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DISSEMINATION AND DEVELOPMENT OF SEPTORIOSIS
IN SPRING WHEAT, DEPENDING ON WEATHER CONDITIONS
IN THE NORTH OF KAZAKHSTAN

Abstract. Wheat is the main product in 53 countries, including in our country. The leading producers of wheat
grain in Kazakhstan are Akmola, Kostanay and North Kazakhstan regions. The virulence of previously weakly
pathogenic pathogens, for example, spotted wheat leaves caused by many imperfect fungi from the genera Septoria
and others, has increased. The purpose of the study is to conduct phytosanitary monitoring of the spread and
development of spring wheat septoria and to study the influence of weather conditions on the development of the
disease. The technique is generally accepted in phytopathological studies. In 2018, favorable weather conditions
were elaborated for the development of Septoria on spring wheat. A high correlation in all studied varieties was
observed between the degree of manifestation of the disease and the number of days with precipitation > 1 mm.
2019 was an unfavorable year for the development of septorious spots, the disease was depressed. A close negative
correlation was found on all wheat varieties between the degree of development of the disease and the number of
days with precipitation > 1 mm. Phytosanitary monitoring of the spread and development of spring wheat septoria is
required annual monitoring to conduct a complex of preventive and protective measures to limit them.

Key words: Spring soft wheat, septoria, monitoring, phytopathological assessment.

Introduction. Kazakhstan is one of the largest wheat producers in the world. The climatic conditions
in the north are very favorable for growing crops. Grain production has been and remains an important
strategic resource and the basic agricultural industry of Kazakhstan [1]. In recent years, the Republic
produces annually up to 20-22 million, and exports up to 5-8 million tons of grain. Under favorable
weather conditions and high agricultural technology, spring wheat varieties created by breeders yield up
to 1.5-2 tons of grain per hectare with a high gluten content [2]. However, the average yield of grain crops
does not exceed 10-13 kg/ha, which is due to abiotic and biotic stresses, in particular, diseases that during
the years of epiphytotic development reduce the yield to 10-25% or more [3,4]. The phytosanitary
situation on wheat crops has changed significantly in recent years, as evidenced by the results of many
years of disease monitoring. Significantly more frequent damage to the most harmful diseases (brown,
stem rust), sometimes reaching the level of epiphytoties. Virulence of previously weakly pathogenic
pathogens, for example, spotting of wheat leaves caused by many imperfect fungi from the genera
Septoria and others, has increased. Septoria of leaves and ears for a long period of time remains one of the
most common and harmful diseases of spring wheat in all areas of grain production [5,6,7]. The disease
manifested itself even in years with severe drought (2003, 2010). Strong development of septoria was
observed in 2013 and 2014 (distribution - 100%, intensity 40-60%, and the intensity on the ear - from
10 to 25%) [8]. As a result, there is an increase in the level of biotic stress in wheat agrocenosis, which is
facilitated by both climatic changes in nature and anthropogenic impact on biocenoses. The aim of our
research was to conduct phytosanitary monitoring of the spread and development of spring wheat septoria
and to study the influence of weather conditions on the development of the disease.

Materials and methods. Monitoring the dynamics of the development of diseases was carried out on
the production fields of LLP "SPCGF named after A.l. Barayev". Septoria spotting was the main and most
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common disease of wheat leaves during the growing season. Examination of spring soft wheat crops for
susceptibility to septoria was carried out every 10-12 days from the moment of exit to the tube until the
phase of milk ripeness of grain. To account for the spread and development of wheat septoria in the fields
diagonally at equal distances, 20 samples of 10 stems each were taken (figure).

Survey of wheat crops

The degree of leaf affection with septoria was determined according to the James international scale
[9]. Observations of the development of septoria during the growing season were carried out on suscep-
tible varieties Shortandinskaya 2012, Akmola 2 and Asyl sapa. To record the precipitation, temperature
and relative humidity, we used a meteorological station. Statistical processing of the data was carried out
according to the programs of biometric genetic analysis in crop production and breeding — Agros 2.11.

Results and discussions: The weather conditions of the spring wheat growing season in 2018 were
favorable for the development of Septoria. The spread of the disease was 100%, and its intensity reached
46.17% (table 1).

Table 1 — Distribution and development of septoria in spring wheat varieties during the growing season, 2018

o Septoria spot, %
Varieties - —
Dissemination Development
Boot stage
Shortandinskaya 2012 100 1,28
Akmola 2 100 1,58
Asyl sapa 100 0,85
Ear formation
Shortandinskaya 2012 100 11,83
Akmola 2 100 19,01
Asyl sapa 100 11,56
Milky-wax-ripeness
Shortandinskaya 2012 100 46,17
Akmola 2 100 40,97
Asyl sapa 100 42,93

To establish a functional relationship between the degree of development of Septoria in spring wheat
and weather elements, a pair correlation analysis was performed. To assess the strength of the correlation
coefficient correlation, the Cheddock scale was used. According to the results of the analysis on the
variety Shortandinskaya 2012, a very high positive correlation was established between the degree of
manifestation of the disease and the number of days with precipitation > 1 mm (r = 0.96) (table 2). An
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average correlation was found between the degree of development of septoria with the amount of
precipitation (r = 0.67) and the hydrothermal coefficient (r = 0.66). The average daily air temperature had
an average negative relationship with the degree of damage to spring wheat with septoria (r =— 0.59).

In Akmola variety 2, a complete relationship was established between the degree of development of
the disease and the number of days with precipitation > 1 mm (r = 1.0). No effect on the development of
septoria of the remaining studied climatic factors was noted.

As a result of observations on the Asyl sapa variety, a clear dependence of the number of days with
precipitations > 1 mm with leaf lesion septoria (r = 0.96) was found. The remaining studied weather
factors had an average correlation with the degree of development of the disease.

Table 2 — The value of the correlation coefficient of the degree of developpment
of Septoria in spring wheat varieties depending on weather and climate factors, 2018

Varieties Daily average I.\h}ml?er of Numbgr qf days with Hydrothf;rmal
Temperature air, ° C, precipitation (mm) precipitation > 1 mm coefficient
Shortandinskaya 2012 -0,59 0,67 0,96 0,66
Akmola 2 -0,39 0,48 1,0 0,47
Asyl sapa -0,57 0,66 0,96 0,64
Average -0,51 0,60 0,97 0,59

In 2019, during the entire period of plant vegetation, dry, hot weather was observed, which adversely
affected the development of Septoria (table 3). The spread of the disease reached 100 percent, and the
development was weak - up to 14%.

Table 3 — Distribution and development of septoria in spring wheat varieties during the growing season, 2019

Varieties Daily average I_\h_lml?er of Numb?r qf days with Hydrothe_:rmal
Temperature air, °C precipitation (mm) precipitation > 1 mm coefficient
Akmola 2 0,36 -0,54 -0,72 -0,53
Asyl sapa 0,57 -0,73 -0,87 -0,72
Shortandinskaya 2012 0,52 -0,69 -0,83 -0,68
Average 0,48 -0,65 -0,81 -0,64

Conclusions. Thus, in 2018 there were favorable weather conditions for the development of septoria
on spring wheat. A high correlation in all studied varieties was observed between the degree of
manifestation of the disease and the number of days with precipitation > 1 mm. 2019 was unfavorable for
the development of septorious spots, the disease was depressed. A close negative relationship was found
between the degree of disease development and the number of days with precipitation > 1 mm. Phyto-
sanitary monitoring of the spread and development of spring wheat septoria requires annual monitoring to
conduct a set of preventive and protective measures to limit them.

The work is performed under the grant funding program of the Science Committee at the Ministry of
Education and Science of the Republic of Kazakhstan on the project "The role of resistant and tolerant to
Septoria wheat species and their cultivation technology in the process of stabilization of phytosanitary
condition of agroecosystems " (state registration Ne 0118PK01030).

C. A. babkenoBa, A. T. badkeHoB, A. A. Illa6nan

«A. . bapaeBa aThIHIAFbI aCTHIK APy alIbUIBIFBI FBUIBIMH-OHIIpIiCcTiK opTanbiFsn JKIIC,
Axmona o6ueicel, llopransr kenTi, Kazakcran

COJITYCTIK KABAKCTAHHBIH AYA PAMBI JKAFJAWBIHA BAUJTAHBICTHI
KA31bIK BUJAUJA CEIITOPUO3/IbIH TAPAJIYBI )KOHE JJAMYbI

AHHOTanMsi. AybLUI IIAPyalIbUTBIFBI SKOHOMHUKAHBIH MaHBI3/Ibl CAJIANIAPBIHBIH Oipi OOJBIN caHaIa b, O eIiH
a3bIK-TYJIK Kayinci3firii kaMmTaMachi3 ereii. bunmait 53 enzge, coHbiMeH Karap Oi3[iH ejle Heri3ri eHiM OoJblI
taObuagsl. Kasakcran anemzeri ey ipi Oupail enaipyuiiepaid Oipi 6onbin Tabbutagpl. CONTYCTIKTErT KIMMATTHIK
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Karmail JoHIl JaKpUIIApAbl ecipy YIIIH eTe Kojaiibl. ACThIK eHaipici KazakCTaHHBIH aybul IIapyalibUIbIFbI
OHJIIPICIHIH HEeTi3ri cajackl, MaHbI3/Ibl CTPATETHSIIBIK pecypc OO TaObUIa/AbI )KOHE couiaii Oonbln Kana Oepeni.
CoOHFBI KbULIAPBI peciryOirKa b1 caiibiH 20-22 MITH.TOHHaFa JCiiH acThIK OHAIpeai, al 5-8 MIJIH. TOHHara JeHiH
acThIK dKcropTTaiiapl. Akmona, Kocranaii sxone Conrycrik Kasakcran obabicTapsr Kasakcranmga Oumaii acThIFbIHBIH
KETeKIi eHIipyuIiepi 0ol TaObLIabl. Sepforia *oHe T.0. TYKbIMJIACTapbIHAH IIBIKKAH KONTEreH >KeTiipii-
METeH CaHbBIPAYKYJIAKTap TYABIPATHIH, MBICAIEI OHMJIail KambIpaKTapbIHBIH JaKTapbl, OYPHIH QJICI3 MATOreH i OOJFaH
KO3JIBIPFBIIITAPIBIH BUPYJICHTTLIIN ©CTi. ¥3aK YakbIT OOWBI JKambIpaKTap MEH MacaKTapiIblH CENTOPHO3bI ACTHIK
OHJIIPICiHIH OapNBIK aiiMaKTapbIHAA XKa3AbIK OWTANIBIH KCH TapajfaH JKOHE 3USHIBI aypyJapbIHBIH Oipi OOk
KeJeni. Aypy TIiNTi KaTThl KYPFaKIIBUTBIK KBUIIAPHL 1a Oaifkanasl. DMH(OUTOTHSIIBIK JaMy KBUT CAbIH OalKamabl,
SMUGUTOTHSUIIBIK KUUTITT — OH XbUIIaH Oec >kblI. by perre erinniy mbFsiHbl 20-1aH 45%-Fa IeiiH Kypaybl MyM-
KiH. 3epTTeyAiH MaKcaThl — JKa3[IbIK OUIail CeNTOPHO3bIHBIH Tapalybl MEH JaMyblHa (PUTOCAHUTAPIIBIK MOHHUTOPUHT
KYprizy >KoHe aya-paiibl KarJailbIHbIH aypyJAblH JaMyblHa dcepiH 3epTrey. (DUTOMATONOTHSIIBIK 3epTTeyJiep/e
*KaJrbl KaObUIaHFaH oficTeMe. AypyJapiblH AaMy TUHAMHKAchIH O0akpuiay «A.M.bapaeB aThlHAaFrbl acThIK LIapya-
IIBUTBIFBI  FRUIBIMH-OHIIpicTIK opTanbire JKIIC eHmipicTiK agaHmapslHOA JKYPrisiami. Bereramusuisik Ke3eHie
CEeNTOpPHO3/1bl JaK Ouaail >KarblpaKTapbIHbIH HEri3ri JKoHE KeH TapajraH aypybl 0oisl. CenTopuo3IblH AaMybIH
Oakputaynpl Hloprannunackas 2012, Axkmona 2 jxoHe AchlUl cama KaObUIIArblll copTTapia Kyprizuaik. JKaybiH-
IIAMIBIHABI, TEMICPATYPaHbl JKOHE CAaJBICTHIPMANIBl BUIFAIIBUIBIKTEL TIPKEY YIIIH METEOPOJIOTHSIIBIK CTaHIIUS
naiinananeuael. Keneci KepceTKilTep eCKepuImi: ayaHBIH OpTallla TOYJIIKTIK TEMIIePaTypachl, KaybIH-IIAIIBH
MeJIIIepi, JKayblH-IIalIbIH 0ap KYHIEp CaHbl JKOHE THAPOTEpPMUSUIBIK Kod(duiment. 2018 xk. aya-paibl sxargaibl
JKa3OpIK OMmalia CemTOpPHO3IBIH JaMyBl YIIiH KOJaiiasl 60iabl. 2019 KeUiel eciMIOiKTepaiH OYKiT BETeTaHsIIBIK
Ke3CHiHe KYpFaK, BICTHIK aya paifbl OaiKamapl, OyJ1 CeMTOPHO3IbIH JaMybIHa Tepic oacep erTi. JKa3apik Onmaiaarsr
CENTOPHO3/BIH JaMy JCHIeli MeH aya paibl 3JeMEHTTEPiHIH apachiHIAFsl (PYHKIIMOHAIABIK TOYEIIUTIKTI aHBIKTAY
YILIH KYITHIK KOPPEJSUUSIIBIK Tanaay xyprizinai. 2018 xbuibl aypynapabie Tapaitybl 100%-ab1 Kypajsl, aln OHbIH
KapKbIHIBUIBIFBL 46,17% - Fa >ketTi. bapiblk 3epTTeieriH copTrrapaa aypynblH maiiia 0oy Jopekeci MeH jKayblH-
mramslH 06ap KYHAEp caHbl > 1 MM apachIHIA >KOFapbl KOPPESIIUSIBIK TOYeNIUTIK OaiiKanmsl. AyaHBIH OpTaria
TOYJIKTIK TeMIepaTypachl aypyAblH KepiHy [opekeciMeH opTaiia Tepic Oainanbicta Oonsl. JKaybIH-IIAnIBH
MeJIIIepi MeH THIPOTEPMHUSIIBIK KOIPHUIIMEHT 3epTTENeTiH OSJIriMEeH opTalia OH KaThiHacka ue 0osmbl. 2019 xbut
CENTOPUO3/bI JAKTAPABIH JAaMybl YIIiH KOJAWChI3 OONIbI, aypy Aenpeccusiga Ooiabl. bumaiasiy GapiblK copTTa-
pPBIHAA aypyIbIH JaMy JOPEKECi MEH JKaybIH-IIANIBIH Oap KYHAEp CaHbl > | MM apachlHIa THIFBI3 TEpic e3apa
Oaiinanpic aHBIKTaNMBL. OpTamia TOYNIKTIK aya TeMIepaTypachl aypyablH Mmaiiaa Oody JCHreliMeH opraiia OH
Gaiinmanbic 6onbl. JKayblH-IIAIIBIH MeJILepi MEH THIPOTEPMISUIBIK KoadduimeHT 3epTreneTin OenriMeH opramia
Tepic KaThlHAcKa ue OoJabl. JKa3ablk OMIAlABIH CENTOPUO3BIHBIH Tapalybl MEH JaMyblHA (DUTOCAHUTAPUSIIBIK
MOHHTOPHHT JKYPTi3y OJapIIbl MIEKTEY MaKCATHIHIAFbI PO(IIAKTHKAIIBIK JKOHE KOPFay ic-IIapajap KeIIeHiH oTKi3y
YIIIiH 5KBUT CAbIHFBI OAKBUIAY Bl TAJIAIl €TE/i.
Tyiiin ce3nep: JKazapik sxymMcak OuIaii, cCenTopruo3, MOHUTOPUHT, (PUTONATOJIOTHSUIBIK Oarasay.

C. A. BaokenoBa, A. T. baokenos, A. A. Illadoaan

TOO «Hay4Ho-ITpON3BOICTBEHHBIH IIEHTP 3epHOBOTO X03siicTBa UM. A. 1. bapaesay,
AxmonuHCcKas o6nacte, . [lloprannsl, Kazaxcran

PACITIPOCTPAHEHUME U PABBUTHE CEITOPHO3A HA SAPOBOM IIIEHUIIBI
B 3ABUCUMOCTHU OT NIOI'OAHBIX YCJIOBUU HA CEBEPE KA3AXCTAHA

Annoramusi. Cenbckoe XO3SMCTBO CUMTAETCS OXHOM M3 HamOojee BaKHBIX c(ep SKOHOMHKH, KOTOpas B
3HAUUTENILHOW CTENIeHH 00ecIeunBaeT MPOAOBOIbCTBEHHYIO 0€30IacHOCTh cTpaHsbl. [1meHuna SBaseTcs OCHOBHBIM
IPOAYKTOM B 53 cTpaHax, B TOM 4Yucie B Hamed crpane. Kazaxcran sBiseTcs OZHUM M3 KPYIHEHIINX IIPOH3-
BOJMTENEH MIIeHUIB B Mupe. KiuMmartuueckue ycinoBus Ha ceBepe O4YEHb OJAaroNpHATHBI IS BBIPAIIMBAHMSA
3€pHOBBIX KyJbTYyp. [Ipon3BoACTBO 3epHA OBLIO U OCTAETCSl BAYKHBIM CTPATErHYECKUM PecypcoM, 0a30BOil 0Tpacibio
CeNbCKOXO035IICTBEHHOTO Tpon3BojcTBa KazaxcraHa. B mocieaHue rogpl pecryOiiMka MPOU3BOAMT €KETrOJHO IO
20-22 MyH., @ 3KCIIOPTHPYET A0 5-8 MIIH. TOHH 3epHa. Bexynmmu nmpon3BoanTensiMu 3epHa nieHuisl B Kaszaxcrane
aBisifoTcs AxkMmonnHckast, Kocranaiickas um Cesepo-Kazaxcranckas obnacti. Bospocna BupyJeHTHOCTH paHee
c1abonaToreHHbIX BO30yauTENel, HANpUMEp MATHUCTOCTEH JIMCTHEB INIIEHUIIBI, BBI3BIBAEMBIX MHOTHMH HECO-
BEpLIEHHBIMH I'pubamu U3 ponoB Septoria m np. CenTopros JIHCTHEB M KOJIOCA B TEUCHUE JUIMTEIIHLHOTO INEpuoja
BPEMEHH OCTaeTCsl OJHOM M3 HamboJiee PacIpOCTPAHEHHBIX M BPEIOHOCHBIX OOJNe3Hel SpOBOM IIICHMIBI BO BCEX
30HaX MPOM3BOJICTBA 3epHA. 3a00JIeBaHIE MPOSBILIIOCH JaKe B TOABI C )KECTKOU 3aCyXOl. JHPUTOTHIHHOE pa3BUTHE
OTMEYaeTCsl eKEroIHO, YACTOTa SMU(DUTOTHHHOTO — IISTh JIET U3 AecaTH. [Ipy 3TOM HOTepu ypokas MOI'YT COCTaB-
176 0T 20 10 45%. Llens nccnemoBanmii — mpoBeieHNe (GUTOCAHUTAPHOIO MOHHUTOPUHTA PAaCIIPOCTPAHEHHS U pa3-
BUTHUS CENTOPHO3a APOBOI MIICHUIBI M M3y4YeHHE BIMSHUS IOTOJHBIX YCIOBHH Ha pa3BuTHE Oone3Hu. Meroanka —

— § —
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oOmenpuHATas B (GuUTONATONOrnUeCKuX MccienoBanusax. HaOmoneHus 3a TMHaMUKON pa3BuUTHA Ooje3Hel ocymie-
CTBIISUIM Ha Ipou3BOACTBEHHBIX Moisix TOO «HaydHO-IpOM3BOACTBEHHOM IIEHTPE 3€PHOBOTO XO3AHCTBA MMEHH
A. U. BapaeBay». CenropuosHasi MATHUCTOCTb ObUIa OCHOBHBIM M HamOolsiee pacrpoCTpPaHEHHBIM 3a00JIeBaHUEM
JIUCTHEB IMIICHHIIBI B TIepHol Beretauny. HabmroneHus 3a pa3BUTHEM CENTOPHO3a BEJIM Ha BOCIIPUUMYUBBIX COPTAX
oprannunckas 2012, Akmona 2 u Acbut camna. s pUKCUpOBaHMS BBINAJACHHUS OCA/IKOB, TEMIIEPATYPhl U OTHO-
CUTEJIEHON BJIXKHOCTH HCIIOJIB30BAIM METEOPOJIOTHYECKYIO CTAHIMIO. YUHUTHIBAJINCH CIIEAYIOUINE IOKa3aTelIH:
CpesHeCyTOYHasi TeMIeparypa BO3yXa, KOJMYECTBO OCaKOB, KOJIMYECTBO JHEH C OCaJkaMH M THAPOTEPMUIECKUH
ko3 ¢punment. IlorogHsle ycinoBHs BEreTallMOHHOTO Neprojaa spoBoi mieHuns! 2018 r. ObutH O1aronpusTHHIMU
IUIs pa3BUTHS centopro3a. B 2019 roxmy B TedeHHe Bcero meproja BEreTallid pacTeHUi Haliromamack cyxas,
JKapKasl TI0rojia, YTo HeOJarompusaTHO CKa3aloch HA Pa3BUTHU cenTopro3a. s ycTaHOBIEHUs (PyHKIMOHAIBHOMN
3aBUCHMOCTH MEXIY CTEIECHBIO Pa3BUTHS CENTOPHO30M Ha SPOBOI INIIEHHIE M 3JIEMEHTaMH MOTOMABI IPOBOAMICS
MapHBIA KoppessunoHHb aHamm3. B 2018 roxy pacmpoctpanenue Oonesneit cocrasmino 100 %, a ee MHTEHCHB-
HOCTh nocturana 46,17 %. Beicokas KOppesIMOHHAs 3aBHCHMOCTh Ha BCEX M3YYaeMBIX COpTax HaOIII0Jaioch
MEKAY CTETEHbIO MPOSABICHUs O0JNE3HH M KOIMYECTBOM JHEH ¢ ocankamu > 1 M. CpenHecyTouHas Temmeparypa
BO3/lyXa MMeJa CPEIHIOI OTPHLATENBHYIO CBSI3b CO CTENEHbIO IMposBieHus Oone3nu. KoimmuecTBo 0caikoB U
THIPOTEPMHUYECKUN KO3(D(ULMEHT MMENU CPEJHIOK IMOJI0KUTEIbHYIO CBSI3b C U3ydaeMbIM npusHakom. 2019 rox
ObuT HEONAronpHsATHBIM JUIsS Pa3BUTHS CENTOPHO3HBIX ISITHUCTOCTEH, 3a00JIeBAaHWE HAXOIWIIOCh B JENPECCHU.
TecHast oTpuLaTenbHas B3aMMOCBSI3b HA BCEX COPTax IMIICHHUIBI OOHAPY)KEHA MEXKY CTETIEHBIO Pa3BUTHsI OOJIE3HU U
KOJIMUECTBOM JHEH ¢ ocankamu > 1 MM. CpeqHecyTo4Hasi TeMIeparypa Bo3ayXa UMeia CPEAHIO MOJI0KUTEIbHYIO
CBSI3b CO CTENEHBIO MpOosiBICHNS 00je3HU. KommuecTBO 0cagkoB U IHAPOTEpMHUUYECKH KO3 (DUIIMEHT MMenu cpen-
HIOI0 OTPHLATENBHYIO CBA3b C M3Y49aeMbIM NpPU3HAKOM. [IpoBenenne GpuTocaHUTapHOIrO0 MOHUTOPUHTA PACIPOCTpa-
HEHUS ¥ Pa3sBUTHUS CENTOPHO3a SIPOBOH IMIIEHMIBI TPEOyeT €KeroJHOr0 HaOIIOACHUS U MPOBEICHUS KOMILIEKCA
NpO(UIAKTHYECKUX M 3ALIUTHBIX MEPONPUATHUI 110 UX OIPaHUYEHHIO.
KiroueBble c10Ba: sipoBasi MsArkas MIIEHUIA, CENTOPHUO3, MOHUTOPUHT, (DUTONATOIOTNYECKas! OLICHKA.
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INFORMATION TECHNOLOGIES IN GRAIN MARKET INFRASTRUCTURE OPERATIONS

Abstract. The directions of development of innovative process, one of the key factors of development of
agriculture - introduction of tools of digitalization applied in Kazakhstan are considered. It is noted that initially
digitalization was actively introduced in animal husbandry due to the fact that the main share of animals was
concentrated in a private farmstead, which had significant risks in the organization of veterinary safety, complexity
in carrying out complex veterinary measures. The use of information systems AgroStrea, which allows to collect a
large amount of data of different variations of technologies, varieties, crops, is presented to determine the best
performance. An important task facing the state is the implementation of international requirements and norms of the
EAEU to ensure the control of food safety of products delivered to Kazakhstan from third countries and exported
from the country to other States. This will allow to realize the domestic export potential of branches and spheres of
agriculture, which will change the volume of production, will contribute to a significant increase in the technological
development of agriculture in Kazakhstan. The activity of "AgroStream" LLP, which is the developer of the
methodology of transformation and implementation of information systems, is considered. It is noted that the use of
the new module of IP "AgroStream — "AgroMap" mobile application will allow to organize the effective work of
agronomists. Informatization of production, operation, management and services in agriculture with the introduction
of digital technologies is aimed at transforming the model of agricultural turnover, stimulating the development of
industrial parks and electronic trade in agricultural products.

