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The article discusses the features of the histological structure of the skin of crossbred sheep. The results of a
comparative study of some morphological features of the histological structure of the skin of young meat and wool sheep
of the West Kazakhstan are presented. Ewe lambs from the selection of stud rams with 48 and 50 wool quality mated with
ewes of 56 wool quality had thicker skin, while the skin was somewhat thinner in the group where stud rams of 48 and 50
wool quality were paired with ewes of 58 wool quality. The total skin thickness of ewe lambs from the first selection (rams
— 48, ewes — 56 wool quality) was 2698.7 um, whereas in the second selection (rams — 50, ewes — 58 wool quality), this
indicator was 2548.8 um.

Studies have shown that crossbred lambs are born with developed skin and hair coat. The results of study of
histological structure of the skin showed that the offspring obtained from ewes with 56 wool quality with rams of 48 and 50
quality are characterized by higher indicators of the total skin thickness and a better developed pilar layer.

This skin structure had a significant impact on the growth of longer wool, primarily of 56 quality.

Ewe lambs obtained from rams with 50 wool quality and ewes with 58 wool quality had lower overall skin thickness
and a thinner pilar layer compared to their peers in the first three groups. However, these ewe lambs had denser wool and
a better ratio of secondary to primary follicles.

Keywords: sheep, skin histological structure, epidermis, pilar layer, follicles.
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Makanada kpoccbpedmi KolnapObiH MepiCiHiH 2ucmonoausifibiK KypbiibIMbIHbIH epeKweriikmepi Kapacmbi-
pbinadbl. bambic KasakcmaHHbiH emmi-xyHOIi KoUnapbiHbIH Xac mesndepiHiH mepiciHiH 2ucmoKypbibIMbIHbIH Kelbip
Mopghorio2uAsbIK epeKwenikmepiH canbicmbipMmaribl 3epmmey Homuxesnepi kenmipinegeH. XKyHHiH 48 xoHe 50 canacel
b6ap amarnblK Kowkapiap MeH 56 cananbl aHanbikmapObiH XyrnmaybiHaH anblHFaH ypraulbl K03bliapdblH mepici KasbiH,
an 48 xoHe 50 canacbl 6ap amarnbik Kowkapnapdbl 58 canacel bap aHanbiKmapMeH Xynmacmabipy HycKaybIHaH arblHFaH
yprawbl Ko3blnapoblH mepici xyka 60orbin kesoi.

48 cananbl amaneiK Kowkapnapobl XyHHIH 56 canacebl 6ap aHarbIKMapMeH XoHe Xynmacmblpy HomuxeciHoe
anbiHFaH mendiH mepiciHiH xannbl KanbliHObiFbl 2698,7 MKM, an XyHHiH 50 cananbi KowkapnapObl 58 canacbl 6ap
cayrnbIKmapMeH XyrnmacmbipraH ke30e byn kepcemkiw 2548,8 Mkm Kypaobil.

3epmmeynep kepcemkeHdel, Kpoccbpedmi Ko3blrnap MOorfbIK KarblimackaH mepi xaMblifbICbIMeH myblnaobl.
TepiHiH 2uCMOKYpPbINbIMbIH 3epmmey HomuxeciHOe XyHHIH 56 canackl 6ap cayrnbiKkmapObl XYHHIH 48 xoHe 50 canachk!
6ap amarnbIK KOWKapaapMeH Xyrnmacmbipy HOMUXeCiHOe arnbiHFaH yprakmap MmePpICiHiH xairnbl KanbiHObIfbl XOFapbl
KepcemkiwmepimMeH XoHe Xakcbl OaMbifaH nunsapnsl KabambeiMeH cunammanamblHbl aHbikmanobl. TepiHiH Oy
KYPbInbIMbI Y3bIH XYHOI Kanbinmacmelpyra, HezaisdiHeH 56 canarbl XyH natda 6onybiHa alimaprbikmal acep emedi. 50
canarnbl XyHOi KowKaprnapdaH xoHe 58 canarnbl aHanbiKmapdaH anbiHFaH MOKMbIIap MepiHiH Xanmnbl KanbiHObIFbI MEH
OHbIH nunsapbl Kabamsl 6olbiHWa anfFawkbl yw monmarb! KypbbinapbiHaH meMeH Kepcemkiwmepee ue. Anatda, byn
ypralbl Ko3blnap XYyHHIH aca KOKIlblfbIMeH, coHOal-aK bipiHwWi xXeHe ekiHwi ¢honnukynanapObiH apakambIHachl XakKcbl
Hemuxxe Kepcemmi.

