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I'.b. Capcenbaesa, K.C. Ycembaesa

TOO «Kaszaxckuii HAYYHO — UCCIE008AMENbCKULL UHCTMUMYI 3AWUMbL U
Kapanmuna pacmenutl umenu JKaskena Kuembaesay, Anmamol, Kazaxcman
aziza_niizr@mail.ru

PEI'YJIMPYEMBIE I'A30BbIE CPE/IbI KAK CIIOCOBb
INPEJOTBPAIIEHUS IIOPYU 3EPHA I1PU XPAHEHUHN

AnHomayus

Ka3zaxcran — OJMH W3 MHUPOBBIX JIHIEPOB IO MPOHM3BOJCTBY 3€pHA, OJHAKO COXPAaHCHHE
ypO’Kasi B YCIIOBHSIX JUIUTEIILHOTO XPaHEHHsI OCTACTCs aKTyaIbHOM pobaemoii. [lpu xpanenuu 3epHa
B YCJOBUSAX HEJOCTATOYHOW BEHTWISALUU M BBICOKOW BIQXKHOCTH TPOUCXOIIT OMOXMMHUYECKHE
W3MCHEHWUSI, PUBOJISAIINE K TIOpYe U ToTepe KadecTBa. OHOW M3 NEPCIIEKTUBHBIX U SKOJIOTHYHBIX
TEXHOJIOTUH 3aIlUThl 3€pHA OT BPEAMTENICH M MMaTOTCHHONH MUKPOMIOPHI SBISETCS HCIIOIb30BaAHHE
perynupyembix ra3oBbix cpell (PI'C), B yacTHOCTH Ha OCHOBE HOAM/1a KaJIis M MOJIEKYJISIPHOTO Hoja.
[IpoBeeHHbIC HWCCIEIOBAaHMS TOKa3adu BBICOKYIO 3ddektuBHOCT, PI'C mpotuB ambOapHOTro
nonroHocuka (Sitophilus granarius L.), manoro myunoro xpymaka (Tribolium confusum Duv.),
3epuoBoro Ttoumibinuka (Rhizopertha dominica F.), Gyporo ckmanckoro koxeema (Attagenus
simulans Sols.) u rpu6os poma Penicillium, Alternaria u Mucor. Vcnonb3oBanue a’po30JbHOM
HAHOTEXHOJIOTUM OOPa0OTKM 3EPHOXPAHWIIMI TO3BOJSET COKPATUTh IOTEPH 3€pPHA, CHU3HTH
UCII0JIb30BAHUE TOKCUYHBIX MHCEKTUIIM/IOB M 00ECIICYNUTh SKOJIOTHYHYIO 3alUTY 3alacoB.

Knrouesvie cnosa: sepro, xpanenue, epeoument, peyiupyemple 2azosvie cpeovl, A3p0301bHAS
mexHo02us, buonocuieckas d¢hpexmusHocms, MuKpo.iopa, 3auuma.

Beeoenue

Kazaxcran 3aHuMMaeT Beqyllee MECTO B MHUPE IO IPOU3BOJICTBY 3€pHA — €KETOAHO
npou3BoaUTCs OT 17 mo 22 muiH ToHH. OHAKO OAHOM M3 BaXXHEHIIMX 3a]ad arpapHOTO CEKTOpa
OCTaeTCsl COXpPaHEHHWE YpoxXkas IpPHU JIUTEIBHOM XpaHeHHH. Ce30HHOE NpOM3BOJACTBO 3€pHA U
noTtpebiieHne ero B TEYEHHE I0Jla, CO3[aHHE€ 3HAUMUTEIbHBIX 3alacoB I MPOJaX, CEMEHHOIO
MaTepuana, pypaxa, rocy1apcTBEHHOIO pe3epBa TpeOYIOT OpraHu3alty JAIUTEIbHOIO XpaHEHUs B
aneBaropax, xjaedonpueMHubix myHkTax (XIIIT), 3epHockianax.

HanexxHoe u IMTENbHOE XPAaHEHNE MUJJIMOHOB TOHH 3€pHA - I0POTOCTOSAIIMN U TPYIOEMKUI
npouecc. BeipateHHsiil ypoxaii B cuity OM0JIOrHYecKOi MPUPO/Ibl 36pHOBBIX KYJIBTYP BO H30€KaHNE
MIOpPYHU U MOTEPh HEOOXOAUMO YOpaTh B CXKaTble CPOKH U B 3aBUCUMOCTH OT COCTOSIHUS 3epHa M CEMSH
TpeOyeTcs BBICOKMMH TeMIIaMU ITPOBECTH MX MOCICYOOPOUHYIO 00padOTKY.

3epHOBas Macca - 3TO KHUBas CUCTEMA, HAXOJAIIAACA B «IIOJBHIKHOM COCTOSIHUM», IIOATOMY
mpu ee 00paboTke HEOOXOAMMO COOJIIOIATh CIICIMAIbHBIE PEKUMBI 00pabOTKH, a IPU XpaHEHUH -
BECTH HempepbiBHOE HaOmoaeHne. Ocoboe BHHUMaHHE CIEAyeT YACATh MNPEeayHpexIeHUI0
TpaBMUpOBaHUs 3epHa. Hapymienust o6osnouek, 3apojbliiia, MOsSBICHHE TPEIIUH, LapanuH, pacKol
3epHa CUJIBHO CKa3bIBalOTCA Ha €ro kadectBe. B 3epHOBOIl Macce MpoMCXOIAT OMOXUMHYECKUE
M3MEHEHHUS, MOKET MPOM30MTH CaMOCOTpEBAaHNUE, UTO YXYALIAET €ro MOTPEeOUTENIbCKIE CBONCTBA.

B kakoii Obl cTazuu 3pesaocTH HU ObUIO YOpaHO 3€pHO, B IEPUO/] XPAHEHUS B HEM MPOUCXOAST
mporiecchl mocaeyoopouHnoro no3peBanus. [Ipomeccol atu mportekaroT memiaeHHo (1...2 mecsna) u
COIIPOBOXKAAIOTCSI YCUJIIEHHBIM JBIXaHUEM 3€pHA M BBIJEICHUEM HEKOTOPOIO KOJIMYECTBA BJArd,
KOTOpasi JIOJDKHA UCHAapATbcs B OKpYXKalollee MPOCTPAHCTBO, HHA4Y€ 3€pPHO OTIOTEBAET
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«OciMIIKTep/l KOPFay - XKachLl OaiiTak a1eM» TakbIpbIObiHa XanblKapailblK FhUIBIMA-PAKTHKAIIBIK
koH(pepennmsiceiHbiH APHAWBI HIBIF APBIJIBIMbI

(yBnaxnsiercss). XpaHEHHE TaKOro 3€pHAa BO BJIWKHOM COCTOSHMM U 0€3 J0CTaTOYHOTO
MIPOBETPUBAHUS IPUBOIUT K €T0 MOpYe.

[ToBbIlIeHHAsT BJIAXKHOCTH SIBJISIETCA TJIABHOW OMACHOCTBIO I XPAHSILErocs 3€pHa, OHA
OKa3bIBaeT pellarolllee BIMSHWE HAa WHTEHCHUBHOCTh MPOTEKAIOIIMUX B 3€pHE (U3HOIOTHYECKUX
nporeccoB. Eciu 3epHo cyxoe, To PU3NO0T0rHYECKHE MPOLIECCH MPOTEKAIOT B HEM KpaifHe MEJIEHHO,
Maj03aMeTHO, U 3€PHO HaXOAMUTCA Kak Obl B cTaguu Nokod. [Ipu yBenM4eHHUU BIIAXKHOCTH CBBIIIE
14% B 3epHe pa3BUBAETCS U IOCTENIEHHO HAPACTAET MIPOLIECC JABIXAHMUS.

Oco0eHHO OCTPO CTOUT MPOoOJIEMa B YCIOBUSX, KOT/Ia 36pPHO XPAHUTCS B HEPUCIIOCOOIEHHBIX
MOMEIIEHUAX, 4YTO OOOCTPSET PHUCKH CaMOCOTPEBaHUWs, TMOpYd u 3apakeHus. CIOXHBIC
OMOXMMHUYECKHE TMPOILIECChl, MPOUCXOSIINE B 3EpHOBOM Macce, TpeOYIOT CBOEBPEMEHHBIX U
3¢ (HEeKTHBHBIX MEp 3alIUTHl. B CBS3M C 3TUM BO3pAcTaeT MHTEPEC K IKOJIOTHUYECKU Oe30MacHBIM,
HEXMMHMUYECKUM METOaM 3aluThl. B mocienHee Bpemsi 0oJblioe 3HAU€HHUE MPUOOPETAIOT HOBBIE
METO/bI, Oa3zupyrommecs Ha MEIKOAUCIEPCHOW a’p030JbHOM TEXHOJIOTHU. ITa TEXHOJIOTHUS
HACTOJBKO MPUHIUIHAIGHO OTJIMYAETCS OT TPAJAULMOHHOM, YTO MPHU €€ MPUMEHEHUN U3MEHSIOTCS
0€e3 UCKITIOYEHUS ITapaMeTphl poLiecca.

OaHuM M3 TaKMX METOJIOB SIBJISIETCS MCIIOJIBb30BaHHME perynupyeMbix ra3oBbix cpen (PT'C),
OCHOBAaHHBIX Ha JCHCTBHUM MOJIEKYJSIPHOTO HoJa M Hoauaa Kanus. A3p030JbHas TEXHOJOTHS
ne3uHcekuuu ¢ npuMmenenueM PI'C mo3BoiisieT 3HaYUTENbHO CHU3UTh YMCICHHOCTh BpEIUTENed U
MPEOTBPATUTH Pa3BUTHE MUKPODIIOPHI 0€3 MPUMEHEHHSI TOKCHYHBIX HHCEKTHIHI0B [1-5].

AHaNOTMYHBIX WM OJMM3KUX K JAHHOMY MPOEKTy HampaBieHuil B KazaxcTane moutu HeT.
OnHUM U3 BaXKHBIX ACTIEKTOB 3aIIMTHI 3¢pHA U MPOAYKTOB €ro NepepadOTKU OT BpeAUTEIICH SIBISETCS
HaJIM4YUEe JOCTAaTOYHOT'O aCCOPTHUMEHTa BBICOKOA((EKTHUBHBIX M BMECTE C TEM, OTHOCUTEIHHO
0€30MacHBIX IS OKPYKAIOMIEH cpelbl HMHCEKTHIHIOB. [losSBICHHE HA pBIHKE MIUPOKOTO
aCCOPTHUMEHTa COBPEMEHHBIX BBICOKOAI(()EKTHUBHBIX W O€30MacHBIX JUIS OKPYKAIOIIEH Cpeabl
MHCEKTOAKAPHUIIAOB TpeOYyeT OIEHKH B MECTHBIX YCIOBHUSAX, TO3TOMY Hapsily C OpraHU3alMOHHO-
npounakTH4ecKuMu U (U3HKO-MEXaHMYECKHMMHU MEPONPUATUSMHU MO 3allUTe 3alacoB 3epHa
HEOOXOIMMO COBEPIIECHCTBOBATh ACCOPTUMEHT TMpEenapaTroB s OOpabOTKH, [era3aiud U
(dbymuranuu 3epHa B 3epHOCKIJIaaX U AJIEBATOPaX.

Mamepuanvt u Memoowvl ucciedo8anuil

Henpro mccneaoBaHUil SIBISUIOCH COBEPIIEHCTBOBAHME CHUCTEMBI 3aIUThI 3al1aCOB 3€pHA M
MPOJYKTOB €ro MepepadOTKK OT BpeauTeNel u Oosie3Hel, mo3Bositomyto B 1,5-2 pa3a cokpaTUTh
MOTEPHU M CHIDKEHUE Ka4eCTBa B HOBBIX YCJIOBUAX X031 CTBOBAHUS M OCOOEHHOCTEN XpaHEHUS.

B 3amaum uccnemoBaHUil BXOAMJIO HCTIBITAHWE PETYJIUPYEMBIX Ta30BBIX CpPell HA OCHOBE
MOJIEKYJISIPHOTO HoJ1a ¥ HOoAMIa Kalusl, CO3JaBaeMOi TeHepaTOpOM MHOTO(YHKIIMOHATBHBIX CPE,
MIPOTUB BpeaAUTENeH U O0Ie3Hel B XpaHMINIIaX.

