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Abstract

Hypodermosis is known to be a parasitosis of cattle having a negative economic impact. Nevertheless,
it is still (or again) highly prevalent in Kazakhstan and other Central Asian regions. This is mainly
attributable to the restructuring and privatization of animal husbandry after the dissolution of the former
Soviet Union that was associated with economic and social problems, some of them still persist in

agriculture today.

In view of its negative economic impact, bovine hypodermosis should be controlled by appropriate
measures, also by government support and regulations, in order to improve the animal health and the
profitability of cattle farming and thus to increase the income of small-holding farmers in particular.

The aim of the present paper is to provide an understanding and background for this recommendation.
After a description of related English terms and the life cycle of Hypoderma species, a brief review is
given on the occurrence of bovine hypodermosis in Kazakhstan and other Central Asian regions and its
economic impact as well as on current options to control and eradicate this parasitosis.

Keywords: Hypoderma, hypodermosis, cattle, prevalence, economic impact, control, Kazakhstan,

Central Asia.

Introduction

Bovine hypodermosis had been substantially
diminished or even eradicated by appropriate
control measures in several west European
countries for many years [1,2]. In contrast, this
parasitosis is still prevalent in Kazakhstan and
other Central Asian regions (see below). The
explanation for this can be found in the history
of animal husbandry: bovine hypodermosis had
been controlled and reduced, but not eradicated,
in the former Soviet Union including its Central
Asian regions during the last decades of the 20th
century [3]. However, after the dissolution of the
Soviet Union and the independence of Kazakhstan
and other former Soviet republics the agricultural
system was restructured and collective farms
were privatized in the nineties, resulting in large
economic and social problems. Since then, there
has been no systematic control of hypodermosis
[4].

Currently, the national population of cattle

comprises approximately 7,150,000 heads,
including 3,000,000 dairy cows, in Kazakhstan.
The vast majority of dairy cows are kept by
private households for subsistence (61.6%) and
on small farms (31.7%); just 6.7% of the cows are
kept on large agricultural enterprises according
to the official veterinary census [5]. Small-scale
livestock holders are usually poor, e.g., in eastern
Kazakhstan [6], and most of them have little, if
any, knowledge of useful preventive measures.

Therefore, in view of its negative economic
impact (see below), this parasitosis should be
controlled with appropriate measures, also by
government support and regulations, if possible,
in order to improve the animal health and the
profitability of cattle farming and thus to increase
the income of small farmers in particular.

The aim of the present paper is to provide
an understanding and background for this
recommendation.
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After a description of related English terms and
the life cycle of Hypoderma species (spp.), a brief
review is given on the occurrence of hypodermosis

Hypoderma species and terminology

Hypodermosis is an arthropod infection of
domestic and wild ruminants. In cattle and other
bovine species (yak, buffalo, and bison) it is caused
by larval stages of three Hypoderma spp.:

* H. bovis (Linnaeus, 1758)

e H. lineatum (De Villers, 1789)

» H. sinense (Pleske, 1926), re-described as
a valid species in western China [6].

Although these parasites are relatively

host-specific and adapted to bovine hosts, few
cases had been also reported from sheep and goats

in Kazakhstan and other Central Asian regions and
its economic impact as well as on current options
to control and eradicate this parasitosis.

[7], horses [8,9] as well as humans [10].

Hypoderma spp. belong to the family Oestridae
(“bot flies”). The common English name of bovine
Hypoderma spp. is “warble flies” or “cattle grubs”.
Their adult flies are also known as “gad flies”,
referring to the escape response of cattle (termed
gadding) attacked by these flies, or “heel flies”,
referring to the defensive behaviour of cattle in
kicking up the hind legs against attacking flies (see
Fig. 1).

Figure 1 — Historical Dutch postcard by the ‘Cattle Grub Control Committee’ promoting the control
of bovine hypodermosis in the Netherlands, published in the early 1950s. The drawing shows
the characteristic defensive behavior of a cow attacked by Hypoderma flies on pasture: escape

response (termed gadding) and kicking up the hind legs resulting in the name “gad fly” or “heel fly”,

respectively (Ophoto: C. Bauer).
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Figure 2 — Second- and third-stage larvae of Hypoderma bovis under the skin of a cattle.
Inset showing two third-stage larvae; scale bar: 3 cm (©photos: Institute of Parasitology Giessen).

Life cycle of bovine Hypoderma spp.

Hypoderma spp. have an annual life cycle:
Their adult flies have reduced mouthparts and
cannot feed. They deposit eggs on the hair of hosts
during grazing in summer. First-stage larvae hatch
from the eggs within a few days, burrow through
the host skin and migrate to the spinal canal (H.
bovis) or esophagus tissue (H. lineatum, H. sinense)
for overwintering. In following spring, the larvae
reach the subcutaneous tissue of the back and

develop into second and third larval stages (Fig.
2), which form characteristic subcutaneous bumps
(‘warbles’) (Fig. 3).

This larval parasitism is termed (sub)
cutaneous or furuncular myiasis (from ancient
Greek: “uyia’ = fly). Finally, third-stage larvae
emerge from the skin nodules after 1-2 months
(Fig. 4) and drop to the ground for pupation
[12,13].

iy . By
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Figure 3 — Back of a cow showing several warbles (Ophoto: C. Bauer).
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Figure 4 — A third-stage Hypoderma sp. larva emerging from the skin nodule in spring
(©photo: C. Bauer).

Clinical and economic impact of bovine
hypodermosis

Warbles cause pain and suffering of affected
catle that may result, depending on the larval
counts, in

» adecrease of milk yield,

» lack of bodyweight gain and depreciated
carcasses,

» aswellasinconsiderable losses of the hide
quality (Fig. 5) for the leather industry [14,15].

The total annual losses by hypodermosis
in Russia were estimated at 6.5 billion rubles

(approximately 220 million US dollars) at the
beginning of the 21st century [3]. The losses on
damaged hides in northern China were estimated
at 15 million US dollars a year [16].

Last but not least, because the internationally
recognized animal welfare standards demand,
inter alia, “freedom from pain, injury and disease”
[17,18], hypodermosis causing painful warbles is
also a problem of animal welfare.

Figure 5 — Cattle hide damaged by Hypoderma sp. larvae
(©photo: Institute of Parasitology Giessen).
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Species distribution and prevalence of
bovine hypodermosis

Bovine hypodermosis occurs in the northern
hemisphere only [12,19]. H. bovis and H. lineatum
are the species found in Kazakhstan [20,21,22,23],
Kyrgyzstan [24], Uzbekistan [25], Turkmenistan

[26], and Tajikistan [27]. The third species H.
sinense mainly present in yaks occurs in China [7]
and was also reported from the former Tajik SSR
[28].