Key words: agriculture, digitalization, technologies, systems, efficiency, production, products, innovations,
implementation, organization.

Introduction. In modern conditions, the innovation process is a single and continuous flow of
turning specific technical or technological ideas based on scientific developments into modern techno-
logies or individual components of technological solutions and bringing them to use directly in production
in order to obtain qualitatively new products. The company regulates the course of the innovation process
in General and in individual sectors by developing and implementing an appropriate innovation policy,
the purpose of which is, first of all, to bring scientific and technical developments to their practical use.

The most active direction of development of innovative process in modern conditions is the
organization of introduction of scientific achievements in production [1].

The practice of implementing innovations in agriculture, as a rule, indicates a difference in the levels
of technical and technological development of economic entities that are participants in the innovation
process

According to experts, 25% of the world economy by 2020 will move to the introduction of digita-
lization technologies [2]. that is Why, in order to reduce costs, increase productivity and optimize the
working process, one of the key factors in the development of agriculture is the introduction of digita-
lization tools, which are also actively used in the Republic of Kazakhstan.

Research methodology. In the next five years, the country plans to create 20 digital farms and
4 thousand farms using separate digital technologies.

Currently, the processes of maintaining the register of permits in the field of issuing certificates in
animal husbandry and crop production, the organization of monitoring the passage of goods in import and
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export operations are more digitized. Data exchange with the Russian veterinary monitoring system on the
issued export permits has been implemented quite effectively. Fully automated monitoring processes and
the operation of the turnover of grain receipts. The process of automating the issuance of subsidies in
agriculture is being completed.

It should be noted that initially more actively digitalization was introduced in the field of animal
husbandry due to the fact that before the market reforms the main share of animals was concentrated in a
private farmstead, which represented certain risks in the organization of veterinary safety and greater
complexity in carrying out complex veterinary measures.

Research results. The results of the analysis conducted in the country of the current state of intro-
duction of precision agriculture with the division into "advanced" and "digital" farms showed that there
are 114 advanced and 10 digital farms in the country. By 2022, the goal is to bring the value of the
indicator to 2 thousand advanced farms throughout the country [3].

A digital farm is a farm that can operate through the application of new tools and technologies, with
almost no human intervention. The main objective of digitalization is to simplify the activities of farmers
from the beginning of activity to the sale of products.

Due to new technologies, training and professional development of agricultural sector workers will
be carried out, for which in 2020 it is planned to launch an online training program with the involvement
of private it companies. Students will be given the opportunity to choose their courses and teachers
remotely, which will significantly reduce the time and transport costs of farmers [4]. Rural producers will
be taught the basics of entrepreneurship, farming, agronomy, seed production, animal husbandry. In 2019,
a pilot project was implemented to launch online lending for spring field work, in 2021 this process will
be fully automated.

Since the process of obtaining land at auctions and auctions was not automated and there was
practically no open map of land plots, until July 1, 2019, the provision of land only in electronic form was
carried out in some regions in a pilot mode, while by the end of 2019 it is planned to create an open map
of land plots, and from 2021 to launch the process completely.

As an example of effective management decisions, consider JSC "Atameken-agro", which began its
activities in 2003 and by 2014 began to search for solutions to digitalize the company's activities.

In 2016, "AgroStream" LLP offered its services for the implementation of the planning module of
technological maps for "Atameken-agro". This was due to the fact that there was an urgent need for rural
producers in effective technologies for carrying out plan-fact analysis, control of theft and exclusion of
losses. Therefore, the planning module was transformed into a full-scale information system
"AgroStream" — the only domestic company offering a comprehensive product. "AgroStream" combines
the experience of advanced foreign developments, but at the same time is maximally adapted for the
Kazakh consumer. Simplicity of the interface, intuitiveness of reporting, informativeness and complexity
are the main competitive advantages of the proposed product.

The results of the implementation were expressed in a significant reduction in theft and loss, in
strengthening control over the implementation of specified technologies. This, in turn, led to an increase
in crop yields. But the main goal in the development and implementation of IP "Agrostream" in the
activities of JSC "Atameken-agro" was not so much to reduce losses and reduce the impact of the human
factor, as to collect the necessary amount of data. On the basis of management information, it became
possible to gradually move to precision farming and get the opportunity to determine the most effective
technologies, select more marginal varieties, understand which crops give the best return in our climatic
conditions. All this will make it possible in the future to take a differentiated approach to planning for
each field.

The use of AgroStream information systems allows to collect a large amount of data of different
variations of technologies, varieties, crops, etc. in order to determine the best performance. However, the
most difficult in the implementation process was the training of personnel. The main problem was not
even in training, but in instilling an understanding of the need for innovation, in the psychological
acceptance of the idea as such. It was necessary not only to install the program, but also to change the
thinking of the staff.

At the same time, thanks to constant training, user support and operational technical support, it was
possible to achieve mutual understanding with the personnel of agricultural producers involved in the
implementation process. The corporate policy of JSC "Atameken-agro" helped to achieve this result, as all
11
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important issues in the company are taken collectively by the team. This not only raises the spirit of the
staff, but also contributes to the maximum effectiveness of the strategy and everyone's involvement in the
common cause. The staff of "Atameken-agro" is ahead of other domestic agricultural enterprises in the
understanding and awareness of the development strategy and digitalization of activities. The official
partner of AgroStream is TerraPoint, specializing in automation technologies in agriculture.

LLP "AgroStream" is not just a developer of the system, but also a professional consultant, he
developed a methodology for the transformation of the consciousness of users and the introduction of
information systems, up to the audit of all business processes. Only such an approach can give the expec-
ted results for the transition to precision agriculture.

Active work on introduction and use of the new module of IP "AgroStream" — "AgroMap" — the
mobile application which is directed on the effective organization of work of the agronomist is continued.
Negotiations are underway to integrate with artificial intelligence, where the user, by clicking on any
point of the field map, will be able to determine the likelihood of diseases and pests, to receive unique
recommendations for the implementation of preventive actions.

An urgent task facing the state at the present time is the implementation of international require-
ments and norms of the EAEU to ensure the control of food safety of products entering the Republic of
Kazakhstan from third countries, as well as exported from the country to other EAEU States. The
fulfillment of the requirements will allow to realize the national export potential in the field of agriculture,
which will change not only the volume of production, but also will contribute to the increase of
technological development of the country's agriculture.

The experience of such States as the USA, Canada and Australia shows that the informatization of
production, operation, management and services in the introduction of digital technologies in this sphere
is aimed at transforming the model of agricultural turnover, stimulating the development of industrial
parks and electronic trade in agricultural products, accelerating the demonstration and dissemination of
digital technological achievements in agriculture, but also, ultimately, contributes to the stable economic
development of rural areas, taking into account their specific characteristics [5].

The experience of the leading countries, whose economies are characterized by a developed agricul-
tural sector, shows that at one time each of them passed a kind of "technological revolution". For example,
classical extensive agriculture is now being replaced by precise (precision), geoinformation technologies
are more widely used, multi-operational energy-saving agricultural units are being introduced, high-
yielding plant varieties are being selected and highly productive animal breeds are being bred. According
to the research Agency RolandBerger, every year only in Asia, about 20% of the potential growth is
provided by the use of innovative technologies in the field of agriculture.

In Australia, for example, introduced a system of identification and traceability of farm animals and
products, which includes a complete package of software modules with the ability to accurately track
animals throughout their lives and identify all the animals and objects with which they were in contact
during their life cycle, which allows you to quickly and effectively respond to the emergence of various
diseases at the time of their occurrence. This reduces the cost of the combined costs associated with
disease spread, industry support, and market closure.

In the Russian Federation, within the framework of the State program "development of the fishery
complex", work is being carried out on the development and implementation of the software and technical
complex "Electronic fishing journal". The electronic journal allows recording and transmission of
information on the implementation of fishing activities in electronic form, as well as provides remote
access to information on the results of fishing.

For the development of agriculture is necessary to provide automated monitoring of the treated soil,
to assist in the digitization of agriculture (including agriculture, livestock, fishing, cultivation, mechani-
zation), to create a platform safety control of agricultural products covering all administrative departments
at all levels to improve the information system of rapid response [7].

In order to further develop the agricultural sector it is planned:

- automation of the process of subsidizing agriculture, which would contribute to increasing the
transparency and efficiency of subsidies, operational control over the development of allocated funds;

- the development of automation of registration, pledge, issuance of agricultural machinery and
issuance of driver's licenses will allow to promptly provide public services in the field of technical
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inspection for the population, to conduct centralized monitoring and control over the technical condition
of agricultural machinery and compliance with legislation in the field of technical control and road safety;

- automation of traceability of livestock products, ensuring proper equipment, animal identification,
tracking, including a system response to disease, will enable the industry to respond quickly and
effectively to a variety of diseases as they occur;

- automation of traceability of crop products will track the entire life cycle of products, including the
processes of production, storage, transportation, sale, destruction or disposal;

- automation of monitoring of the turnover of fish and fish products will make it possible to reduce
the volume of poaching and illegal trafficking of fish products, to ensure the safety of fish resources,
collection and timely processing of information on the activities of fishing and fish processing organiza-
tions and enterprises engaged in the purchase and sale of fish and fish products, its wholesale and retail
sales.

Industrialized and economically stable States have developed agriculture, realizing that the degree of
development of agricultural production largely depends on the level of welfare of the country. Wide
application of digital technologies in the agriculture of the Republic of Kazakhstan will increase pro-
ductivity, increase the contribution of agriculture to GDP, stimulate the export potential of domestic
agricultural products to world markets.

The effectiveness of process management in a modern logistics system should be considered in close
relationship with an integrated approach to processes and resources. In this regard, an important role
should be given not only to the information and resource aspects of commodity system management, but
also to the adaptation of management to changing business processes. The rational functioning of logistics
systems ensures the smooth functioning of flow processes, which are the basis for the formation and
development of the modern system of the world economy [7]. The key consumers of this system are
individual organizations and enterprises, as well as States that flexibly and optimally use logistics
processes and, as a result, gain competitive advantages at the micro—, meso— and macro levels, including
foreign economic activity.

Determining the combination of different types of freight transport in individual countries depends
on their location, level of development, natural and other conditions. In the transport infrastructure of
most States, as a rule, all major modes of transport are involved: rail, road, air, water, pipeline. For the
implementation of production and economic relations and ensuring the movement of goods through the
territory of Kazakhstan, including the implementation of foreign trade obligations, mainly rail and road
transport are involved, which are preferred in accordance with the estimated time and cost of trans-
portation over a given distance, as well as the characteristics of the transported goods. When planning
transportation to the destination, the exact route is developed and the possibility of tracking the movement
of the cargo is provided.

Kazakhstan carries out grain transportation, mainly by rail. The volume of traffic in 2018 amounted
to 283 million tons, of which 30% is accounted for exports.

The main transportation by rail in the Northern regions of Kazakhstan is carried out by JSC "Astyk
TRANS", which has 15 representatives in the regions. On its basis, it is a single information portal to
support IT processes, which allowed to automate the application process and ensure clear control over
their execution. At the request of shippers it is also possible to provide information about the location of
cars at any stage of their movement [6].

Currently, the management of JSC "Astyk TRANS" is 5 200 owned and leased grain cars. In
addition, for grain transportation, it is possible to attract a cargo fleet of the Russian shareholder of the
company CJSC Rusagrotrans. At the same time, priority is given to intra-Republican socially significant
transportation of grain from Akmola, Kostanay, North Kazakhstan region to all regions of the country in
order to ensure the stability of enterprises of grain processing and food industry, poultry and livestock.

The share of the company in the transportation of domestic grain cargoes reaches 90%, export
transportation, including the countries of Central Asia, is provided by it by 50%. To increase the volume
of cargo transportation and expansion of regular customers in the conditions of fierce competition of
owners of rolling stock, the organization effectively uses the tools of logistics marketing. For example, at
the beginning of the summer season, the company reduced the fee for the use of grain wagons for the
organization of export transportation by 15%. In addition, when carrying out intra-Republican transporta-
tion, the cost of grain wagons has been unchanged for the last three years.
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Other instruments aimed at tariff optimization are also used in the framework of the main activity. In
particular, in 2018, an agreement was reached between JSC "Uzbekontemiryullari" and JSC "NC "KTZ"
to create effective tariff conditions for the promotion of export goods through the territories of the two
countries. The established agreements also apply to the transportation of grain, flour and other grain
products. Also, in the conditions of the need to ensure the increase in the transportation of grain cargoes
and flour products from Kazakhstan, lowering coefficients were introduced in the context of the following
sections: Keles-Khojadavlet-50%; Keles-Galaba-20%. Thus, the conditions for Kazakh and Uzbek
producers were actually leveled.

Despite the need to introduce an unpopular measure-an increased fee for the use of inventory cars,
due to the expediency of equalizing tariff rates for this fleet in relation to their own, this made it possible
for domestic carriers to compete with the owners of transport cars from other countries to generate funds
and attract investment to upgrade the fleet.

After the devaluation of the tenge, the tariff for the use of cars of the inventory fleet of foreign
railway administrations increased by 2 times, amounting to 3.7 million Swiss francs (1.3 billion tenge) for
covered cars and grain carriers. To compensate for part of the cost of transporting grain in the railway
tariff was laid 19 percent subsidy, which was carried out by the railway.

The work carried out had a positive impact on the volumes of grain and flour transportation in 2018,
the value of which exceeded the indicators of the previous period by almost 1.5 times. Export operations
also increased: to Iran by three times, to Uzbekistan-by 1.63 times, respectively, Afghanistan and China
by 53 and 23%. In addition, in Uzbekistan, the values of flour shipment indicators grew steadily, which
increased by more than 47% compared to last year.

This was largely facilitated by the introduction of a comprehensive automated system "Contractual
and commercial work" (ACS DKR) in the territory of Kazakhstan. This System provides the possibility of
a single entry of data on shipments in electronic form for subsequent reuse in order to track transit cargo.
Currently, in the "on-line" mode, it is possible to implement the function of using a standardized reference
database, with the help of which the client gets access to the tools for carrying out calculations on
transport transportation on the single corporate portal of JSC "NC "KTZ".

Modern technology makes it possible not only to use rolling stock more efficiently, improve the
infrastructure of railway stations, but also has a positive impact on improving the competitiveness of
domestic rail transport.

At the same time, both shippers and consignees, using this system, gain confidence in the economic
feasibility of organizing and performing rail transportation, the effectiveness of decisions taken in terms
of ensuring the possibility of using an electronic digital signature, the development of the functional
activities of transport forwarders, including tracking the arrival of cargo at the destination station. ACS
DKR predicts the expansion of the list of services, including the provision of opportunities for complex
works at the destination station and payment via the Internet of the full cycle of logistics costs for trans-
portation.

It should be noted that joint activities within the framework of development of cooperation and
integration of the DKR ACS used in KTZ and the current system of transport control of the Russian
Railways network are designated as a promising direction. The advantage of ACS DKR is the possibility
of centralization and consolidation of databases, the introduction of electronic digital signature. The work
carried out jointly with the Russian operator for the introduction of electronic digital signatures, in the
future can become the key to the digitalization of traffic control systems in railway transport.

Conclusion. The considered system of management of the organization of contractual and comer-cial
work confirmed expediency of its use. As the main positive results shippers call convenience and
efficiency in the application of the system. The transition to electronic technology has allowed to reduce
the number of procedures for coordination and reduce unproductive costs, increasing the efficiency of
management activities by improving the quality of the railway sector to serve the recipients and senders of
goods.

— |4 ——
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ACTBIK HAPBIFBIHBIH NTH®PAKYPBIJIBIMIBIK
ONNEPALIUATAPBIHIATBI AKITAPATTBIK TEXHOJIOI'UAJIAP

AHHoTauusl. VHHOBaIWSIIBIK YAEpICTI JaMBITy OarbITTaphl, aybll MIApyallbUIBIFBIH ITaMBITYABIH HETi3Ti
(haxTopmapsIHbIH Oipi — Kazakcranna KonmaHBUIATEH MUQPPIaHABIPY KYpajaapblH €HTi3yKapacTeIphUFaH. Mammap-
JBIH HETI3T1 YJIeci JKeKe ayliajlapFa MOFBIPIaHAbIPhUIFaHABIKTaH, MaJl IIapyaIlbUIBIFBIHAA alFall peT HUPPIaHIbIPY
OesiceH/ii eHri3UIreHi aram oTinl, OyJl BeTepUHAPIIBIK KayINCi3iKTI YibIMIACThIpyia eJeylii ToyeKenre ue OoJpl,
KEIICH/II BETEPUHAPJIBIK iC-LIapajap/bl OTKi3y/le KHBIHIBIKTAp O0NablL.EH JKaKChl HOTHIKENUIIKTI aHBIKTAY
MaKcaTbIH/la TEXHOJOTHIIAPAbIH, CYPHINTAPIbIH, JaKbUIIAPABIH P TYPJIi HYCKaJapbIHBIH YJIKEH KeJEeMiH )KHHayFa
MYMKiHZIK OepeTiH AgroStrea akmapaTThIK JKYHelepiH Naijanany yChIHBUIFAaH. MeMIleKeT anjplHaa TYpFaH Ma-
HbI3IB! MiHZeT Kazakcranra YUIIHIII enjep/eH >KeTKI3UIETiH jKoHe enjieH 0acka MeMIIEKeTTepre IIbIFapbulaThIH
OHIMJIEP/IIH a3bIK-TYJIK Kayincizairin Oakpuiaynsl KamTamachi3 ety ymiH EADO xasiblkapallblk TajlanTapbl MeH
HOpPMaJapblH OpbIHAAy Ooubln Tabbutanel. Bysl aybul ImapyamiblibIFbl cajlajlapsl MeH OeniMAEpiHiH OTaHIBIK
SKCIIOPTTHIK JICYETIH iCKe achlpyFa MYMKIHIIK Oepeai, oHIipic KeleMiH e3repTyre MyMKiHaik o6epeni, Kaszakcran-
HBIH aybUI IAPYAIIBUIBIFBIH TEXHOJIOTHSIIBIK JaMBITYIBIH €I0yip YWIFalobIHA BIKMAT eTefi. «AgroStreamy XXIIC-uiH
aKmapaTThIK KyHenepai TpaHcopMamsiay *KoHE SHTI3y OMiCHAMACBhIH 93ipieyIrici OONBIN TaObUIATBIH KBI3METI
KapanraH. «AgroStream»-«AgroMap»-MoOIIbAIK KochIMIIaaapeiHEIH AJK jkaHa MOMYIIH Maiiaanany arpoHOMAAp-
JIbIH THIMI JKYMBICBIH YHBIMJACTBIpPYFa MYMKIHIIK OepetriHi aram eriireH. CaHABIK TEXHOJOTHSUIAPIBI EHTI3y
Ke3iH/Ie aybUl [IapyallbUIbIFbIH/A OHAIPICTI, KbI3MET KOPCETYl, 0acKkapy/Ibl XoHE OHAIPICTI aKnapaTTaHbIpy aybul
IapyaIIbUIBIFEl OHIMIEP] aifHaIBIMBIHBIH MOJETIH ©3TrepTyre, OHEPKACill MAapKTepiH KOHE aybUl IIapyallblIbIFbI
OHIMJIEPIHIH AJIEKTPOHIBIK CayJachlH JaMBITYIbl bIHTAJaHABIpYFa OarbITTanraH. Kazipri karmaiina KilacCHKalbIK
OKCTEHCHBTI EriHIIUNK JQIIPEK BIFBICTHIPHUIATHIHBI, T€0AKIapaTThIK TEXHOJIOTUSUIAP KEHIHEH MaljanaHbLIaThIHbI,
SHEPrHsi YHEMAEHTIH aybll IIapyallbUIbIFbl arperaTtapbl Hri3UIreHi, OCIMAIKTEPAIH KOFaphl OHIMII COPTTapbIH Ce-
JIEKIMSUIAY JKOHE JKaHyapJlapAbIH JKOFapbl OHIMAI TYKBIMIAPBIH LIBIFApy JKYprizinerini aran ertinreH. RolandBerger
3epTTey areHTTIriHIH JepeKTepi OOMBIHINA, JKbIT CaibiH A3Ms esfepiHe ayeyeTTi ociMHiH maMamen 20%-bl aybul
HIapyambUIBIFBl CajlachlHAa MHHOBALMSUIBIK TEXHOJIOTHSUIApAbI KOJJIaHy eceOiHeH KaMTaMachl3 eTijieni. ABcTpa-
TUAIa ayBUIIIapyaIlbUTBIK JKaHyapiapsl MEH eHIMACPIH CoHKecTeHIipyTe kKoHe OaKpUIayFa apHaJFaH KOJIaHOAIBI
JKylere jkaHyapiapIblH ©MipiH HakKThl OakpUiayFa jKOHE OapIlbIK JKaHyapiiap MEH 3aTTapIbl COUKECTEHIIpyTe
MYMKIHIIK OepeTiH OaFmapiaMaiblK MOIYJIbIEpP JKUBIHTBHIFBI Kipeli. OMIpIiK IMKIII Ke3iHae ollapMeH OailyaHbpIcTa
OouraH, oJlapAbIH OMIpPJIIK LUK iiHae Oaitnanbicta 60nazpl, xKaHe Oy OpTYpJIl aypynap/blH naijaa 6omysl Ke3iHe
JKeZIeJ J)KOHE THIMIl o9peKeT eTyre MyMKiHIiK Oepeni. by aypyiapiplH TapanyblHa, HHAYCTPHUSHBI KOJIAAyFa SKOHE
HapbIKTaFbl ONepanusiapasl xkaOyra OaiIaHBICTBI KHUBIHTHIK IIBIFBIHAAPIBIH KYHBIH TeMmeHaeTeni. Kazakcran
PecrnyOiMkachIHBIH aybUl IIAPYAIIbUIBIFBIHAA UMPIBIK TEXHOJOTHSJIAPAbl KCHIHCH KOJIIaHy €HOEK OHIMIUIITiH
aprTeIpyFa, enail JKIO-zgeri aybul mapyamibUibFbl CaJIaChIHBIH YJIECIH apTThIpyFa, OTAHIBIK aybll IIapyalllblIbIFbI
OHIMIEPiHIH SKCIIOPTTHIK JICYETiH QJIEMIIK HAPBIKTApFa bIHTAJIAHIBIPYFa BIKIIAI €TETiH O0JIaIbL.