[IpoBeneHsl uccneaoBaHUST MO a3pPO30JIBHOW HAHOTEXHOJIOTMM 3alllMThl XPAaHWUIUI] OT
BpEIUTENICH 3aracoB 3€pHA PETyJIUPYEMBIMH Ta30BBIMH CpellaMH, KOTOpasi Oblla OCHOBaHA Ha
paspaboTaHHOM crniernpanucTamu u3 Poccuu reneparope MuorodpyHkiuonaibHbx cpex OO0 «HIID
HOPI» (Poccus, . Ilepmp), co3maromiemM peryupyemMyro Ta30BYIO Cpely Ha OCHOBE COCIMHEHHI
Hona (floauaa Kamus ¥ MOJIEKYISpHOTO Homa).

I'enepatop MHOTO(YHKIIMOHATBHBIX CPEI TMO3BOJSET MOJydaTh B 3aKPBITHIX MMOMEIIEHUSIX
pasznuuHble perynupyemble ra3zoBeie cpenbl (PI'C) nmiast oOpaboTku MmoMemieHud pa3iIudHOro
Ha3HAYCHHS C IEIbI0 OYMCTKH OT TATOTE€HOB pa3nu4yHOW sTHonoruu. Ilyck ocymecTBisercs
ANEKTPOCTIHPablO, YCTAHOBICHHOW BHYTpPH TeHepaTopa M Ha TaOierke. Kiemmbl ycTpolicTBa
MOJIKJIIOYAOTCA K KOJIOJKE TeHepaTopa - MOJISIpHOCTh Jrobast. [Ipu mycke m3gaercst xapakTepHoe
mnenue. [locne 3amycka nepseie 10-20 cekyH U3 COTUIAa BBIXOIUT OeNbIi nuteld - HeTOKCUYHAS
cmeck KCOs3, CO2, Na. Tocrne gero - Oypblii 1uteiid, COCTOSIINI U3 TapoB MOJIEKYJISIPHOTO oA,

B kadecTtBe 00BEKTOB BO3/IEHCTBUS OBLIM BHIOPAHBI OCHOBHBIE BPEIUTENN 3alacoB 3€pHA:
ambapHbIit gonroHocuk (Sitophilus granarius), manerii myunoit xpymak (Tribolium confusum),
3epHoBoit Toumnbimk (Rhizopertha dominica F.), 6ypsrit ckiaackoii koxkeen (Attagenus simulans
Sols.), a Taxoxe mukpoduiopa: Penicillium spp., Alternaria spp. u Mucor spp.
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B AnmaTtuHcKoM 001aCTH UCTIBITAHUS TPOBOAUIINCH B IBYX BapuaHTax PI'C: Ha ocHOBe Hoana
kanus (3 u 6 T/M*) 1 Ha ocHOBE MoJieKysipHoro Hoaa (400 u 800 mr/kr).

N3mepsutack 6uonorudeckas s¢pdexruBHocTh PI'C uepe3 3 u 7 cyTok mocie 3KCIO3UIUU 110
KOJIMYECTBY MOTHOIINX 0COOCH U MOIaBICHUIO POCTa MUKPO(IOPHIL.

Pes3ynomamut u oo6cysrcoenus

MO’KHO BBIPACTUTH XOPOIIMH YpOXail, HO 3aTeéM MOTEPsTh yOpaHHYIO 4acTh 3€pHA WIM Ha
CKJIaJie, WK XJIEOONPUEMHOM ITYHKTE, MU 3JIEBaTOpe OT HACEKOMBIX U Kiewled. Hapsny ¢ Humuy,
3epHO MOBPEKIAIOT IPHI3YHBI U MTUIIBL. B meproj XpaHeHUs 3epHO U MPOIYKTHI €ro MepepadoTKu
nmoABEpraroTCcs HamajzeHuto Bpenurtenei. Ha ckmamax Kaszaxcrana BwisiiaeHo Oosiee 100 BumoB
Bpeauteneil. [lorepu npu xpanenuun moryt gocturath 10—-15% B roji, a B HEKOTOPBIX ClIydasix — 110
50%.

[locenssick B 3epHE M 3€pPHOIPOIYKTAX, HACEKOMBIE M KJICIIM MCIOJB3YIOT MX KaK MUILY U
cpeny ooutanus. [Ipu 3TOM HaHOCST HE TOJIBKO NPSIMOM, HO U KOCBeHHbIHN Bpen. K npsamomy Bpeny
OTHOCSATCS] CHUKEHHUE WX MACChI, TOCEBHBIX KAYECTB, 3arpsi3HEHUE IKCKPEMEHTaMU, IIKypKaMu MpU
JUHBKE, MOrHOIIMMHU TEJIaMU U TOBPEXACHUE MeIbHUYHOTo o0opynoBaHusi. OHU BUABI (aMOapHBIii
Y PUCOBBIN JOJITOHOCUKH, 36PHOBOM TOUMIIBIINK) BPEISAT IHAOCIIEPMY 3€pHA, Cheaasi SHAUUTEIIbHYIO
4acTb Macchl 3€pHOBKHU, Opyrue (TyCEHHUIIbI OTHEBOK, JHUMHKH KOXKEEIOB, XPYIIAKOB, XJICOHbBIE
KJICIIM) - BBITPBI3AIOT 3apO/IbIII, CHMXKAas TEM CaMbIM BCXOXXECTh ceMsH. K KOCBEHHOMY Bpeny
OTHOCSITCSI CaMOCOTPEBAaHUE 3€pHA, KOrJa IMOBBIIIAETCS €ro BJIAXKHOCTb, 4YTO CIHOCOOCTBYET
Pa3MHOKEHUIO BPEIUTENCH, U MPUBOJIUT K MOTEPE BCXOXKECTH W MHINEBBIX KadecTB. Bceiencreue
3TOTO0 XPaHMMOE 3E€PHO WU MPOAYKTHl €ro MepepabOTKU CTAHOBATCS HENPUTOIHBIMH IS
WCIIOIB30BaHUsI, @ CHJIBHO 3apaXCHHBIC MPOJIYKTHI MOTYT BBI3BATH IPH IMHUTAHUH OTPABIICHHE
YeNoBeKa U )KUBOTHBIX.

CoxpaHuTh ypoxail 3epHa — 3TO OJHA U3 3334 B CEIbCKOM X03slcTBe. C y4eTOM TOro, uTo
3epHO MOKET XPaHUThCS AOJr0, B PsAe ClydyaeB 10 HOBOro ce3oHa, To A0 50% 3epHa MOXKHO
MOTEPSITh U3-3a €0 MOPAKECHHS BpeauTeIsIMU. B cpemneM eciiu He MPOBOAMTH 3AIUTHBIE MEPHI,
MOXKeET TepsATh exxerogHo 10-15%. Dto 3amackl ceMsiH, MPOIOBOJIILCTBEHHOE WIH (Dypa)KHOE 3€pHO,
WM IPOJYKTHI €ro nepepadboTku. Tak, oJ1uH )Kyk aMOapHOro JI0JITOHOCUKA 32 )KU3Hb CheAAeT 225 MT
MIICHUIIBI, a ero JUYuHKa — 45 mr. [loToMCTBO OAHOM Maphl KYKOB MOXKET JIOCTHYb COTEH ThHICSIY
oco0elt, a cheleHHass UMHU 4acTh 3epHa cocTaBUT 150 - 200 kr. XXyk u JU4MHKA JOJTOHOCHKA,
MOBPEXKIasi 3€pHO, €ro 3apOoAbIII, CHIDKAIOT €ro CeMEHHBIe KayecTBa. B ceBepHBIX 00IacTsax
Kaszaxcrana moHmkaroT BCXOKECTh CEMSIH U Kielin. Tak, CHUKEeHHE 3TOro MoKa3aTelsl JOCTUTAeT,
0 HalMM JaHHbIM, 16,3% [6-8].

Hayunble uccnenoBanus mokasaiu, YTO OJHUM U3 Haubosee 3)PEKTUBHBIX U SKOHOMUYHBIX
CrocoO00OB TPHUMEHEHHUs TIpernapaToB SBISETCS MX pAclbUIGHHE JO COCTOSIHHMSI B3BECH
MUKPOCKOIMYECKUX Karesb. [leno B ToM, 4To Macca Karieilb, BHEITHE HAalIOMUHAIOIAsl TYMaH, UMEEeT
YHHUKaJIbHBIE CBOMCTBA. UeM MeHblIIe pa3mep Kariu, TeM 0osee 3(hGeKTUBHO UX eHCTBHE.

Cy1ika 1 0OYHCTKa 3€pHa, KOTOPHIE HYKHO MPOBECTH 10 XPaHEHHS, TPOBOJISATCSA B HEOOIBIINX
o0Bbemax. 3aTshkHast yOOpKa, MOTOHBIC YCIOBUS 00YCIaBIMBAIOT MOBBINICHHYIO BIAXKHOCTh 3€pHA,
Y B TAKOM BHJI€ OHO NIOMA/Ia€T HA 3€PHOOYUCTUTENbHBIEC YUACTKH, @ 3aTEM U B 3€pHOXPAHUIUIIA. DTU
YCIIOBUSI CIOCOOCTBYIOT 00pa30BaHUIO 04aroB CAMOCOTPEBaHUs, IPOPACTAHUIO 3€pHA, MOCEIECHUIO
BO30yauTeNnel 60ae3Hel U MOBPEXKIECHUIO BPEAUTEISIMH.

3amuTa 3armacoB 3€pHa M 3€pHOINPOJAYKTOB Kak B IMEPHOJ IMOATOTOBKM MX K XPAaHEHHUIO B
CKJIQJICKUX TIOMEIICHMSIX, TaK U BO BpPEMsI XPAHEHHUS JOCTUTAEeTCs C IOMOIIbI KOMILIEKCa
JOTIONTHSIOIINX APYT IPyra MEPOTIPUSTHM.

OCHOBOI KOMIUJIEKCA 3alIUTHBIX MEPONPUSATHH 10 MOCTYIUIEHUS MPOAYKIMH U B TMEPUOJ]
XpaHEHUS] COCTABIISIOT KapaHTHHHBIC, OPTaHU3AIMOHHO-XO3SUCTBEHHBIC, MPOQUIAKTUUECKHE U
UCTPEOUTENbHBIE MEPHI.

Hcnonp30BaHne WHCEKTHIUAOB CBS3aHO C PSAIOM HETATUBHBIX TOCIEACTBUM: HMX HAAO
MIPOU3BOJUTh, XPAHUTD, IEPEBO3UTH, OHU 3ATPS3HSAIOT OKPYXKAIOIYIO cpefy. B mpoykTax nutaHus
MOTYT COXPaHATHCSI OCTATKH HHCEKTOAKAPHUITHIOB.
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B kakoii ObI cTazuu 3pesocTH HU ObUIO YOpaHO 3epHO, B TIEPUO]] XPAHEHHS B HEM MPOUCXOAST
IIPOLIECCHI MOCIIEYOOPOYHOrO JO3PEBaHMsI. DTHU MPOLECCHl MPOTEKaOT MeieHHOo (1...2 mecsna) u
COMPOBOXKIAIOTCSL YCUJICHHBIM JbIXaHUEM 3€pPHA U BBIJCICHHEM HEKOTOPOIro KOJIMYECTBA BIaru,
KOTOpasi JIOJDKHA HCHApATbCd B OKpYXKalollee MPOCTPAHCTBO, HHA4Y€ 3€pPHO OTIOTEBaET
(yBnaxnsiercst). XpaHEHHE TaKOro 3epHa BO BJIAKHOM COCTOSHMM W 0€3 J0CTaTOYHOTO
MIPOBETPUBAHUS IPUBOIUT K €T0 MOpYe.

s obecrieueHust OE30MACHOCTH XJICOHBIX 3alacoB MPUMEHSIOT Pa3IMYHBICE METOABI U
TEXHOJIOTHUH.

HayuHbIMH COTpYAHMKAMU WHCTHTYTA pa3padaThlBaIlNCh HEXUMUYECKUE CPEACTBA 3aIIUTHI
XJIEOHBIX 3amacoB, Oe3omacHble it jroAe. K uuciny 3¢QeKTHUBHBIX U NEpCHEKTUBHBIX
HEXHUMHYECKUX CTIOCOO0B OOPHOBI C 3ePHOBBIMH BPEAUTEISIMU MOKHO OTHECTH JIE3UMHCEKIIUIO 3€pHA
¢ nmpuMeHeHneM perymupyemoit razoBoii cpennl (PI'C). Ilo orenke 3¢ pexkTHBHOCTH BO3ACHCTBUSA
peryiupyeMoi Ta30BOM Cpeasl B 3aBUCMMOCTH OT BHUAA BPEAHOIO OpraHU3Ma OTOOpaHBI
JICHCTBYIOIIME BEIlECTBA Hoauaa Kaiusi W MojekyssipHoro Homa. B mepuom 2012-2018 romwi
MPOBEJICHBI  J1a0OpaTOpHBIE HCHBITaHWS 1O oneHke JddekTuBHOCTH Bo3xaeciictBus PI'C
(perynupyeMbIX Ta3oBBIX Cpell) Ha OCHOBE WOAMIA Kajdusl M MOJEKYISpHOro HoAa Ha Mayloro
MYYHOI'0 XpyIllaka, aMOapHOTO JOJITOHOCUKA, KOXKeea, TOUMIbIINUKA.