Table 1 — Historical and current data on the prevalence of bovine hypodermosis in Kazakhstan and

neighboring regions.

Country Method Host Study period Prevalence Ref.
- province or region species (%)1
Kazakhstan Clinical Cattle 1949-52 77 [29]
(former Kazakh SSR)
- northern steppe zone Clinical Cattle 1979-81 A: 1125
Y:20-30 [20]
- North Kazakhstan Clinical Cattle Early 1990s 1-35 [21]
- North Kazakhstan Clinical Cattle 2016-18 A: 8
Y: 19 [22]
- East Kazakhstan Clinical Cattle End of 1970s / 20-30 [30]
beginning of 1980s
- East Kazakhstan Clinical Cattle 2015-18 A: 22
Y: 46 [23]
- West Kazakhstan Clinical Cattle 1999 ~100 [31]
- eight Kazakh oblasts Serology | Cattle Winter 2015/16 A: 74 [32]
Kyrgyzstan Clinical Cattle ? + [24]
Uzbekistan Clinical Cattle 1997-98 14 [25]
Turkmenistan Clinical Cattle Before 1969 + [26]
(former Turkmen SSR)
Tajikistan (former Tajik SSR) | Clinical Yak 1966 A:50-70 [28]
Y: 80-90
- south Tajikistan Clinical Cattle Before 2021 11-31 [27]
Russia Clinical Cattle 200003 10-22 [33]
- west Siberia, Tyumen 2004-09 0.4-4
2010-12 0-0.1
Altai Republic Clinical Cattle 1993-2003 47 [34]
- Kemerovo oblast 73
China Serology | Cattle, 2001-02 52 [35]
- Xinyang province yak

'A: adult animals (>2 years old); Y: young animals (<2 years old); + occurring.

The available literature provides only
imprecise and difficult to compare data on the
prevalence (extensity) of the bovine hypodermosis
in Central Asian regions. Reasons for this are that
the studies were regionally limited or performed in
few herds only, were from earlier periods of time
only, or detailed information on sampling criteria,
age of the animals examined and examination

method used was missing. Obviously, there
were no province-wide or nationwide surveys to
estimate the prevalence of Hypoderma infection.
Nevertheless, the available data strongly show
that the hypodermosis is still (or already again)
widespread and common in Kazakhstan and
most other Central Asian regions (Table 1).
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First-choice compounds against Hypoderma
larvae
The first-choice compounds for the
treatment of Hypoderma-infected cattle and
yaks are currently macrocyclic lactones, such
as ivermectin [36,37,38], doramectin [39,40],
eprinomectin [41], and moxidectin [42,43], which
have a nearly 100% efficacy against Hypoderma
first-stage larvae. Depending on the formulation
of the drug, they are applied either subcutaneously
at a dose of 200 pg/kg bodyweight (bwt.) or

Recommendations for a strategic control of
bovine hypodermosis

Bovine hypodermosis can be successfully
controlled and eradicated from an area, in
principle [1,2]. This is also shown by recent
examples from the Russian Federation [3,38,46]
and China [47], where the prevalence had been
reduced by government monitored and promoted
control measures and several years of the consistent
use of appropriate antiparasitic drugs.

Guidelines for launching a Hypoderma
eradication program can be read in the final report
on the European cooperation ‘Improvements in the
control methods for warble fly in livestock’ [47].

In endemic regions one treatment with a
macrocyclic lactone should be given to all cattle or
yaks in late October or November (but not later,
e.g. [48]) to kill the first-stage Hypoderma larvae
and therefore to protect the animals from pain and
suffering and to prevent economic losses.

When such a hypodermosis control is
mandatory (as in France) or can be coordinated
on a regional or national level, and when the
mentioned compounds are strictly used for all
(!) bovines that were grazed in summer on all (!)
farms of a region, the eradication of hypodermosis
is possible within a few years [1,2].

In Canada, a Hypoderma control program,
being supported by the government, was found to
have a high benefit-cost ratio estimated at 11-17:1
[14].

Unfortunately, in Kazakhstan and other Central
Asian countries the hypodermosis treatment is not
mandatory but the farmers’ initiative until now.
Therefore, only a few farmers usually take an
interest to control this disease, even if the parasites
reduce the profit per animal. An eradication will
not be achievable in such a situation. This is

pour-on at a dose of 500 pg/kg bwt. An excellent
efficacy against Hypoderma larvae has been
also documented for the long-acting injection
formulations of ivermectin (‘Ivomec® Gold’ [44])
and eprinomectin (‘Longrange®’ [45]).

In contrast, synthetic pyrethroids given as
repellents are not sufficiently effective to protect
cattle from Hypoderma flies and their egg
deposition in summer [33].

because re-infections in cattle herds can occur by
a few untreated animals on the respective farm
remaining the reservoir of the parasite and/or by
recently purchased animals from other farms that
are infected with Hypoderma larvae.

Any hypodermosis focus may spread very
rapidly as an older example from Ireland shows:
this country was Hypoderma free until 1982,
when 32 infected cattle on 7 farms were detected.
Unfortunately, no treatment was applied because
of the ‘low prevalence’. However, a survey done
in spring 1985 presented that in the meanwhile
more than 2,200 cattle from 312 farms were
affected [1]. Therefore, efforts should be made that
an appropriate hypodermosis control program will
become mandatory in Central Asian regions for
the benefit of both cattle and farmers.

A very cost-saving and proven method of the
treatment against Hypoderma first-stage larvae
is the autumn (!) application of a ‘microdose’
of ivermectin: 2 pg/kg bwt. subcutaneously
(1/100 of the normal dose) that is 0.1 ml of the
1% injection solution to cattle or yaks regardless
of bodyweight, or 2.5 pg/kg bwt. pour-on (2.5 ml
of the 0.5% pour-on solution per head regardless
of bodyweight) [1,2,49]. Similarly, a ‘minidose’
of eprinomectin of 50 pg/kg bwt. pour-on was
reported to be as effective as the approved dose
of 500 pg/kg bwt. pour-on [50]. (It should be
emphasized that micro - or minidoses have not
any sufficient efficacy against other arthropod
or nematode infections.) Unlike ivermectin,
moxidectin given at a microdose (1 mg per head
regardless of bodyweight) is not sufficiently
effective against Hypoderma larvae [43].
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Conclusion

Given the widespread occurrence and the Asia to eradicate this parasitosis by appropriate
negative economic impact of hypodermosis, control measures. This aims to improve the health
province-wide campaigns should be initiated and performance of cattle and to increase the
and supported by the government and respective  economic income of the farmers.
authorities in Kazakhstan and elsewhere in Central
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KA3AKCTAHJIA ’)KOHE OPTAJIBIK ABUSTHBIH BACKA AUMAKTAPBIHIAFBI IPI
KAPA MAJIABIH 'HIIOAEPMO3BbIHA KBICKA HIOJIY - OCBI ITAPASUTO3BEH
KYPECYJIIH MEMJIEKETTIK IIIAPAJIAPBI BOMBIHIIIA ¥YCBIHBICTAP

Bauer Ch.'?