TytiiHdi ce3dep: Kolinap, mepi 2uCMOKYpPbINbIMbI, 3MUOepMUC, NUAApIsLl kKabam, gponnuxkynoap.
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B cmambe paccmampugaromcesi 0cobeHHOCMU 2ucmosio2u4ecko20 CmpoeHUsT KOXU KpoccbpedHbix osey. lNpuso-
0simcsi pe3ynibmamal CpasHUMENIbHO20 U3yHYeHUsT HEKOMOPbIX MOP@Ooio2u4eckux ocobeHHocmel a2ucmocmpyKmypbl
KOXU MOSIOOHSIKa MsicowepcmHbix ogely 3anadHozo KaszaxcmaHa. bonee moncmol Koxel omnu4armcs SpKu om
nodbopa bapaHos-npousgodumerneli ¢ 48 u 50 kayuecmeom wepcmu, ¢ Mamkamu 56 kadecmea, U HECKOJ/IbKO MOHbWE 8
sapuaHme rnodbopa bapaHoe ¢ 48 u 50 kayuecmeom wepcmu, ¢ Mamkamu 58 ka4ecmea.

Obuwas monuuHa Koxu sipok, 20e e nodbope yyacmeosasnu rpoudsodumernu ¢ 48 u mamku ¢ 56 kayecmeom
wepcmu, cocmasurna 2698,7 MkM, a rokasamersnb 8 gapuaHme riodbopa, e0e podumernu UMesu MOHUHY wepcmu —
6apaHbl — 50 u mamku 58 kauecmea — 2548,8 Mkm,

UccnedosaHusi nokasasnu, 4Ymo KpoccOpeloHbie sieHsma poxdaromcs ¢ pa3sumbiM KOXHO-80/10CSIHbIM MOKPOBOM.
B pesynbmame u3y4eHuss 2ucmocmpyKmypbl KOXU yCmaHoB8/IEHO, YMO rOMmMoMCmeo, MoslydYeHHoe om Mamok ¢ 56
Kkayecmeom wepcmu, ¢ bapaHamu 48 u 50 kadecmeom, xapakmepu3dyemcsi 6oree 8bICOKUMU roKa3amernsamu obwel
MONWUHbI KOXU U JlyHwe pa3sumsbiM MUIPHbIM CrioeM. Takoe crmpoeHUe KOXU oKasaslo Cyu,eCmeeHHoe 8MusiHue Ha
pocm 6ornee OnuHHOU wepcmu, 8 0OCHOBHOM, 56 kayecmea. Spku, nony4eHHble om bapaHos ¢ 50 kavecmeom wepcmu u
Mamok ¢ 58 kauecmeom 1o obwjeli MonuUHe KOXU U ee MUspHOMY CII0K yCmyrnam c80UM C8EpCMHUUAM nepabix mpex
epynn. OGHako amu sipku obniadatom 6onee eycmol Wepcmbio U 1y4UWUM COOMHOWEHUEM 8MOPUYHBIX U NePB8UYHbIX
gonnukynos.

Knroqeenle cnoea: 08Uk, 2ucmocmpykmypa Koxu, anudepmuc, nussipHbil ciol, QponnuKysbi.

Introduction. The West Kazakhstan region is one of the leading sheep-breeding regions of Kazakhstan and plays
an important role in meeting the food needs of the national economy [1, p.50, 2, p.180].

Since currently the focus in sheep breeding is the increase in meat productivity, genetic resources are used to the
maximum extent to accelerate the breeding process. At the same time, due attention is paid to improving wool productivity
and its quality.

Created in the last century for 30 years and approved in 1996 under the name Akzhaik meat and wool breed is a
unique gene pool of the domestic semi fine-wool breed, which produces young mutton, semi thin — crossbred wool and is
used in the breeding as a breeding material for improving sheep bred in our country.

A distinctive feature of new breed is that the classical method of obtaining meat-wool crossbred sheep was not
applied by using purebred English long-haired breeds on fine-wool ewes, and all work was based on the use of cross-bred
Lincoln and Romney-marsh Kazakh sheep reproductions on local fine-wooled coarse-wooled cross-bred ewes with a
different character on the paternal side the coat, this ensured the high adaptability of the sheep of the created breed to
breeding in the natural and climatic conditions of Western Kazakhstan [3, p.98].

The Akzhaik meat and wool breed of sheep, bred in the West Kazakhstan region, has been ensuring the efficiency
of the industry for all years due to the production of valuable mutton and crossbred wool.
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When creating a herd of crossbred sheep by the method of transformative crossing, the coat undergoes the greatest
change, which differs significantly from the original forms. This change is closely related to the histostructure of the skin.
[4, p.48, 5, p.63].