Coyctst 3-5 MUHYT MOCJ€ Hayana SKCHO3HWIHMH JIMYMHKU aKTUBH3UPOBAIKCH, CTaIH OoJjee
MTOJABUKHBIMH, BBITIOJHSIIN 3aIIUTHBIC ABUKEHUS, CTAPAIUCH CIPATATHCS MO/ CJIOEM 3€pHA U TBLUIH,
YTO CBHUJIETEIHCTBOBATIO O (PMKCALUU MX pPEUENTOpaMH PEerylupyeMoil ra3oBOW Cpeibl, CO3JaHUs
JTUCKOM(OPTHBIX yCIOBHMA. B TeueHne 3-X CyTOK MOCie 3KCIO3UIMH OCYIECTBISIIOCh HAOTIOICHIE
32 HACEKOMBIMHU IKCIEPUMEHTAIBHBIX TPYII U KOHTPOJIBbHOU rpynmsl. [1o ncteueHnn Tpex 1HeBHOTO
Cpoka oTMmedanach rubenb 6-12 u3 15, 5 u3 10 Hacekombix, oOpadoranabix PI'C Ha ocHOBe Honuaa
KaJiusl B KOHIEHTpALUKU 3 U 6 /M3 ¥ Ha OCHOBE MOJIEKYJIIpHOTO oja B KoHueHTpauusax 400 u 800
MI/KT.

UYepes 3 cyrok nocie oopadotku PI'C Ha ocHOBe MOJeKyIsipHOTO Hoja Habmoganach Tuoenb
no 76% nHacexkomblx, a K 7 gHt0 — 10 96%. B 1O xe Bpems PI'C Ha ocHOBe Hoauaa kamus
JEMOHCTpUpOBAIA yMepeHHYI0 3ddextuBHocTh (10 50%). Ilo oTHOmEHHIO K MUKpodiIope
MOJICKYJISIpHBIA Hoj mokaszan mopasienue poctra Penicillium u Alternaria no 78% k 7 nHro.
Abdpo3osbHas TEXHOJIOTHS OOecreurBala PaBHOMEPHOE paclipe/ie]ieHHe BElIeCTBA B 3aMKHYTOM
00BbéMe ¥ TIIyOOKOE MPOHUKHOBEHHE B 3€PHOBYIO MAcCy, CO3J/laBasi HEOJIArOMpHUATHYIO CpEedy st
BpeaUTENEH.

HeoOxonuMo OTMETHTH, YTO CIyCTs 7 AHEW IOcie SKCIO3ULMU NOTrHOIM BCE HACEKOMBIE,
MOJIBEPTHYThIe 00pabOTKE perynupyeMbIMH Ta30BbIMU cpefamu. CielnoBaTeNbHO, MPH BBICOKHX
KOHIICHTPAIIUSIX MPUBOIUT K THOETU B TE€UEHHE KOPOTKOTO Meproja BpeMeHH (10 3 aHel) mocie
00paboTKH, a Takke MPU MaJbIX KOHIEHTPALUAX CIOCOOCTBYET BO3HHMKHOBEHHIO M3MEHEHHH B
OpraHu3Me HACEKOMBIX, PUBOIAIINX K OCTAHOBKE UX PA3BUTHUSI 1 CMEPTH CITyCTsI O0JIee IITUTETHHBIM
nepuona (1o 7 aHei).

JlaHa olleHKa BO3ACHCTBUSA PEryJIUPYEMBIX Ta30BbIX Cpel Ha OCHOBE HOAuAa Kaiaus B
3aBUCHMOCTH OT BHJIa BPEAHOTO OpraHu3Ma, MIPOTUB XPYIIaKoB coctaBuia 15-50%, monroHoCuKoB
— 12-48%, xoxeenoB — 10-36% u mpotuB ToumnbnmkoB — 10-46%. Taxxke orieHEHO BO3/EiiCTBHE
pEeryJaupyeMbIX Ta30BbIX Cpell Ha OCHOBE MOJICKYJSPHOTO HoAa, KOTOpoe Ha 7 CYTKH TPOTHUB
XPYIIaKOB U TOYMIBIIUKOB COCTaBHIO 94%, MONTOHOCHKOB — 96%, a MpoTuB KoxkeenoB — 76%.
[Tocne o6pabotkun PI'C Ha ocHOBe Hoauaa Kaiaus KOJWYECTBO MOTHOIIMX HACEKOMBIX MAaJoTro
MyuHoro xpymiaka npu |l creneHu 3apa’keHHOCTH COCTaBHIIO 0 3-6 3K3eMIULIpOB, amMOapHOTO
JIOJITOHOCHKA — 110 4-7, a KoKeena U TOUMJIbIIMKA — 10 6-9 3K3eMIUTIpOB, a MOJIEKYJISIPHOTO oaa —
10 8-12 3K3eMIuIIpOB.

[TonydeHHble pe3ynbTaThl MOKA3alld, 4TO MOABepruyTbie 00paborke PI'C Ha ocHOBe Hoauaa
KaJus BeDKUBaeT okoyio 50% ocobelt, a mpu obpabotke PI'C Ha ocHOBe MOJEKYISIpHOro Hojma —
BeDKHBaeT okono 20%. HeoOxomuMo OTMETHTH, 4YTO AaHHBIA BbeIBOA caeimad a1 PI'C ¢
BBIIIEYKA3aHHBIMU KOHLIEHTPALUSAMH U TIOBBIIIEHHWE KOJIMYECTBA JIEHCTBYIOIIETO BEIECTBA B
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enuHHIE O00BbeMa Cpelbl YBETHMYUT SPPEKTUBHOCTh BO3JACHCTBUS Ha BPEIAHBIA OPTaHH3M.
YCcTaHOBJICHHBIC HAMH KOMITO3UIIMH Ta30BBIX CpPEJl MPOTHUB BPEAMTENICH 3amacoB 3e¢pHa TPEOYOT
[IXPOKOW TPOBEPKH U OYIYT MPOIOIKEHBI.

Hamu ObLIM OCTaBJICHBI OMBITHI HAa OMPEACICHUE MHKPOQIIOPhI CEMEHHON HHQEKIUU U
BoIesieHsl rpuobl Peniccillium, Alternaria u Mukor, BeI3biBaroIie ICCHEBEHUE 3€pHA.

OTtoOpaHbI JEHCTBYIOIIME BENIECTBA HOAM/Ia KAJIUsI K MOJICKYJISIPHOTO MO/ /U1s 1a00paTOPHBIX
UCIIBITaHHI C BO3JICHCTBUEM HA CEMEHHYIO MHUKPO(IIOpY.

[Tocie 00pabOTKHM pEryIupyeMbIMH Ta30BBIMH CpelaMd Ha OCHOBE HOJuma Kayus
uHTeHCcHBHOCTH pocta Peniccillium u Mucor Gsiia caboii WM OTCYTCTBOBAIa B 3aBUCHMOCTH OT
HOPMBI pacxoja, a Alternaria — 6puia cpenneii. [Tocine 00pabotku PI'C Ha 0OCHOBE MOJICKYIISIPHOTO
fioma naTeHcuBHOCTH pocta Peniccillium u Alternaria 6pu1a caboii mim otcyrcrBoBaa, a Ha Mucor
— OBUIO OTCYTCTBHE POCTA.

JlaHa oIleHKa BO3JCHCTBHS PErYJIMPYEMbIX Ta30BBIX Cpell Ha OCHOBE HOAMIAa Kaiuus B
3aBUCHMOCTH OT BHJIa BPEIHOTO OpraHusmMa, npotus rpudos Peniccillium, Alternaria u Mucor na 3
CYTKH cocTaBuiia oT 45 110 62%, a Ha 7 cyTku — 10 66%. Takke OLleHEeHO BO3/IEUCTBUE PETYIUPYEMBIX
ra30BBIX CPEJl Ha OCHOBE MOJICKYJISIPHOTO Ho/1a, KoTopoe Ha 7 cytku npoTtus Peniccillium, Alternaria
u Mucor cocraBuiio ot 66 10 78% [9, 10].

[To Hamemy MHEHMIO, HAIMYKE TTOAOOHON TEXHOJIOTUH ONEPATUBHONM 0OpaOOTKH 3epHA JacT
BO3MO)KHOCTh CBECTH MOTEPH K MUHHUMYyMY. Pe3yabTaThl paboT TpeOYIOT MIMPOKOTO UCIBITAHHS B
MIPOM3BOJICTBEHHBIX YCIOBHUAX, YTO IMO3BOJIMIIO ObI CHHU3UTh PACX0]] HHCEKTOAKAPHIIU/IOB, & CUCTEMY
3aIIUTHI 3aI1aCOB CUUTATh 00JICe IKOJTOTUIHOM.

Takum 00pazom, 3PPEKTUBHOCTh PErYIUPYEMBIX Ta30BBIX CPEJ 3aBUCHT OT KOHICHTPAIUU
AKTHBHOTO BEIECTBA M BHJA BPEIHOTO opraHu3ma. MoJIeKyISIpHBIHA #0 ToKa3an 00Jiee BBICOKYIO
AKTHBHOCTh 10 CPABHEHHUIO C HOAUIOM KaJIHs.

Buvieoown

Pe3ynbTaThl HCCIIEOBAaHUN IMOATBEPKAAIOT BBICOKYIO OHMOJIOTHYECKYIO 3()(PEeKTHBHOCTD
PEryIMpyeMbIX Ta30BbIX CPejl, OCOOCHHO Ha OCHOBE MOJICKYJISIPHOTO HOJa, /IS 3alllUThl 3¢pHA OT
BpenuTeneit 1 MUKpoduiopsl. [IpuMeHeHHEe a3p030JIbHOM TEXHOJOTHH 00ECICUUBACT PABHOMEPHOE
pacmpesiesieHue  ICHCTBYIONIMX  BEIIECTB, MHHHMH3UPYET TOKCHYECKOC BO3JCHCTBHE Ha
OKPYKAIOIIYI0 CPEly W CHIJKACT 3aBHCHMOCTh OT TPAJUIIMOHHBIX MHCEKTHIMIOB. Pa3zpaboTka u
BHEIpeHHE adpo30ibHOM PT'C-TeXHOIOTHH MOKET 3HAYMTEIHHO MOBBICUTH COXPAHHOCTD 3€PHOBBIX
3armacoB, OCOOCHHO TIPU JUIMTEIBHOM XpaHeHWH. JIJI MPaKTHYECKOrO BHEJAPEHHUS B
3epHOXpaHmwInIax Ka3zaxcraHa HEOOXOMUMbI JalbHEUIINE TPOM3BOJCTBEHHBIC WCIIBITAHNUS,
MO3BOJISIOIINE aIalITUPOBATH METOJT K PA3JIUYHBIM YCIOBUSAM XPaHECHUS.
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«Kaszxen Kuembaes amvinoazvl Kazax ocimOik Kopaay sHcaHe KapaHmuH bliblMu-3epmmey
uncmumymuoly JKIIC, Anmamei, Kazageman, aziza_niizr@mail.ru
ACTBIKTBI CAKTAY KE3IH/JE BY3bIJIYbIH BOJIJIBIPMAY
OJICI PETIHJAE PETTEYILI I'A3/IbIK OPTAJIAP
Anoamna
KazakcTan — anemieri acThIK OHIIPYIII ipi enaepaiy 0ipi, ajialiia aCTBIKTHI Y3aK YaKbIT CaKTay
OapbICBIH/IA CaIMaChIH JKOFANTHAN KOpFay ©3eKTi Macele OOJbI OThIp. ACTBIK CakTay Ke3iHie aya
aJIMaCYBIHBIH JKETKUTIKCI3IrT MEH BUIFAIIBUIBIKTBIH JKOFaphl 0OJybl OMOXMMHSUIIBIK ©3TepicTepre
QJIBIT KeJIM, aCTHIKTHIH OY3bUITybIHA ceOer 0oabl. ACTBIK 3USTHKECTEPI MEH MUKPOdIOopara Kapchl
AKOJIOTHSUIBIK TYPFBIAAH Kayilci3, THIMII 9icTepaiH Oipi — HOAU KM MEH MOJICKYJIAIBIK WO
Herizingeri perrenetid raz opraceiH (PI'O) konmany. XKyprisinren 3eprreynep PI'O-ubeiH kamba
oi3TymceirbiHa (Sitophilus granarius L.), ximn ya koxsibiHa (Tribolium confusum Duv.), acteik
ereyimi (Rhizopertha dominica F.), koiimanbiH KypeH Tepi sxemipine (Attagenus simulans Sols.) xone
Penicillium, Alternaria, Mucor 3eH caHbIpayKyJIaKTapblHa KapChl JKOFapbl THIMIUIINH KOPCETTI.
AdpPO30I1b/Ii HAHOTEXHOJIOTUSHBI TAii1ajlaHy acThIK IIBIFBIHBIH a3aiTyFa JKOHE WHCEKTULUITEPII
KOJIJIaHy bl KbICKApTyFa MYMKIHAIK Oepei.
Kinm ce30ep: acThIK, cakTay, 3USHKECTEp, PETTEIIETIH Ta3 OPTAChI, adPO30JIbJli TEXHOJIOTHS,
OHMOJIOTUSUIIBIK THIMILTIK, MUKpOdIIOpa, KOpFay.