‘Ruedersdorfer Strasse 32, 15566 Schoeneiche bei Berlin, Germany
(formerly: Institute of Parasitology, Justus Liebig University Giessen, Germany)
2C.Cetigpynnun ameinoazvl Kazax azpomexnuxanvix yrusepcumenti,
IKenic danevinel, 62, Hyp-Cyaman ., 010011, Kazaxcman
E-mail: bauer.eisern@gmail.com

Tyiiin

['umomepmo3 - xKarbIMCHI3 PKOHOMUKAIBIK CAIAPHI 0ap ipi Kapa MalJIbIH apa3uTO3bl €KeHi OeNTiTi.
Jerenmen, o o e (HeMece KaiTanan) Ka3zakcranma xone OpTanbik A3UsSHBIH 0acka alMaKTapbIH/Ia
KeHiHeH TapairaH. by, HeriziHeH, OypbiHFel KeHec Onarbl bIIbIpaFaHHAH KEWiH Mall MapyallbUTbIFbL
OHJIIPICIH KalTa KYpbUIBIMJIAy MEH >KEeKeIIeJeHIPY HETi3iHJe KaJbITaCKaH SKOHOMHUKAJBIK JKOHE
QJIEYMETTIK MocellelepMeH OalIaHbICThl OOJBI, OJIAP/IBIH Oip 06JIiri aybul MapyambUIbIFBIHIA i J1e
caKTaiyja.

Ocpiran opail TUITOIEPMO3/IBIH 3KOHOMHKAFa OKENETIH 3apIanTapblH €CKepe OTBIPHII, MAalJbIH
JICHCAYJIBIFBIH JKaKCcapTy KoHE MIaFrblH (pepMepiepiH KipiCiH ecipy YIIiH, JKalIbl anFadaa ipi Kapa
MaJl MapyallbUIBIFEIHBIH pEHTa0ebIITITiH apTThIPy MaKCcaThIH/Ia THITOAePMO30eH Kypecy mapaiapbiH
KYPTi3y, COHIAM-aK OJIap Ikl MEMJIEKETTIK PETTEy apKbUIbI OaKbLIay KaXKeT.

MaxasaHbIH MaKcaThl - OChI YCHIHBICTBIH TYCIHITI MEH HET131H KaMTaMachl3 €Ty. AFBUIIIBIH TUTIHIET]
ykcac tepmuHaep MeH Hypoderma TyprepiHiH eMmipiik IUKIIIH cumaTTaraHHaH keliH Kazakcranma
xkoHe Oacka OpTanblK A3us ailMakTapblHAa ipi Kapa MaJ THIOJAEPMO3bI JKOHE OHBIH IKOHOMHUKAIBIK
ocepi, COHA-aK OCHI Mapa3uTO3]lbl OaKbLIay KOHE YKOIOJBIH Kazipri HYCKalapbl Typajibl KbICKAIla
oy oepineni.

Kinr ce3xep: Hypoderma, rumogepmos, ipi Kapa Mai, Tapaity, SKOHOMHUKAJBIK ocepi, Oakpuiay,
Kazakcran, OpTanbik A3usl.

KPATKHI OB30P THIOJEPMO3A KPC B KA3SAXCTAHE M B JIPYTUX PETHOHAX
HEHTPAJIbHOM A3UU - C PEKOMEHJIAIIMEN IO BOPHBE C 9TUM NAPA3UTO30M
IHOCPEACTBOM I'OCYJAPCTBEHHbBIX MEP

Bauer Ch.'?

‘Ruedersdorfer Strasse 32, 15566 Schoeneiche bei Berlin, Germany
(formerly: Institute of Parasitology, Justus Liebig University Giessen, Germany)
2Kasaxckuii acpomexuuuecxuil ynusepcumem um. C.Cetighyniuna,
np. Keunic, 62, 2. Hyp-Cynman, 010011, Kazaxcman
E-mail: bauer.eisern@gmail.com

AHHOTALUA

W3BecTHO, 4TO THITOAEPMO3 SBISETCS Mapa3uTO30M KPYITHOT'O POTaTOro CKOTa ¢ OOJBIIMME He-
TaTHBHBIMH YKOHOMHUYECKHMU IOCIIEACTBUSIMHA. Te€M He MeHee, OH BCe ellle (MJIM CHOBA) IIUPOKO pac-
npoctpaneH B Kazaxcrane u apyrux pernonax lleHTpanbHoi A3uu. OTO B OCHOBHOM CBSI3aHO C pe-
CTPYKTYpHU3aIlieil U MpuBaTU3alrell )KUBOTHOBOACTBA Mociie pacnana OwiBmiero Coserckoro Corosa,
YTO OBLIO CBSI3aHO C SKOHOMUYECKUMH U COITUATBHBIMHE MTPOOIIeMaMy, HEKOTOPBIE U3 KOTOPBIX BCE EIIIe
COXPAaHSIOTCS B CEIIbCKOM XO3SHCTBE.

BBuny oTpunaTensHOr0 SKOHOMHUYECKOTO BO3ACWCTBHUS, THUIOJIEPMO3 KPYITHOTO POraToro CKOTa
JIOJDKEH KOHTPOIIMPOBATHCS COOTBETCTBYIOIIMMHU MEPaMH, B TOM YHCJIE TOCYAAPCTBEHHBIMH IS YITyd-
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IIEHHS 3/I0POBBS KUBOTHBIX M YBEITMUEHUS JOXO0B MEJIKUX (pepMepoB B YaCTHOCTH, M peHTabeIHHO-
CTH JKUBOTHOBO/ICTBA B II€JIOM.