Objective, tasks. In this regard, it is of great practical importance to study the issues of variability and inheritance
of the structure of the skin and hair during the improvement of a herd of crossbred sheep, which allows us to trace the
successive stages of the formation of the coat and reveal some patterns of the formative process [6, p.37, 7, p. 60].

The ongoing research on the study of the characteristics of the skin and hair of crossbreeds obtained based on the
selection of parental pairs determines the relevance.

The purpose of the research is a comparative study of some morphological features of the skin and hair of the
offspring of sheep obtained by selecting parents taking into account the tone of the wool.

Based on this goal, the objectives of the research included: to study the histological structure of the skin and hair
of crossbred ewes of the Akzhaik meat and wool breed, obtained from various selection options for producing sheep and
ewes, taking into account the tone of the wool.

Materials and methods. The study included producing sheep with fine wool of 48 and 50 qualities, mixed semi—
fine wool ewes with wool of 56 and 58 qualities and their offspring. The first group included rams with toned wool of 48
quality mated with ewes of 56 quality, the second group included rams of 48 quality mated with ewes of 58 quality, the third
group — rams of 50 quality mated with ewes of 56 quality and the fourth — rams of 50 quality mated with ewes of 58 quality.

The thickness of the skin largely depends on the breed, gender, age, state of fatness, constitutional and individual
characteristics of the animal [8, p. 296, 9, p.50].

Results. It should be noted that studies of the histological structure of the skin in offspring from various variants of
selection of Akzhaik meat — wool sheep and crossbred ewes are of some importance for further breeding (table 1).

Table 1— Thickness of the skin and skin layers

Groups | Age Total skin thickness, Including
microns epidermis reticular layer dermis
Mm microns o microns o microns o
1 2 3 4 5 6 7 8 9

| 12 2698,7+169,2 21,58+0,73 0,80 | 1822,7457,8 | 67,54 | 854,42+547 31,66
Il 12 2658,5+171,2 22,06+0,25 0,83 | 1894,9458,6 | 71,28 | 741,54+53,4 27,89
1} 12 2578,8+155,4 21,91+0,77 0,85 | 1767,7461,3 | 68,55 | 789,19+58,2 30,60
\ 12 2548,8+147,8 20,63+0,48 0,81 1740,6£53,2 | 68,32 | 786,57+55,5 30,87

As can be seen from table 1, thicker skin differs from the selection of rams with 48 and 50 quality mated with 56
quality ewes and it is slightly thinner in the lambs obtained from selection of rams with 48 and 50 quality with ewes of 58
quality.

The total thickness of the ewe skin differs in the first selection option in one-year-old lambs; the indicator was 2698.7
microns. The lowest indicator was noted in the fourth selection option and reached 2548.8 microns, where the parents had
the following wool quality: rams of 50 quality and ewes of 58 quality.

Our research has shown that crossbred lambs are born with developed skin and hair. The growth and development
of the skin—particularly its thickness and the differentiation of its layers—are closely connected to the hair formation process
that takes place during the embryonic stage. As a result, by the time of birth, the overall skin thickness and its individual
layers reach a level of maturity sufficient to effectively regulate the subsequent growth of wool.

According to the degree of development of the epidermis in crossbred lambs, there are slight differences depending
on the selection options, 0,48 — 1,43 microns.

Characterizing the pilar layer, it can be noted that the share of the pilar layer in all groups of female lamb accounts
for from 67,54 to 71,28 % of the total skin thickness. Studies have shown that the development of the pilar layer in the
second and third groups showed slightly better indicators compared to the first and fourth at the age of one year.

If we compare the offspring of sheep producers with wool of 48 quality with 50 quality, then the superiority remains
with the offspring, where producers with toned wool of 48 quality participated.

The best development of the reticular layer was noted in the first group and this indicator amounted to 854,42
microns. In the third and fourth groups, this indicator was approximately the same 789,19 and 786,57 microns.

One of the factors determining the wool productivity of sheep is the wool density, which in turn depends on the
density of skin follicles [10, p.287].

The number of follicles per unit area of the skin is the most important factor determining the density of wool in
sheep. In our studies, in offspring obtained from different variants of parental selection, under the same conditions of
feeding and husbandry, the quantitative development of hair follicles manifests itself to varying degrees.

At the same time, the density of follicles per Tmm? of skin at one year of age ranged from 33,32-37,51 (table.2).