Sarsenbayeva G.B., Ussembayeva Zh.S.
LLP "Kazakh Research Institute for Plant Protection and Quarantine named after Zhazken
Zhiembaev", Almaty, Kazakhstan, aziza_niizr@mail.ru
CONTROLLED ATMOSPHERES AS AMETHOD TO
PREVENT GRAIN SPOILAGE DURING STORAGE
Abstract
Kazakhstan is one of the world's leading grain producers. However, preserving the harvested
grain during long-term storage remains a major challenge. Improper ventilation and high humidity
during storage lead to biochemical changes that degrade grain quality. One promising and eco-
friendly method for protecting stored grain from pests and pathogenic microflora is the use of
controlled atmosphere (CA) technologies based on potassium iodide and molecular iodine.
Experimental results demonstrated high biological effectiveness of CA against pests such as the
Sitophilus granarius L., Tribolium confusum Duv., Rhizopertha dominica F., Attagenus simulans
Sols. and fungal species including Penicillium, Alternaria, and Mucor. The application of aerosol
nanotechnology in storage facilities can significantly reduce grain losses, lower pesticide usage, and
ensure sustainable protection of grain reserves.
Keywords: grain, storage, pests, controlled atmosphere, aerosol technology, biological efficacy,
microflora, protection.
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N3YYEHUE DOPEKTUBHOCTHU ITPEITAPATA «KAT'OLEJI» ITPA
TEPMOTEPAIINMU IN VITRO AJIs1 O3JOPOBJIEHHWS BUHOI'PAJIA OT BUPYCA
KYCTHUCTOM KAPJIMKOBOCTH MAJIMHBI

Annomayus

B  nanHoif  paboTe  NIpENCTaBIEHbI  pE3yJIbTAaThl  HCIOJIB30BAHHUA  KOMIUIEKCHBIX
OMOTEXHOJIOTHYECKUX METOIOB JJIs iN VIitro o3moposnenust pacteHuii BuHorpana 16 copros (Vitis
vinifera L.) or BupycHbix uH(peknuii. B kadecTBe MPOTHMBOBHPYCHOTO CPEICTBA HCIOJB30BaH
npenapatr «Karouen» B koHueHtpauusx 10 u 30 mr/m, kak B 4UCTOM BHUJE, TaK U B COUETAHUU C
TepMoTepanuen. JluarHocTMka pacTUTENBHOTO MaTepuaja Ha HaJlUMuhe BHPYCHBIX HATOICHOB
IPOBOJIMJIACH C MCIIOJIb30BAaHHMEM MeTojla MMMyHodpepMeHTHoro aHanuza (MUPA) no m mocne
obpaborku. Jlns pocta W pa3BUTUS MOOETOB M MHKPOKJIOHAJIBHOTO PAa3MHOKEHHUS PACTCHHIA
ucnoib3oBangack cpeaa MS (1/2) monoBUHHON KOHIEHTpAlMH, BKIIOYAIONIAs BUTAMHHBI, XeJatr
xenes3a, nomonHeHHsle 30 1/1m caxaposbl m 6,3 r/m arapa, 0e3 peryasTOpOB pocTa pPacTCHHU;
o0pa3oBaHMe Kajulyca, T'MIIEPTrUAPO3HOCTh WIM HEKPO3 KOHUMKOB MOOEroB HE HaOIIONAINCh.
YcraHoBIeHO, 4TO 3P (PEKTUBHOCTh YCTPaHEHHsI BUPyCa KyCTUCTOM KapiukoBocTd ManuHbl (RBDV)
3HAYUTENbHO BO3pACTaeT IpU KOMOMHHUPOBAaHHON 00paboTke — XuUMHOTepanuu (mpemnapar
«Karoremn») u repmorepanuu in vitro (37 °C B Teuenue 50 cyrok). Dnumunanus RBDV B BapuanTax
K10+T u K30+T cocraBuna 77,2% u 79,8 % coorBercTBeHHO. [IpoBEneHHBIE 3KCIEPUMEHTHI
MIOKa3aJIi, YTO MCIOIb30BaHHE OMOTEXHOJIOTMUYECKUX METOO0B MTO3BOJIIET YACTUYHO U30aBIATHCS OT
psizia BUPYCOB.

Knroueewie cnosa: sunocpao, Vitis vinifera L., in vitro, snumunayus 6upycos, mepmomepanus,
Xumuomepanusl.

Beseoenue

Bunorpan (Vitis vinifera L.) — oxHa U3 caMbIX BaXXHBIX CEIIBCKOXO3SIMCTBEHHBIX KYIBTYD,
Urparolnasi KIFOYEBYI0 POJb B MPOM3BOJACTBE BHHA, COKOB W JAPYTMX MPOIYKTOB. B mocnemHue
JECSTUIICTUS] HAOTIOJACTCsl POCT HHTEpEeCca K BUHOTPAIAPCTBY KakK K SKOHOMHUYECKH MEePCIIEKTUBHOM
OTPAaCJIH, YTO CBSI3aHO C YBEIMUCHUEM MUPOBOTO CITPOCa HA BUHO/IEIBUECKYIO MPOAYKIHi0. OIHAKO,
KaKk U OOJNBIIMHCTBO CEIbCKOXO3SMCTBEHHBIX KYJIbTYP, BUHOTPAJ IOJBEPIKEH Pa3sHOOOPa3HBIM
3a00JICBaHMSIM, CPEIN KOTOPHIX BHPYCHBIE MH(MEKIIMU CYMTAIOTCS OMHOM M3 Hambosiee CephE3HBIX
yrpo3. Bupycel 1 BUPYCONOA00HbIC OPraHU3MBbI BBI3BIBAIOT 3HAUMTEIILHOE CHIIKCHUE YPOIKAHHOCTH,
U3MEHCHHE XHMHYECKOTO COCTaBa M OPTaHOJENTHYECKUX XapaKTEPUCTHK BHHOTPaza |
MPOU3BOMMOIO M3 HEr0 BHHA, MOSBICHHUE PA3JIMYHBIX aHOMAIUI Pa3BUTHI U MOP(OIOrHUECKHUX
ne(eKTOB B BUHOTPAIHOM JI03€, M COKPAIIEHHE CPOKA KU3HHM JI03bI [ 1-2].

Bupycsl ¥ BHPOUIIBI OCOOCHHO YacCTO BBISBISIOTCS Y MECTHBIX M OJOMAIIHEHHBIX COPTOB,
KOTOpBIE TPAJUIMOHHO KYJIbTHBHPYIOTCS Ha OrPAHHUYCHHBIX TEPPUTOPHsX. MHOTONIETHEE
BBIPAIIMBAHUE OJHUX M TEX JK€ COPTOB HA OJHHMX M TEX XK€ y4acTKaxX oOyCIIaBIMBAeT HAKOILUICHHE
BUPYCHOM HArpy3KH, 4TO MPHUBOJUT K CHUKEHHIO YPOXKasi U Ka4eCTBY AT0J. BUPYCHl HEBO3MOXKHO
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KOHTPOJIMPOBATh C MOMOIBIO CTAHJAPTHBIX CPEJICTB 3AIUUTHl PACTEHUH, IOITOMY HCIOJIb30BAHNE
O370pPOBJIEHHOTO TIOCAJOYHOTO MaTepuana SBISIETCS KIOYEBBIM  YCIOBHEM YCTOMUYMBOIO
BUHOTrpagapcTaa. [3-4].

Jns  momydeHuss Oe3BHPYCHOTO TIOCAJIOYHOTO MaTepuaja MPUMEHSIOTCS —pa3iIHyuHbIC
OMOTEXHOJIOIMYECKHE METOJbl: TePMOTepanus, KyJlbTypa MEPUCTEMHOW TKaHU, MUKPOIPUBUBKA,
XMUMHUOTEpAnus, KPHOTEpamlusi, COMAKIOHAJIbHBIA 3MOpHOTEHE3, JJIEKTPOTEepamnus, a TaKkKe HX
KoMmOuHarwu [5 - 8].

Haunbosnee mupoko UCIOIb3yeTcsi COYETaHUE METOI0B TEPMOTEPANTUH U KYJIBTYPhl MEPUCTEM.
Bo3zeiicTBue BBICOKMX TeMIEpaTyp CIIOCOOHO NOJABJIATH PEIIMKALMIO BUPYCOB WM BbI3bIBATh
nerpaganuio BupycHon PHK, a Taxke akTMBUpOBAaTh MEXAHW3Mbl AHTUBUPYCHOM WMMYHHOMU
3amuThl, Takue kak PHK-uaTepdepenmms [9]. ns mnoswimeHus 3GpGEeKTUBHOCTH IIMMHHAIIMH
BUPYCOB TEPMOTEpAIMI0 YacCTO COYETAOT C XMMHOTEpanueidl — METOJ0M, OCHOBAHHBIM Ha
UCIIOJIb30BAHUM TIPOTHBOBUPYCHBIX mpernapatoB in vitro [10]. KomOwHHMpOBaHHBIA MMOIXO[
MO3BOJISICT 3HAYUTEIBHO MOBBICUTH A(PQPEKTHBHOCTh SJIMMUHAIMHM BHUPYCOB Ja)Xe€ B JIATEHTHO
MHOUIMPOBAHHBIX PACTEHUSAX, OJHAKO TpeOyeT TOUHOro Moadopa KOHLUEHTpalMi MpernaparoB, HE
obmanaromux GuToTOKCHYeCKNM AeiicTBueM. [lonoOHas MeTouka yxKe yCIenIHO MPUMEHSIIach IS
O3IIOPOBJICHUS PA3IUYHBIX KYJIbTYp, BKIOUas OCTOHHUIO, rpyily, s0g0HI0 U po3y [11 - 13]. Kak
[IpaBWJIO, COpPTa BHHOIpajJa MO-pPa3sHOMY pEarupyrT Ha NPUMEHEHUE XMMHOTEpAIlUU, MO3TOMY
Ba)KHO IOJ00PATh HE TOJIBKO MTPENapaThl, HO U UX KOHLIEHTPALUIO, HE (UTOTOKCUYHYIO /ISl paCTeHUN
u 3¢ dexTuBHYIO B 60pbOE MPOTUB BUPYCHOTO NaroreHa. [IoMcK XMMHOTEparneBTHYECKUX BEIECTB
M30MpaTEeNbHOTO JIEHCTBHS Ha BUPYCHYIO MH(EKIUIO, U HE OKa3bIBAIOLIUX YTHETAIOLIEro AeHCTBUS
Ha pacTeHMs SIBJISETCS aKTyalbHOW 3adauedl Uil O3J0pPOBJIEHHS pPAacTEHUN 03 CHMKEHUS MX
pereHepalioHHON CIIOCOOHOCTH U (PU3UOJIOTMUECKON aKTUBHOCTH.

B Hacrosiiiee Bpems UAET MOUCK CIOCOO0B OCBOO0XKIEHUSI PACTEHUI OT BUPYCOB C IIOMOIIbIO
POTHBOBHUPYCHBIX TpenapatoB. B padorax Hu Guo-jun u ap., [14], Knumenko B.IIL. u ap., [15],
VYuagpimes M.T. u ap. [16] mi1st o3n0poBiieHus in Vitro pacteHuii BAHOTpaia OT BUPYCHOM MH(EKIUit
UCNoJb30BaIH «PUOaBUPHHY, CATMIMIIOBYIO KUCIOTY, «Bupazon», xuro3an, uurepdepon. OcoOblit
UHTEpEC NPEJCTaBISIET M3YYEHHE HOBBIX AHTHBHUPYCHBIX IpenapaTroB, Takux kak «Karomem» u
«ApOunomn», B pacTreHHeBOCTBE. EcTh 1aHHBIE 00 MCIOIB30BaHUN MPOTUBOBUPYCHOTO Ipenapara
«Karormen» s 0310poBiIeHUs KapToders, MaTlHbl OT BUPYCHbIX MHOekuui [16, 17]. TIpenapar
«Karouem» — UHAYKTOp MHTEPPEPOHOB C BBIPAKEHHONM aAHTUBUPYCHOW aKTHBHOCTBIO,
HCIOJIb3YEMBIN HE TOJIBKO B MEIULIMHE, HO U B OMOTEXHOJIOTUH PACTEHUM JJIs TOAABIICHUS BUPYCHOM
perukanuu. HecMOoTps Ha OrpaHMYEHHOE YHUCIIO HCCIIEJOBaHWM, MEXaHU3M €ro JACHCTBHUS
MIO3BOJISIET paccMaTpUBaTh MpenapaT Kak MepCreKTUBHOE CPEICTBO AJIs 03/10pOBJIEHHS] BUHOTPAJa,
IIPU YCIOBUU OTCYTCTBHSI (PUTOTOKCHUECKOTO Y peKTa.