Ilenb naHHOM CTaThU - 1aTh IOHUMAaHUE U OCHOBY JIJI 9TOM pekoMeHaanuu. [locie onvcanus poji-
CTBEHHBIX aHTITUICKUX TEPMHUHOB W KM3HEHHOTO ITKJa BUI0B Hypoderma maercst kpaTtkuii 0030p BO3-
HUKHOBEHHSI THITOIEpPMO3a KPYITHOTO poraroro ckora B Kazaxcrane u B Apyrux perumoHax LleHTpains-
HOM A3WH U ero SKOHOMHUYECKOTO BO3/ICHCTBHS, a TAK)KE TEKYIIUX BAPHAHTOB KOHTPOJIS M NICKOPEHEHUS
9TOTO Mapa3uTo3a.

KuaroueBsle ciaoBa: Hypoderma, TIonepMo3, KpYITHBIA pOTaThIi CKOT, PACTIPOCTPAHEHHOCTh, YKO-
HOMHYECKHUE TIOCIeNCTBYS, Jeuenue, Kasaxcran, Cpensss Azus.

14



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXH/YECKOTO YHVBEPCUTETA IMEHU C.CEMOYAAVHA Ne 1 (108) 2021

YBaxkaemblii aBTop!

B cootBercTBHM ¢ mpuka3zom MunmcTpa oOpa3oBanus u Hayku PecryOmmku Kaszaxcran Nel70 ot
30 anpens 2020 roga, penakuueil xypHana «BecTHuk Hayku Kazaxckoro arpoTeXxHM4eCKOro YHUBEp-
cutera nmenn C.CelipynuHa» OblT pa3pabOTaH CaliT ¢ OHJIANH-CUCTEMOH MOJaYH U PEIICH3UPOBAHUS
CTaTeu.

B 57011 cBSI3M ipu oade cTaTby 115 My OJIMKALIMK B XKYpHae HE0OOX0IMMO OCYILIECTBUTh PETUCTpa-
LUIO B KAaYECTBE aBTOpPa Ha CaliTe JKypHaljla M 3arpy3uTh CTaThlO, IPEUIaraeéMylo K paCCMOTPEHHUIO Ha
oHyaiH-atdopme. Perucrpamus aBTopa oCyIEeCTBISIETCS MO CIACAYIOUIEH CChIIKE: (BUACOMHCTPYK-
nms npuiaraetcs) http://bulletinofscience.kazatu.edu.kz/index.php/bulletinofscience/user/register

Buneounnctpykuus no peructpanun aBropa https://www.youtube.com/watch?v=UeZIKY 4bozg

TPEBOBAHMS K HAYUYHBIM CTATBSM JJISI IYBJIUKAILIMU B )KYPHAJIE
«BECTHUK HAYKH KA3AXCKOI'O ATPOTEXHUYECKOI'O YHUBEPCUTETA
UM.C.CEU®YJIIJIUHA»

Peoakuyusa scypuana npocum agmopoe 03HAKOMUMBCA C NPAGUIAMU U NPUOEPIHCUBAMBCA UX
npu n0020moeKe padom, HANPABIAEMbBIX 6 JHCYPHAIL.

Hayunbiii xypuan «BecTHuk Hayku Kaszaxckoro arpoTeXHHYECKOTO YHHBEPCUTETA HM.
C.Cetipymmuaa» m3gaercs ¢ 1994 rona Berxogut 4 pasza B roa. JXKypHas IpUHUMAET CTaThH MOCIEYIO-
LIMM HaIlpaBJICHUSM:

- CenbCKOXO35IICTBEHHBIE HAYKH;

- Berepunapusie Haykw;

- buonornueckue Haykw;

- TexHuueckue HayKH;

- I'ymanurapHsle HayKu;

- DKOHOMHYECKHE HAYKH.

Hopsinok oopmiieHus crarei

K nmyOnukanuy NpuHAMAIOTCS CTaThH M0 HAYYHBIM HAlPaBJICHHUSIM )KypHaia, paHee HUTAE He OITy-
OnmukoBaHHBIe. OHOMY aBTOPY pa3peliaeTcsi TONBKO OJHA MyOJHMKanus B OZHOM kypHane. CtaTbs
MIPEJICTABIISIETCS B ANEKTPOHHOM (hopmate (B dopmarax .doc, .docx) mocpeacTBoM ee 3arpy3Ku uepes
(hynkuonan caita xxypHaina (Open Journal System) (MHCTPYKIHSI 110 pa3MEICHHIO ITyOIHKAIMH I10
cienytomeit cepuike: https://youtu.be/mYZnWUSxOL8&?1ist=PLeLU20koHcK2QbehUeOfC7Qp6hyS
H6717&t=2

Cmpykmypa u opopmaenue cmamou:

1. VIK;

2. Ha3BaHue cTaTbu JOJDKHO OBITH MPEACTABICHO HA PYCCKOM, Ka3aXCKOM M aHIJIMICKOM SI3BIKAX,
odopmisieTcst KUPHBIM MPUGTOM MPOIMUCHBIMU OyKBaMH, BBIPABHUBAHHE — 110 LICHTPY;

3. Madopmanus 06 aBrope (-ax)- Maumnmans 1 pamMuinms, — BBIpaBHUBaHUE 10 IEHTPY. BbiienuTs
OCHOBHOT'0 aBTOPA NOJIUIPaUUECKUMU CPeACTBaMH (KUPHBIM HIpH(TOM).

4. IlonHOe HaMMEHOBaHUE OPraHU3alMU, TOPO, CTPaHa - BBIPABHUBAHME 110 LICHTPY, KyPCHB.

5. Dnextponusi anpec (E-mail) ocHOBHOTO aBTOpA;

6. AHHOTalMs TEKCTa IMyOJIMKYEeMOro MaTepuaa NpeaocTaBisieTcst Ha 3 (Tpex) si3bIkax 00beMOM He
menee 100 u ve 6onee 300 cioB.

CrnoBo «AHHOTauus» Ha 3 (TpeX) sA3bIKaxX JOJDKEH COOTBETCTBOBATH (POPMATy: Ha PYCCKOM SI3BIKE
«aHHOTALMsDY; HA Ka3aXCKOM SI3bIKE - «TYHiH»; Ha aHIJIMHCKOM SI3BbIKE «abstract.