Tyiiin ce3aep: aybl1 mapyambuIbIFel, THGPIAHABIPY, TEXHOJIOTUSIIAD, XKYHeNIep, HOTHKEIUIIK, OHIIpiC, OHIM,
WHHOBALIUSIIAP,EHT13Y, YHBIMIACTHIPY.
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NH®OPMAIIMOHHBIE TEXHOJIOTUHN
B THO®PACTPYKTYPHBIX OIIEPAIIAX 3EPHOBOI'O PBIHKA

AnHoTanus. PaccMOTpeHBI HampaBJiCHUS Pa3BUTHS HHHOBAIMOHHOTO IPOIECCa, OJUH U3 KIFOYEBBIX (ak-
TOPOB Pa3BUTHUS CEIBCKOTO XO3SIMCTBA — BHEIPEHHE HMHCTPYMEHTOB Hu(ppoBU3auM, npuMeHsemMble B Kazaxcrane.
OTMe4eHO, YTO MEePBOHAYATIBHO LU(POBU3AIMS AKTUBHO BHEIPSIIACH B KUBOTHOBOJCTBE B CBS3U C TEM, 4TO
OCHOBHAsI JIOJISl JKUBOTHBIX ObLIAa CKOHLIEHTPHPOBAHA B YAaCTHOM IIOJBOPHE, YTO HUMEJIO 3HAYUTENIbHBIC PUCKH B
OpraHM3aliy BETePUHAPHOI 6€30MaCHOCTH, CI0KHOCTh B IPOBECHUH KOMILJICKCHBIX BETCPHUHAPHBIX MEPOIPUSITHH.
[MpeacraBneno ucnosip3oBanue MHOOPMALMOHHBIX cHcTeM AgroStrea, MO3BOJLSIOLIETO coOpaTh OONBLIOH 00beM
JIAaHHBIX PA3JIMYHBIX BapHalMi TEXHOJIOTMH, COPTOB, KYJbTYp C LIENbI0 ONpPEICICHUS HaWIydllledl pe3yJbTaThuB-
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HocTH. BaxkHOH 3amaveif, cTosmel mepen ToCyZapCTBOM SIBIISIETCSI MCIOJHEHHE MEXTyHApOTHBIX TpeOOBaHUH U
HopMm EADC s obecriedeHUs] KOHTPOIS HHUIIEBOW O€30MacHOCTH HMPORYKIHH, HocTaBisieMod B Kazaxcran u3
TPETHUX CTPaH, U BBHIBOZUMOHN W3 CTpaHbl B JIPYTHE TOCYAAapCTBA.. JTO MO3BOJUT PEAIN30BATH OTEUECTBEHHBIIN
SKCIIOPTHBIA MOTEHIMAN OoTpacieil u cdep chepe CeabCKOro X03sicTBa, YTO MO3BOJIUT U3MEHUTh U 00BEM MPOM3-
BOJICTBa, OyJIeT CIIOCOOCTBOBATh 3HAYUTEIHHOMY YBEJIHUEHUIO TEXHOJOIMYECKOTO PA3BUTHS CEJILCKOTO XO3SHCTBA
Kazaxcrana. Paccmorpena pestensHocth TOO «AgroStreamy, sBistromieecss pa3pabOTUMKOM METOOJIOTHH
TpaHcopManuy ¥ BHEApPEeHUS MH(YOPMALMOHHBIX cucTeM. OTMEYEHO, YTO HCIIONIb30BaHME HOBOro moxyist MC
«AgroStream» — «AgroMap» - MOOMIFHOTO HPWJIOKEHUS, MO3BOJIUT OpraHu3oBath 3¢ddekTuBHyr0 pabory arpo-
HOMOB. MH(pOpMaTH3anus mMponu3BOACTBa, (DYHKIIMOHUPOBAHUS, YIPABICHUS U YCIYT B CEBCKOM XO3AHUCTBE IMPH
BHEApeHNH NU(QPOBHIX TEXHOJOTHH HalleleHa Ha TpaHcpopMamuio Monenn 000poTa CelnbCKOXO3HCTBEHHOM
MPOAYKIINH, CTUMYJIHPOBAaHUE Pa3BUTHSI IPOMBIIUICHHBIX MAPKOB U 3JIEKTPOHHOHN TOPTOBJIH CENbCKOX03IHCTBECHHOM
npoaykieir OTME4eHO, YTO KIIACCHYECKOE KCTEHCHBHOE 3eMIICJENIIE B COBPEMEHHBIX YCIOBHAX BBITECHSICTCA
TOYHBIM, 0OJiee IMIMPOKO HCIONB3YIOTCS TeOMH(POPMALMOHHBIE TEXHOJIOTUH, BHEAPSIOTCS 3HEProcOeperaromniie
CEJIbCKOXO3SHCTBEHHBIE arperaTtsl, MPOU3BOIUTCS CEJEKIMA BBICOKOYPOXKAMHBIX COPTOB PACTEHHI M BBIBEICHHE
BBICOKOIIPOJYKTHBHBIX MOPOJ KMBOTHBIX. [10 AaHHBIM MccienoBaTenbckoro areHtcTBa RolandBerger, exeronno B
ctpaHax Asuu mopsaka 20% TOTSHIMATBHOTO POCTa O0ECHCUUBACTCS 3a CUET IPUMCHEHHUS WHHOBAIIMOHHBIX
TEXHOJIOTHI B chepe cenbckoro xo3sicTea. [IpuMensiemas cucrema MACHTHOUKALMU U IIPOCIISKUBAEMOCTH CEllb-
CKOXO3SHCTBEHHBIX YKHBOTHBIX H MPOIYKIMH B ABCTpPATUH BKIFOYACT MAKET MOAYJIEH MPOrPaMMHOTO 00eCIIeUeHuUS
€ BO3MOXKHOCTBIO TOYHOT'O MIPOCIIEKUBAHUS YKUBOTHBIX Ha MPOTSKEHUH UX JKU3HU U OTPEEIICHUS BCEX )KUBOTHBIX U
00BEKTOB, C KOTOPHIMH OHH OBUTH B KOHTAKTE B TEUCHHE MX KM3HEHHOTO IMKJIA, YTO TTO3BOJIAET TOCTATOYHO OIe-
patuBHO ¥ 3()(HEKTUBHO pearupoBaTh Ha TOSBJICHUE Pa3IMYHBIX 3a00JIEBaHUHA YK€ B MOMEHT MX BO3HHKHOBEHUS.
DTO CHM)XKAeT CTOMMOCTh COBOKYITHBIX 3aTPAaT, CBSI3aHHBIX C PACIPOCTpaHEHHEM 3a00JIeBaHHUN, TOAICPKKOW HHITY-
CTPHUH | 3aKPBITHS onepanuii Ha peidke. [lupokoe mpuMeHeHne U(PPOBBIX TEXHOJIOTHH B CEIIBCKOM X03s1iicTBe Pec-
nyonmuku Kazaxcran Oyner cnocoOCTBOBAaTh YBENIMYEHHIO MMPOM3BOAUTEIBHOCTH TPY/a, POCTY BKIIA/a CEIbCKOXO-
3siicTBEHHOU oTpaciau B BBII cTpaHbl, CTUMYJIMPOBAaHUIO 3KCIIOPTHOI'O MOTEHIMAIa OTEYECTBEHHON CEIbCKOXO035M-
CTBEHHOM ITPOJYKIIMU HA MUPOBBIE PBIHKHU.

KiroueBble c10Ba: CeIbCKOE XO035HCTBO, MU(POBU3AIUS, TEXHOJIOTHH, CUCTEMBI, PE3yJIbTATUBHOCTD, POU3-
BOJCTBO, IIPONYKLIMSA, MHHOBALIMU, BHEIPEHHUE, OpraHU3aIUsl.
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ASTRAKHAN BREEDS SHEEP OF KAZAKHSTAN

Abstract. The purpose of this work is to analyze the origin and distribution of Karakul sheep in the world and
the current state of astrakhan sheep breeding in Kazakhstan.

The article describes the origin of the Karakul sheep, as well as information on the creation in Kazakhstan of a
new Kazakh astrakhan-fat-tail sheep of astrakhan-meat-greasy productivity. The results of a comparative study of
the biological characteristics of the astrakhan breeds of sheep bred in Kazakhstan are presented.

The main products for the sake of breeding astrakhan sheep breeds are unique in their color, shades and
strength of the skin.

A major breeding achievement of sheep farmers in Kazakhstan is the creation of Kazakh karakul-fat-tail sheep
of astrakhan-meat-greasy productivity, which has no analogues in the world, well adapted to the desert and semi-
desert zones of Central Asia and Kazakhstan.

It should be noted that the biological characteristics of astrakhan sheep breeds allow the efficient use of scarce
pastures of inaccessible desert and semi-desert zones.

Key words: astrakhan breeds, karakul, Kazakh karakul-fat-tail, astrakhan-meat-greasy, pastures, desert, semi-
desert, Kazakhstan, Central Asia, biological, exterior, astrakhan.

Introduction. In Kazakhstan, astrakhan breeds of sheep breeding is represented by two breeds:
karakul and Kazakh karakul-fat-tail (Atyrau) astrakhan-meat-greasy productivity. It, as an industry, is a
whole complex of technologically and economically interconnected primary producers (business entities
with different ownership forms), enterprises that process karakul breeding products (fur enterprises,
factories for primary processing of wool), a number of service enterprises and organizations.

The development of this industry is carried out on the basis of year-round grazing of sheep on natural
pastures of deserts and semi-deserts, unsuitable for arable farming.

The Karakul breeding of Kazakhstan, which began with 5000 purebred sheep, the first-born of the
industry, the Chimkurgan state farm, established in 1928, developed at a very high pace. This work
continued during the difficult years of the war. For the period from 1951 to 1960 25 large specialized state
farms were created. By the end of 1991, the number of Karakul sheep had already exceeded 6 million
heads, and the production of skins reached 2 million. Karakul breeding in Kazakhstan has become one of
the most important areas of the national economy of the republic [1].

The karakul breeding in Kazakhstan was created both by absorbing crossbreeding of queens of local
fat-tail sheep with karakul sheep, and by importing purebred karakul livestock from farms of Uzbekistan
and Turkmenistan, of which 70 thousand karakul sheep and about 250 thousand ewe lamb were imported.

The question of the origin of Karakul sheep has long attracted the attention of many researchers,
therefore, there are different opinions:

1. The Karakul sheep was created in ancient times in Asia Minor and brought to Central Asia by
Arab conquerors [2].

2. The Karakul sheep appeared in ancient times on the modern territory of Uzbekistan [2,3].

3. The Karakul sheep is a product of recent origin, obtained as a result of a mutation when crossed
with sheep of other breeds [4].
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Confirmation of the hypothesis about the antiquity of the Karakul breed and its occurrence on the
modern territory of Uzbekistan can be found in the source “Geography of the East” that came to us from
the Arab geographer Ibn-Haukal, a traveler who visited Khorezm in the 10th century. He wrote that he
had never seen such sheep and lambs anywhere, neither in his homeland, nor in other countries and
continents, and there are no such sheep in all countries as in Turkestan and the Khorezm region. The skins
of these sheep have black, beautiful dark red hues and are very highly valued.

Another source indicating the credibility of the ancient origin of the Karakul breed is a portrait of
Shota Rustaveli, where he is depicted in a Karakul hat - a gift from the poetess Meskhechi-Khujand
(XII century).

During archaeological excavations carried out in Persopol (the capital of ancient Persia), the antiquity
of which is 500 BC, utensils with the image of sheep were found, the shape of the tail and horns of which
is similar to the existing Karakul sheep.

The opinion of the ancient origin of the Karakul sheep was confirmed in special literature.
P.N. Kuleshov wrote: "I consider the Karakul sheep an ancient breed, the breeding of which took thou-
sands of years of factory work." We needed a sheep with a beautiful lambskin at a young age. Centuries
and millennia passed, and a wonderful Karakul breed was obtained [5].

The ancient origin of the Karakul sheep is indicated by its amazing strength of heredity, which is
especially manifested when crossing with other breeds.

Academician M.F.Ivanov, noting the amazing strength of the heredity of the breed, which is
especially manifested when crossing with other breeds, wrote about the ancient origin of the Karakul
sheep. He noted that no matter what breed the karakul breed crosses, a half-blood offspring is always, in
terms of its zoological characteristics, wool color and even quality of the lambskin is to a significant
extent similar to a Karakul sheep [6].

L. Adamec believes that Karakul sheep were created in the Middle East in the second millennium
BC, from where they spread to neighboring regions, including Central Asia [2].

In his opinion, the Karakul sheep descended from a very old pedigree sheep, formed in Syria,
Palestine and Mesopotamia for 2000 BC, and entered Turkestan in the 8th century along with the Arabs,
where astrakhan sheep breeding flourished until the Mongols conquered it, which subsequently they were
almost destroyed, replacing the fat-tail sheep brought with them. And the remaining herd of Karakul
sheep that survived on the remote desert pastures of the Bukhara Khanate served as valuable material for
further breeding and distribution.

However, academician V.M. Yudin, an outstanding astrakhan breeder of the 40-70s of the last
century, considers L. Adamec’s theory unreasonable, referring to Ibn-Haukali’s assertion that there are no
sheep producing such sheep besides Central Asia beautiful lambskin. He noted that if the sheep were
Arab, driven to Khorezm and Bukhara, then Ibn-Haukal, as an observing geographer, would have noted
this as a person who visited India, Central Asian states, Spain, Sicily and, of course, knows his homeland
well - Arabia [1].

Sh.R. Herremov and Yu.A. Yuldashbayev in the book "Karakul breeding" provides very valuable
and interesting historical information on the origin of the Karakul sheep, citing literature information on
karakul breeding [7].

In their opinion, the work is of great interest of the famous professor Durst, who describes the
excavations in Anau near Ashgabat, which are known in zootechnical terms. These excavations,
conducted under the direction of the American professor R. Pampelli (1904), are interesting in that they
allowed a detailed study of the strata of the earth, the prescription of which begins from 8250 BC. In strata
dating back to 6,250 BC, Durst found fossil remains of sheep that are completely similar to the existing
karakul of the Maymen offspring. Therefore, Durst makes a completely solid assumption that the Karakul
breed is the remains of an ancient fossil breed, called by him "Anau".

In 1861, Vamberi, a Hungarian Turkologist, succeeded the first of European researchers, secretly,
under the guise of a dervish, to penetrate Bukhara and gain access to ancient manuscripts. From the
Bukhara annals, he, in particular, describes the wealth of Khan Nez Magomed, who ruled the khanate
since 1642, among which he mentions 80 thousand sheep who brought gray lambs.

V.M.Yudin wrote: “The zoological and biological features of the Karakul sheep allow us to conclude
that this breed was created in ancient times by the peoples inhabiting Central Asia” [§].
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B.N. Vasin believes that the modern Karakul sheep occurred as a result of mixing several groups of
sheep, one of which was fat-tail with coarse wool, and the other of semi-coarse sheep. He (1946)
emphasizes that the first references in the literature to the existence of Bukhara kuryapyaks (doodles) are
found only in the second half of the 17th century. Among animals with very coarse, long wool close to
that of fat-tail sheep, there are sheep with very thin, homogeneous, short wool. The live weight of the
uterus ranges from 28 to 70 kg. According to the type of physique, there are sheep with a rough bone,
close to the bone of fat-tail sheep and, conversely, with a very tender one. Strong variation is also
observed in the shape and fat content of the tail. Even the main products of karakul breeding — astrakhan —
are very diverse in their shapes, types, and sizes of curls, as well as in the character of their skin, woolline,
and skin pattern [9].

LN. Dyachkov expresses an opinion on the occurrence of the fur properties of lambs in the process of
mutation of their subsequent fixing of these properties by humans by selection and selection. At the same
time, he believes that the formation of the Karakul breed took place in the XVII-XVIII centuries. in the
Karakul beks of Bukhara [10].

. Ya. Averyanov believes that the initial selection was not to create smackiness in lambs at birth, but
to acquire curly wool by fixing corresponding changes in the development of skin and wool in the late
stages of morphogenesis [11].

It is well known that the population of Uzbekistan has long been engaged in breeding fat-tail sheep.
In the 8th — 9th centuries, there appeared the astrakhan sheep of non-Karakul breed. They differed sharply
from local sheep in their productivity and appearance. Merlushki obtained from such lambs were not in
great demand among the population. But the wool of these sheep was significantly higher in quality than
that of the local fat-tail sheep.

The sheep farmers, apparently with the aim of improving their wool qualities, began to crossbreed
their local sheep with the newly imported ones. At that time astrakhan as commodity raw materials did
not have much demand. As a result of prolonged selection and selection of animals in combination with
suitable climatic and feed conditions, was created a completely new astrakhan breed. Lambs differed from
all previously known sheep breeds in the extremely high quality of their skins in terms of curl shape,
luster and wool color. The name "Karakul" a new breed of sheep received, probably, by the name of the
Karakul district, located near Bukhara. The most important evidence of the creation of Karakul sheep on
the territory of present-day Uzbekistan is also the fact that in the past, nowhere, in any other region of the
world, lambskin had a curl so characteristic of this breed.

According to V.S. Zhilyakova and A.K. Chepelova, for many centuries, the distribution of the breed
was limited to Central Asia. For the first time, Karakul sheep were exported only at the end of the 19th
century: first to Ukraine, and somewhat later to the Crimea, the North Caucasus, Transcaucasia and the
Middle Volga region. Since 1894, Karakul sheep from Russia (apparently meaning from Uzbekistan)
were taken to Bosnia and Herzegovina (Yugoslavia), in 1903 to Germany, in 1904 to Austria. Here they
took root well and gave high-quality astrakhan. Due to the lack of natural pastures, the costs of keeping
sheep were high. Therefore, the herd sizes were small. But the sheep were bred clean, acquired a breeding
direction with the sale of breeding animals. Subsequently, from Germany and Austria, Karakul sheep
came to almost all countries of Western Europe, but due to unsuitable natural and economic conditions
they were not widely spread here [12].

Then the Karakul sheep spread to Africa and Latin America. Currently, large-scale breeding of
Karakul sheep is also carried out by Afghanistan and Namibia.

These materials allow us to conclude that the Karakul breed, like any other domestic animal breed, is
a product of complex crossbreeding. The main criterion for long-term selection was kinkiness, which later
led to the formation of curl.

In the course of scientific research, we had to carry out various variants of mating within the breed of
Karakul sheep according to their colors, colors, astrakhan type, as well as fine-wool and local fat-tail
meat-greasy breeds with Karakul sheep of various colors. Based on our research, we came to the
conclusion that the Karakul sheep breed is a truly unique breed, transmitting its astrakhan qualities and
exterior features already in the 1st and 2nd generation even when crossed with fine-wool and fat-tailed
sheep. It differs from other breeds of sheep in the world, as academician M.F.Ivanov noted back in the 40s
of the last century, amazing by the strength of heredity. It should be noted that only ancient breeds, such
as Karakul, Edilbaev, Gissar, can transmit their pedigree distinctive features and quality indicators even at
19
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the initial stage of crossing with other breeds, and the Karakul breed is unique in that it conveys some of
its lambskin qualities in the first generation offspring [1].

