from
1781.3-1782.7, in the summer 12.24-12.27. Length, mm in the winter, varied in the experimental bulls
28.5-28.7, in the summer from 1060.7-1064.0. The ost-pum in winter time was in the hybrid bull-calves
from 62.6-63.03, in the summer it was from 42.8 to 44.0. Transitional - wum in winter time was in the
hybrid bull-calves from 41.8-43.3, in summer it was 42.8-44.0. Pooh - um in winter time was in the
hybrid bull-calves from 27,5-28,07, in the summer time varied from 28,0-28 4.

At the same time, the bulls of the Kazakh white-headed and Hereford breed and hybrids had a
favorable ratio of ostevyh and downy hair in the winter and summer periods, which facilitated easier
transfer of winter cold in summer and heat in summer.

It was found that the mass of hair in winter with 1 cm® more in Kazakh white-headed breed by 2.4%
compared to Hereford breed, and by 2.6% compared to cross-breeding. Pooh is more in the Kazakh white-
headed breed of animals than in the Hereford breed and is 2.1%, and the transitional hair tone is higher in
the Kazakh white-headed breed than in the Hereford breed, which is 3.5%. Thus, in animals of Kazakh
white-headed breeds with thicker skin, in comparison with the Herefordian animals, a longer and dense
hair cover grows in winter with a high content of down.
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Structure of the hairline of animals of Kazakh white-headed, Hereford breeds and their hybrids in winter

In winter, the hair follicle structure of Kazakh white-headed breed contains more fluff by 21.1%
compared to Hereford breed and by 1.4% compared to hybrid animals. The content of awn in the Hereford
breed and the crossed animals was approximately the same - 0.6% and 0.7%, respectively.

Conclusion. Thus, the animals of all the experimental groups had a well-developed hair follicle. By
the winter, the young grew thick with hair, which contained enough fluff, which is one of the signs of the
adaptive plasticity of the organism when environmental factors change in different seasons of the year.
Hair mass, pcs/cm” in winter, varied in the experimental bull-calves from 79.1-81.2, in the summer period
from 21.78-21.82. The amount of hair, pcs/cm’ in the winter, varied in the experimental bulls from
1781.3-1782.7, in the summer 12.24-12 27. Length, mm in winter, varied in the experimental bull-calves
of 28.5-28.7, in the summer from 1060.7-1064.0. The ost - um in winter time was in the hybrid bull-
calves from 62.6-63.03, in the summer it was from 42.8 to 44.0. Transitional - pm in winter time was in
the hybrid bull-calves from 41.8-43.3, in summer it was 42.8-44.0. Pooh - um in winter time was in the
hybrid bull-calves from 27,5-28,07, in the summer time varied from 28,0-28 4.
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K. III. Hyprasei, P. M. Baiirapunosa
Kazakras yirTeIK arpapisik yHuBepcuTeTi, Anmarsl, Kazakcran

OHTYCTIK BAJIXAIII MAHBI ETTI BAFBITTAFBI TEPE®OP/ ’KOHE
KA3AKTBIH AKBAC TYKbIMJIAPBIH BYKAIIBIKTAPBIHBIH
TEPI ’KABEIHEIHBIH CHIIATAMACEL ©CIPY JKAFJAMIAPEI

Annorammst. Makamana kazaktelH Taza axbac (KB) tyxemmmaperTaza repedopn (I'®) TykemMmapel MEH
KA3aKTHIH ak0aC aHAIBIK CHBIPHI MCH Tepedopa OVKACHIH INAFBLIACTHIPY OApBICBIHAA ajblHFaH Fi ypmarer,0yaaH
OYKaIIBIKTAPABIH KBICKBI JKOHE JKA3FbI KE3EHAEPACTI TYKTI TEpPi KAMBLIFBICHI KAHIBI MOJICMETTEPKEITIPIITEH. JKC-
TIEPUMEHTAJIBIBI TONTAFHI JKAHY ApIAPIbIH OAPIIBIFBI MKAKCHl JAMUTHIH TYKTiKaObIHFame Oonanel. KpIcka Kapait kac
MaJaa MaMbIK KYHI KeI, KaJbIH TYKTI TEPl KaMBUIFBICHIHBIH TY3UIyi OPTa JKaFTalbIHBIH S KBUI MEp3iMiHE Kapa-
MACTaH ar3a7a OcHiMIC Ty miTiK KATBIITACKAH.