Table 2 — Number of follicles per 1 mm? of skin

Groups n The number of hair follicles Lim
M+m
1 2 3 4
| 5 35,32 £1,27 28,35 -45,10
Il 5 35,71 +1,75 27,12 - 48,26
1} 5 36,49 + 1,58 28,00 — 46,18
\ 5 37,51+ 1,56 27,50 - 47,82
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It should be noted that the young ewe of the fourth group surpass their peers by 1.02-2.19 microns in this indicator.
This indicates that the number of hair follicles decreases slightly with age. The variability of the number of hair follicles per
unit area of the skin is influenced by parental forms.

In the skin, the follicles are not located separately, but in the form of hair groups, each of which usually has one,
less often two or three primary follicles and several secondary follicles around them. The number of secondary follicles in
the group per primary, which is commonly referred to as the ratio of secondary fibers to primary is a hereditary trait in
sheep (table 3).

Table 3— Follicle ratios in the group (12 months old animals)

Groups of female lambs n Mzm Lim
1 2 3 4
I 5 6,35+ 0,28 6,11 -8,25
Il 5 6,53 + 0,34 6,00 — 8,15
11 5 6,60 + 0,29 6,75-9,14
\Y) 5 6,97 + 0,32 6,50 — 9,35

This ratio varies depending on the direction of productivity and breed of animals. The widest ratio is observed in the
ewes of the fourth group — 6.97 versus 6.35 in the first, 6.53 in the second and 6.60 in the third group. The fluctuations in
the groups ranged from 6.00 to 9.35.

Conclusion. The study of the skin microstructure revealed that higher values of the total skin thickness were
observed in the offspring obtained from ewes of 56 quality mated with rams of 48 and 50 quality; additionally they had a
more developed pilar layer. This skin structure had a significant impact on the growth of longer hair, mainly of high quality.

The female lamb obtained from mating rams of 50 quality and ewes of 58 quality were inferior to their peers of the
first three groups in terms of the total thickness of the skin and its pilar layer. However, these ewes had thicker hair and a
better ratio of secondary and primary follicles.

Information about financing. This research has is funded by the Ministry of Agriculture of the Republic of
Kazakhstan (Grant Ne BR22885692).
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Makana 2022-2024 xx. apanbifbiHOa XypeaidinzeH OanarnblK 3epmmey XyMbiCmapblHbIH HamuxeciHoe paric
Oakblndapbl 3ussHKecmepiH aHbIKmay XoHe 051ap0bl KopFay waparnapb! ycbiHbliadbl. 3epmmey xymbicmapbl Kambbin
06sbickl T.PoicKynos aydaHbiHbIH "bepik" LLIK xypei3indi. SepmmenemiH aymakma paric 3usiHkecmepiHe KapCbl XUMUSITIbIK
3ammap MeH MuHepanlbl mbiHalUmkbiumapdbl KondaHy 6olibiHwa Oananbik maxipubenep xacandbl. Tornbipakma
mipwinik ememiH 3usiHkecmepdiH iwiHeH parnc OaKblidapbiHa KeMipeiw Kypmmap, CbIM Kypmmapb! 3UsiH muai3edi.
BAHmomoghazmapdaH: xep KoHbI30ap, cmagunuHudmep, Xymcak OeHeriep XoHe KoKyuHerudmep aHblkmanobi. XKep
KOHbI30aphbl, XyMcak OeHernep XaHe KokyuHemnnuomep bypwikmeHy keseHiHOe nalida 6onadbi. Kpecmmi 6ypeenepze
Kapcbl Keneci npenapammap cbiHamadaH emmi: cymu-anbga, 5% k.e. (accheHsanepam, 0,3 n/2a), BU-58 k. e (Oume-
moam, 0,8 n/2a), axunnec, K.e. (nambda-yueanompuH, 0,2 5i/2a). bapnsik ceiHanraH npenapammap Xofapbl 6UOno2usbIK
muimdinikmi kepcemmi. Heezizai 3usHkecmepOiH OamybiHbIH OUOMO_UANbIK epeKkwesnikmepi xoHe onapObiH CaHbIH
asalimambiH chakmopnap 3epmmernoi.

XKambbin obrnibicbiHOarbi parc OakblindapbiHOa 3usiHkecmepOiH keneci mypnepi mipkendi: Psylliodes chrysocephala
L., Eurydema omata L., Eurydema oleracea L., Colahellus sophiae Schall., Entomoscelis adonidis Pall., Phaedon cochlea-
rial F., Ceutorchynchus assimilis Pauk., Baris chlorizans userm., Meligethes aeneus F., Perrisia brassiae Winn., Evergestis
extimalis Scop.

TyliiHdi ce3dep: paric Oakbifibl, Myp Kypambi, 3usHKecmep, ecin-0amy, Xumusiiibik eHoey, malsnbi 0akbiioap,
buonoausinbiKk muimOirikK.
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