7. KimroueBsle cnoBa (7 ¢i10B WM ciaoBocoueTanuil). «KiroueBelie ciioBa» B CTPYKTYpe CTaThbH Ha
Ka3aXCKOM SI3bIKE JOJKHBI COOTBETCTBOBATH (hopMaTy «KinT ceznep». 8. IlonHbIN TEKCT cTaThu:
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- Bsenenue;

- Ompenenenne 00beKTa, MPEAMETa, LeNei, 3a1a4 padoThI;

- Marepuanbl, THITOTE3bI, ITATIBI, TPUMEHICMbIC METO/IbI HCCIICIOBAHNIN U 3HAUCHHSI PabOTHI;
- PesynbTathl HCClieIOBaHUS;

- OOcyxeHue pe3yabTaToB U 3aKIII0UCHHE;

9. Criucok nuTepaTyphl;

10. brarogapuocts (Acknowledgement): B paseie HEOOX0AUMO OTPa3UTh HH(YOPMAIIUIO O TTyOIH-
Kalli{ CTaThH B PaMKax pealn3allii TPAHTOBOTO M WHOTO (DUHAHCHPOBAHUS, JINOO yKA3BIBAIOTCS
clioBa 0J1aroIapHOCTH KOJUIETaM WIIM MHBIM JIUIIAM, IIPU COJICHCTBIM KOTOPBIX MPOBOIHIOCH UCCIIEI0-
BaHME U T.II.

O copepkaHuu CTATHU

CraThs TOJIKHA COJIEPIKATh TOJILKO OPUTHHANIBHBIM MaTepUall, OTPAXKAIOIIHNNA PE3yIbTaThl UCCIIE0-
BaHUU aBTOpa/-oB. O0OBeM aHHOTauu coctaBisieT He MeHee 100 u He Oosee 300 cI0B Ha Ka3axCKOM,
PYCCKOM U aHTJIMHCKOM SI3BIKAX.

Jis myOnuKanuyu NpUHUMAIOTCS. PYKOITMCH cTaTeil 00beMoM 7-12 cTpaHull (BKIIOYas pUCYHKH U
TAOJIUIIBI) HA OJTHOM M3 CJICIYIOIIUX SI3BIKOB: Ka3aXCKOM, PyCCKOM, aHTJIUHCKOM. TEKCT JTOJKEeH OBbITh
HaOpaH B penakrope Microsoft Word, mpudrt Times New Roman pasmepa 14,0nuHapHBI UHTEpPBAIL.
Ao63arHbi oreTym-1,25.

TekcT cnemyer nevaTarb, COOJI0/Iast CIACIYIONINE pa3Mephl MOJICH: BEpXHEE U HIKHEE — 2 CM, JICBOS
Y npaBoe - 2 cM. BripaBHUBaHME - 110 MIUPUHE (C ABTOMATUYECKON pacCTAaHOBKOMN MIEPEHOCOB).

B Bepxuewm neBoM yrity nucra npocrasisiercs Y JIK. Huke, BeipaBHUBaHUE 1O TICHTPY — 3aTJIaBHBIM
OyKBaMH Ha3BaHHUE CTAThU, HUKE Uepe3 OJIMH WHTEPBaJl BHIPABHUBAHUE 110 IICHTPY WHUIHAIBI, (paMu-
nust aBTopa(-oB) (He OoJiee 5 cOABTOPOB), CTPOKOW HUXKE MOJIHOE Ha3BaHME opraHmu3aruu(ii), yepes 3a-
IIATYH HEOOXO0JIUMO yKa3aTh rOpo/l, HAUMEHOBAHUE CTPAHbI (JIJIs HHOCTPAHHBIX aBTOPOB). Jlanee Huxke
4yepes CTPOKy momerniaercs TekeT anHoTtarwu (He meHee 100 u He 6osiee 300 CIOB) U KITFOUYEBBIC CIOBA
Ha sI3bIKE TEKCTa MyOimMKyeMoro matepuaina (7ciioB/ciioBocoueranuii). Emé yepes cTpoky momeraror
OCHOBHOM TEKCT CTaThH.

[Ipu HamMcaHWK aHHOTAIIUU HAa PYCCKOM SI3bIKE, HEOOXOIUMO MTPUBECTH aHHOTAIMIO Ha Ka3aXCKOM
U aHTJIMICKOM $I3BIKaX, €CJIM CTaThsl HA Ka3aXCKOM SI3bIKE, TO aHHOTAIMS Ha PYCCKOM M aHTJIUHCKOM
SI3BIKAX, €CJTM )K€ CTAThsl HAIMCAHA HA aHTJIUHCKOM sI3bIKE, TO AHHOTAIIHS TPUBOJUTCS HA TPEX S3BIKAX.

- B aHHOTAIIUU JIOJKHBI OBITh OTPAXKEHBI CIICAYIONIMEe MOMEHTBI: aKTyalIbHOCTh, TEMa U IIeJbh Ha-
YYHOTO MCCJICJIOBAHUSI, ONTMCAHNE HAYYHOH U MPAKTUYECKON 3HAYMMOCTH PabOThI, KPAaTKOE OIUCAHHE
METOJIOB U METOJIOJIOTHH HCCJICIOBAHsI, OCHOBHBIC PE3YJIbTAaThl H BBIBOJIBI UCCIIEOBATEIBCKON pado-
ThI, [IECHHOCTh MTPOBEJICHHOTO UCCIIE0BaHuUs (BHECCHHBIN BKJIAJl JAHHON PabOThl B COOTBETCTBYIOIIYIO
00J1aCcTh 3HAHUI), @ TAK)KE MPAKTUYSCKOE 3HAYCHUE UTOTOB PabOTHI.

1. Beenenne (Introduction). DTOT pa3jien AOKEH BKIIIOYATh KPATKUI JIMTEPATYPHBINA 0030p, aK-
TyaJIbHOCTh TeMbI WX 1po0sieMbl. Heo0xoaumMo onrcats 000CHOBaHUE BRIOOPA TEMBI HA OCHOBE OIThITa
MIPEIIIECTBEHHUKOB, a TAKXKE MPUBECTH (DOPMYJIMPOBKY KOHKPETHBIX BOIIPOCOB HJIU TUIIOTE3HI.

2. MatepuaJibl u MeToabl ucciaenoBannii (Material and methods). Jlannslii pa3aen qomKeH co-
OTBETCTBOBATh CJICIYIOIIUM KPUTCPUSIM:

- PEJICTABJICHHBIC METO/IbI IOJKHBI OBITh BOCIIPOU3BOIUMBIMU;

- KpaTKO OIMHUCHIBATH UCIIOJIB3YEeMbIC METO/IbI, HE BJIABasICh B METOA0JIOTHUECKUE OCOOSHHOCTH;

- JUTsl CTAaH/IaPTHBIX METOJIOB 00s13aTeIbHA CChUTKA HA HCTOYHUK;

- TIPH UCITIOJIL30BAaHUHM HOBOTO METOJIa TPEOYETCsI €ro Mo JpOOHOE OITUCAHHUE.