In all likelihood, as most karakul breeders of the last century claim, the most important evidence of
the creation of karakul sheep in Central Asia is the fact that in past times, nowhere else in any other region
of the world did lamb skins possess such a curl characteristic of this breed. The antiquity of the origin of
the Karakul breed is also explained by the fact that it is characterized by the exceptional strength of
heredity of the astrakhan properties, which manifests itself when it is crossed with such an ancient breed
as merino, and the comparative ease of converting coarse-wool breeds into astrakhan.

Karakul sheep are bred on all continents, with the exception of Australia. The widespread mass
distribution of the breed was facilitated by its exceptional endurance and ability to acclimatize in a wide
variety of climatic and feed conditions. So, the breeding of Karakul sheep is carried out by South-West
Africa, the Republic of South Africa, Afghanistan, Iran, Uzbekistan, Kazakhstan and Turkmenistan,
which are the main producers of karakul skins in the world, and a small amount is produced in Europe,
North and Latin America.

It should be noted that to a certain extent, the competitor of karakul is mink. These two branches of
valuable fur manufacture their products in different environmental conditions, which affected the pace of
production. Thus, Karakul is produced in semi-desert and desert areas, and mink is produced in more
environmentally friendly areas of the globe. Due to food security and the rapid growth of the world's
population and the great demand for basic foodstuffs (mainly meat), the number of Karakul sheep in the
world has been significantly reduced in the direction of increasing meat and sebaceous breeds.

Currently, a huge assortment of artificial dense materials is produced that imitate karakul fur
(artificial karakul fur). They temporarily went into fashion. However, they were quickly abandoned by
women who can afford to buy a fur coat made from natural karakul.

It should be noted that if the mink is famous for its luster, silkiness and colors, the karakul fur is
distinguished by its beautiful pattern, curls, color and colourations, luster and silkiness. Thanks to these
quality indicators, karakul is in great demand today.

The Karakul sheep breeding technology is common for sheep of other breeds: feeding, grazing, water
supply, shearing, feeding, fattening, etc. At the same time, working with the Karakul breed requires not
only general technical knowledge, but also knowledge of the selection features that are inherent only to
sheep this breed. Breeding work in karakul breeding is similar to the work of a jeweler. It requires a
specialist with great observation, aesthetic taste and understanding of the beauty of the pattern, formed by
curls of different sizes, types and shapes; the ability to distinguish all the subtleties and features of the
combination of colors, shades and colors of karakul. Of particular importance in this regard is the
knowledge of the genetics of Karakul sheep, the inheritance of breeding and economically useful traits.

The biological characteristics of the Karakul sheep were formed in the conditions of the thinned grass
stand of deserts and semi-deserts of Central Asia, where, in order to satisfy their feed requirements, the
sheep have to go up to 20 km daily and use mineralized, brackish and salty drinking water.

Karakul sheep well pick small, stunted plants with their lips, pick up fallen pieces of stalks of dried
grass, leaves, ears after harvesting grain.

A powerful chewing apparatus allows you to chew on coarse-stalked plants (wormwood, keireuk,
saxaul branches, etc.), which are almost the only source of food on autumn-winter pastures.

Karakul sheep walk well on wormwood-ephemeral and solyanky pastures. They eat fodder plants
with a bitter and tart taste with a pungent and spicy smell. Due to this feature, Karakul sheep spend much
less nutrients per 1 kg of weight gain than other sheep breeds, but they do not tolerate uniform food [13].

Karakul sheep are able to lay a large amount of fat along the caudal vertebrae. In unfavorable years
on pasture and fodder conditions, they compensate for the lack of pasture due to fat deposits.

Year-round pasture maintenance, sparse vegetation, lack of drinking water, sharply continental
climate with sharp fluctuations in temperature and humidity not only in the seasons of the year, but also
during the day, had a significant impact on the Karakul breed of sheep.

The production life of Karakul sheep is on average 6-7 years (before tooth wear), in some households
sheep are used up to 8-10 years of age.

The biological maturity of Karakul sheep occurs at the age of 5-6 months, household maturity at
1,5 years of age. The fertility of ewes is an average of 93-95 lambs per 100 uterus. The highest fecundity
of Karakul uterus manifests itself at the age of 4-5 years.

— 20
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Kazakh Karakul-fat-tail breed of sheep (Atyrau breed astrakhan-meat-greasy productivity) bred in
the period from 1974 to 1998 by a complex reproductive crossing of Kazakh-fat-tail coarse-wooled and
Edilbaev uterus with coloring sura of Karakul sheep Surkhandarya and Karakalpak inbreed types,
followed by breeding "in itself" crossbreeds of the second generation (authors: H.I. Ukbaev, T. Kanseitov,
R.D. Shamekenova etc.).

It is the only breed bred in the Republic of Kazakhstan that combines astrakhan productivity -
karakul curls, original colors, colors of the Kazakh inbreed type of suras and meat-greasy productivity
with fat deposition on a fat-tail and high precocity [14].

The breed is also a source of production of high-value mutton, especially lamb and coarse wool. In
addition, it provides high-quality leather-fur coat.

- the breed has no analogues in the world;

- breed of combined productivity. With changing market requirements for the production of
astrakhan and mutton, you can use its valuable features - early maturity and high meat-greasy productivity
or high-quality astrakhan products;

- on the exterior they are closer to the fat-tailed sheep. In lamb age they have very beautiful skins
with parallel-straight and parallel concentric patterns;

- The breed is well adapted to the desert and semi-desert zones of Kazakhstan.

Biological characteristics of sheep of Kazakh karakul-fat-tail breed were formed in conditions of
sparse grass stand in the arid zone of Western Kazakhstan. The breed has a huge adaptability potential to
different breeding and maintenance conditions. Experience shows that the Kazakh karakul-fat-tail breed
quickly and well adapts to saline desert and semi-desert zones of the Kyzylorda region, pastures of the
sand zones of the Moyunkum and Kyzylkum regions, the South Kazakhstan and Zhambyl regions,
without reducing the quality indicators of astrakhan productivity and live weight [14].

Sheep of the Kazakh karakul-fat-tail breed, as well as the Karakul breed, make good use of all types
of pasture feeds, eat the largest number of arid pasture plants, including weeds, prickly grasses,
raspberries, tersken, wormwood, etc. They make good use of the bitter plants of the semi-desert and desert
zones in the autumn period of the year after rain. Sheep of the Kazakh karakul-fat-tail breed are well
adapted to sparse vegetation, lack of water, a sharp fluctuation in seasonal temperatures (in winter up to
-40, in summer up to +40). The period of their economic use is an average of 6-8 years, until the teeth
are completely worn out, biological maturity occurs at the age of 6 months, and household maturity at
1.5 years of age. Sheep of the new breed are characterized by a harmonious physique, a strong consti-
tution, intensive growth and development inherent in the Edilbaev sheep breed. At 1,5 years of age, in
terms of live weight, they come close to the analogues of fat-tail sheep.

In terms of exterior, meat-greasy productivity and, in general, by phenotype, sheep of this breed are
closer to animals of fat-tail meat-greasy breeds, and in lamb age, astrakhan productivity, and quality
indicator of astrakhan to karakul sheep breed.

Lambs of the Kazakh karakul-fat-tail breed are characterized by a taut shape of a fat-tail, a deep and
wide chest, a large area of lambskin, intense severity, various colors of suras, contrast and evenness of
colors, pronounced silkiness and shine of the wool.

Animals of Kazakh karakul-fat-tail breed are not inferior in terms of meat-greasy productivity to
Kazakh fat-tail sheep: the live weight of adult uterus is 58-66 kg, and sheep are 97-103 kg. At a lamb age,
they have karakul curls of a semi-circular, ribbed and flat shape with a parallel-straight and parallel-
concentric pattern of astrakhan. The wool coat is good silkiness and with a strong shine, zoning of the
pigment along the length of the wool, creating a contrast in the color of the suras.

It has been established that breed precocity in karakul-meat-greasy sheep appears after birth. At birth,
the lambs of this breed of different colors do not stand out in size and live weight, but in the subsequent
months of the lactating period they are characterized by an intensive increase in body weight. By the time
of weaning from the uterus, young ewes reach 35-39 kg, rams 40 kg or more. Possessing a sufficiently
high milk content (65.0-70.0 kg), karakul-fat-tail ewes provide normal growth and development of lambs
during the entire suckling period from birth to weaning without any additional feeding.

Sheep of the Kazakh karakul-fat-tail breed have a high reproductive capacity, from 120-130 lambs
are born from each hundred uterus. In terms of wool shearing, Karakul-meat-greasy sheep reliably surpass
sheep of mother breeds by 31.4%.
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It has been established that sheep of Kazakh karakul-fat-tail breed steadily transmit their biological,
productive, as well as economically useful qualities to their offspring.

In general, Kazakhstan has all the prerequisites for the development of astrakhan sheep breeding -
these are unique two breeds, such as the Karakul and Kazakh Karakul-fat-tail astrakhan-meat-greasy
productivity, extensive natural pasture located in desert and semi-desert territories with an area of more
than 100 million hectares., personnel potential, providing scientific and technical support for the industry.

A. Ombaes!, X. Ykoaes?, P. Illamexenosa®, A. Agaypacy./ioBa’

"Kasak YTThIK Arpapibik yHuBepcuTeTi, AnMatel, KazakcraH,
2KapakeJ Kol TYKbIMBIHBIH peciyOiuKaibIK nanarackl, Keissutopaa, Kazakcran

KA3AKCTAHHBIH EJITIPI BAFBITBIHJIAFbI KO TYKBIMJIAPBI

AnHoTanusl. JKyMbICTBIH HEri3ri MakcaThl — Kapakes KOW TYKbIMBIHBIH Maiiia Ooybl, OHBIH dJIEeMJIe Tapajybl
xoHe Kazakcranza entipi OarbITTarbl KOi TYKbIMIApbIHBIH Ka3ipri jKaFiaiibiHa Tangay xacay.

Makanajga Kapakesl KOWBIHBIH LIBIFY TapuXbiHa jkoHe KazakcraHnma entipisii — eTTi-KyHpbIK Mailiibl KaHa KOH
TYKBIMBIHBIH IIBIFapbUTybl XKaH->KaKThl OasHaaIa bl

OTKeH Fachlp/ia KapakeJl MIapyalllbUIBIFBIMEH allHAJBICKaH FalbIMJap MEH MaMaHJap/blH MNaiibIMIayblHIIa
Kapakesl KOWBIHBIH OpTa A3us KepiHJe WIBIFYbIHA HEri3 OOJIBIIT CaHaJlaThIH Ce0er: O OChl KOW TYKbIMBIHA TOH
KacHUeTTep MEH OCNTiIep/IiH, OHBIH IIIiHIC eNTIpiHIH TYJIIHIH TEeK OCHl MajFa FaHa TOH eKeHIIriHae. EH 0acThichl,
OHBIH HETi3ri TeHETHKAJBIK-CENIEKIMSIIBIK OeNTIIEpiHiH eml e3repMel TYKbIM KyaJlaFBIIITBIFBI, TIMNTI KEPTiLTIKTI
KBUIIIBIK KYHAI eTTi-Maiibl KOW TYKBIMBIH Kapakesl KOIIKApBIMEH MIAFBUTBICTBIPFAHIA OHIA Kapakell eInTipici
OenrinepiHiH KaIBITACYbl OHBIH HETi31 OOJBIN CaHATa kL.

Kapaken xoiiel TYKBIMBIH OpTa A3Ws XaNbIKTaphl IIOJ JKOHE IIOJEWT aiMaKTapIblH KaTal aya-pailbIMeH
KalBUIBIMIBIK XKaFJalbIHIa YIIKEH ICKePIIiKIIeH CYPhINITay MEH XKYIT TaHJay apKbUIbI IIBIFApFaH.

Kapakes Ko# TYKBIMBI — dJIEMIEI1 epTe 3aMaHHaH KeJe JKaTKaH H OMrim KOW TYKBIMIAPBIHBIH Oipi: O jKep
mapbiHaa ABCTpanusgaH 0acka KYpJBIKTBIH Oopinzae ecipiieni. Kapaken koiibiH ecipymeH OHTycTik-barbic
Adpuka, OxTycTiK Adpuka pecrnyonukacel, AyrancraH, Mpan, ©30ekcran, Kazakcran xone TypkmeHus aiiHa-
JBICaIbl, 9p1 OCBI aTajJFaH ejjep Kapakes eNTIpICiH eHIIpeTiH ipi MemiekeTrrep OoJbln caHanajabl, an EBporma,
Conycrik xaoHe JIaTbiH AMepHKaa a3 KeJeMae enTipl eHIipiiei.

Kazakcranna xapaken mapyamsuibiFsiMeH 1928 sxpitbl «llIpiMKopran» keHmiapbiHa okeninren 5000 6ac tasa
KapakeJl KOWBIH ecipyMeH aifHanbica OacTajbl, opi OCHI ic-IIapa YJIKEH KejemIe YJbl OTaH COFBICHI >KbLIIApHI
)kayFackiH TanThl. Tinti 1951-1960 >xpuimapsl emimizne 25 apHailbl MaMaHAAHIBIPEUIFAH Kapakell KeHIIapiapra
YHBIMIACTBIPBIIBL.

1991 xpuIABIH COHBIHA Kapail peciryOimKama Kapakell KO caHbl 6 MJIH 0acka, eNTipi eHIipy 2 MIIHFA KETTi.
Ocptaiiia Kapakes IIapyallbUTBIFBl PECITyOIMKAHBIH XaJblK IIapyallbUIBIFBIHBIH HETi3Ti OaFbITTaphIHBIH Oipi
GOJIBIT KAJBIITACTEL.

Maxkanaga, Kapakesa KOHBIHBIH OHOJOTHSIIBIK epekiieniktepi Opra A3HSHBIH IIOJIi-IIONICHTTI aiiMarbiHaa
111601 CUpEK a3bIKTHIK XKaF/iaia KaJIbINTaCKaHbl, 9pi aTaJFaH KOW TYKbIMBIHBIH a3bIK KOPETiH KaMTaMachl3 €Ty YIIiH
Taoysirine 20 MIaKbIpbIM XKaWbLIBIM XKepJIi dKYPETIHIIT, 9pi TY3/bl, MUHEPAJIJbI CyIbI IIIETIHAIr alThUIFaH.

Kapaken koinapbeIHBIH epiHzepi 11601 CHPeK KEe3[eCeTiH KaWbLIbIM a3bIFbIH TAaHIAH OTHIPHIN, ©3 ar3achlHa
KQXETTI KEPeKTi 3aTTapAbl ajia ajajbl, TIOTi XKycaH, KEypeyik, CeKceyil T.0. eciMIiKTepiime KakeTiHe THiMIi
naijanana ajaTblH KOW TYKBbIMBI.

OHBIH HETi3T1 OHIMI — KapakeJI enTipici — e31HiH TYp-TYCiHIH SpTypJilliriHe OaiilaHbICTBI ©TE 9/1eMi, CYpaHBICKa
ue MaJl eHiMi.

1974-1998 xputel ATBIpay OOJBICBIHAA AYHHUE XKY31HAE TEHIECI JKOK 9pi enTipini, opi eTTi, opi Mailel eHIMII
JKaHA KOM TYKBIMBI HIBIFapBUIBII, pECITy OJIMKaMbI3/IbIH KONTEreH MapyallblIbIKTapbIHIa ecipiie 6acTapl.

Kazak enripiii-eTTi-Maiiibl KO TYKbIMbI ¢Ii0ail 5koHe Ka3aKThIH KbLIIIBIK JKYH/II KYHPBIKTH KOMIAPBIHBIH op
TYPJi TYCTEpi MEH PEHAEPiIH Kapake KO TYKbIMBIHBIH CYP TYCTI KapaKajlak jKoHEe CYPXaHIaPHSIBIK TYKBIMIIILUIIK
TUNTIH IUIATHHA, aHTPALUT, KOJa, SHTAap, OPIKIyJ, MIAMIIBIPAKTyJ] >KoHe O0JaT peHIl KOIIKAplapbIMEeH eKIiHII
Oynmanra AeliH CiHipe LIarbUIBICTBIPBUIBINL, COJI €KiHII OyAaH TesJepieH JeHe TYJFachl Ka3akel MEH enindai
KOMbIHA COliKec KeleTiH, ajl TybUIFaH/la oH OOWBIHAAFbl OylpajiapliblH carachkl Kapakesl KOW TYKbIMBIHBIH TeJJie-
piHIeH KepKeM Jie 9CeMMIKTI YHJIeCTipreH cyp TYCTI Typil peHai Ko3bliapael 1,5 jkactaH KeliH «e3iMeH-e31»
HIaFBUTBICTHIPBUIBII, YpIIarbiHa OepeTiHeit eTin oH OolibiHa OeKITiLI.

OpnaH anblHFaH TeJAepl ecipy OarbIThIHAA Ka3aKbl KOHIBIH Teepi CHAKTBI T€3 OCil JKETUIreH KO3bUIapibl
ipiKTeI, CypbINTarn Tycax 00onFaH COH COHAal OHIMII aTaJIbIKTAPMEH XKYITACTHIPY apKbLIbl CAaHbI KOOSHTI .
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ArtasrraH enTipi OarbITBIHAAFBI KO TYKBIMBI — 9P1 JKOFaphl Caraibl KOW eTiMEeH 0ipre Ko3bl €TiH MO i-IIeIeHT-
Ti aiiMaKTa eHAIpyre OarbITTalIFaH MaJl TYKbIMBL.

OpuHe, eH 0acThICHI eNTipili OarbITTarbl KOW TYKBIMIAPBIHBIH OMOJIOTHSUIBIK €PEKIIENIKTep] eNiMi3iH mIemi-
II6JICUTT] allMaFbIHbIH KaWbLUTBIMBIH THIM/II Al A IaHBUTY bl MaKasiaaa OasHIa FaH.

Tyiiin ce3mep: entipiii KOl TYKbIMIAaphl, KapakeJ, Ka3ak elTipuIi-eTTi-MaiIbl, KailbUIbIM, IO Ii-II6ICHTTI,
Kasakcran, Opta A3usi, OHOJOTHSIBIK, TYP-KeI0eT, Kapake.

A. Om6aes!, X. Yko6aes?, P. IllamexenoBa?, A. A6aypacy;oBal

'Ka3zaxckuii HAMOHAIBHEIN arpapHbIi yHHBEPCHTET, AnMaTel, KazaxcTam,
ZPecmyOnuKaHCKas majiara o KapakyJIbCKoi mopoge osen, Keputopaa, Kasaxcran

CMYUKOBBIE ITOPO/IbI OBEIl KABAXCTAHA

AnHoTanus. [{enp — aHaM3 MPOUCXOXKICHUS M PACHIPOCTPAHEHHS KapaKyJIbCKUX OBEIl B MUPE U COBPEMEHHOE
COCTOSIHHE CMYIIIKOBOTO OBIIEBOACTBA B Ka3axcTane.

B crarbe ocBeeHbI BOPOCH MPOMCXOXKICHUS KapaKyJIbCKUX OBELl, a TAKXKe JaHa WH(opManus o0 CO3aHnH B
Kazaxcrane HOBOH Ka3aXxCKOW Kapakyib-KYpIIOWHOW ITOPOJBI OBELl CMYIIKOBO-MSICO-CAJIBHON MNpPOJYKTHBHOCTH.
[TpencTaBneHsl pe3yabTaThl CPABHUTEIBHOTO HM3yUYCHUS OMOJIOTHYECKHX OCOOCHHOCTEH CMYIIKOBBIX MOPOJ OBEIl,
pa3sBOAMMBIX Ha TeppuTopun KazaxcraHa.

Kapakynbckast mopoaa oBell — OlHa M3 JPEBHEHININX, IPUCIIOCOOJICHHBIX K CYPOBBIM MacTOMIITHO-KOPMOBBIM
YCIIOBUSIM ITyCTBIHHBIX U MOJYITyCTBIHHBIX pernoHoB CpenHelt A3un u Kazaxcrana.

ITo Bceil BepOSATHOCTH, KaK YTBEP)KIAIOT OOJIBIIMHCTBO KapaKyJIEBOJAOB IPOILUIOTO CTOJIETHS, BaKHEHIINM
JI0Ka3aTebCTBOM CO3IaHMs KapaKyJIbCKUX OBell Ha Tepputopun CpenHeit A3un sBisieTcs TOT (aKT, 4TO B MPOLLIBIE
BpEMEHa HHIJIe, HH B KaKOM JPYroM paiioHe MHpa LIKYPKH SITHAT HE 00JIalaii CTOJIb XapaKTePHbIM ISl IaHHOM
MOPO/IbI 3aBUTKOM. J[peBHOCTH MPOMCXOXKICHUS KapaKyJIbCKOW MOPOAbI OOBSICHSETCS elle M TeM, YTO €l CBOMCT-
BCHHA MCKJIIOYUTECIIbHAA CHUJia HACJICACTBEHHOCTH CMYIIKOBBIX CBOﬁCTB, KOTOpasd MpOoABJIACTCA MPU CKPEIIUBAHUU C
TaKOW JPEBHEH IMOPOAOH, KaK MEPHHOC, M CpaBHHUTENbHAs JIETKOCTh NMpeoOpa3oBaHMs IPyOOIIEPCTHBIX ITOPOJ B
CMYIIKOBBIE.

Kapakynbckux oBell pa3BOIST Ha BCeX KOHTMHEHTAX, 3a MCKIoueHneMm Acrpanmu. lllupokomy MaccoBomy
pacIpoOCTPaHEHUIO TOPOJBl COAEHCTBOBATA €€ HMCKIIOUUTENbHAsl BBIHOCIMBOCTE M CIIOCOOHOCTH AKKIMMAaTH3HU-
pOBaThCS B CaMbIX Pa3HOOOPA3HBIX KIMMATHYECKUX M KOPMOBBIX yCIOBUsX. Tak, pa3BeeHHEM KapaKyJIbCKHX OBEI]
3aanMarotcs IOro-3anagnas Adpuka, FOxuo-Adprkanckas Pecryonuka, Adranucran, Mpan, Y36ekucran, Kazax-
ctaH U TypKMeHUs, KOTOpbIE SIBISIOTCS OCHOBHBIMH IPOHM3BOAUTEISIMU IIKYPOK Kapakylsisi B MHpE, U HE3HAuH-
TEeTHbHOE KOJIMYECTBO MPOM3BOAUTCS B cTpaHax EBpombl, CeBepHOU U JIAaTHHCKOW AMEPHUKH.