KpIc Me3TiTiHAC KA3aKTHIH aK0ac Mal TYKBIMIAPBIHAA TePeopa TYKBIMIAPHIMEH CATACTHIPFAHAA TSPICi KAJIBIH,
V3bIH JKOHC 6TC TBHIFbI3 MAMBIKTBI, KATBIH TAJIIBIKTHI >KAMBUIFEl KaNTaiasl. Kpic Me3TimiHe »KaHyapIslH KaJIbIITacy
GapbhICHIHAA TIPI CATMAaFbl )KOHE KYHIHIH Y3BIHABIFBI APTAAbL, TYKTI KAMBIIFBICHIHBIH KYPBLTBICHI OOMBIHIIA MAMBIK
JKYHI oT¢ kel 00aabel. By Myifi3ai ipi KApaHBIH KATBIH KAPJIbI, CYBIKTRIFBI OPTAMIA KBICKBI OPTA JKaFJaibIHA OCHIM-
JCNYIITKE TO3IMALTITIH KOPCCTC L.

Tipek co3aep: Ka3akTeIH ak0ackl, repedopa, Oyaan, TomTaMa, TYKbIM, TAJIIBIK, YKAOBIH, JKYH.

K. III. Hyprasei, P. M. Baiirapunosa
«Kazaxckuit HAMMOHATIBHBIN arpapHBIN yHUBEpCHTET», Amvarsl, Kazaxcran

XAPAKTEPHCTHKA BOJIOCAHOI'O IIOKPOBA BBIYKOB
MACHOTI'O CKOTA I'EPE®OPACKOH U KAZAXCKOM BEJIOTI'OJIOBOMU ITOPOAbI
PA3BOJUMBIX B YCJIIOBHUAX IO KHOI'O ITIPUBAJIXAITbA

AHHOTaHI/Iﬂ. B cratee NPUBCACHBI OAHHBIC BOJOCAHOIO MIMOKPOBA OBIMKOB B 3HMHHH H JICTHHI nepuom,
TIOJIY YEHHBIX ITyTEM YHCTOMOPOIHOTO pa3BeacHUS: Kazaxcko oemoronosoii (Kb), repedopackoit (I'®) u nx momecu
F; & repedopms x§ kazaxckas 0enorosiosast) nopox. JKMBOTHBIE BCEX MOJOTBITHBIX TPYNN OOJATAIH XOPOIIO
Pa3BUTHIM BOJOCSHBIM IMOKPOBOM. K 3MMe MOJIOAHSAK 00pacTai IycTsIM BOJIOCOM, B KOTOPOM COJEPAJOCh AOCTa-
TOYHO IyXa, UYTO ABLACTCA OOAHHUM W3 IMPH3HAKOB aﬂaHTaL[I/IOHHOI\/II NJIACTHITHOCTH OPraHu3Ma MPH U3MCHCHUH (I)aI(-
TOPOB OKPY KAIOIIEH CPEAbI B PA3IHUHbIC CE30HbI TOA.

B 3uMHUIT neprHoa v JKHBOTHBIX KA3aXCKOHM OCIOTOI0BOM MOPOABL, HMCIOIIKX 00JIeC TOJCTYIO KOXKY, IO CpaB-
HEHHIO ¢ repeopackoil mOpoaoH, BeIpacTacT Oolice AMHHHBIA W TYCTOH BOJOCSHOH IIOKPOB C BBICOKHM COZCPIKa-
HHCM ITyXa. B 3umumMit nepuoa, B MPOUCCCC adanTalld >XKAUBOTHBIX 3HAYUTCIIBHO YBCIIHMIHUBACTCA MACCa H JJTHHA
BOIIOC, B CTPYKTYPE BOJOCSHOTO HMOKPOBA OOIBINE COACPKUTCS MyXa. ITO MOATBEP)KIACT XOPOIIYI0 aaanTanuoOH-
HYIO CIIOCOOHOCTH KPYITHOTO POTATOr0 CKOTA K YMEPESHHOMY KIMMATy, KOTOPBIH XapaKTEPU3YETCs CHEKHBIMH, HO HE
OYECHb CYPOBBIMH 3HMAMH.

KimoueBnie cioBa: ka3axckas 0e1oronosast, repeopackas, IIOMECH, CTat0, IOPoIa, OCTh, IOKPOB, BOJIOC.