3. PesyabTarel (Results). B qanHOM pasjene He00X0AUMO YeTKO 0003HAYHUTh CYTh CTaThU U MPH-
BECTH aHAJIU3 TOJYYCHHBIX PE3yJIbTATOB MCCICIOBAHUI M KOHKPETHBIX PEKOMEHANui. Pe3ynbraTe
IIPOBEJICHHOTO HCCJICIOBaHMsI HEOOXOAMMO OXapaKTEePU30BaTh JIOCTATOYHO IMOJHO, YTOOBI YMTATEIIb
MOT TIPOCJICJIUTh €r0 ATAIbl U OIICHUTh 0OOCHOBAHHOCTh CJICIIAHHBIX aBTOPOM BBHIBOJIOB. Pe3ynbTaTsl
IIPY HEOOXOIMMOCTH TTOATBEPIKIAFOTCS WILTFOCTPAIIUSIMU — TaOIUIlaMu, rpadukaMu, pUCYHKaMH, KO-
TOPBIC MPEJICTABIISIFOT HCXO/IHBIA MaTepUaN WK JIOKA3aTeIbCTBA B CTPYKTYPUPOBAHHOM/TpauuecKoM
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BUJIC.

4. O0cy:xkaenue pe3yJbTaToB U 3akiao4denue (Discussion and conclusion).

Paznen Bkirouaer 00oOIIEHHE U MOJIBEACHUE UTOTOB PabOTHI, MOATBEPIKICHUE UCTHHHOCTH BBI-
JBUTAEMOTO YTBEP)KJCHHUS, BHICKA3aHHOTO aBTOPOM, U 3aKIIOUCHHE aBTOpa 00 M3MEHEHWH HAayYHOI'O
3HaHUSI C YUYETOM TOIY4YEHHBIX PE3yIbTaTOB. BHIBOIBI HE JOJKHBI OBITH aOCTPAKTHBIMH, OHU JOJKHBI
OBITH MCTIOJIL30BAHBI AJIs1 0000IIEHUS PE3yIbTaTOB UCCICAOBAHMS B TOW MIIM HHOW Hay4yHOH 00JacTH, C
OIMCAaHNEM TIPEIUIOKEHUH MIIH BO3MOKHOCTEH nanbHeimei padotel. O6CyKaeHne He JOJKHO TTOBTO-
PATH ONMCaHKE Pe3yIbTaTOB UCCIIEIOBAHUSI.

5. Cnucox sutepatypsl (References). BaxxHo ncnosip3oBaTh MEXIyHApOAHBIE aKTyalbHBIC MC-
TOYHMKH, He MeHee 50% HCTOYHNKOB U3 6a3bl naHHbIX Web of Science u/ uim Scopus. A TakKe CChUTKU
B TEKCTE JOJKHBI COOTBETCTBOBATh HCTOYHUKAM B CIHCKe OnOImorpaduu, nzderaite caMouTHPOBa-
HUS Ha YPOBHE aBTOpa U KypHaJa.

- TIOCJIE JINTEpaTyphl Ha s3blke cTaThil (kpoMme aHri.) nmpusBoautcs REFERENCES, nutepatypa B
JaTUHCKON TPaHCIUTEPaIiH;

- €CJIM CTaThsl HAa aHIJI. SI3bIKE, TO MCTOYHHKH TOJBKO HA PYCCKOM M Ka3aXCKOM SI3bIKE TArOTCS B
JaTUHCKON TPaHCIUTEPaLAH;

Crnucok IHUTepaTyphbl TOJHKEH ObITh MPOHYMEPOBaH B MOPSIKE IUTUPOBAHUS WM B TIOPSIKE aH-
rIuiickoro andaBuTa, a TakxKe JOJKCH COJIEPKATh TOJIBKO HCTOUHHKH (), HA KOTOPBIE UMEIOTCS CCHITKU
B TeKcTe paboThl. He mormyckaroTest cChlIKM Ha HEOMyOJIMKOBaHHBIE PaOOTHI.

Odopmrenne ciincka autepaTypbl: OCyIeCTBISETCS B COOTBETCTBHU C OOIIMME TPeOOBaHUSIMH U
npasmwiamu coctasienus o 'OCT 7.1-2003 CUBU /. bubnaunorpadudeckas 3anuch. bubanorpaduye-
ckoe onucanue. OOmue TpeOOBaHUS U MpaBHUiia COCTaBICHUS NPUHATHIX MexrocynapcTBeHHbIM Co-
BETOM I10 CTaHIAPTU3AIMH, METPOJIOTHUH U cepTUduKanuu (mpotokos Ne2 ot 2 utons 2003 r. (docs.cntd.
ru)

[Tocne cnincka nuTepaTypbl NpuBoIUTCs References TpancianTepupoBaHHbIN CIMCOK IUTEPATYPHI, B
cllyyae eclv JIMTepaTypa Ha aHTJIMHCKOM SI3bIKE, TO TPAaHCIUTEpalusl He ocyliecTisercs. TpaHcaure-
paums ¢ UCTOIb30BaHNEM OHJIAIH MepeBoIUMKa Mo ccbuike http://translit-online.ru. JlanHbIi epeBoa-
YUK HE MPOBOIUT TPAHCIUTEPALMIO CTIEHU(PHUIECKHX OYKB Ka3axcKoro andaBuTa. 31ech Mocle TpaHc-
JUTEPAH Ka3aXxCKOT0 TEKCTa JJOJKHBI IPOBECTH KOPPEKTUPOBKY, PYKOBOJACTBYSICH MPaBHIaAMU:

0 F H e Y y K i

a T n 0 y y k A

@Dopmynvl. IIpocTie BHYTPUCTPOUHBIC M OJHOCTPOYHBIE (POPMYJIIBI JOIKHEI OBITH HAOpaHbl CHMBO-
JaMu 0e3 UCTIONB30BaHMs CIICIHAIbHBIX PEIAKTOPOB (JOMyCKACTCsl UCTIONb30BaHHUE CIICIIMATBHBIX CUM-
BoJIOB U3 1mpudToB Symbol, GreekMathSymbols, Math-PS,Math A Mathematica BTT). Cnoxuabie u
MHOTOCTPOYHBIE (POPMYJIBI JOJDKHEI OBITH HEMKOM HaOpaHbl B pegakTope popmyn Microsoft Equation
2.0, 3.0. He nomyckaeTcs Habop — 4acTb (POPMYJIbI CHMBOJIAMH, a YaCTh — B PeakTope GopMyl.