Hayunas HoBM3Ha paOOTHI 3aKIII0OUAETCS B OIICHKE aHTUBUPYCHOM 32(()EKTUBHOCTH TIpenapara
«Karouem» B OTHOIICHHHM BHPYCOB BHHOTpajJia B YCIOBUAX IN VItro, aHanmm3e BO3MOXKHOI
(DUTOTOKCHYHOCTH IMIpernapaTa Ha BUHOTPAJHYIO KYJIbTYpPYy, PacUIMPEHUH CHEKTpa IpPUMEHEHUs
(bapMakoJIOTHYECKUX CPEACTB KaK 3JIEMEHTOB OMOTEXHOJOIMYECKOIO IMOJIXOJa K 03/10pOBJICHUIO
pacTeHuN.

[lenbo HACTOAIIETO HCCIENOBAHUS SIBISIETCS ompeneneHue 3(PPEeKTUBHBIX KOHIEHTpALUi
npenapata «Karomen», NposiBIAIOIINAX XUMHOTEPAIEBTUYECKYIO AKTUBHOCTD, @ TAK)XKE OLIEHKA €ro
KOMOMHHUPOBAHHOTO MPUMEHEHUs C TepMoTepamnue IN VItro s 3IuMHUHAIMK BUpYca KYCTHCTOM
kapiukoBocTd ManuHbl (RBDV) y Bunorpana.

Mamepuanvt u Memoowl uccyiedoeanuil

Obvekmul uccnedosanusa. JlabopaTopHble MCCIEOBAHUS TPOBOAMINCH B JabopaTopuu
OvouHKeHepuu pacTeHui IHcTUTyTa MoJIeKynspHOM 6roaoruu u Ouoxumuu uM. M. A. AUTX0KHHA
B 20242025 rr. B KauecTBe NCXOAHOIO MaTepUaia UCIOJIb30BAIMCH MHOTOJIETHHUE JIO3bI 16 cOpTOB
BUHOTPaJa, KyJIbTHUBUPYeMbIX B AnmaTuHcko u Typkectanckoil obOnactsax. Pactenus Obuiu
CTPYIIIHPOBAHBI IO perruoHam npoucxoxaeHus: Permon 1 (¢punuan «Capslaramn» Kazaxckoro HUN
caJIoBOJICTBA M BUHOTpaaapcTBa): [lobena, Puzamar, ['yzan Kapa, Acus, baiikonyp, Aragaii; Pernon
2 (ITomonoruueckuii can, Tanrapckuii punman): Mezaeo, Aiicyny, Anma-ATta, Kapa Koz, Kei3puiran;
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Pernon 3 (wactHblii jgauHbli MaccuB, . Anmartbl): Anuca, Apkanusi, Bukropusi, barposbii,
AJleneHbKYH.

uaznocmuka eupycoe. Jlns onpeneneHus 3apaX€HHOCTU COPTOB BUHOIPaJa BUPYCHBIMU
3a00JIeBaHUSAMHU IPOBEJICH NMMYHO(EPMEHTHBIN aHaIu3 BceX 00pa3oB ¢ UCIOIb30BAHUEM aHTUTEI
k Bupycam GVA, GLRaV-3, GFLV, CLRV, RpRSV, RBDV u ArMV mpousBoactBa BioReba
(IBeiimapus).

Ilonyuenue u Kynvmueupoganue 3IKcnaanmog. YepeHKH NpopalluBald B BOJE IIpH
KoMHaTHOM Temreparype (20-22°C, BuaxkHoctb 60—65 %). OOpa3oBaBuirecs: 3en€Hble MoOeru
OTCEKaJIM, OYMILAJIN JIUCThs, HApE3aJy Ha OJHO- WIM JBYXIJIA3KOBbIE SKCILUIAHTHI U BBICA)KUBAIIU B
npobupku. CTepuian3auio OCYIIECTBISUIA ¢ UCHoIb30BaHueM 96 % stanona (15 cexynn) u 0,1 %
pactBopa Oemus3Hbel (10 MuHyYT), ¢ mDociaeAyrolEed TPEXKpPaTHOM IPOMBIBKOM CTEPUIIBHOM
TUCTUUIMPOBaHHOU Bonoil. KynbTuBHpOoBaHUE NMPOBOIMIM HAa MOAUGUIMPOBAHHON MUTATENBHOM
cpene Mypacure u Ckyra (MC 1/2). YcnoBus kynpTuBupoBanus: 24-26 °C, 60—70 % B1aXHOCTH,
16-gacoBoii poTonepro, ocBemeéHHocTs 2000 JIroKC.

XumMuorepanus.

B mpouecce xuMuoTepanuu B COCTaB MHUTATEIbHOW Cpelbl BBOJATCS PpPa3IUUHBIC
MPOTUBOBUPYCHBIE TIpenapatel. Tak, no AanHbM M.T. YnazaelmeBa, UCOAb30BaHUE CATTULIMIOBOM,
raJyIoBOM M CUPEHEBOM KUCIIOT O3BOJISET JOCTUYB 030pOBIEHUS pacTenuii B npenenax 80—100 %.
Kpome TOro, aBropom Oblia YCHEUIHO pealu30BaHa TEXHOJOTUS O3J0pPOBJICHHUS MAaJUHBI OT
BUPYCHBIX MH(EKIUI METOJOM XMMHOTEpanuu iN Vitro, mpu 1o0aBIeHUH B MUTATEIBHYIO CPEIY
MIPOTHBOBUPYCHBIX cpecTB — «PubaBupunay, «Karouemna» u «Apounona» B konueHnTpausx 20, 40
u 80 mr/i [18].

B ompiTax mo XMMHOTEparuu BEpXHHE YaCTH MOOETOB MUKPOPACTEHUH [UIMHOW OIHO - JBa
MEXI0Y3JIUsg TOMEeUIald Ha MHUTATEIbHYI0 CPEAy C AaHTUBHPYCHBIMU areHTaMH M BBIIEPKUBAIU
Marepuall B TeUeHHE 3 HEAeIb Ha KyJIbTYpaJbHOW KOMHATE Ipu Temrieparype 24-26°/18-20°C,
dotonepuona — 16/8 gacos. [Tocne 3TOro y pa3BUBLINXCS MUKPOPACTEHUI BHOBbL OT/IEJISUIM BEPXHHE
YacTH MOOETOB aHAJIOTHYHOW JJTMHBI M MIEPEHOCHIIM UX Ha CBEXKYIO MHUTATEIBFHYIO CPEAy C TEM Ke
COCTaBOM, MOBTOPAS MPOLEAYPYy XUMUOTepanuu. Becero ObLI0 MPOBEACHO TPU MOCIEIOBATEIbHBIX
L[MKJIa 0OpabOTKHN pacTeHUM XUMHUUYECKUMH MIperapaTamH.

B kadecTBe 0370pOBUTEIBHOIO areHTa B YCIOBHUX IN VItr0 HCHOIB30BANICS IPOTHBOBHPYCHBIN
npenapat «Karonen» (Huapmenuk ®apma, Poccust), npuMenénHblii B KoHIeHTpauusx 10 u 30 mr/n
(K10 u K30), ¢ uenpo OLIEHKH €ro TepareBTUYECKOro IMOTEHIMAla B SIUMHUHAIIMN BHPYCHOMN
nnpexkuuu. Ilpemapar «Karouen» crepunuzoBanu ¢unbtpoM (0,22 MxM) U J00aBiIsuId B
nuTarenbHyto cpeny MC (1/2) nocie aBTOKJIaBUPOBaHUSL.

TepmoTtepanusi.

B meromax Tepmorepanuu HWHQUIMPOBAHHBIC IN VItr0 KyJbTyphl CHavana IOJBEpPraroTCs
TepMHUYECKON 00paboTKe, MpU ATOM YeM BbIIIE TeMIlepaTypa U 4yeM OoJbllle MPOJOIKUTEIbHOCTD
BO3JIEMCTBUS, TEM BBIILIE YACTOTA NCKOPEHEHUS BUPYCOB. HacTo K LIENEBBIM PACTEHUSIM IIPUMEHSAETCS
tepmorepanus npu 35—42 °C B reueHue 4-6 Hezenb, YTO 3aBUCUT OT TUIIA BUPYyCa U BUJA PACTCHMUS,
a Takke KOMOMHAIUU BUPYC-XO3dMH. BbpIOOp pexuma TepMoTepanuu JOJDKEH I03BOJIUTh
00pabOTaHHOMY PACTEHUIO BBDKHUTH M, B TO € BpeMs, HHAKTUBUPOBATb BUPYC, YTO NMPHUBEAET K
MOJIyYEHUIO pacTeHUM, CBOOOIHBIX OT BUpyca [19].

B namem skcnepumente mocie 10 CyTok HpeaBapUTENILHOTO KYyJIbTHMBHPOBAHUS IMOOEru
nepeHocwn B kiaumaTtuueckyto kamepy (Binder KBWF 240, T'epmanus), rae temmeparypy
nocteneHHo noBbimanu g0 37 °C ¢ marom 3—4 °C B JIeHb. DKCIUIAHThI BBIACPKUBAIA B ITUX
ycnoBusix 50 CyTOK mpu coxpaHeHHH cTaHmapTHOro ¢otorneproaa (16/8 4acoB) u OCBEMIEHHOCTH
(2000 mr0KC), yKa3aHHBIX B TEXHUUYECKOH crienn(puKauu npuoopa.

KomOunHupoBaHHoOe JIeYeHHE.

OKCIUTaHTBl KYJBTUBUPOBAIM Ha Cpele, conaepkameil mnpemapar «Karomem» u  3atem
MO/IBEPrajiuCh TEPMUYECKOW 00pabOTKe, aHAJIOTMYHO omucaHHOMY Bblilie (Bapuantel K10+T u
K30+T).
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Ouyenka ¢ppexkmugnocmu. B KaxaoM 5>KCIIEpUMEHTE HCIMONb30Baaun 1o 30 moberos,
KYJIbTUBUPYEMBIX IO 5 HITYK B CTEPHIIBHBIX KOHTeHHepax 00béMoM 240 mi1, copepkaniux mo 50 miu
MUATATEIbHON cpenbl. DPPEeKTUBHOCTh KaXKJA0ro BapuaHTa oOpaboTku s ycrpaHeHus RBDV
OIICHUBAJIACh CJCAYIONIUM 00pa3oM: KOJIWYECTBO OE3BHPYCHBIX PACTCHMIA/00IIEe KOIUYECTBO
mocakeHHbIX 1o0eroB. KonTpombHBIE IN Vitro pactenus (obpaserr 3Toro copra 6e¢3 00pabOTKU
BBICOKMM TEMIIepaTypaM U aHTUBHPYCHBIMU IIpenapaTamMu) TecTupoBain Mmerogom MDA Ha Hanmmune
BHUPYCOB Hapsy C ONBITHBIMU 00pa3liaMu Mociie 3aBepiIeHust 00padoTKHu.

OnbITBl  MPOBOAWIM, KaK MHHHMYM, B TpeXKpaTHOM moBTOpHOCTH. KommuecTBo
MHKPOPACTEHUM JJIsi BTOPUYHOTO TeCTUpOBaHUs cocTaBisuio oT 10 go 12 mr. CraTucTudeckui
aHanu3 mpoBoxwics B Microsoft Excel. AHanu3 HaHHBIX MPOBOAWICA C HCHOJIb30BAHUEM
onHodakTopHoro naucrepcuoHHoro aHanuza (ANOVA) u t-xputepus CtbrogeHTa. Pe3ynbTaTh
MIPEJICTaBJICHBI B BUJC CPEIHUX 3HAYCHUN + cTaHaapTHOU omuoku mpu p<0,05.