OcHOBHasi MPOAYKLUS, Pad KOTOPOH pPa3BOISAT CMYILIKOBBIE IOPOJBI OBEIl — 3TO YHHKAJbHBIE IO CBOEH
OKpacKe, paclBETKE U MPOYHOCTHU IIKYPKH.

KapakyneBonctBo Kazaxcrana, HauaBmiee cBoi orcuer ¢ 5000 4MCTOMOPOAHBIX OBEIl, MEPBEHIA OTPACIH —
coBxo3a «YuMKypran», cozganHoro B 1928 r., pa3BuBaJIoCh OYE€Hb BHICOKUMHU TEMIIaMH. DTa paboTa Mpo10Kallach
W B TpyJHbIE ToAbl BOMHBEL 3a mepuox ¢ 1951 mo 1960 rr. Obuim co3maHbl 25 KPYNHBIX CIIELHUATA3UPOBAHHBIX
coBx030B. K koniy 1991 roja 4mcieHHOCTb KapakKyJIbCKHX OBEIl YK€ IPEBBICHIA 6 MIIH. TOJIOB, a MPOU3BOACTBO
mMKypok pocturiio 2 MiuH. mrtyk. KapakyneBonctBo Kaszaxcrana cramo OmHHUM W3 BaKHEHWIINX HAaIpaBIICHHUN
HApPOJHOTO X03HUCTBa pectryOnuku (14).

KapakyneBoactso B Kazaxcrane co3maBasoch Kak IMyTeM MOTJIOTHTEIHFHOTO CKPEUIMBAHHMS MAaTOK MECTHBIX
KyPIIOUHBIX OBEI] ¢ KapaKyJbCKUMHU OapaHaMy, TaK H 3a CUET 3aB03a YHCTOIIOPOJHOTO KapaKyJIbCKOTO IIOTOJIOBbS U3
x03s1iicTB Y30ekucrana u TypKkMeHUCTaHa, U3 KOTOPBIX ObUIO 3aBe3eHO 70 ThIC. KapakKyJIbCKUX OapaHOB M OKOJIO
250 TBIC. SIPOK.

KpynHbeIM ceneKIMOHHBIM JTOCTH)KEHHEM OBLEBOJOB KazaxcraHa sBiseTcs cO3JaHHE Ka3axCKOW Kapakyib-
KypIIOYHOM MOPOJBI OBEIl CMYIIKOBO-MSCO-CAIIBHONW MPOXYKTHUBHOCTH, HE MMEIOIIEH aHaJIOroB B MHUpPE, XOPOIIO
MPUCIIOCOOJIEHHBIX K ITyCTBIHHBIM M MOJIYIYCTHIHHBIM 30HaM Cpenneii A3un u KazaxcraHna.

B crarbe Taxke OCBELIEHBI OMOJIOTHYECKHE OCOOCHHOCTH KapaKyJIbCKMX OBEIl, KOTOpbIe COPMHUPOBAINCH B
YCIIOBUSIX M3PEXKEHHOI'O0 TPaBOCTOSI MYCTHIHb M NMOJYHycThbiHb CpenHeill A3uu, rae, 4yToObl yIOBJIETBOPHTH CBOH
MOTPEOHOCTH B KOPME, OBLIAM IPHUXOAUTCS MPOXOAUTH €XeAHEBHO 10 20 KM M HOJIB30BaThCSI MUHEPAIN30BaHHOM,
COJIOHOBATOM U COJIEHOM MUTHEBOI BOIOM.

Crnemyer OTMETHTH, YTO OHONOTHYECKHE OCOOCHHOCTH CMYINKOBBIX ITOPOJ OBEIl MO3BOJAIOT 3(PPEKTHBHO
HCTIONIb30BAaTh CKYTHBIE MACTONINA MAIOJOCTYITHBIX ITyCTBIHHBIX M HOIYITyCTBIHHBIX 30H.

Kapaxynbckue OBIBI XOpOIIO COOMpArOT Try0aMu MEJKHE, HU3KOPOCIHBIE PAaCTEeHHs, MOAOMPAIOT ONaBIIHE
KyCOUKH cTe0JIel BBICOXIIIEH TPaBBI, IMCTOUYKH, KOJIOCHS IOCIE YyOOPKH 3€PHOBBIX.
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MourHbIi KeBaTeIbHBIN ammapaT MO3BOJSIET MEpPEKEBBIBATH IPy00- cTebenbyarbie pacTeHHs (TIOJIBIHD, KEH-
PeyK, BETKH cakcayJa u Jip.), KOTOpbIe Ha OCEHHE-3UMHHUX MacTOUIAX COCTABJISIOT MOYTH €MHCTBEHHbIH HCTOUHHK
KopMa.

KuiroueBble ¢j10Ba: CMYIIKOBBIE MOPOJBI, KapaKyJbCKasl, Ka3axcKasi Kapakyilb-KypAIO4Has, CMYIIKOBO-MSICO-
CaJlbHas, MAcTOWINA, NYyCThIHHOE, moyymycThiHHOe, Kaszaxcran, Cpenmsist A3sus, OHMOJIOTHYECKUE, DKCTEPhED,
KapakyJib.
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RESULTS OF TESTS ON THE STALK
AND GRAIN CRUSHER OF A SMALL FODDER SHOP

Abstract. It is known that in Kazakhstan, 70 ... 80 percent of peasant farms have no more than 100 head of
cattle and 500 head of sheep. To fatten these farms and to prepare a complete ration with combined feed in dairy
farms, a distributer-mixer with a box with a capacity of 3 ... 5 m® is needed.

Since the equipment of these distributer-mixer machines with stalk and grain crushers ensures that it chops
fodder itself and loads them onto a hay rye and grain warehouse of a mobile fodder shop, in the process of preparing
a full ration of a combined feed, the number of operations will be reduced by 1.67 times, and the operating costs of
the unit will be reduced by 1.5 times. In addition, if the stalk fodder is crushed by zootechnical requirements, i.e.
30 to 50 mm, then the uniformity of the mixing process increases. Here you can mix with the addition of nutrient
feed in the preparation of the combined feed, that is, the use of a mobile fodder shop in the household allows you to
carry out the process of preparing a combined feed using new and inexpensive technologies, i.e. the use of a mobile
fodder shop equipped with special crushers is a technological innovation.

At present, the “Scientific Production Center of Agroengineering” on small farms is developing a mobile
fodder shop for the preparation and distribution of compound feeds with a capacity of 5.0 m?, equipped with
crushers for stalk and croup. In addition, in order to simplify the drive to the crusher and to make the design simple,
the crusher of the stalk and grain are equipped with one bucket, that is, this is a technical novelty of the mobile
fodder shop.

Stalk and grain crushers of mobile fodder shops were made and tested. During the tests, the productivity of the
stalk chopper is 2.5 ... 3.0 t/h, the power consumption is 6.2...7.0 kW, and the productivity of the grain crusher is
750 - 900 kg/h, and it was found that the power consumption in the performance range will be between
5.1...7.2 kW. It was proved that the size of the crushed stalk and grain meets zootechnical requirements.

Key words: mobile fodder shop, stalk crusher, grain crusher, distributer-mixer, productivity of crushers,
quality of crushed fodder.

Introduction. Currently, in Kazakhstan, 90% of cattle and 95% of sheep belong to the individual
farm and the peasant farm. 70 ... 80 percent of peasant farms have no more than 50 ... 100 head of cattle
and 500 head of sheep, which means that our farms are small and have fewer opportunities. That is why
our farms should be equipped with appropriate universal equipment.

It is known that the development of the processes of preparation, preparation and distribution full
rationale of food is associated with the development of new machines and mechanisms.

In livestock farms of leading foreign countries special distributer-mixer machines are used for mixing
and distributing the complete ration of the combined feed. The leading manufacturers of these machines
abroad are companies from Italy, Germany and France. For example, the Italian company AGM manu-
factures a distributer-mixer with a box with a capacity from 4.0 to 20.0 m*[1].

In the factories of Russia and the Republic of Belarus, the manufacture of machines with a box with a
capacity of 6.0 ... 12.0 m® was released [2....7].
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The problem of feed preparation was also a serious problem in the studies of foreign scientists. Their
research examines the preparation of silage, the preparation of a combined feed, nutrient feed and
premixes [8....13].

To optimize the parameters of the distributer-mixer, scientists are engaged in theoretical and practical
research [14....16].

In addition, it was determined that when feeding livestock with a full ration of a combined feed,
livestock productivity will increase by 9.0 ... 30.0%, and the feed consumption that is spent on getting
1 centner of milk will decrease by 7.0 ... 8, 0% [17].

Distributer-mixer machines in foreign countries are very expensive (16000 ... 61000 euros), and the
distributer-mixer of the Republic of Belarus with a box volume of 6.0 m3, which itself has a price of more
than 6.0 million.

Since our farms have about 100 head of cattle, the volume of the combined feed that is made per day
is 3.0 tons, that is, this is the norm of one-day feed, which is distributed separately 3 times or 2 times.
Here, the amount of combined feed of which is distributed once, in the case of distribution 3 times is 1
ton, and when 2 times it is 1.5 tons.

Since the density of the combined feed, which consists of crushed grass, silage and nutrient feed is
about 340 kg/m*[18], for our farms the volume of the distributor-mixer box should be from 3.0 to 5.0 m’.

At the same time, we offer technological innovations for the preparation and distribution of complete
feed rations in farms, that is, equipping these small distributors-mixers with special crushers for grass and
grain, which are obtained from the power take-off shaft of a driving tractor mounted on its frame. In this
case, the distributor-mixer turns into a mobile fodder shop for preparing food for livestock.

The augers of many distributors-mixers are equipped with a knife, which provides their approximate
grinding of stalk feed. However, grinding grass with a mixer’s auger does not meet zootechnical
requirements. Here the average length of the crushed stalk is 100...150 mm. If the grass is crushed to 30-
50 mm in length in accordance with the zootechnical requirements, and the longest sections do not exceed
100 mm, then it is determined that when feeding cattle, its daily weight adds up to 35% [19].

In addition, mixing the grass in a mixer with a diameter of 30 to 50 mm allows the mixing process to
go through high uniformity, that is, it gives the opportunity to add nutritious feed to the mixer and not
require special crushers and feed aggregates for the farms, i.e., it turned out that the distributors-mixers
with crushers are beneficial to farms.

Organizing large quantities of dairy and livestock farms in such small farms, the manufacture and
introduction of universal equipment for the production of complete combined feed, is the main focus of
the problem of livestock development and ensuring food security of the population.

Methods of research. The productivity and crushing capacity of crushers during the test was
determined by agricultural machinery testing and one-factor experimental researches [20].

The results of research and their examination. On the farms a mobile small fodder shop is being
developed at the Scientific Production Center of Agroengineering for the production of complete rations
of combined feed (grass, silage and fodder) for livestock.

This fodder shop consists of a distributor-mixer with a volume of 5 m* and stalk and grain crushers
installed on the same shaft. When using a foreign distributor-mixer of which is released at this time, stalk
and grain are ground and delivered to the finished fodder shop, and feeding operations are performed.
And the mobile fodder shop, equipped with our special crushers, goes to the place where grass
accumulates, where the grass will be chopped and immediately loaded into the fodder shop box, and here
the chopping of the feed is carried out by the grinder, and the it can be loaded by the crusher’s deflector.

Thus, using such a mobile fodder shop, the number of operations will be reduced by 1.67 times, and
the unit operating costs for the preparation of the combined feed will be reduced by 1.5 times, that is, the
technological novelty of using a mobile fodder shop, the introduction of the latest experimental model of
such a mobile shop is carried out as part of the project of the Ministry of Education and Science of the
Republic of Kazakhstan No. AR 05131525 “reasonably make the newest experimental technology model
for production and distribution feed for small farms and small mobile fodder shops" for 2018-2019.

At present, a distributor-mixer of a small fodder shop has been developed and its basic parameters
are optimized [22].
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To equip the mobile fodder shop with a feed crusher, the option of chopping the feed with the
universal grinder DU-11 was chosen, and to simplify the drive for the crushers and the simplicity of their
design, a special grinder was installed at the end of the feed crusher shaft, that is, this is a technical
novelty of the mobile fodder shop (figure 1).

First of all, it was planned to make stalk and grain crushers for mobile small fodder shops, and test
them.

2
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Figure 1 — Constructive-technological scheme of the stalk and grain crushers installed on a single shaft:
1 — stalk feed box, 2 — stalk chopping rotor, 3 — crusher shaft, 4 — row of fenders, 5 — grain chopping rotor,
6 — grain feed box, 7 — auger for ejection of chopped feed

During the test to measure the crusher's performance and its energy efficiency, the rotor of the

crusher was put into operation by an electric motor with a power of 7.5 kW, and a belt conveyor was used
in the stalk crusher for a specific performance (figure 2).

Figure 2 — Installation for testing:
1 —belt conveyor, 2 — stalk feed crusher, 3 — grain feed crusher, 4 — PQA-824 power quality analyzer

The productivity of grass delivery to the crusher in the experimental period was regulated by
applying a known mass of grass to each meter of the distributor-mixer.

In fact, pressed grass is delivered to the crusher. Here, after receiving a string of grass from a tiny
pressed grass, it is divided into parts that have a mass of from 2.0 to 2.5 kg. When these parts are

delivered to the crusher, they are ground in about 3 seconds, i.e. the productivity of the crusher at this time
is 2.5...3.0 t/h.
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Based on the situation when the crusher operates with a productivity of 2.5 ... 3.0 t/h, it was
determined that its power consumption will be 6.2 ... 7.0 kW, that is, during the test it was fully proved
that crusher with such productivity works evenly and without problems.

During the test, the mass of grass with 17% humidity, with different content was crushed. For
grinding grass in accordance with the zootechnical requirements, four rows of fenders were installed in
the crushing chamber, i.e. the fenders in the first and second rows were set in 50 mm steps, and in 3 and
4 rows - 25 mm.

As a result of this set of fenders, chopped grass with a length of up to 30 mm was 87.22%, and
chopped grass with a length of 50 mm was 93.98%, that is, larger than 50 mm with a length of 6.02%.

Zootechnical requirements for chopping stalk feed should be chopped with a length of 20...30 mm for
sheep, and with a length of 30...50 mm for cattle, and the weight of grass crushed with such a length
should not be less than 80% and cuts with a length of more than 50 mm should not exceed 10% [18].

It was determined that the quality of the mass fraction of ground grass by size meets the zootechnical
requirements in the crusher.

Since the rotor in this grinding machine is installed at the end of the rotor for crushing the stalk feed,
a box for feeding grain into the crushing chamber is installed on the chamber lid and is fed through the
center of the crushing chamber.

The performance measure was changed by adjusting the measures of the feed holes in the crushing
chamber using a special cover.

During the test, it was established that the productivity of the crusher with stationary power
consumption in normal conditions is 750...900 kg/h, and during the work with this productivity, the power
is 5.1..7.2 kW.

For grain crushing in the crushing chamber there is a strainer with holes with a diameter of 6 mm. It
was determined that 85% of the crushed barley with a size of 1.0...2.6 mm; average diameter of 1.4 mm,
unground grain - 0.4%.

According to zootechnical requirements, the size of crushing grain for sheep should be 1.0...1.6 mm,
and for cattle - from 1.8 to 2.6 mm [18].

The size of unground grain should not exceed 0.5%. At the same time, the quality of the feed grinder
and the crushing of grain feed meets the technical requirements for cattle and sheep.

In the case of housekeeping, you can adjust the size of the crushed grain in the crushing chamber
using a strainer with 4.5, 6 mm holes, which means that the machine has the ability to adjust the total
weight of grain supply depending on the type of livestock.

Conclusion. 1. Since 70...80 percent of the head of cattle and 500 head of sheep in our country have
no more than 100, for these farms the “Scientific Production Center of Agroengineering” develops a
mobile fodder shop equipped with stalk and grain crushers with bunker with a capacity of 5,0 m°, which is
intended for the distribution of the combined feed on farms.

Since this fodder shop itself goes on a hay bale and to a grain feed warehouse, and ensures that the
feed is loaded into the box, shredding it, it was found that the number of operations on the preparation of
the combined feed decreased by 1.67 times, and the operating expenses decreased by 1.5 times compared
to distributors-mixers, not equipped with former crushers, i.e. the use of such a fodder shop is a
technological innovation.

At the same time, the chopper was installed in such a way as to facilitate the drive to the chopper and
simplify its design.

2. Stalk and grain crushers of mobile fodder shops were made and tested. During the tests, the
productivity of the stalk chopper is 2.5...3.0 t/h, the power consumption is 6.2...7.0 kW, and it was proved
that the quality of the crushed stalk and grain meets zootechnical requirements.

3. The productivity of the grain crusher is 750-900 kg/h, and it was found that the power
consumption in the performance range will be between 5.1...7.2 kW, and it was proved that the size of the
crushed stalk and grain meets zootechnical requirements.
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T. 96ikanyisl, [I. T. Adumkanos, T. A. Cmary.os, JI. H. Opa3axbin
«ATpOUHKEHEepUsl FhUIBIMU-0HIIpicTiK opTaibreDy XKIIC, Anmarsl, Kazakcran
IMAFBIH A3BIK IIEXTHIH YCAKTAFBIIITAPBIHA XYPI'I3IJITEH CBIHAK HOTU/KEJIEPI

Annoranusi. Kazakcranna mapya koxansikrapbeiabiy 70...80 maiibi3biniga ipi kapanbiy cansl 100 GacraH, an
KoiabiH canbl 500 O6actaH acnaiThiHbl Oenriai. OchIHIal KOXaJIBIKTapIbIH OOpIaKbuIay koHE CYT (epManapbiHia
TOIBIK, PAlIMOH/IbI apalacasbK AailbIHAal TapaTy YIUiH KOpaObIHbIH KeaeMi 3...5 M> 6oJaThiH apanacTaprbIII-TapaT-
KBIIITap KEPEK.

Bys1 apanacThIprhINI-TapaTKBIITAp/bl Ca0aKThl KOHE JOHII a3bIK YCAKTAFBIIITAPBIMEH JKA0MBIKTAY JKbLDKbI-
MaJUTbI a3bIK IEXiHIH eI MasChIHA XKOHE JOHI a3bIK KOMMAachIHA 631 0aphIl a3bIKTap bl YCAKTAIl TUEY/I KaMTaMachl3
€TeTiH OOJFAaHABIKTAH TOJBIK PAI[OH/IBI apaliaca3blK NalbIHAay MPOIECCIHIE OlepanrsuIapabiH caHbl 1,67 ecere, a
OipiK KCIDTyaTalUsUTBIK IIBIFBIH 1,5 ecere a3asmbl. COHBIMEH KaTap, cabaKThl a3bIK 300TEXHUKAIBIK TajanKa cai,
srHA 30...50 MM-TIiK Y3BIHABIKIICH YCaKTaIFaH 00Jica, OHOA apajacThIpy MpOIecCiHiH OipKenkiiiri apraasl. MyHma
apanacasplk JalbIHOaFaHAa KYHAapJbl KypamaxeMm (KOMOWKOpM) KOCHI apanacTeipyra Oomaxapl. lllapyambuisikra
JKBUDKBIMAJIBI a3bIK LEXIH MalaiaHy apaiaca3blk JaibIHIAdy MPOLECCIH JKAaHA JKOHE HIBIFBIHBI a3 TEXHOJIOTHUSIMEH
iCKe achlpyFa MYMKIHILUIIK Oepeli, sSIFHU apHaYJIbl YCaKTaFbIITapbIMEH JKa0AbIKTAIFaH MYH/IAi JKbUDKBIMAJIBI [IEXTI
naijanany TeXHOJIOTHUSIIBIK )KaHAJIBIK.

Kasipri yakpiTTa « ArpOMHXEHEpHs FHUIBIMU-OHIPICTIK OPTAJIBIFBIH/IA» IIAFbIH MIapyallbUIbIKTapFa KopaObl-
HbEIH KeseMi 5,0 M® GonarhiH, cabaKThl KOHE JOHII a3blK YCAKTAarblIITaphIMEH KaObIKTAIFaH apanacasblk JaiibIH-
JlayFa )KOHE TapaTyFa apHaJIFaH KbUDKBIMAJIBI a3bIK IeXi jkacany ycTiHae. COHBIMEH KaTap YCaKTarbIlITapFa dKeTeK
Oepyai KeHUIIETY >KoHE OJIap/IbIH KYPBUIBIMBIHBIH KapanaibiM O0JIybl YIIiH ca0aKThl KoHE AH/I a3bIK YCaKTaFbIII-
Tapel Oip OLTIKKE OpPHATBHUIFaH, SSFHU OYJT )KbUDKBIMAITBI IIEXTIH TEXHUKAIBIK KaHATBIFBL.

JKpImKBIMATBI IEXTIH ca0aKThI )KOHE TOH/II a3bIK, YCAKTAFBIIITAPBI KACAJBII, OJapFa ChIHAK Kipri3inmi. ChiHAK
OaprIchIHIA cabaKTHI a3bIK YCAKTAFBIIITHIH oHiMIiTIri 2,5...3,0 T/car., mpporeccke xymcanaTsH Kyart 6,2...7,0 kBT,
a1 IOHAI a3bIK YaTKBIITHIH eHiMAUTri 750...900 kr/ca¥., OChl OHIMAUTIKIICH KYMBIC ICTETEHIIE KYMCcallaThIH KyaT
mamacer 5,1...7,2 kBt apanbirpiHna OONATHIHEI, aHBIKTANABL. Y CaKTalFaH ca0akThl *KOHE IOHII a3bIKTHIH ipijiri
30TEXHUKAIBIK TAJIANKA call eKeH1 TONeNCHII.

Tyiiin ce3mep: >KbUDKBIMAJbBI a3bIK 11€Xi, cabaKThl a3bIK YCAKTAFbIIIbI, TOH/I a3bIK YCAKTAFbIIIbI, apajacThIp-
FBINI-TAPATKBIII , YCAKTAFBIIITAP OHIMILIIT, YCAKTaJIFaH a3bIK Carachl.