Cnucok numepamypel. B TeKcTe TOIKHBI CONEPKATHCS CCHUTKM Ha UCTOUYHUKH MH(POpMaLuu (He
menee 10, u ne oonee 25 ucmounukos). Cnucok MCTIOIb30BAHHBIX UCTOYHHUKOB JIOJDKEH COACPKATh
50% wu3 6a3 manHeix Web of Science m/unm  Scopus. Hiske 0cHOBHOTO TeKcTa (WJIM TEKCTOB TpH-
MeuaHHii) eyaTaeTcst o HeHTpy 3ariaBue « CIUCOK JUTEpaTyph» U Yyepe3 CTPOKY MOMENIaeTcs Mpo-
HYMEpPOBaHHBIN TIepeueHb HCTOYHUKOB B MOPSIKE CCHUIOK MO TEKCTY B COOTBETCTBHHU C ACHCTBYIOIIN-
MU TpeOOBaHUAMH K OHONMnorpaduueckoMy onucaHuio. B olHOM IyHKTe MepevHs cileayeT YKa3blBaTh
TOJILKO OAMH MCTOYHUK MH(opManuu. CChUIKM Ha MCTOUYHHKH MH(OpMaMy oQOpMIISIOTCS YUCIaMH,
3aKJIFOUCHHBIMU B KBaJJpaTHbIC CKOOKH (Hampumep, [1, ¢.15]).

Tabauywr nomewaromess no mexcmy. Hymepauusi TabIuI NpOU3BOAMTCS B MOPSIKE CCBUIOK IO
TeKcTy. HymepannoHHBIH 3aroioBOK TaONUIBl HAOUpaeTCss HEKUPHBIM IPH(TOM ¢ BBIpaBHUBAHHEM
1o JIeBoMy Kpato (Harmpumep, Tabnuna 1). TemaTrHueckuii 3arooBOK (€CITM HMEETCs) pa3MelaeTcs Ha
9TOH K€ CTPOKE HEKUPHBIM MIPU(TOM ¢ BRIpAaBHUBAHUEM 0 JeBOMY Kparo. Cchlika Ha TaOIHIly B OC-
HOBHOM TeKCTe 0(OpMIISieTCsI HeXKUPHBIM IPUPTOM B CKOOKax - Harpumep, (tadbnuna 1). Ecnu Tabnuna
uMeeT OONbLION 00beM, OHA MOXKET OBITh TIOMEIEHa Ha OTJEIBHON CTpaHuUIle, a B TOM Cllydyae, Korjaa
OHa MMEET 3HAYUTENIbHYIO IIMPHUHY Ha CTPAHHIIE C aTbOOMHON OpUEHTALIUCH.

Pucynxu pazmewaiomes no mexcmy. Hymepanusi puCyHKOB IPOU3BOJIUTCS B TIOPSIIKE CCHIJIOK 110

17



C.CEM®YAAVH ATBIHAAFBI KA3AK ATPOTEXHUKAABIK YHUBEPCUTETIHIH, FBLABIM JKAPIITBICH Ne 1(108) 2021

TekcTy. HymepaunonHsIii 3aronoBok HaOUpaeTcsl HeXUPHBIM IPHU(TOM ¢ BRIPABHUBAHUEM I10 LIEHTPY
(nanpumep, PucyHnok 1). Temarndecknii 3aroioBoK (eciyM MMeEETCsl) pa3MeIlaeTcs B TOH XKE CTPOKE
cpasy JKe Iocjie HyMEpalnOHHOIO 3aroyioBka (Hanpumep, Pucynok 1 - 3aBucumocts...). Ccblika Ha
PHUCYHOK B OCHOBHOM TEKCTE O(OPMIISIETCSI HEXKUPHBIM MIPUPTOM B CKOOKaX - HapuMep, (PUCYHOK 1).
Ecnu pucyHok umeet 60ib110i (opMat, OH JOJDKEH ObITh TOMELICH Ha OTACNBbHON CTPAHMILE, a B TOM
cllyyae, KOTJja OH UMeeT 3HAaUNTENIbHYIO HIMPUHY — Ha CTpaHMLE ¢ aJb00MHON opreHTauueil. Pucynku
MOTYT OBITh CKAHUPOBaHHBIMU ¢ opuruHaia (150 spi B rpagalusix ceporo) Win BHIIOJIHEHBI CPEICTBAM
1 KOMIbIOTepHOH rpaduku. [loanucn k pucyHKaMm JOJKHBI OBITH BBIITOJHEHBI HETIOCPEICTBEHHO TIOA
PHUCYHKOM.

HNudopmanus no onJiare myoauKanuu

OnuiaTa IpOU3BOAUTCS MOCIIE IPUHATHS peJaKHel CTaThy Ha U3aHHE.

Pa3smep orutater 3a pazMernienue crateil B xxypHaie «Bectank Hayku KATY um.C.Celidynmaa
YCTaHOBJIEH Ha OCHOBaHWU pernenns mpukaza Ne 268-H ot 25.05.2021 roga B pazmepe 1000 (ogHa THI-
csiya) TeHre 3a 1 (omHY) cTpaHuIly A aBTopoB myonukaruil [II1C YHUBepcuTeTa Tak ¥ MHBIX CTOPOH-
HUX opranu3anui. Ormiata npou3BoAMUTCs B Kaccax Hapomnoro Oanka, ¢ moMeTKo# «3a myOauKanio
CTaThU».

Omnuarta. ABTOpaM, IOJIYYUBIINM TOJIOKUTEIBHOE 3aKJIIOYEHNE K ITyOJIMKOBAIMM CTaTbu, HE00XO-
JMMO MTPOU3BECTH OIUIATY MO CIACAYIOIIUM PEKBU3UTAM.

PexBuzutsl HAO «KATY um. C.Ceiipyiiuna» B AO «Hapoansiii 6ank Kazaxcrana»
PHH620300249590

BMHO070740004377

NNKKZ446010111000037373KZTH

HNKKZ536010111000212490RURNN

KKZ596010111000215292EURNHUK

KZ866010111000215291USDBUKHS

BKKZKX, Konl6

KHIT: 890

bank: APO@AON119900 «Haponnsiit bank Kazaxcrana»

CuzerenscTBO 0 moctaHoBke Ha yueT no HIC, cepus 62001, Ne0003805, ot 20.10.2009r.
KonTaxrhsrit Tenedon: 8(7172)31-02-45;

e-mail: vestnik katu@kazatu.kz

Anpec: 010011, Pecrrybnmka Kazaxcran, r. Hyp-Cynran, mp. XKewnic, 62

Cratbu, nepeBeIeHHbIC Yepe3 aBTONEPEBOIUHK C TOMYILIEHIEM MHOTOUHCIICHHBIX TPAMMaTHYEeCKUX
u opdorpaduueckux omMOOK M HE COOTBETCTBYIOLIME yKa3aHHBIM TPEOOBAaHMSIM, K MyOJIMKAaLUN HE

NPUHUMAKOTCH.