Pes3ynomamut u o6cyscoenue

BusyanpHas IuarHocTMka BUPYCHBIX HMH(EKIMH y BHHOTpaga HE BCErJa I03BOJISET
JIOCTOBEPHO OMNPEIEIUTh 3apakKEHHOCTh H3-3a BO3MOXKHOT'O JIATEHTHOTO MPOTEKaHUs OOJIe3HH.
[TosTOMy IpUMEHEHHE METO/I0B JIAOOPATOPHON TUArHOCTUKHU U 03[JOPOBIICHUS PACTEHUH B YCIIOBHX
in Vitro octarcs akTyaabHBIM HaMpaBlICHUEM B 00pbOE C BUPYCaMH Y 3TOU KYJIbTYpPHI.

Bce wuccnenyemble copra BuUHOrpajza ObUIM IIPOBEPEHBl Ha 3apa)KEHHOCTh CIEAYIOLIUMU
Bupycamu: GVA — Bupyc A Bunorpana, GLRaV-3 — Bupyc ckpyunBanus nuctbeB BuHorpana 3, GFLV
— BUPYC KOPOTKOY3Jusl BUHOrpaaa, CLRV — BUpyC JaTEHTHOM KOJIbLIEBON MATHUCTOCTH 3€MIIIHUKH,
RpRSV — Bupyc konbueBoit msarauctoct ManuHbl, RBDV Bupyca KycTHCTON KapIUKOBOCTH MaJIMHBI
nu ArMV — Bupyc wmosauku apabuca. CornacHo pesyiapratam W®DA-guarHoctuku, uz 16
HCCIIEIOBAaHHBIX COPTOB TOJILKO Yy copTa ApKajus ObLI BBISBJICH BHPYC KYCTUCTOW KapiIMKOBOCTU
masinasl (RBDV). Bee octanbHbie 00pa3iibl 0OKa3aiuch CBOOOIHBIME OT BUPYCOB M HE MPHUBIICKATIHCH
K JAIbHEUIITUM paboTaM MO 037J0POBIIEHUIO OT BUPYCHOIN HH(EKIUU.

Hecmotpst Ha 1O, utO BHpyc Raspberry bushy dwarf virus (RBDV) sBnsieTcss THIUYHBIM
[aTOreHOM IpejcTaBuTeNei cemeiicTBa Rosaceae, B vactHocTd ManuHbl (Rubus idaeus), otnenbHbie
UCCJICIOBaHMS YKA3bIBAIOT HA BO3MOXKHOCTh €0 MPHUCYTCTBHS U B TKaHsx BuHorpana (Vitis vinifera)
[20]. Onmnako BHHOTpa HE CUMTACTCS €CTECTBEHHBIM X03sHOM RBDV, 1 ciiydau ero oOHapy)eHus
B ATOW KYJIbTYp€ HOCSIT €JUHUYHBIN U HeTUNHUYHBIA Xapaktep. OOHapyxenue RBDV y Bunorpana
MOXET OBITh CBSI3aHO C TMEPEKPECTHBIM 3apak€HUEM B CMELIAHHBIX HACAXACHUSAX WIH
MOTEHIMAJIFHBIM PACIIMPEHUEM CIIEKTpPa X03sI€B BHPYCa, YTO TPEOyeT NaTbHEUIINX MUCCIIETOBAHHA.
B nanHoM uccnenoBaHuu oOpaseln] BUHOTpajga copta Apkaaus ObUT B3ST ¢ yyacTKa, IJi€ BUHOTpa
BBIPAIIMBAJICS COBMECTHO C MAJIMHOM.

RBDV cuurtaercs TepMosiaOMiIbHBIM BUpycoM U B pabote Kymuapenko C.B. coobuianock o
HU3KOH dPPEKTHBHOCTH €T0 SJIMMHUHAINH TPU UCTIOIH30BAHUH TOJIBKO TEPMOTEPAIHH U KYIbTYPbI
MEpHCTEM y ManiHsI [21].

B HacTosmee BpeMs BeayTCs AKTUBHBIE HCCIENOBAaHUS MO pa3paboTke 3((HEKTHUBHBIX
MOJIXO/I0B K AJIMMHUHAIIMK BUPYCOB U3 pacTUTenbHOro mMarepuana. C 3Toil 1enabio HaMu MpOBEAEH
KOMIUIEKC O3/I0pPOBHUTEIBHBIX MPOLEAYp, BKIIOYAIOIIUX TEPMOTEPANNi0, XHUMHOTEpAaui0 U HUX
codetanue. Mcrnonb30BaHUe B COCTABE MUTATEIBHOM cpelibl penaparta «Karouem» HanpaBieHO Ha
MOBBIIIEHUE BBIXOJIA YKM3HECIIOCOOHBIX M O3/I0POBJIEHHBIX PACTEHMH - PEreHepaHTOB 3a CYET
aKTHBAIMM 3AIIUTHBIX MEXaHW3MOB M YrHETEHHUS BHUPYCHOMW AaKTHBHOCTH B WH(HIIMPOBAHHBIX
TKaHsAX. [Ipemapar AeMOHCTpPHUpPYET XHUMHOTEpPANeBTUYECKYI0 aKTHBHOCTb, HO YacTO BBI3BIBAET
(UTOTOKCHYECKUE PEAKIIMU y PACTeHUH: MOXKEITEHHE W HEKPO3 JIMCThEB, YTOHUEHHUE CTeOJeH,
3aMeieHre pocTa. B Hammx nccnenoBanusax noderu copra Apkaus COXpaHsUIM KU3HECTTOCOOHOCTh
npu o0eMX KOHIEHTpAIMsSX, YTO TII03BOJIIET paccMaTpuBaTh Tmpemapar «Karomem» Kkak
NEPCIEKTUBHBIN areHT MpU YCIOBUU ONTHMM3ALINHU JI03UPOBOK.

Pesynbrarel skcmepumenTta (puc. 1) moka3amu, YTO TPOIEHT BBIXOJA KHU3HECIIOCOOHBIX
HKCIUIAaHTOB PACTEHUI BUHOTPA/Ia Ha CTAHIAPTHOM MUTATENBbHOM cpejie ObLT JOCTOBEPHO BHILIE, YEM
B BapHaHTaX, COJEpPXKAIIUX B COCTaBE NHUTATEIBHON CpEeIbl aHTUBUPYCHBIC Ipemaparbl. DTO
Ha0I10/1a710Ch TpU UCTIOIb30BaHUM npenapaTa «Karouen» kak 10 mr/a, tak u 30 mr/n. Hanpuwmep,
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npu 100aBIeHUN B UTaTEIbHBIE cpebl o 10 Mr/n npenapara «Karomem» BBIX0A KU3HECTTOCOOHBIX
AKCIUIAHTOB BUHOTPAJla BapbUPOBAI B auamnazone 55,9-73,1, 4yro MeHbIe, 4eM ObUIO MOJy4eHO Ha
CTaHJapTHOU muTaTesbHou cpeae (79,6-92,1)

Bce oOpaboTtannsie moderu copra ApKaaus BEDKWIM IIPU MpUMEHEeHUH npenapara «Karorem»
B KoHIeHTpauusax 10 mr/n (K10) u 30 mr/n (K30) B Teuenue 50 aueit. Onnako Habmroaanachk rudensb
noberos mpu ucnoiab3zoBaHuu tepmotepanuu (T) - 53,0 %, a Takke e€ codyeTaHus C IpernapaToM
«Karonemnom» (K10+T u K30+T) - 32,0 % 1 41,0 % coorBeTcTBeHHO. CKOPOCTH pOCTa BUHOTPAIHBIX
7m03 copra Apkaaus ObUIM IOYTH OJMHAKOBBIMM Ha cpene ¢ mpemnapatoM «Karomemn» B
koHneHTpanusx 10 mr/a u 30 mr/n u xortpons (K) B teuenue mepsbix 10-20 nmueid. IIpemapar
«Karormem» oka3biBai GUTOTOKCHYECKOE Bo3AeiicTBUE Ha pacTeHus: B BapraHTax K10 u K30 nuctes
CTaHOBHJIUCH CJIETKA JKENTHIMU WM UMENIN HEKPOTHUECKUE TOPAKEHUS, CTEOIH ObLIIM TOHBIIE, YEM
y pacteHuil koHTposbHOU Tpymmbl (K), a oOmuii pocT okaszaics 3aMeTHO MemyieHHee. Bo Bcex
BapHaHTaX OINbBITOB BBDKMBAEMOCTh pacTeHui mpesbimana 55,0%. YcraHOBIEHO, YTO yBEIUYCHHE
MPOJOJKUTENILHOCTH O00pabOTKM MPHUBOIUT K CHIDKEHUIO BBDKMBAEMOCTH PEreHepHUPOBAHHBIX
BEpXyIIeK 1MooeroB. BenkruBaeMocTh 00BbEKTOB mociie 00padoTku kommosunueid K10+T cocraBuia
100,0% na 10-e cytku, 90,0% na 30-e u cuusmiacs 110 58,0% k 50-m cytkam HabmoaeHus. B ciydae
npumenenust K30+ T BeikuBaeMocTs coxpansiiack Ha ypoHe 100,0% na 10-e cyTku, onHako k 40-m
u 50-m cyrkam ymenbiranach 10 70,0 u 59,0% cootBercTBeHHO (pHCYHOK 1).

120%

100% —
80% ] i ]
60% ]
40%
20%
0%

Kontpons  Karouen 10 Karouen 30 Temneparypa Karomen 10 Karonen 30
MI/n Mr/i (+37 C) Mr/n + Mr/n +
Temneparypa Temnepatypa
(+37°C) (+37C)

BeokuBaemocts (%)

B10 teup M™30 meup 40 geur W50 meun

Pucynoxk 1. 3aBUCHMOCTB BBDKMBAEMOCTH PACTEHUN OT MPOIOJIKHUTEIBHOCTH 00pabOTKU
npenaparoM «Karomem»

Ha panHuXx cragumsx pasinuuus MeXAy pacTeHHsMH B 00OMX BapuaHTax Obuld
HE3HAYUTEIILHBIMHI, OJTHAKO 110 3aBepiieHuu S0-THEBHOTO Kypca B Bapuante ¢ TepMmoteparnueii (T), a
Takxe npu e€ komOuHanuu ¢ npenapatoM «Karomen» (K10+T, K30+T), pacreHust AeMOHCTpUPOBAIH
0o0J1ee aKTUBHBII POCT MOOETOB 110 CPAaBHEHUIO C KOHTPOJIBHBIMU 00pa3liaMu U BapHaHTaMHU C TOJIBKO
XUMHAYECKUMU 00paboTkamu. XJI0Opo3, CKpPyYMBAaHHUE U IOTEMHEHHE JIMCThEB HaOII0AAIHNCh
MIPEUMYIIIECTBEHHO NP BHICOKUX TeMIlepaTypax B KoMOMHaIuu ¢ npenaparom «Karouemn» (pucyHok

2).
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A B
Pucynok 2. CuMnromsl XJ10po3a, CKpy4MBaHMsI U IOTEMHEHUS JTUCThEB BUHOIpaja Ha 50-i

JIEHb SKCIIEpUMEHTA MPHU BO3ACHCTBUM BBHICOKHX TemIepaTyp u npenapara «Karomem».
A — koHTpOJIB; b — npenmapar «Karoren» B - Temmeparypa (+37 °C)

Hecmotps Ha cTpeccoBbie peakiuu, OOIIHiA POCT pacTeHU ObUT 60JIee aKTUBHBIM B BapHaHTaX
¢ Tepmotepanueii. OO6pabOTKH ¢ TepMOTepanuell YCKOPWIM POCT pacTeHWi BUHOTrpana. BreicoTa
pactenuii Obuta 3HauUKUTENBbHO OonbIie B BapuaHTax T, K10+T u K30+T, uem B K10, K30 u K. IIpsimoe
BIUsIHUE TIpemapaTa «Karomem» W TepMOTepanmud Ha POCT pPACTEHUH B TMATH 00paboOTKax
npejcraBieHo B Tabmuie 1.