T. 90ikanyisl, /I. T. Admrkanos, T. A. CmaryJos, JI. H. Opa3axbin
TOO «Hay4Ho-IpOU3BOCTBEHHBIN LIEHTP arpouHkeHepun», AnMatsl, Kaszaxctan
PE3YJIbTATBI UCIIBITAHUI U3MEJBUUTEJIEA MUHAKOPMOIIEXA

Annorauus. B Kazaxcrane 70...80% kpecThsHCKHX XO03SHUCTB coaepkar 10 100 rojoB KpymHOTO poraTtoro
ckora u 10 500 rosioB oBel. B OTKOPMOYHBIX ¥ MOJOYHBIX (hepMax dTHX XO3SHCTB JUIS HPUTOTOBJICHUS MOJIHOpa-
[IHOHHBIX KOPMOCMECEH LENECO0OPa3HO HCIIONB30BaATh Pa3laTYMK-CMECUTENL KOPMOB ¢ 00beMoM OyHKepa 3...5 M3,
a TaKKe CHaOXKEHHE pa3/laTYMKa-CMECHTENSI N3MENbUUTEISIMU TPYObIX U 3€PHOBBIX KOPMOB IPEBpPAIlacT MalInHy B
MepeaBIDKHON MHHHKOpMoIeX. [Ipu 3ToM KopMoIex caMm MOIbe3KaeT K CKHpAC M K CKIAAy 3epHOBBIX KOPMOB,
obecrieuynBasi U3MEIBYCHAE U MOTPY3Ky KOPMOB B OYHKEp KOpMOIlexa, T.e. B IpoIlecce MPUTOTOBICHUS TOHOPa-
IUOHHBIX KOPMOCMecel KOJIMYEeCTBO omepanmell cokpamaercs B 1,67 pa3a W CHIKAIOTCS yIENbHBIC JKCILTyaTa-
LUOHHBIe 3aTparhl B 1,5 pa3za. Kpome Toro, u3MenbueHHe CTEOEIBbHBIX KOPMOB COOTBETCTBYET 300TEXHHYECKUM
TpeboBaHUsAMHU, T.e. ¢ IauHOW pe3km 30...50 MM. D10 obecrmeunBaeT MOBBINIEHUE OTHOPOJHOCTH CMECH IPH
CMEIIMBAaHUHA KOPMOB M TO3BOJISIET BBOJUTH B COCTaB KOPMOCMECH KOMOMKOPMAa, T.€. UCIIOIB30BaHUE TAKOTO Tepe-
JIBIDKHOTO KOPMOIIEXa B XO03sicTBE 00ecleuuBaeT MpoBEJeHUE IpoLiecca MPUTOTOBICHUSI KOPMOCMECH 10 HOBOH U
HKOHOMHUYHOM TEXHOJIOTUH, CIEI0BATEIbHO, JaHHAs pa3paboTKa UMEET TEXHOJIOIMYECKYIO HOBU3HY.

B Hacrosmiee Bpems B «Hay4HO-IIpOM3BOJCTBEHHOM LIEHTPE arpo-MH)KEHEPU» pa3padaThiBacTCs MepeBUK-
HOH KOpPMOIEX JIsi IPUTOTOBJIEHHUSI M pa3/laud KOPMOCMECEH B YCIOBHSX MalbIX KPECThSHCKUX Xo3siicTB. OH
coctouT U3 OyHkepa 00beMoM 5,0 M> U U3MenbUUTENEN IPYOBIX U 3€PHOBBIX KOPMOB. KpoMe Toro, st o6ieryenus
nepeiauy MpHUBoJia U YIPOUIEH!Us] KOHCTPYKINH, POTOPBI M3MENbUHTENEH IPYObIX M 36PHOBBIX KOPMOB YCTaHOBJIEHBI
Ha OIHOM BaJly, UTO SBJIETCS MeXHUUECKOU HOBUSHOU pA3PAOOMKU.

B macrosmiee BpeMs M3TOTOBJICHBI H3MEIBUUATENN TPYOBIX M 3€PHOBBIX KOPMOB. [IpoBeeHBI MX HCIBITAHHS.
PesynbraThl ncHBITAHAN TTOKA3aIH, YTO H3MEIBUUTENh TPYObIX KOPMOB HMEET MPOM3BOIUTEIHHOCTS 2,5...3,0 T/4, a
3aTpadynMBaeMas MOIIHOCTH Obuta B mpepenax 6,2..7,0 xkBr. Ilpm 3TOM Takke YCTaHOBIIEHO, YTO IPOM3BOJIU-
TETBLHOCTh JPOOHIIKH 36pPHOBBIX KOPMOB Oblia B mpenenax 750...900 kr/4, a morpediseMas MOIITHOCTh HAXOIUJIach B
npenenax 5,1...7,2 kBr. KadecTBO M3MENbYCHHBIX TPyObIX M 3€PHOBBIX KOPMOB COOTBETCTBYET 300TEXHHYECKHM
TpeOOBaHUSIM.
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KiloueBble cjI0Ba: TEPEIBIDKHOM KOPMOILEX, M3MENBYHUTENb TPYOBIX KOPMOB, HM3MEIBUUTENh 3€PHOBBIX
KOPMOB, Pa3/IaTINK-CMECHTENb KOPMOB, MPOM3BOJUTEIHHOCTh M3MEIBYUTEICH KOPMOB, Ka4eCTBO M3MEITbUYCHHBIX
KOPMOB.
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CULTURE USE PROBLEMS IN SELECTION
OF ISOLATED MICROSPORES IN GRAIN

Abstract. Production of haploid plants by culture of isolated microspores is a quick way of obtaining
homozygous crop lines. Recessive features of mutant homozygous plants are also possible to determine by this
biotechnology. Contrary from anthers culture, in which the presence of anther walls can lead to the development of
diploid somatic calli and plants, the microspore culture produces only haploid or dihaploid lines. Isolated
microspores culture in addition represents and has a unique identification system for studying the mechanisms of
embryogenesis in in vitro culture. The usage of haploid technology extends the genetic basis of wheat breeding,
since it allows increasing the frequency of new gene combinations. This technology significantly increases the
efficiency of breeding new highly productive varieties of crops. On this basis, it becomes possible to quickly assess
the prospects of dihaploids, which significantly improves the efficiency of the selection process. DH plants are
completely fertile and, if necessary, may be used as parents or processed as a cultivar. DHs have been widely used
for cultivar development, genetic mapping, mutagenesis, and the study of gene functions.

Key words: wheat, double haploid, haploid, microspore.

Introduction. The first haploid plant was obtained for Datura stramonium experimentally by
A.F. Blacksie in 1922. This was the impetus for subsequent researches in the field of haploids [1]. About
50 years ago first reports of double haploids in barley (Clapham, 1973) and rice (Guha-Mukherjee, 1973)
appeared [2]. However, the efficiency was so low then that these procedures could not make a significant
contribution to the development of haploid technology.

Over the past fifteen years, in Kazakhstan there has been a restoration work on biotechnology,
including the culture of cells and plant tissues. First of all, due to the demand for such works as the
development of plant biotechnology, and, above all, the need for breeding practice of crops. It is well-
established that using haploid technology hundreds of varieties of almost all economically significant
crops are created [3]. In some regions of the world dihaploid varieties become dominant. For instance, in
Europe 50% of cultivated barley varieties are obtained using haploid biotechnologies, while in Canada
three out of five wheat varieties with the largest areas are doubled haploid varieties [4].

Obtaining haploid plants in an in vitro culture of male and female generative structures is one of the
sought-after areas of modern biotechnology. Their main advantage is the use in breeding to reduce seven
to eight sexual generations needed to stabilize the hybrid genotype. Additionally, the promise of haploids
is to use the recombination variability of gametes of the first hybrid generations in practical plant
breeding. On this basis, it becomes possible to quickly assess the prospects of dihaploids, which signify-
cantly improves the efficiency of the selection process. Another area of use is considered dihaploids rapid
stabilization of the hybrid material, which previously passed breeding selection. In this case, the dihaploid
line can be a direct precursor to a variety of self-pollinating crops. Obtaining haploids from hybrids of
older generations some researchers consider the most preferred way of breeding [1].

Technologies have been developed for the production of haploids in economically significant species
- wheat, barley, triticale, rice, rape [5,6].
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The production of haploid plants through the culture of isolated microspores is a very important tool
for accelerating plant breeding [7,8]. Haploid plants derived from microspores provide the fastest way to
produce homozygous and homogeneous lines of important crops. This technology therefore allows the
selection of recessive mutant lines in the haploid microspore explants for their study in homozygous
plants. The culture of isolated microspores is an excellent system for studying the mechanisms of
microspore induction and embryogenesis, providing a platform for an ever-expanding range of molecular
studies [9].

Nowadays the culture of isolated microspores is the most reliable and effective method for producing
doubled haploids. Contrary from anthers culture, in which the presence of anther walls can lead to the
development of diploid somatic calli and plants, the microspore culture produces only haploid or
dihaploid lines. Nevertheless, there are no universal and established protocols that would allow using this
method for large-scale production of doubled wheat haploids. Development of a protocol of isolated
microspore culture to produce doubled haploid Kazakh wheat is based on elaborating procedures of anther
stress pretreatment, microspore isolation and purification, induction of division and regeneration of
haploid and dihaploid plants for Kazakh wheat. According to literature data, in order to “force” micro-
spores to divide and subsequently obtain haploid and dihaploid plants, it is necessary to create certain
conditions for their cultivation. Firstly, it was shown that microspores should be in the stage of late
mononuclear or early binuclear development. Secondly, to induce the division of microspores and the
further formation of colonies and nucleating structures that are able to regenerate into plants, cultures
must be stressed. Precisely from the influence of extreme stressful conditions, such as cold processing of
anthers, "starvation", thermal shock, that it is possible to change the genetic program of microspores as
germ cells and "turn" them into somatic cells that can divide and produce fertile haploid / homozygous
plants [9,10,11].

A very important point is the doubling of chromosomes in microspores. It is proved, using the
example of barley, that up to 70% of microspores can, during cultivation, spontaneously double the num-
ber of chromosomes. For wheat, the percentage of spontaneous doubling of chromosomes is lower
[12,13].

The processes that occur during the cultivation of microspores. Microspore or pollen embryo-
genesis is one of the most striking examples of plant cell totipotency [14]. The first reports of the induc-
tion of sporophytic development of microspores appeared in the second half of the 20th century [2].
Successful induction of microspore embryogenesis has been established in more than 250 plant species
[15]. Nevertheless, there are still limiting factors that hinder the widespread use of haploid biotechno-
logies. The main ones are genotypic dependence and low frequency of plant regeneration. For many types
of cereals, the most important problem of haploproduction in anther culture in vitro remains a high
proportion of albino regenerants [1,4,13]. Given problem hinders the development of effective protocols
for the production of haploid plants and doubled haploids, which reduce the time and cost of creating
varieties compared to traditional breeding. Universal technologies for producing haploid plants in an in
vitro culture of anthers (microspores) for different species do not exist, but their main stages remain
unchanged. They include: growing and selecting donor plants, pretreatment of inflorescences or anthers
with various stress factors, isolating anthers (microspores) and their cultivation in vitro, inducing
embryogenesis, plant regeneration, doubling the number of chromosomes of plant regenerants. Numerous
endogenous and exogenous factors influence the responsiveness of anthers in in vitro cultivation: con-
ditions for growing donor plants, genotype, methods and duration of pretreatment of inflorescences or
anthers, anther development stage, nutrient composition [4, 14, 15, 16]. The discovery that stress is the
main signal responsible for changing the genetic program for the development of microspores and their
transition to a sporophytic way of development made it possible to unite the induction model of micro-
spore embryogenesis and optimize many technologies for producing haploid plants [17].

Gametic embryogenesis is an embryoid that has formed from a male or female gametophyte cell.
When male gametes are involved, the process is called “androgenesis”, while “gynogenesis” describes the
process when female gametes are used [4]. Double haploid production technologies give possibilities to
create homozygotes from heterozygous plants. The development of effective haploid protocols is of great
importance for breeding; their use reduces the time and cost of creating new varieties. The culture of
isolated microspores is used more widely in comparison with other methods for producing haploid plants.
Switching cultured in vitro microspores from the gametophytic to the sporophytic developmental pathway
32
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is usually induced by various stresses applied to donor plants, inflorescences, isolated anthers, or micro-
spores in both in vivo and in vitro conditions. Physical and chemical pretreatments (cold and heat shock,
colchicine) act as triggers that induce a sporophytic pathway of development, and prevent gametophyte
development of microspores. The accumulated literature data suggests that cold shock actually acts as an
anti-stress factor mitigating the effect of real stress caused by starvation of anthers or microspores isolated
from plants. Under the influence of stress, the microspore transforms into a depolarized and dedifferen-
tiated cell, which is a prerequisite for reprogramming its development into an embryoid [18].

Induction of embryogenesis under stress. The term stress was proposed by Canadian physiologist
Hans Selye in 1936 to describe the body's response to any strong adverse effect.

According to F. Bonet with co-authors (1998), microspore embryogenesis is an important adaptive
mechanism of plants, which is found only in certain conditions as a result of stressful effects.

The switching of microspores from the gametophytic to the sporophytic developmental pathway is
induced by various stresses used in vivo and in vitro [4, 19]. Regardless of the applied stress, the forma-
tion of embryogenic microspores is accompanied by the following general occasions:

1) an increase in the volume of microspores;

2) passing through DNA replication with a delay in the cell cycle;

3) autophagy of the cytoplasm;

4) the transformation of the cytoskeleton, leading to the movement of the nucleus from the peripheral
to the central position;

5) the formation of a new cell wall;

6) chromatin compaction;

7) changes in gene expression [20].

Changes in gene expression can be summarized in three fundamental groups: cell responsiveness to
stress; gametophyte suppression and expression of sporophytic development [21].

Thereby, stresses not only irreversibly block the gametophytic program for the development of
microspores, but also switch their development to the sporophytic pathway. The discovery that stress
serves as a general signal for the embryogenic development of microspores has allowed the development
of a universal model for the induction of microspore embryogenesis, which includes three main stages:

- irreversible blocking of the gametophytic developmental programs in usage of stressful effects. This
is a necessary, but not the only condition for the subsequent development of embryoids;

- formation of a population of embryogenic microspores due to changes at the molecular level;

- implementation of a sporophytic development program on a nutrient medium containing carbo-
hydrates (sucrose) [18].

Applied stress on donor plants. For receiving embryogenic callus, stressful effects on donor plants
in vivo are possible, while the exposure time can be different: short-term (for one stage of plant deve-
lopment) or long. To a large extent it depends on the impact factor, as well as on the type of plant. A local
in vitro effect on the anther or inflorescence, on an isolated sporophytic complex is also used [20].

Widely used stresses include temperature shock, carbohydrate starvation, and colchicine exposure.
The most widespread in experiments on the production of haploids in various species was the treatment of
donor plants with low positive temperatures (2—4°C) for 2—7 days, and sometimes 3-4 weeks [6, 16].
"Cold processing" has become a routine haploproduction procedure in many laboratories around the
world. Exposure to lower positive temperatures was used to create haploids of barley, wheat, rice, triti-
cale, rapeseed, clementine. Shoots, inflorescences, and isolated anthers that are introduced into the culture
are maintained at low temperatures [4, 19, 20]. The frequency of embryoid formation increases
significantly. Cold stress is often used in combination with osmotic stress or starvation (carbohydrate or
nitrogen) [22]. However, the effect of temperature on cultured anthers or microspores is not always
unambiguous. For example, in Greece, in experiments with wheat varieties Acheloos and Vergina and
their hybrids, was shown that cold pretreatments are not necessary for haploproduction in anther culture.
The main role is played by the genotype of the donor plant and the temperature of the anther cultivation.
The initiation of sporophytic development of microspores without stress was achieved in the culture of
anthers of barley and wheat. These experiments indicate that isolation of inflorescences and anthers from
a donor plant, as well as in vitro cultivation conditions, can act by themselves as stresses that, without the
use of any other stresses, can reprogram the further development of microspores in vitro [23].
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According to Sv. Zoriniants et al. with co-authorship (2005), cold shock does not act as stress, but as
“anti-stress”. Cold pretreatment acts as a hardening factor and induces a whole complex of cytological
and physiological changes that activate the cellular defense system against other stresses. After exposure
to temperature, various proteins involved in the competence of microspores, responsiveness to stress, and
the induction of microspore embryogenesis were found in the triticale anther culture [18,19].

Heat shock or high temperature stress is also used in vitro. Elevated cultivation temperatures of
wheat anthers (up to 32-34°C for four days) increase the productivity of microspore embryogenesis.
Short-term exposure to high temperature stress is the most effective method of inducing microspore
embryogenesis in species of the genus Brassica L. [8]. The positive role of using elevated temperatures
has also been established in combination with other stress factors, such as starvation [22]. Heat shock
causes a different spectrum of changes in the cell, in particular the induction of heat shock protein
synthesis (HSPs), especially HSP70, which block the pollen differentiation program. According to the
temperature differences between the growth conditions of donor plants in vivo and in vitro culturing
conditions, the "more stringent" the HSP signal is. At temperatures below 25°C, HSPs do not form -
temperatures are too low to show response to stress. Thus, the synthesis of HSPs can serve as a molecular
marker of the reaction of microspores to stress and their ability to initiate androgenesis in vitro [18].

Duplicating haploid chromosome set. One of the ways of duplicating the chromosome set in
haploid regenerants is to use colchicine. Colchicine is applied widely in anther and isolated microspore
culture of barley, wheat, corn, triticale, and rapeseed [1, 11, 16, 24]. Adding colchicine to induction
medium for wheat anther culture in 0.02 and 0.04% concentrations during first several hours of cultivation
leads to asymmetric cell division due to the suppression of microtube formation and consequent increase
in the number of symmetrically dividing microspores [18]. In corn anther culture, the most successful
microspore embryogenesis induction was achieved in co-exposure to low positive temperatures (on donor
material) and colchicine in a combination with TIBA used as growth regulator. In a study done by
Tadesse, he immersed haploid plants for 4 h in a solution containing 0.2% colchicine with DMSO and few
drops of Tween-20 at room temperature. After that, he washed them overnight under running tap water
and replanted in pots with a mixture of soil, sand, peat and moss in 2:1:1 ratio [25,26].

Various ways of wheat chromosome doubling in vitro were proposed. First way is to add colchicine
directly to the induction medium for anther culture in a concentration of 0.2 g/l (500 MM). After 72 h the
anthers were transferred to a colchicine-free medium. As a result, 70% of them were doubled haploids. In
1994, Ouyang with colleagues cultivated calli for regeneration in colchicine-containing medium and that
resulted in yield of 54% doubled haploids (17% in control group). However, it was proven that toxicity of
high colchicine concentrations decreased the number of embryoids derived from microspore culture. In
addition, early chromosome doubling may lead to a possible increase in the frequency of aneuploidy in in
vitro wheat haploids with duplicated chromosomes [27,28].

The effect of colchicine exposure on embryoid green plant formation depends on genotype [29].
Colchicine binds a- and B-heterodimers of tubulin, thereby inhibiting their further binding to microtubes,
which leads to the depolymerization and movement of the nucleus from periphery to the center of the
microspore. Reorganization of the cytoskeleton leads to a loss of asymmetry of the microspore and blocks
gametophytic development. A connection between microtubes and cyclin-dependent kinases (Cdc2)
involved in changes in cell cycle phase was also demonstrated. Cdc2 protein accumulation levels depend
on cell proliferation activity. It is assumed that colchicine inhibition of spindle fiber formation may affect
Cdc2 protein biosynthesis in microspores and switch to embryogenic pathway [19].

Haploid regeneration from embryoids and further chromosome duplication leads to a production of
doubled haploids or DH-lines. Due to their origin, DHs are 100% homozygous, i.e. their genetic fixation
may be achieved directly in F1 generation. Thus, DH production technology allows to shorten the
propagation cycle (from one hybridization to the next) by several years [1].

Advantages of haploidy in cereal breeding. Using methods of doubled haploidy is the most
effective way to accelerate the breeding process and obtain new homozygous forms. DH methods are
based on cultivating plant reproductive tissues in order to obtain haploid plants. Using haploid techno-
logies widens genetic diversity in wheat breeding, as long as it allows increasing the frequency of genetic
combinations. This technology allows to rapidly produce homozygous lines in isolated anther and
microspore culture in short period of time, which significantly reduces the amount of time required for
creating new highly productive cultivars when used in breeding programs. However, many issues of
34
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experimental haploidy are still relevant, thus limiting the practical use of doubled haploids in breeding
programs and their regulation in different stages of the breeding process.

DH generates homozygous lines by doubling chromosomes of haploid plants, derived from egg-cells
or sperms. There is a variety of reviews on DH technology in plants, which were improved and modified
[3,15,16,22].

The main purposes in crop breeding are high harvest and quality with resistance to biotic and abiotic
stresses. Crop growing programs are often based on pure lines. Traditional breeding requires
6-8 generations after crossing for getting the pure lines. From the beginning of the crossing and until the
receiving of pure lines it takes 11-13 years (figure).

- -
100% 50% 12.5% 6.25% 2.12% 1.56% 0.78%
heterozygosity heterozygosity heterozygosity heterozygosity heterozygosity heterozygosity heterozygosity heterozygosity

2.50% 875% 887.5% 893.75% & 96.88% &98.44% 899.22%
homozygosity homozygosity homozygosity homozygesity homozygesity hemozygosity homozygosity

DH technology only needs two generations to obtain pure lines

|' Parent1

e (=2 DH \
X (REL— DH plants !

[ Parent2 100% 100%

h Tygosity homozygosity
Comparison between conventional breeding and DH technology [30]

In figure you can see the advantage of DH technology in plant breeding. The advantage of DH
technology in comparison with conventional reproduction methods is that DH achieves complete homo-
zygosity in one generation. It allows significantly reducing the production time of pure lines. Complete
homozygosity provides more precise phenotyping and gives an opportunity to precisely bind gene features
in genetic mapping and studies on gene functions. They also can be used as target for studying cell
biology and genetic engineering. DH technology was successfully worked out and improved many crops
in which barley and rapeseed are the most responsive, and cotton and many types of legumes are much
less responsive [30]. Genotype dependence, high proportion of albinism, high frequency of clones in the
result of androgenesis and instability of genome, such as aneuploidy due to somaclonal variation are the
main factors affecting to the efficiency of DH production [22].

DH lines are completely homozygous and contain two identical chromosome/gene set. They are ideal
for evaluating quantitative trait (QT) X medium (M) interactions, whereas complete homozygosity allows
better estimating of average features and allows a more accurate selection by location and year. The
expected ratio in genotype segregation is 1:1 independent if a marker is dominant or co-dominant [26].
DH plants are completely fertile and, if necessary, may be used as parents or processed as a cultivar. DHs
have been widely used for cultivar development, genetic mapping, mutagenesis, and the study of gene
functions. However, distorted segregation coefficients may be observed, which reduces the accuracy of
genetic maps. It can be caused by several reason:

1) genetic factors due to gametic or zygotic selection for pollen tube contention, preferential fertili-
zation, chromosome translocation, etc.;

2) the dependence of DH on the genotype, that is, different reactions of cross-parents to the DH
method;

3) somaclonal variations that spring up during the production of DH, leading to the production of
aneuploids;

4) a high frequency of clones through androgenesis.