JIst myOnmMKaIuy craTeit He0OX0ANMO MPEIOCTABISATh COOTBETCTBYIOIINE TOKYMEHTHI B PEIAKIHIO
xypHana o 20 gucna xkaxmaoro kBaprana (20 gespais, 20 mas, 20 aBrycra, 20 HOSIOPS).
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Oopa3zen opopmiieHUs CTATHH
YK (90XK), (UTC) 577.2:577.29

UWJIEHTU®UKAILIAA TEHOB MIIIEHUIIBI, OBY CJIABJIMBAIOIINX YCTOMUYUBOCTD
ITO OTHOWEHUIO K TATOI'EHHBIM I'PUBAM

Aooynnoee ®.M*., Kuan B.C?
'Hayuno-uccredosamenbckas niam@opma ceibcKoXo3aicmeeHHou OUOmexHoi0uu
Kazaxckuii aecpomexuuueckuii ynusepcumem um. C. Cetigpynnuna
2. Hyp-Cynman, Kazaxcman

’Haszapbaes ynusepcumem, 2. Hyp-Cynrman, Kazaxcman
E-mail: labdulloev fl@mail.ru

AHHOTALUA

ABTOp CTaThbH Ha OCHOBE COOCTBEHHO NPOBEICHHBIX HCCIEJOBAHUH TOKA3bIBACT, YTO HAJIMUYHUE I'e-
HOB YCTOWYMBOCTH MIIEHUIBI K TATOI€HHBIM I'PpUOaM SIBIISICTCS KIIIOUEBBIM (DAKTOPOM LIS MCTIONB30Ba-
HUS B CEJIGKLMOHHOHN padoTe. B cTarthe mpeacraBiieHbl pe3ynbTaThl HACHTH()UKALIMY T€HOB MIISHUIIBI
Sr32, Bt9 u Bt10 oTBevaromux 3acyX0yCTOMYUBOCTh K MATOT€HHBIM IprOaM, BBI3BIBAIOIINM 3a00JIeBa-
HUS CTe0JIeBO pXKaBUYHMHBI, a TaKKe TBepIoi roioBHU...[100-300 cioB].

KiroueBble cj10Ba: reHbl YCTOMUMBOCTH, CTEOJIeBasl pikaBUKMHA, TBEpAas T'OJIOBHS, aTOTCHHBIC
MHUKPOCKOITHYECKHE rpuobl, snekrpodopes, I1LP, nmennna (7 c1oB uian cI10BOCOYETAHUS).

OCHOBHOIi TEKCT CTaTby JI0JDKEH COEPKATh:
- BBEJICHHE,

- MaTepHualbl 1 METOAbI HCCIICAOBAHNH,

- pe3yJbTaThl,

- 00cy>KeHue pe3ynbTaToB,

- 3aKJIFOYCHUE/BBIBOIBI.

Cnmcok JquTepaTypbl

BUJIAMIBIH MATOTEH/IIK CAHBIPAYKYJIAKTAPFA TO3IMILIITTH
AHBIKTAMTBIH TEHJEPII HIAEHTU®UKALASAIAY

A60oynnoee @.M"., Kuan B.C.*?

'Ayvinuapyauvlivl OUOMEXHON02UACBIHBIY bLILIMU-3ePIMmeY nAamgopmacsl
C. Ceughynnun amvinoazel Kazax azpomexHukaivlk YHUGEpCUmemi,
Hyp-Cynman x., Kazaxcman
2 Hazapbaeg ynusepcumemi, Hyp-Cynman k., Kazaxcman
E-mail: labdulloev fl@mail.ru

Tyiiin

Maxkanana aBTOp ©3iHIH 3epTTeyi Heri3iHie OWTaiibIH TAaTOTeHIi CaHBIpayKyJIaKTapra Te3iMIi
reHepIiH 00Iybl TYKBIMIIBIK KYMBICTap/Ia TaialanyIblH eyl (pakTopbl eKeHITIH e e Ii.
bunaii reanepin uaenTuduKanusiay HoTmwkenepi Sr32, Bt9 sxone Bt10 rennepain caHpIpayKyiakrapaa
cabak TaThl, TO3aHIbI Kapa Kyiie aypylapblHbIH TO3IMIUTITIH TyApIpaThiHbl nanenaenei [ 100-300 ces].

KiaT ce3xep: Te3imai reHep, cabak TaThl, MATOTCH IIK MUKPOCKOIHMSUIBIK CAaHBIpayKyJIaKTap, dJeK-
tpodopes, ounaii, [ITP, Tozanas! kapa kyiie. ( 7 ce3 Hemece ce3 Tipkeci)
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IDENTIFICATION OF GENES THAT DETERMINE THE RESISTANCE
OF WHEAT TO PATHOGENIC FUNGI

Abdulloev F.M"., Kiyan V. §.?
Scientific research platform for agricultural biotechnology,
S. Seifullin Kazakh Agrotechnical University", Nur-Sultan, Kazakhstan,
2 Nazarbayev University, Nur-Sultan, Kazakhstan
E-mail: labdulloev_fl@mail.ru

Abstract

The author of the article proves on the basis of the actual research that the presence of wheat
resistance genes to pathogenic fungi is a key factor for use in breeding work. The article presents the
results of identification of wheat genes Sr32, Bt9 and Bt10 responsible for resistance to pathogenic fungi
that cause diseases of stem rust, as well as hard smut [100-300 words].

Keywords: resistance genes, stem rust, hard smut, pathogenic microscopic fungi, electrophoresis,
wheat, PCR (7 words and sentences).

Jlajiee NpUBOASITCS CBeJeHUs MO KAKAOMY M3 aBTOPOB (Hay4yHoe 3BaHHe, YUeHAs CTeleHb,
MecTO padoThl, Ci1y:KeOHbII agpec, TeJedoH, 3JIeKTPOHHAS 10YTA).
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BRIEF OVERVIEW OF BOVINE HYPODERMOSIS IN KAZAKHSTAN AND OTHER

CENTRAL ASIAN REGIONS - WITH A RECOMMENDATION TO CONTROL THIS
PARASITOSIS BY GOVERNMENT SUPPORT
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