Ta6uuua 1 - BausiHue XMMHOTEPAITHH, TEPMOTEPAIMH U KOMOMHUPOBAHHOTO O3/J0POBIICHUSI
Ha POCT MUKpPOIOOEroB BUHOrpaa in Vitro

BapuanTtsl
IponomkurensHocTh (HK)/Beicota moberos (cM.)
10 mueit 20 nHew 30 nHel 40 mHen 50 nueit
K 1,61+0,19 b 2,1+0,46b 3,26+0,81 c 4,43+0,65 b 6,22+0,20 a
K10 1,55+0,21 b 1,9+0,31b 2,43+0,41 d 2,86+0,57 ¢ 3,65+0,64 ¢
K30 1,34+0,15 b 1,6 +0,50 b 2,3+0,62d 2,74+0,86 c 2,98+0,74 ¢
T 2,33+£0,11 a 3,4+0,30a 5,01+0,72 a 6,24+0,46 a 6,84+0,19 a
KIO+T 2,54 £0,52 a 3,6 0,27 a 4,61+0,61 a 5,58+0,17 a 6,12+0,28 ab
K30+T 1,91+0,26 b 2,64+0,39 b 3,25+0,56 ¢ 3,75+0,64 b 5,21+0,43 b
*K — kouTpouss; K10 — «Karouem» 10 mr/iz; K30 — «Karonen» 30 mr/im; T — remneparypa (+37 °C); K10 + T —
«Karomuen» 10 mr/i + temneparypa (+37 °C); K30 + T — «Karomen» 30 mr/n + temneparypa (+37 °C);
Mpumeuanue: CpeaHue 3HAUSHUS B NIpe/ieNiaX OJHOTO CTOJIOLA, 0003HAYEHHBIE OJIMHAKOBHIMHU OyKBaMH, He
OTJIMYAIOTCS MEXIy COOOM CTAaTHCTHYECKH JOCTOBEPHO MpH ypoBHe 3Haummoctd p<0,05 mis Kaxmoi
npoaospkuteapbHocT Habmoaenust (10, 20, 30, 40 u 50 nHei).

Uepes 40 cyTok pereHepupoBaHHBIE pacTeHUs] OBUIM TPOTECTUPOBaHBI MeTojoM HODA.
[Tpouent oznoposnenus RBDV B ycnosusix T, K10+T u K30+T mpessimana 80,0%. Dnumunanus
RBDV cocrasuna (ot 100% otHEMaeTcst % ocTaBIUXCsi OOJILHBIX PACTEHUH ):

[Ipenapar «Karouemn» 10 mr/n — 57,1 %,
[Ipenapat «Karouen» 30 mr/n — 61,1 %,
Tepmorepanus — 72,6 %,

K10+T — 77,2 %,

K30+T — 79,8 %.

OtMmeueHo, 4YTO OoOJiee IUTETBHBIN TMEepruoa O0OpabOTKH TOJIOKHUTEIIBHO CKa3bIBa€TCS Ha
MpoLleHTe BHUPYCHOHM snmumunHanuu. Hampumep, B Bapmante K10+T ypoBenp ynanenus RBDV
Bo3pacraet ot 55,6 % (20 nueit) no 77,2 % (40 nueit). AHanoruyHas TEHACHIINS HAOII01aach U IPH
K30+T, ot 58,5 % (20 mueit) no 79,8 % (50 nueit). Pe3ynbraTel, HOTyuYeHHBIE B XOJ€ HACTOSIIErO
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UCCIICIOBAHMsI, CBUJCTEIBCTBYIOT O TOM, YTO IpPHMEHEHHE TEpPMOTEpalmuu B COYETAHHH C
MIPOTUBOBUPYCHBIM TipenaparoM «Karomen» crmocoOCTByeT 3HAUUTEIHLHOMY IOBBILICHUIO
3¢ EKTUBHOCTH IMMUHAIIMK BUpPYCA.

[TonyuyeHHble pe3yabTaThl comoctaBuMbl ¢ mAanHbiMu Hu G.J. [14], Batukaev A.A. [22]
MCIOJIB30BABIINX PA3IMYHBbIE CXEMBl XUMHO- U TepMoTepanuu s 0opsOsl ¢ RBDV u npyrumu
BHpYyCaMH y IUIOJIOBBIX KynbTyp. B pabore Miljani¢ V. u Rusjan D. BnepBbie ObUIO MOKa3aHO
ycrpanenne RBDV w3 BuHOrpamnoit nmos3sl Ha copre «Laski rizling» myreM KOMOMHHpPOBaHUS
TepMoTepanuu iN ViVO ¥ BBIYICHEHHEM anuKajabHON MepucTteMsl in Vitro [20]. Takum obpasom, B
XOJIe HAIlUX MCCICIOBAHUN YCTaHOBJIEHO, YTO KOMOMHHMpPOBAHHOE NPUMEHEHHE IIpernapara
«Karonen» u tepmorepanuu siBisiercs 3PQPEKTUBHBIM METOAOM O3/I0POBJICHUS] BUHOTpaja (copTa
Apkanus) oT BupycHoi uH(pexuu RBDV, 4To cCOOTBETCTBYET MOJITydeHHBIM HAMHU PE3YJIbTaTaM.

Buieoown

[lpumeHeHre OHMOTEXHOJIOTHYECKHX METOJOB IN  VItro, B 4YacTHOCTH KOMOHMHAIMU
TepMOTEpaNuy U XMMHOTEPANUU C UCIOJIb30BaHuEeM rnpenapara «Karoueny», IpoaeMOHCTpUPOBAIIO
BBICOKYIO 3((EKTHBHOCTh B O3JIOPOBJICHHHM BHHOTpajga copTra ApKaaus OT BHpYyca KyCTHUCTOU
kapnukoBoctd Manubel (RBDV). Hawmbonee »¢GQeKTHBHBIME peXHUMaMu ObLIH  00paboTKa
npenaparom «Karomen» B koHueHTpanuu 10 Mr/in B codyeTaHuu ¢ TepMoTeparnueii, ooecreynBIas
77,2 % O0310pOBIECHHBIX pacTeHUil u oOpaboTka c¢ mo3upoBkodt 30 mr/m, gocrurmas 79,8 %
3G GEKTUBHOCTH IMMUHAIIMNA BUPYCA.

YcraHoBneHa TMpsiMasi 3aBUCUMOCTh MEXKAY JJIMTEIBHOCTHIO BO3JCHCTBUS M YPOBHEM
O3/IOpOBJICHUS: 00Jiee TPOMOIKUTEIBHOE TEPMHUECKOE BO3JEHCTBHE TIOBBIMIACT IPOIEHT
AMMMHHALIMK BUPYCA, OJHAKO MPU 3TOM CHIIKACTCS BBIKMBAEMOCTb PEr€HEPAHTOB, YTO Tpedyer
noa00opa ONTHMAIBHOTO Oananca Mexny 3(p(EeKTHBHOCTBIO M COXpAaHEHHWEM JKH3HECITOCOOHOCTH
1mo0OeroB..

Copt Apkaaus NOATBEPAMI YyBCTBUTEIBHOCTh K YCIOBHSIM KOMOWHUPOBAHHOHN TEpamuu C
UCIoNib30BaHWEM Tpemnapara «Karomem» W TOBBIIIEHHOW TeMmmepaTypbl, U TMpU ITOM
JEMOHCTPHPOBAJl BBICOKHMH YPOBEHb pEreHepanud ¢  MPIKUBAEMOCTH, YTO II03BOJISET
paccMaTpuBaTh JAHHBIN MMOJXO/ KaK MEPCIEKTHBHBIA METOJ 030pPOBJICHHS B iN VIitro. YuuTsiBasi,
YTO MHOTHE METO/IbI BUPYCHOM SIIMMUHAINH SBISIFOTCS T€HOTHUIT-CTIIENN(DUIHBIMH, TIOATBEPKIEHHAS
3¢ EeKTUBHOCTh IPOTOKOJIA HA COpTe ApKaJusi OTKPHIBAET BO3MOXKHOCTh €0 aJanTally K Jpyrum
BBICOKOIIEHHBIM COPTaM BUHOTPaja ¢ Y46TOM WHAMBHYyaThbHON YyBCTBUTEIBHOCTH.

Taxum 06pazom, peI0KEeHHBIH METO/T HOTYUYEHHUs 03/J0POBICHHOT0 MOCaI0YHOr0 MaTepuana
JEMOHCTPHUPYET BBICOKYIO 3((EKTUBHOCTh HE TOJIBKO B JIAOOPATOPHBIX YCIOBUAX, HO U 00Jaaaer
3HAYUTENbHBIM TPAKTHUECKUM TOTEHIMAJIOM Ui TMOBBIIIEHUS (UTOCAHUTAPHOTO KadyecTBa
MOCaZ0YHOTO MaTepraa B CHCTEME MPOMBIIIUIEHHOTO BUHOTPAIapCTBa.

Buaarogapuocts. VccnenoBanue npoBOAMIOCE B paMKaX HayYHO-TEXHHYECKOM MpOrpaMMbl
NPH: BR21881942 «Pa3paboTka OMOTEXHOJIOTHYECKUX TTOJAXO0/I0B I KOHTPOJIS (DUTOMATOTEHOB C
LIEJIbIO MTOBBIIIEHUS POYKTUBHOCTHU CEIILCKOXO035IIICTBEHHBIX KYIBTYP».
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JKY3IM/II TAHKYPAM BYTAJIbI EPTEKENJII BUPYCBIHAH IN VITRO
JKAFJAVBIHJIA CAYBIKTBIPY YIITH «KATOIEJ» IIPEITAPATHI MEH
TEPMOTEPANIUSHBIH TUIMALIITTH 3EPTTEY
Anoamna
by sxymeicta xy3iMHiH 16 copteia (Vitis vinifera L.) BupycTeik mH(pekuusutapaan in vitro
JKaFIalblHIa CAYBIKTHIPY VIIIH KeMIeHJl OWOTEXHOJOTHSIIBIK OMICTePIl KOJJAaHy HOTHXKEIepi
6epinren. «Karouen» mpenaparsl BUpycKa Kapchl areHT perinae 10 sxone 30 Mr/m KoHIeHTpanusaa
Taza TYpIHJE >KOHE TepMOoTepanusMeH Oipre KOJJaHbUIFaH. OCIMAIK MaTepualblHAA BHPYCTHIK
KO3/IBIPFBILITAP/IBIH OAp->KOFbI CAYBIKTHIPYFa JACHiH KOHE CAybIKTBHIPY/AaH KeiH UMMYHO(EPMEHTTIK
tannay (UDT) oniciMeH xKypri3uial. OpKeHHIH 6Cyl MEH JaMybl KoHE OCIMAIKTEP IIH MUKpPOKeOerol
YIIiH KypamblHZa BUTamMuHzaepi, 30 r/m caxaposza koHe 6,3 /1 arap KOCBUIFaH, ©CIMIIK ecy
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perTerimTepi KOK, TeMip xenatsl 0ap kapTbutaid Ty316l MS (1/2) KOPEeKTiK opTachkl KOJJaHbUIIbI;
KaJulyc TY3Uly, ©CIHJl YIITapblHJa FMIEpruapo3 Hemece Hekpo3 Oaiikanmazbl. Tankypail Oyraibl
eprexeitni BupycsiH (RBDV) xoro tuimziniri apanac caybsIKTeipy — xumuoTepanus («Karomem»
mpemnaparsl) skoHe In Vitro tepmorepanus (50 kyH Ooitel 36-38 © C) Kesinge aiTapibIKTai
KOFapbUTalThIHBl aHbIKTAIABL. K10+T xone K30+T nyckanapeiana RBDV sxoifbutysl TuiciHIIe
77,2% xone 79,8% Kypanasbl.

Kinm ce30ep: xy3iM, Vitis vinifera L., in vitro, BupycTapasl KO0, TepMOTEpamus,
XUMUOTEpAIus.

A. Khassein*!?, B.K. Tezekbayeva?, K.P. Aubakirova?,
G.A. Suleimanoval, N.P. Malakhova?
INAO "Kazakh National Agrarian Research University" Almaty, Kazakhstan
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STUDY OF THE EFFECTIVENESS OF THE DRUG "KAGOCEL™"™ AND
THERMOTHERAPY IN VITRO FOR THE TREATMENT OF GRAPES FROM THE
RASPBERRY BUSHY DWARF VIRUS

Abstract

This paper presents the results of using complex biotechnological methods for in vitro treatment
of 16 grape varieties (Vitis vinifera L.) against viral infections. The drug "Kagocel™ was used as an
antiviral agent in concentrations of 10 and 30 mg/l, both in pure form and in combination with
thermotherapy. Diagnostics of plant material for the presence of viral pathogens was carried out using
the enzyme-linked immunosorbent assay (ELISA) before and after treatment. For shoot growth and
development and micropropagation of plants, half-strength MS (1/2) medium containing vitamins,
iron chelate, supplemented with 30 g/l sucrose and 6.3 g/l agar, without plant growth regulators was
used; callus formation, hyperhidrosis or necrosis of shoot tips were not observed. It was found that
the efficiency of eliminating raspberry bushy dwarf virus (RBDV) significantly increases with
combined treatment - chemotherapy (drug «Kagocel») and in vitro thermotherapy (36-38 °C for 50
days). Elimination of RBDV in variants K10 + T and K30 + T was 77.2% and 79.8%, respectively.

Keywords: grape, Vitis vinifera L., in vitro, virus elimination, thermotherapy, chemotherapy.