Long time ago it was proved that haploids are invaluable material for basic genetic research. It also
can be used for quick generation of combinations of 4-fold, 5-fold, 6-fold or higher orders of multiple
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mutants, obtaining homozygous maternal gametophytic lethal mutants and identifying cases of gene
conversion during meiosis [18].

The first successful results of biotechnological production of doubled haploids were encouraging and
offered great prospect of using cultivated crops in breeding. It was noted that the main advantage of
dihaploid lines is the possibility of obtaining a homozygous line on their basis in just one generation,
whereas in traditional selection several generations of inbreeding are carried out for these purposes.
Therefore, the use of dihaploid lines in breeding practice can increase the efficiency and reliability of
selection [1].

Conclusion. The method for obtaining haploid and dihaploid lines is associated with significant
theoretical and methodological difficulties. Most successfully, the anther cultivation technique is used
especially for cereals. This technology became the main one in obtaining the majority of dihaploid lines in
Kazakhstan.

The production of haploid plants through the culture of isolated microspores provides the fastest way
to produce homozygous and homogeneous lines of important crops. The culture of isolated microspores
today is the most reliable and effective method for producing doubled haploids. In contrast to anther
culture, in which the presence of anther walls can lead to the development of diploid somatic calli and
plants, a microspore culture produces only haploid or dihaploid lines. At the same time, there are no
universal and established protocols that would allow using this method for large-scale production of
doubled wheat haploids.

I'. A. UckakoBa, /1. Bailicanaposa, /I. PaiisiM0ek, K. K. ’Kambakun
OciMIiKTep OHOIOTHSCHI )KOHEe OMOTEXHOJIOTHSI HHCTUTYThI, AnMatsl, Kasakcran

JOHII JAKBIJIJAP CEJJEKIIUACBIHJA OKIINAYJIAHFAH
MHUKPOCIIOPAJIAP KYJIBTYPACBIH KOJIIAHY ABIH ITPOBJIEMAJIAPBI

AHHOTAIMsI. AybUIIIAPYAIIBUIBIFGI YIIIH MAaHBI3Ibl TOMO3UTOTAIIbI JIMHUSIIAP/IBI AITYABIH XKbUIIAM dICTEPiHiH
0ipi — OKIIaylaHFaH MHUKpOCIopajap KyJbTypachl apKbUIbI TaryIoMATHl ecimuikTepai amy. COHbIMEH Karap Oy
OMOTEXHOJIOTHSI MYTAaHTTBl TOMO3HUTOTAJIBI ©CIMIIKTEPAET] PElecCHBTIK OeNriyiepal aHbIKTayFa MYMKIHIIK Oepeni.
OkaynanraH TO3aH KyJbTYpachblHA KaparaHaa, MHKPOCIOpA KyJbTYPachblH NakpUinay Ke3iHIe, TeK TaruIOMATHI
JKOHE JMTaIUIONITHI JIMHKsUIAp miblFaasl. OKIayJaHFaH MHKPOCIIOpanap KyJIbTypackl — in Vitro KyJbTypachIHIAFbI
SMOpHOTeHe3 MEXaHU3MIEPiH 3epTTEYIiH TaMalla Kyieci. [ alulonaTel TeXHOMOTUSHBI KOJIJaHy OWgail CeNeKITus-
CBIHBIH TeHETHKAJIBIK HETi31H KEHEWTII, )KaHa MeHIK KOMOWHALMSUIApAbIH JKUUIICH apTThIpyFa MYMKIHAIK Oepe[i.
byn TexHonorus aypuUlapyaliblIblK AaKbULIAPBIHBIH KOFAphl OHIMAI JXKaHa COPTTApbIH Ocipyleri TUIMALTIKTI
apTTHIPAJBL.

Bapnblk ecimMuikTepre KeJeTiH in Vitro araalblHIa OKIIAyJaHFaH MUKpOCHOpaiap (To3aHaap) KyJIbTypachl
apKbUIBI TAIUIOMITHI OCIMIIKTEPAl adyAblH YHHBEPCAIIb TEXHOJIOTHSIIAPHI JKOK, OipaK OJIapIbIH HETI3ri caThLIaphl
e3repicci3 Kanmaapl. Onap: JOHOPJBIK OCIMAIKTEPl 6Cipy JKOHE ipiKTey, dpTYpi cTpecc GakTopiaapsl apKbUIbI I'yJl-
IIOFBIP MEH TO3aHJap/bl aliblH ajla eHJey, TO3aHJap MEH MHKpOCHOpanapbl Ol ay >KoHE oylapipl in Vitro
JKaFIaibIHIa ecipy, SMOpPHOTeHe3 HHAYKIHSCHI, ©CIMIIKTEP/IiH pereHepalusichl, 6CIMIIK-pereHepaHTTapAbIH XPOMO-
cOMaJIapblH €Ki ecere apTThipy. KemnTereH SHIOreHIIK oHE 3K30TeHIIK (hakTopiap TO3aHAap MEH MHKpACIo-
panmapmslH in vitro-ma ecyine ocep eremi. Omap: DOHOPIBIK OCIMIIKTEpAl ©Cipy KaFmaiimapsl, TEHOTHUII, TYJIIIO-
FRIPIIAPIBI HEMECE TO3aHIApAbl ANIBIH-alla OHICYIIH oiCTepi MEH YaKbIThI, TO3aHHBIH JaMy Ke3eHi, KOPEeKTiK opTa
Kypambl. Typiep MEH TEHOTHIKE TOYeJAUTK, aTbOMHM3MHIH JKOFaphl Yieci, aHAporeHe3re OailIaHBICTHI KIIOH-
JapIblH SKOFaphl JKHININ JKOHE COMAKIOHAJABI e3repynepre OaiIaHBICTBl AHEYIUIOMAWS CHSAKTBI T€HOMHBIH
TYpaKChI3AbIFel — aurarutons (II7) eHaipiciHiH THIMAITIITIHE 9Cep €TETiH HeTi3ri (akTopiap.

OMOPHOTeHIIK KaJUTyCThI aly YIIiH JOHOPJBIK O6CIMIIKTEPre in vivo sKaFJaibIHIa CTPECCTIK CUIIATTa dcep €Tyl
MYMKIiH, aJI 9Cep €Ty YaKbIThl 9pTYpJIi Ooaabl: KbIcKa Mep3imii (eCiMIIKTEp AaMybIHBIH Oip Ke3eHIH/Ie) HeMece y3aK
Mmep3imzai. byt kebinece acep ety (akTopbiHa, coHaii-aKk eciMaik TypiHe OaitnanbicThl. COHBIMEH KaTap To3aHaapra
HeMece TYJIILOFBIPFa J1a JIOKAIBI in Vitro acep eTyi MyMKiH. [ 'amionaTsl TeXHOIOTHsIa KeHIHeH TapajfaH CTPECTIK
acep ety aaicrepiHiH 0ipi — TeMeHri Temneparypamed (2-4 °C) 2-7 kyHne#, keiine 3-4 anranait enuey. Ocel apicTiH
KeMeriMeH apra, Oujai, Kypill, TPUTHUKAJIE, pallC, KJIEMEHTUH XJHE T.0. KONTEreH oCIMIIKTep/AeH TraruiouaTTap
AIBIHIBI. OCKIHIEPi, T'YIIIOFBIPIIAp/ABI KIHE OKIIAyJIaHFaH TO3aHAApAbl TOMEHIT TeMIepaTypaia eHICY apKbUIbl
AMOPHOUATAPIBIH ©CY JKUUTr enoayip apraapl. TeMeHri TemmepaTypaga eHISYMEH Koca, JKbUTy TeMIlepaTypaMeH
(Tept xyH immiage 32-34 °C-ka neitin) eHIey e MUKPOCIIOpa SIMOpHUOTeHe31 OHIMILTITIHIH apTybIHA OKeIeIi.
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lNannmonaTel pereHepaHTTarbl XpOMOCOMAJIAPABIH TaIIONITH JKUBIHTBIFBIH €Ki ece KoOeHTy YIUiH KOIXHUIMH
Konmaubutansl. On apra, Oumaid, *Kyrepi, TpUTHKajie, panc *oHe T.0. OKIIayJaHFaH MHKPOCIIOpa MEH TO3aHIap
JaKblJIbIHIA KeHiHeH KoJIZaHblIaabI.

Cenexnusaga 6acTbl MakcaTTapiblH Oipl — aJbIHFaH OHIMHIH OMOTHKAJIBIK YXOHE aOMOTHKAIBIK CTEpCTepre
TO3IM/Ii )KOHE CallaChIHBIH JKOFapbl OOIybl. AybUIIapyallbUIBIK JAKbUIIAPbIH ecipy OaraapiaManapbl kebiHece Tasa
JIMHUSUIApFa HeTi3enreH. Al Oyl Tasa JIMHUSUIApAbl 3CTYPIIl CEJIEKIMs apKbUIbl allaThiH 00JICaK, OylaHaacThIpyiaH
KeliH 6-8 yprakTel KaxeT ereni. SlrHu OynaHpacTelpynaH Oacrar, Ta3a JMHUSUIAPABI ally YIIH €H KeMiHJe
11-13 kbt kaxxeT. ConapIKTaH JII” TEXHOJIOTHACHIHBIH 0AacKa I9CTYPIIi 9iCTEpiHEH HETI3T1 apTHIKIIBIIBIFEI MbIHA/IA:
AT 6ip yprakTa TOJBIK TOMO3HUTOTAIBIKKA KOJ KeTKi3eai. ByJT Ta3a MHHUS amy yaKbITHIH e0yip KbICKapTaabl. TOBIK
TOMO3UTOTAJBIK (PCHOTHIITI HEFYPIBIM 0] aHBIKTAyFa *OHE TeH/IK KapTa MEH TeH (PYHKISICHIH 3epTTeyae TeHIIK
Oenrinepai mom OaifmaHBICTEIpyFa MYMKIHAIK Oepemi. COHBIMEH KaTap OJapAbl JKacylla OHMONOTHSCHIHAA KOHE
TeHJIIK MHXEHEPHs 3epTTey KYMBICTaphIHIa HbICaH peTiHie e KosmaHambl. J{I' TeXHOMOTHSCH KONTEereH DaKbLI-
Japabl xkakcapTTel. OnapablH imiHge apna MeH panc ecimuikrepaeH JI' any oHaiibipak Oosca, an Makra MeH Oyp-
IaK JaKbUIAApBIHBIH KenTereH Typiiepi ami ne JAI' TexHomorusaa KenTereH KUbIHABIKTAp TYFbI3aabl. AsbiHFaH [
OCIMJIIKTEpI TOJIBIFBIMEH ypIiaK Oepe ajiaJbl j)koHe KaKeT OOJIFaH jKarjai/a ojap/bl aTa-aHa peTiHAe Nalaaianyra
HEMece achULIAHIBIPY OaraapiiaMachiHbIH 06Jiri peTiHae KoJiAaHyFa Oojambl. AJIBIHFAH TUTAILUIOH] ©CIMIIKTEPiH
allyaH TYPJIUIIKTI JaMBITy, TeHETHKANBIK KapTa jacay, MyTareHe3 yoHe TeH (DyHKUUsUIapbIH 3epTTey YIIIH KeHiHeH
KOJIZTaHa/IbI.

Tyiiin ce3nep: Ounaii, exi ecesleHreH raruIon I, Taliona, MUKPOCIIOpa.

I'. A. UckakoBa, /1. Baiicanaposa, /I. PaiisiM0ek, K. 7K. ’Kambakun
WucTtuTyT 6MONTOTHMU M OMOTEXHOJIOTHH pacTeHni, Anmatel, Kazaxcran

IMPOBJIEMBI UCITOJIb30BAHUSA KYJbTYPbhI U30JIMPOBAHHBIX
MHUKPOCIIOP B CEJIEKIIMH 3EPHOBBIX

AnHoTtanusi. [Ipou3BOACTBO TaIUIOWAHBIX PACTEHUI IMOCPEACTBOM KYJBTYPHl H30JMPOBAHHBIX MHUKPOCIIOP
SBIISIETCSI OBICTPBIM CIIOCOOOM MOJIyYSHHS TOMO3MIOTHBIX JIMHUH CEIbCKOXO3SHCTBEHHBIX KYNBTYp. JOTa Onortex-
HOJIOTHS TIO3BOJISIET TAK)KE ONPEEIISATh PELECCUBHBIE ITPU3HAKKM Y MYTaHTHBIX TOMO3HIOTHBIX pacTeHHi. B oTmiune
OT KyJIBTYPBI ITBUIEHUKOB, B KOTOPBIX NPUCYTCTBHE CTEHOK IBUIBHUKOB MOYKET IPHBECTH K PA3BUTHIO JUILUIOUIHBIX
COMAaTHYECKHX KaJUTyCOB M PAaCTEHHUIl, KyJIbTypa MUKPOCIIOP NPOU3BOAUT TOJBKO TaIUIOWIHBIC WM AUTAILIOMJHBIC
nuHuK. KynbTypa M30JMPOBaHHBIX MHKPOCIIOP SIBISICTCS, KPOME TOTO, M OTIMYHOW CHCTEMOHM Uil M3y4YeHUS
MEXaHM3MOB 3MOpHOreHe3a B KylbType in vitro. lVcrmoip3oBaHMe TalIOMJHOW TEXHOJOTHH DPAcLIMpseT I'€HETH-
YECKyl0 OCHOBY CEJICKIIMH MIICHHUIIBI, OCKOJIBKY OHA II03BOJIET YBEJIMYUTh YacTOTY HOBBIX KOMOMHAIUI T'eHOB.
OTa TEXHOJOrMs 3HAYMTEIBHO IIOBBINIAET 3(P(EKTHBHOCTH BHIBEACHUS HOBBIX BBICOKOIPOAYKTUBHBIX COPTOB
CEJNbCKOXO035UCTBEHHBIX KYJIBTYDP.

YHHBEpCAIbHBIX TEXHOJIOTHH IOJNYYeHHs TallJIONIHBIX PAcTeHWH B KyJIbType in Vitro HM30JIMPOBAaHHBIX
MHKpOCHOp (IBUIBHUKOB) IJIsl Pa3HbIX BUJOB HE CYIIECTBYET, OJIHAKO OCHOBHBIE UX ATANbl OCTAIOTCS HEN3MEHHBIMHU.
OHHM BKIJIIOYAIOT: BHIpalMBaHUE M OTOOP JOHOPHBIX PACTEHHH, MPeaoOpadOTKy COLBETHH MM NBUIBHUKOB Pa3iHd-
HBIMH CTPECCOBBIMH (DaKTOpaMH, BbIJEJICHHE MUKPOCTIOP (IIBUIBHUKOB) M MX KYJIFTUBHPOBAHUE B YCIOBHSX in Vitro,
MHIYLMPOBaHHE SMOpHOreHe3a, pereHepalnio PacTeHNi, YABOCHHE YHClIa XPOMOCOM pacTeHHUl pereHepanToB. Ha
OT3BIBYMBOCTH IIBUIBHUKOB M MUKPOCIOP NPH KYJIFTHBHUPOBAHUH in Vitro BIHMSIOT MHOTOYHC-ICHHBIE SHIOTCHHbIE U
9K30TC¢HHBIE (DAKTOPBI: YCIOBHS BBIPAIIUBAHHS JOHOPHBIX PACTEHUH, T€HOTHII, CIIOCOOBI U MPOIOIKUTEIEHOCTh
npenoOpadoTOK COLBETHH WM NMBUIBHUKOB, CTaJHs Pa3BUTHS IBUIBHUKA, COCTaB MHUTATENBHBIX cpell. OCHOBHBIMU
Gbakropamu, BIUAIOIUMU Ha 3(dexTHBHOCTS npou3BoicTBa JII', ABIAIOTCSA 3aBUCMMOCTH OT BHIOB M T€HOTHIIOB,
BBICOKAsl IOJIS aJIb,OMHN3MA, BBICOKAs YacTOTa KIOHOB B pe3yJibTaTe aHAPOreHe3a U HeCTaOWIIBHOCTh TeHOMa, TaKas
KaK aHeYTUIOMJHS U3-3a COMaKJIOHAIBHBIX BapHaIHH.

Jnst nonmyyeHns: SJMOPHOTEHHOTO Kajulyca BO3MOXKHBI CTPECCOBBIE BO3JECHCTBHSI Ha JIOHOPHBIE PAaCTEHUs in
VIVO, IIPU 3TOM BpEMsI BO3JICHCTBHS MOXKET OBITh Pa3iMYHBIM: KPaTKOBPEMEHHBIM (Ha OIMH STall Pa3BUTHS pac-
TEHMs1) WIM JUIMTENBHBIM. B 3HauMTENFHON CTENEHM 3TO 3aBUCHUT OT (haKkTOpa BO3/EHCTBHS, a TaKkXkKe OT BHJIA
pacrenusi. [IpumenseTcs n JToKajbHOE BO3AEHCTBHUE in Vitro Ha NMBUIBHUK WM COL[BETHE, HA M30JIMPOBAHHBIH CIIOPO-
¢utHBIH KoMIUTekc. HanbGorbiee pacripocTpaHeHne B OIBITaxX MO ITPOM3BOACTBY T'AIUIOMIOB y PA3INYHBIX BHJIOB
moy4mia oopaboTka JOHOPHBIX PACTCHUH MOHIKECHHBIME TOJOXHUTEINBHEIMA TeMiiepaTypamu (2—4 °C) B TeueHHe
2-7 nHe#, a mHorHa U 3—4 Hemenb. «X0J0a0Bas 00pabOTKa» CTANO0 PYTHHHOW MPOLEAYPOH TalUIONpPOIyKIIMHA BO
MHOTHX JlabopaTopusx Mupa. BosznelicTBie MOHMKEHHBIMH IOJOKHTEIBHBIME TEMIIEpaTypaMu MPHMEHSUIOCH VIS
CO37aHMs TaIUIONJOB SUMEHS, MIICHUIBI, PUca, TPUTHKANE, parica, KIeMEHTHHA ¥ T.X. IIpH NOHMKEHHBIX TeMIle-
paTypax BBIAEPKUBAIOTCS HOOETH, COLBETHS M W30JIMPOBAHHBIC NBUIBHHKH, BBEICHHBIE B KynbTypy. YacroTa
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(hopmMupoBaHUs 3MOPHOHJIOB CYLIECTBEHHO MOBBIIIAETCA. XOJIOJOBOH CTpecC 4acTO MPUMEHSIOT B KOMOMHAILUH C
OCMOTHYECKHM CTPECCOM HIIH TOJI0JaHueM (YTJIEBOJHBIM MM a30THBIM). Mcronb3yeTcs: Takke TENIOBON LIOK MU
BBICOKOTEMIIEpPATypHBIH cTpece in vitro. [ToBbIlIeHHBIE TeMIIepaTyphl KyJIbTHBUPOBAHUS ITbLUIb-HUKOB HIIEHUIIBI (0
32-34 °C B TeueHHUEe YETHIPEX JHEH) IPUBOAAT K BO3PACTAHHUIO MPOJIYKTUBHOCTH MUKPO-CIIOPOBOTO SMOpHOTreHe3a.

st Toro, 4ToOBl YJBOUTH T'aIUIOMIHBIA HA0OP XPOMOCOM Y TAIUIOUJHBIX PETEHEPAHTOB, HCIIOJIB3YETCS KOIXH-
nuH. OH MHMPOKO NPUMEHSETCS B KyJIbType MBIILHUKOB U U30JIMPOBAHHBIX MUKPOCHOP SUMEHS, MIIEHUIBL, KYKypY-
3bl, TPUTHUKAJIE, parca U T.A.

Bricokuii ypoxaii M KauecTBO ¢ yCTOWYNBOCTBIO K OMOTHYECKUM M a0MOTHYECKUM CTPEccaM SIBIISIIOTCS OCHOB-
HBIMH LIESIMH B CENEKIMU KyIbTyp. IIporpaMMel BeIpaIuBaHUs CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP YaCTO OCHOBAHBI
Ha YHUCTHIX JUHUAX. [l MOIMydeHWs YWCTHIX JMHUHA TpaJUIMOHHAs celeKkunus TpedyeT 6-8 MoKoJieHWi mocie
ckpemuBanne. OT Hayajna CKpEMIMBaHUS 0 TOXYIeHUS YUCTHIX TUHUNA yxomuT 11-13 ner. [Ipenmymecto JAI'-Tex-
HOJIOTUM TI0 CPABHEHHMIO C OOBIYHBIMH METOJAMM Pa3MHOXEHHUS COCTOMT B TOM, 4T0 /JII' mocTuraer moIHOH
TOMO3UTOTHOCTH B OJHOM MOKOJICHHH. OJTO MO3BOJSET 3HAYUTENBHO COKPATUTH BPEMs NPOHM3BOACTBA UHMCTHIX
nuHUH. [oIHAas rOMO3UTOTHOCTH MO3BOJISIET Oosee TOUHOE (DEHOTHITMPOBAHKE U MO3BOJIIET TOYHO CBSA3aTh IIPHU3HA-
KM I'€Ha B UCCJICJOBAaHUAX TCHETUYCCKOT'O KapTUPOBAHUA U (byHKIJ,I/ll/I retoB. Taxkxe oHU MOryT 6])1T]) HCIIOJIb30BAaHbI
B KayeCTBE MUILCHEH I U3yUeHHsI KJIICTOYHON OMOJOrMH W TeHHOW uHkeHepuu. JII'-TexHOomorus Oblia YCIEIIHO
pa3pa60TaHa U yJIydllinjia MHOI'M€ KYJbTYPbI, B KOTOPBIX AYMEHb U parc ABJIAKOTCA OJHUMHU U3 Hau6onee OT3bIBUH-
BBIX, @ XJIONIOK ¥ MHOTHE BH/IbI O00OBBIX SIBJISIOTCS HEMOKOPHBIMU. Pactennst [II” MOTHOCTBIO IUIOIOPOAHBI H, TIPH
HEOOXOANMOCTH, MOTYT OBITH HCIIOJIb30BaHbl B KAUECTBE POJIMTENEH I BBITYIIEHBI B KayeCTBE COPTa B paMKax
CENeKIIMOHHBIX TnporpaMM. [IIT IIMPOKO HCIOIB30BAINCH UIS Pa3BUTHA COPTA, T€HETHUYECKOTO KapTHPOBAaHUS,
MyTareHesa 1 U3y4eHust (yHKIUH T'€HOB.
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Baagumupy Uropesuuy Lipirankosy 60 et

Hcnonusiercst 60 ner co nua poxaeHua Baagumupa Uropesuua IpirankoBa — KpyImHOTro ceyek-
[IMOHEpa, KaHIWAaTa CelbCKOXO3AWCTBEHHBIX HAyK, 3aB. OTIENIOM CEJEeKIMH M TEPBHYHOTO CEMEHO-
BOJICTBa AKTIOOMHCKOMW CEIIbCKOXO3SMCTBEHHOW OIBITHON CTAHITUH.

Brnagumup Uropesuu Llpirankos pogwics 16 ssaBaps 1960 rona B r. AktioOuHcke. B 1977 1. mocne
OKOHYAHMS C OTIMYMEeM braromapHoil cpemHel IMKOJNBI OH, 10 HaNpaBICHHIO OT AKTIOOMHCKOI
I'OCXOC, nmoctynaer yuuThbCsl Ha OTAEIEHHUE CENIEKIIMH 1 CEMEHOBO/JCTBA MOJEBBIX KyJIbTyp arpOHOMHU-
yeckoro (pakynbpreta MOCKOBCKOH celnbcKoxo3siicTBeHHOH akamemun uM. KA. Tumupszesa. B 1982
rony, OKOHYMB akanemuto, Bmagumup Uropesnu Bo3Bpamraercs B Kazaxcran Ha AKTIOOMHCKYIO TOCY-
JIAPCTBEHHYIO CENBCKOXO3IMCTBEHHYIO OIBITHYIO CTAHLIUIO, B KOJUIEKTUBE KOTOPOU OH TPYAUTCS U 1O CEl
JIeHb.

[lyth B Hayke OH HauWHAET B OTAEJE CEJEKINH W TEePBUYHOTO CEMEHOBOJCTBA CTAHIIMU B JOJDK-
HOCTH MJIAJIIIET0 HAay4YHOTO coTpyAHuka. B 1983 romy moctymaer B acnupanTypy MOCKOBCKOH
CeNIbCKOX03A1cTBeHHON akazemuu uM. K.A. TumupsseBa u mox HaydHBIM PYKOBOJCTBOM mpodeccopa
10.b. KonoBanora B 1990 romy ycnemHo 3amuuiaeT KaHAUJATCKYIO JUCCEPTALUIO MO CIELHATbHOCTH
06.01.05 — cemekmus U ceMeHoBoncTBO. B AkTroOuHckoii CXOC B.U. L{prankoB IociaeAOBaTEILHO
Mpomén CTYNeHH POocTa OT MIIAMIIETO HAYYHOTO COTPYAHHKA IO 3aBenyromero otaenoMm (1995r.) u
YuéHoro cekperaps yupexaeaus (2005 r.).

3a romel cBoei paboTel M paszBuTHI AkTIOOMHCKOW CXOC, yKpeIieHus arpapHOi HAyKH B PETHOHE,
BHEJIPEHUS JOCTIKEHUI HayKd M ITEpPEeloBOro OMbITa B MPOH3BOACTBO Bragumup WropeBnd mposiBui
ce0sl Kak TBITJIMBBIA HUCCIIEA0BATENb, TAJAHTIMBBIA CEJICKI[MOHEP, YMENBIM OpPraHu3aTop HAyKU H
MPOU3BOJCTBA, MHUIIUATOP MHOTHX HAIPABJICHUH PECITyOIUKaHCKOTO W MEXIYHApOIHOTO TBOPYECKOTO
COTpyAHUYECTBa cenekleHTpoB, HNY, By30B, npyrux nmpoQuibHBIX yupekIeHud W opranuzanuii PK,
ctpan CHI' u naneHero 3apy0exps. Tak, B Hactosimee BpeMs cenekunonepsl ACXOC noanepXuBatoT 1
pa3BUBAlOT TBOPYECKHE M MPOM3BOJICTBEHHBIE CBsI3U ¢ Oonee yeM 70-10 OpraHu3alUsMU U TPEATPHUS-
tusmu PK, ctpan CHI', EBporiel, A3un, AGpuku, AMEpUKH.

Cdepoit HayIHO-TIPAKTUUECKUX HHTEPECOB YUEHOTO SIBIISIOTCSI IOUCKOBBIE M MIPUKJIIATHBIE UCCIIEN0-
BaHUsI B oOnacTu TeHO(OHIa pacTeHuil, OMOTEXHOJOrWH, T€HETHKH, MOPPO(U3NOIOTHH, CENEKIHH,
CEMEHOBOJICTBA, CEMEHOBENIEHUS, 3eMJIeIEIHsI, PAaCTEHHEBOCTBA W 3aIUTHl PACTEHHH HPUOPUTETHHIX
3€pPHOBBIX, 36pPHOOOOOBBIX, KPYIISTHBIX H psijia KOPMOBBIX KYJNBTYP B 3aCYLUTUBBIX YCIOBHAX 3amaJHOrO
Kazaxcrana.
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OcHOBHasi WX HANpaBICHHOCTh 3aKJIIOYAeTCd B COBEPIICHCTBOBAHMU TPAIUIMOHHBIX, a TaKkKe B
TIOUCKE 1 pa3paboTKe HOBBIX OPUTHHATILHBIX METOJIOB M METOAUK JJIsl TOBBIIICHUS (P PEeKTUBHOCTH MpaK-
TH4ecKor cenekunu. Tak, Bnepsble B 3amagHoMm Kazaxcrane Obliv OompoOOBaHbI M yCIEIIHO BHEAPEHHI B
CEJICKIIMOHHYIO TPaKTHUKY CIEAYIOIHE PE3ylIbTaThbl OPUTMHAIBHBIX HCCIIEJOBAHUN: METOJA WHIYLHPO-
BaHHOTO XMMHYECKOTO0 MyTareHe3a Ha copTax W THOpuAax spOBOW MIIEHHUIIBI M MPOCa; METOJ OLIEHKU
HanpsDKEHHOCTH JOHOPHO-aKLENTOPHBIX CBA3€H B CHCTEME «IOOEr-KOJIOC» Yy SPOBOH MINEHHULBI U
SUMEHS]; HMCIIONB30BAHNE DKCIPECC-METOAA B OLECHKE T€HOTHUIIOB 3€PHOBBIX KYJIBTYp IO CTENEHH HX
JKapOCTOMKOCTH; MPSIMOM M KOCBEHHBIE METOJBI OLIEHKH MOIIHOCTH Pa3BUTHA KOPHEBOH CHCTEMBI y
MPUOPUTETHBIX CEJIEKTUPYEMBIX KYJIBTYp KaK KPUTEPHEB MX 3aCyX0yCTOMYMBOCTH; CHOPMHUPOBAH KOMII-
JIEKC MOJENBHBIX MPU3HAKOB (0K0I0 50 pa3nuYHBIX MOKa3aTeNei) Al HOBBIX CO3/1aBAaE€MbIX COPTOB SIPO-
BOIl MIIIEHHUIIBI, STUMEHS, MPOca, aJalTUPOBAHHBIX K YCIOBUAM cyxocTemHbIX 30H PK; B memsax ¢opmu-
POBaHHUS PErMOHAIBHBIX MO3aUK C UCTIOJIb30BAHUEM COPTOB OTEUECTBEHHOM CENEKIMH BEAYTCS MOCTOSH-
HBIE IOJIEBBIC OMBITHI 10 Pa3pabOTKe aJalTHBHBIX HJIEMEHTOB MX COPTOBOM TEXHOJIOTHH, a TAaKXKe HCCIe-
JIOBaHUs U IIPOU3BOACTBEHHBIC OIBITHI B 00JIACTH CEMEHOBECHUS U OPUTHHAIBHOTO CEMEHOBOJICTBA.

B pesynbrare MHOTONIETHEH MOTHOMACIITAOHOH CENEKIMOHHONW paboThl MOJ  PYKOBOACTBOM
HpirankoBa B.M. u ero HemocpeACTBEHHOM YYaCTHHU CO3[aHO OKOJIO 60 COPTOB SIPOBOM MSATKOM, TBEPIOM
MIICHUIBI, SUMEHS, NpOoca, HyTa, MEPEAAHHBIX B pa3Hble ToAbl B ['occopTOMCHBITaHHE MO PETMOHAM
CCCP, Pecnyonuku Kazaxcran, Poccuiickoit ®enepaunu. M3 Hux B l'ocpeecTpbl CeleKIMOHHBIX
noctmxeHnit PK u PO B pasnble roasl BkitoueHs! 20 COPTOB € JOMYCKOM K HCIOJb30BAHHUIO IO BCEM
12 3emnenenpueckuM perunoHam PecrmyOnmkm Kazaxcran m 2 ®enepanpHbIM okpyram Poccuiickoit
Denepannu mpu obmIei mromaay ux mocesa 400-500 TrIC. TEKTapOB.

C 2011 ropa Lpirankos B.U. sBuseTcs pykoBoauTeneM AKTIOOMHCKOTO onopHoro mynkra ®I'BHY
«®UL] Bceepoccuiickuit UucturyT reHpecypcoB pactenuit um. H.M. BaBunosa» (BUP; C.-IletepOypr,
Poccust). DT0 MO3BONMIIO pacUTUPHUTh MOMCKOBBIC MCCIIEMIOBAHUSA B 00acTH TeHO(MOHAA TTPHOPUTETHBIX
JUISL pETHOHA C.-X. KyJIbTyp (MIIeHHIa, sS’UMEHb, OBEC, MPOCO, KyKypy3a, CyJaHKa) U, KaK CIIEJACTBHE —
MOBBICUTH 3(PQPEKTUBHOCTh MPAKTHUECKON ceneKuuu. Hapsay ¢ 3TMM Mo MHUIMATHBE caMOro IOOHIIspa
ObUIN pa3BEPHYTHI IOMCKOBO-IIPUKIIAIHBIE MCCIECAOBAHMUA II0 TAaKUM KyJIbTypaM, KakK rojo3€pHbIE IOJ-
Oouabl, HYT, COs, YeUEBHUIla, MOTap, Mal3a, YyMH3a, COPro, Npoco a(puKaHCKoe, YTO CBSI3aHO C MPOUC-
xoxaummMu B 3anagHoMm Kaszaxcrane auBepcuUKalMOHHBIMU MIPOIECCaMH OTpaciieil pacTeHUEBOCTBA U
JKUBOTHOBO/ICTBA.

PesynbraTel uccnenoBanuii B.M. IlpiraHkoBa Mo axkTyaJbHBIM BOIIPOCaM T'€HETHUKH, CEJIEKIINH,
CEMEHOBOJICTBA, PACTEHUEBOACTBA, (PH3HOIIOTHH, UMMYHHUTETA, arpOIKOJIOTHH, 3AIUTHl PACTCHUH Omy0-
JIMKOBaHBI B 556 Hay4yHBIX M HAYYHO-TIOMYJIIPHBIX paboTax, B ToM uHucie 1| MoHorpaduu, 3 Opomropax,
30 HayYHO-METOOWYECKUX M MPAKTUYECKMX PEKOMEHJAIMAX, 5 KaTaloraX COPTOBBIX M I'E€HETHYECKHX
peCypcoOB, HECKOJNBKHX IpOrpaMMax II0 Pa3BUTHIO CHCTEMBl CEMEHOBOJCTBA W AHMBEpCUUKAIMH
pacreHuneBocTBa 3anagHoro pernoHa Kaszaxcrana. bonee 40 ero paboT omyOaMKOBaHBI Ha aHTIIMHCKOM
s3bIKe (B T.4. 3 — B m3aHusAX. BKIOU€HHBIX B bJl Scopus) B pazmuunbix crpanax mupa — PK, PO, Ykpau-
Ha, ['py3us, Keipreizcran, bemapycs, JlatBus, ABctpanus, Typrwus, AprentuHa, Uranusa, BemuxoOpu-
tanusg; okoso 100 — B u3ganusx, pekomengoaHHbix komureroM KCOH MOH PK u BAK P®. O6umnsp
sBisieTcs oOmanateneM 32 nateHToB U 31 aBTopckoro cBuneTenscTBa PK u PD Ha ceneknmoHHbIE JOCTH-
KEHus (sipoBasg MArKas ¥ TBEPAAs MIICHUIA, SIYMEHb, IIPOCO); IVIABHBIM PEJAKTOPOM, CIIELPEAaKTOPOM
VI YJIEHOM PEIKOJIETUi 6 3JaHHBIX COOPHUKOB HAyUHBIX TPYJIOB.

B 2003-2005 rr. sBnsicsa pykoBoauTesneM MexIyHapoJHBIX TPAHTOBBIX MPOEKTOB BalmHITOHCKOTO
I'ocynusepcutera (WSU; USA) mox srumoit CIMMYT-Mexico u pupMbl «Syngenta» 1Mo BHEIPECHHIO
HOBBIX COPTOB 3€PHOBBIX KYJIBTYp, arpOTEXHOJIOTHI MX BO3/EJTBIBAHUS U CPEACTB 3aIUTHI PacTEHUIl B
¢depmepckux xo3siictBax 3amamHoro Kasaxcrana. C 2000 roga — pyKOBOAWTENb M OTBETCTBCHHBIN
WCIIOJIHUTENb HAYYHBIX NPOeKTOB o 3amagHoMmy Kaszaxcrany B pamkax KaszaxcraHo-CuOupckoit cetu nmo
ynyumennto sipoBoii nmerut sl (KACHUDB) mox srumoit CIMMY T-Mexico, CIMMY T-KazaxcraH; cocTost
uynieHoM PecmyOnukaHcKol KOMHCCHH 1O copToBuaopaiionnpoBanuio npu MCX PK, unen pernonansHoi
MEKBEZIOMCTBEHHONH KOMHCCHU TI0 aTTECTALMM U IepeaTTecTalul CyObeKTOB CEMEHOBOACTBA, BXOIHUT B
cocTtaB PecmyOnmmkaHCKOTO KOOPAMHAMOHHOTO coBeTa mpu Kazaxckom HUU 3emitenmenwst u pacTeHue-
BOJICTBA.

HpirankoB B.W. mocTosiHHO ¥ 1eApO AeTUTCs OoraThiM HayYHBIM M HPOU3BOACTBEHHBIM OIBITOM CO
CHELUAINCTAMU U PYKOBOAMTEJIIMU arpopOpMUPOBAHUI PETMOHA, COPTOUCTIBITATENSIMH, COTPYIHUKAMU
41
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naboparopuii XIIII, «KazArpOkc», «DutocaHuTapus» Ha MHOTOYHMCICHHBIX COBCIIAHHUSIX, TPEHUHTAX,
Kypcax, «/lHsax momsi», «/lHsax anpobaTopay, MOJIEBEIX CEMHUHAPAX U BBICTABKAaX.

C xonua 1980-x ronoB u nmo Hacrosuiee Bpems Brnagumup UropeBuu siBiseTcs npenojaaBaresieM
AKTIOOMHCKOTO C.-X. KOJUIEIDKA, a TAKXKE CTApPIIUM IPENoJaBaTesieM — AOLEHTOM (II0YacOBHKOM) AKTIO-
OMHCKOTO peruoHajbHOro rocyHumBepcurera M. K. JXKyOaHoBa, AKTIOOMHCKOTO YHWUBEPCHUTETa WM.
C. banmeBa, AKTIOOMHCKOT'O HHCTUTYTA MOBBIMICHNS KBATU()UKALINH U TIEPETIOATOTOBKY HeJarOrnuecKux
KanpoB, AkTroonHckoro yHuBepcuteta «JIYHUEy, Kazaxcko-Pycckoro MexayHapoIHOTO YHUBEPCHUTETA
(KPMY, AxTo0e) — uTeHue 0030pHBIX JIEKIIUI 1O MPOOJIEMHBIM BOIIpOCaM OWOJIOTHH, SKOJIOTHH; TIPOBE-
JEHHE MPAKTUYECKUX KYPCOB, TJaOOPAaTOPHBIX U MOJIEBBIX 3aHATUH U MPAKTHUK MO TeHEeTHKE, (PU3UO0IOTHH,
CEJIEKIINH, CEMEHOBOJCTBY, PACTEHHUEBOJACTBY DPA3NHYHBIX C.-X. KYJBTYp CpPEAH CTYACHTOB CTapILINX
KypCOB, yuuTeJel OMOJIOrOB-3KOJIOTOB, TperoaBaTeneil TaHHbIX By30B. [log pykoBoncTBoM Llpiranko-
Ba B.U. 3a mocnennue 15 neT moAroToBIEHO W YCHEUIHO 3alIMIICHO OKOJIO 25 OakamaBpcKuX paboT cTy-
neatamu Kazaxckoro ATY um. C. Ceiidpymmmna, OperOyprckoro 'AY (Opendypr, P®), npodunsabx
kadeap BY3os r. Akrobe.

Muoro BHuManus Bnagumup HMropeBnu ynenseT BOCHUTAHMIO M IPOCBELIEHUIO MOJOJIOTO IOKO-
JICHWsI Halled CTpaHbl, BBICTYNAas C JIEKIUSAMH WM MPAKTHYECKUMH 3aHATHUAMU Tepes CIylIaTelsIMU
«Hazap6aeB nHTeIeKTYanpHOM mKobl — HUILL» u3 pa3znumanabix pernoHoB PK; sBisiics pykoBomuTenemM
M KOHCYJIBTAaHTOM MHOTHX HAy4YHBIX MPOEKTOB YYAIMXCS CPEeIHUX IIKOJ, JHILEeB, TUMHA3UH AKTIO-
OouHckoii obnactu no auHnM Pecybmukanckoro HIIL «/dapeiny», Manoii akageMun Hayk; psiia HayYHBIX
MIPOEKTOB MOJIOIE)KU Ha COMCKaHME | paHTOB akuMa AKTIOOMHCKOH 00nacTy.

Brnagumup HWropeBuu sBisieTca mNpojosbKaTeseM IIHpOKo u3BecTHoM B Kazaxcrtane u 3a ero
npeaenaMyd JUHACTHH YUEHBIX-CENEKIIMOHEPOB, OCHOBATENEM KOTOPOoil Obl1 ero orter — LpirankoB Urops
I'eopruesud (1935-2017 rr.), MOKTOP C.-X. HayK, podeccop, bonee 60 et mpopadoTaBIIHii B AKTIOOMH-
ckoit CXOC co mus e€ ocHoBanus (1956 1.).

IO0umstp Bmecte ¢ cynpyroit Mapunoit FOpreBHOMU, Takke BBIMYCKHHLIEH MOCKOBCKOH C.-X. aKa-
nemun M. K.A. TumupsseBa, BelpacTWiIM M BocmuTanu noub Hatanmelo m ceiHa Apréma. Hartanbs,
OKOHYMB C.-X. akagemuro uM. K.A. Tumupsszesa, 3amurnia KaHAUIATCKYIO AUCCEPTALUIO 1O CENEKINH
03UMON pPXKHM M TPOAOIDKAET TPYAUThCA B DenepasbHOM HCCIeI0BaTeIbCKOM IeHTpe «HeMumHOBKa»
(Mockogckas 00:1., P®). 3ate EBrenmii, Beimycknuk bpsHckoit 'CXA, kanguaat c.-x. Hayk, paboTaer B
AIIK Poccuu, 3aHMMascb BOOpOCAaMHU arpOXMMHM M yiaydlleHus mionopodauss mouB. CelH ApTéM,
BBITTYCKHUK arpodaka OpeHOyprckoro ['AY, mpogomxkaet padotats B AkTioonackoir CXOC, mepernmas
Hay4HO-IIPOU3BOJICTBEHHBIH OIBIT CBOUX POAUTEIIECH.

3a roxsl Oe3ynpeyHol II0A0TBOPHON pabOThl HA HAYYHOM IONPHIIE M B IPOU3BOJICTBEHHOHU cepe
Brnagumup Uropesud ynocroen [louérHoi rpamoTsl MuHucTpa cenbckoro xo3siictea PK, HeogHoKpaTHO
Harpaxjaajics rpaMOTaMH, AUIUIOMaMH, OJ1aroJapCTBEHHBIMU TCbMaMHU, LIEHHBIMH MTOJIAPKaMHU OT UMEHH
Axuma AkTIOOMHCKOH oOnactu, Axkuma r. AkToOe, a Takke pykoBoactea PIKIT «<HAIIAW PK» MOH
PK, AO «Ka3ArpoWunoamms», HAO «HAHOIl», Mexnynaponnoro neatpa CIMMYT (Mexico). B
2003 r. LprankoBy B.W. 6pl1a BpyueHa maMsTHas Menanb MOCKOBCKOH c.-X. akajgemuu uM. K.A. Tumu-
pszeBa «100 ner HayuHoi cenexiuu B Poccun. 1903-2003 rr.».

B xomnextuBe Axtioonackoit CXOC, a Takke cpear CBOUX KOJUJIET 10 TBOPYECTBY U 00pa30BaHUIO,
NapTHEPOB 110 NHHOBALIMOHHO-IIPOU3BOACTBEHHOM AEATENFHOCTH FOOMWIAP HEU3MEHHO I0JIb3YETCsl 3aCily-
JKEHHBIM aBTOPUTETOM, 00JIaZIaeT BBICOKUM MPO()ECCHOHATM3MOM, YMEET OTCTAUBATh CBOIO TOUKY 3pEHHUS,
B OBITY Bcerja CKpoMeH.

B nenp cnaBHOTO 100MIIes M B rox 155-netust Alma mater 100unspa — npociaBiIeHHON TUMHUpsI3eB-
KM — KOJUIETW, MapTHEPHI, APY3bs, YUYEHMKH HCKpeHHe XenaloT Bnamumupy WropeBmuy Kpemkoro
3I0POBbSl, HEHCCSKAEMON SHEPTUH, CYacThs, ONAromonyyuss M AajJbHEHIINX TBOPYECKHX YCIIEXOB B
pabote Ha O6naro mpouBeTaHus arpapHoil Hayku Kazaxcrana.
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uncmumym eeupecypcoe pacmenuil um. H.1. Basunosay (BUP; 2. C.-Ilemepoype, P®),
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