Bxiax aBTopoB:

XaceilH ANTBIH — TPOBEACHHUE SKCIEPUMEHTOB, HAMMCAaHWE IEPBOHAYAIBHOTO BapHaHTa
CTaThH, PEIAKTUPOBAHNE TEKCTA.

TezexbaeBa borako3 KynbaeBHa — mpoBeieHHE HKCIIEPUMEHTOB, HATMCAaHUE NTEPBOHAYAIBHOTO
BApUAHTa CTAaTbU, PEIAKTUPOBAHUE TEKCTA.

AybakupoBa Kapneiramr IlasunxakoBHa — TpOBEACHHE HKCIEPUMEHTOB, HaIHUCaHUE
MEepBOHAYAILHOTO BapUAHTA CTAThbU, PEAAKTUPOBAHUE TEKCTA.

CyneitmanoBa ['yinpHYyp AJIMAacOBHAa — HAyYHOE PYKOBOJICTBO, Y4acTHE B IOCTAHOBKE 3ajiad,
pEIaKTUPOBAHUE TEKCTA.

ManaxoBa Hatanes IlerpoBHa — Hay4HOe PYKOBOICTBO, (POpMYyIUpOBKa IleNed U 3aaay
WCCTIE0OBAHMS, KOOPIWHAIINS MMPOEKTA, PEIaKTUPOBAHKUE TEKCTA.
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PATHOGENICITY OF THE FUNGUS ALTERNARIA ALTERNATA ON WALNUT
(JUGLANS REGIA) IN THE SOUTHERN FRUIT-GROWING ZONE OF KAZAKHSTAN

Abstract

The walnut (Juglans regia L.) is an economically important crop in southern Kazakhstan, where
brown spot disease, caused by the fungus Alternaria alternata, poses a serious threat to yield. The
objective of this study was to determine whether A. alternata isolates obtained from walnut leaves in
orchards located in different climatic zones (Almaty and Turkestan regions) exhibit pathogenic
properties in all cases. The fungus was identified based on morphological characteristics and
confirmed by PCR analysis. Pathogenicity was assessed through artificial inoculation of walnut
leaves under controlled conditions. The results demonstrated that A. alternata exhibits pathogenicity
under diverse climatic conditions, inducing brown spot symptoms, including chlorosis and necrosis
of leaves. These findings confirm the wide distribution and threat of brown spot and provide a
scientific basis for further research aimed at developing effective plant protection strategies.

Keywords: Juglans regia, Alternaria alternata, fungus, pathogenicity, inoculation, leaf
infection, molecular identification.

Introduction

Alternaria alternata (Fr.) Keissl. is a fungus belonging to the class Dothideomycetes
(Ascomycota), commonly known as a saprotroph or facultative parasite [1]. Traditionally, this species
was considered to primarily colonize weakened or damaged plant tissues, in contrast to the large-
spored A. solani [2]. However, recent studies have demonstrated that A. alternata is capable of
independently causing infections across a wide range of crops, including fruit, vegetable, and
ornamental plants [3-4]. In recent decades, walnut (Juglans regia L.) infections caused by this
phytopathogen have been reported in both Europe and Asia. The first case of brown spot was
documented in Italy in 1998, where circular necrotic lesions with concentric rings were observed on
leaves. The pathogen was isolated, morphologically identified, and its pathogenicity confirmed
through laboratory trials (Belisario et al., 1999) [5]. In China, brown spots caused by A. alternata
were first reported in Xinjiang Province in 2019, with disease incidence reaching 25%. Identification
was based on morphological features and molecular markers (ITS, endoPG, H3), while field
inoculation trials confirmed pathogenicity of the isolates (Liu et al., 2023) [6]. In India, in the Jammu
and Kashmir region, significant walnut leaf infections caused by A. alternata strains were recorded
between 2020 and 2022, with incidence rates up to 85%. Molecular markers (ITS, endoPG, Alta 1)
were employed for identification, and pathogenicity was demonstrated under controlled conditions
(Raina et al., 2025) [7]. In Serbia, morphological and pathogenic traits of A. alternata isolates
obtained from walnut leaves, branches, and fruits were studied; inoculation experiments revealed
typical necrotic lesions developing on both wounded and unwounded tissues (Vasic¢ et al., 2021) [8].

In 2022-2024, symptoms of brown spot were observed on walnut (Juglans regia L.) in the
southern fruit-growing zone of Kazakhstan, manifested as rounded necrotic lesions often covering a
significant portion of the leaf blade. Based on morphological analysis and PCR identification, the
causal agent of the disease was determined to be the fungus A. alternata [9]. Thus, an urgent task is
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to clarify the pathogenic role of A. alternata on walnut under various climatic conditions of
Kazakhstan, which will substantiate the necessity of developing protective measures.

Materials and Methods

Walnut (Juglans regia L.) leaves exhibiting leaf spot symptoms were collected from orchards
in the southern fruit-growing zone of Kazakhstan during 2022—2024. Samples were obtained from
four farms: Peasant Farm «Manshuk» and RSE «Issyk State Dendrological Park» (Almaty region),
as well as LLP «Silk Alley» and LLP «Saryagash Zher Syy» (Turkestan region).

Tissue fragments of walnut (Juglans regia L.) measuring 5x5 mm were excised from the margin
between healthy and necrotic areas of leaves or branches. The samples were washed under running
tap water for 10 minutes, surface-sterilized in 1% sodium hypochlorite (NaOCI) solution for 2
minutes, and rinsed three times with sterile distilled water. The fragments were placed on sterile filter
paper to remove excess moisture and plated onto potato dextrose agar (PDA) supplemented with
gentamicin sulfate (300 ug/L). Cultures were incubated at 24 + 2 °C in darkness for 5-7 days, with
daily monitoring of fungal colony growth. Isolates displaying morphological characteristics of
Alternaria alternata were subcultured to obtain pure cultures according to the methodology described
in [10] for further study.

From the infected leaves, 20 isolates of A. alternata were obtained—five from each farm. For
bioassays, four isolates were selected: AA-KZ25 (Peasant Farm «Manshuk»), AA-KZ30 (RSE «Issyk
State Dendrological Park»), AA-KZ200 (LLP «Silk Alley»), and AA-KZ223 (LLP «Saryagash Zher
Syy»). The choice of these isolates was based on their stable morphological traits, including a high
colony growth rate on PDA (average 5-7 mm/day) and abundant sporulation (>1x10* conidia/cm?),
which ensured reproducibility of results under bioassay conditions.

Genomic DNA was extracted from fungal mycelium using the PROBA-NK kit
(AgroDiagnostics). DNA concentration and purity were measured with a NanoDrop One
spectrophotometer (Thermo Scientific, USA). The ITS region was amplified using universal primers
ITS4/ITS5 (White et al., 1990) under standard PCR conditions. PCR products were purified and
sequenced by the Sanger method using the BigDye Terminator v3.1 kit on an Applied Biosystems
3500 automated sequencer. Chromatogram quality was verified with Sequencing Analysis Software
v6.0. Taxonomic identification was performed using the NCBI GenBank and BOLD databases [11].
BLASTN search against the GenBank nr/nt database revealed 100% identity with 100% coverage of
our ITS sequence to Alternaria alternata references (GenBank: OR574350, KP979752, OP783348,
OP364433; E-value = 0.0).

Pathogenicity was assessed on sterilized J. regia leaves, which were surface-disinfected with
70% ethanol (30 s) and 1% NaOCI (2 min), followed by rinsing with sterile water. The leaves were
placed on moist filter paper in Petri dishes. A conidial suspension (1x10° conidia/mL) was applied as
three drops (5 pL each) per leaf. Detached leaf assays were chosen to ensure strict control of
inoculation conditions (25 °C, 90% relative humidity) and to eliminate the influence of physiological
factors of intact plants, such as systemic immune responses. This approach is considered standard
practice in phytopathology for preliminary pathogenicity evaluation of fungi, including Alternaria
species [6].

The experiment was conducted in three replicates using walnut cultivars: Velnitsa (AA-KZ25),
Liaohe (AA-KZ30, AA-KZ200), and a local variety (AA-KZ223). In total, 36 leaves were inoculated
(nine leaves per isolate). Control leaves were treated with sterile water. Incubation was carried out at
25 °C and 90% relative humidity for 7 days.

Symptom evaluation was performed in ImageJ (v1.53, NIH, USA) [12]: the scale was calibrated
using a 10 mm line; lesion diameters were measured in three directions (mean £0.1 mm); and necrotic
area was quantified using the “Threshold” and “Analyze Particles” functions (£1%).

Pathogenicity was classified as follows: high — lesion diameter >15 mm with >50% affected
area; moderate — 8-15 mm with 20-50% affected area; minimal — <8 mm with up to 20% affected
area. Pathogenicity was further confirmed by re-isolation of the fungus (Koch’s postulates) [13]. Data
were analyzed using one-way ANOVA.
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Results and Discussion

Analysis of the aggregated data (Table 1) revealed that the development of brown spot was
associated with the climatic conditions of the region. However, differences observed between farms
within the same zone also indicate the contribution of additional factors, including cultivar specificity,
agricultural practices, and the physiological status of the plants.

Table 1 - Climatic parameters and development indicators of brown spot on walnut in farms
of the southern zone of Kazakhstan (2022—2024)

Location Year ToC Air Humidity (%) Precipitation DS DI
(mm)
2022 19.96 46.13 254 25 9
Peasant Farm "Manshuk" 2023 18.8 47.4 245 28 9
2024 18.98 54.5 315 33 11
2022 19.96 46.13 254 50 20
RSE "Issyk Dendrological Park" 2023 18.8 47.4 245 46 23
2024 18.98 54.5 315 51 26
2022 24.9 44.2 70.9 41 19
LLP "Saryagash Zher Syy" 2023 24.6 40.1 85.9 39 17
2024 24.1 45.8 135.4 39 19
2022 24.9 44.2 70.9 61 30
LLP "Silk Alley" 2023 24.6 40.1 85.9 64 28
2024 24.1 45.8 135.4 70 30

Where, DSI - Disease severity index, DI - Disease incidence

The data presented in Table 1 indicate the influence of regional climatic conditions on the
development of brown spot. In the Almaty region (at the Peasant Farm "Manshuk™ and the RSE
«Issyk State Dendrological Park»), under relatively moderate temperatures (18.8-19.9 °C) and high
precipitation levels (245-315 mm), a gradual intensification of the disease was observed. Thus, the
DSI/DI values at the Peasant Farm "Manshuk™ increased from 25/9 in 2022 to 33/11 in 2024, while
in the RSE "Issyk Dendrological Park" they rose from 50/20 to 51/26. The increase in air humidity
to 54.5% in 2024 was associated with the maximum disease index values, highlighting a direct
dependence of brown spot manifestation on abundant spring precipitation and elevated humidity
during early summer.

In the Turkestan region (at the LLP “Saryagash Zher Syy” and LLP “Silk Alley”), the climate
is characterized by higher temperatures (24.1-24.9 °C), lower humidity (40-46%), and limited
precipitation (70-135 mm). Despite these conditions, the disease also persisted at a considerable
level. At LLP “Saryagash Zher Syy,” the indices remained relatively stable (DSI 39-41, DI 17-19),
whereas at LLP “Silk Alley” critically high levels of infection were recorded (DSI 61-70, DI 28-30)
throughout the entire observation period. This indicates that under arid conditions, the primary risk
factors are not excessive rainfall but rather plant stress caused by heat and insufficient moisture. Thus,
in the Almaty region, the development of brown spot is closely associated with precipitation levels
and air humidity, whereas in the Turkestan region it is driven by water stress and drought-induced
plant weakening. Regardless of the climatic zone, the disease maintains a high intensity, underscoring
the broad ecological adaptability of Alternaria alternata and the urgent need for integrated
management strategies in walnut orchards.

Artificial inoculation confirmed the pathogenicity of all A. alternata isolates. Within 5-7 days,
dark-brown to black necrotic lesions developed on inoculated leaves, whereas no symptoms were
observed on control leaves. Lesion diameters ranged from 10.2 to 24.9 mm, and the percentage of
leaf area affected varied between 10 and 15%. Table 2 presents the mean diameters of necrotic lesions
(mm) across three replications for Alternaria alternata strains collected from different orchards,
demonstrating both the pathogenicity of the strains and the variability of virulence within replications.
The least significant difference (LSDo.os) at p < 0.05 indicates the statistical significance of
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differences observed between replications within a given strain. Figure 1 illustrates necrotic lesions,
highlighting the variation in disease severity depending on strain virulence and orchard origin.

Table 2 — Average necrotic lesion diameters of Alternaria alternata strains on walnut leaves
and their pathogenicity categories

Ne Strain Location Cultivar Lesion Diameter (mm) Pathogenicity Mean + SD
Category
3 replicates
1 AA-KZ25 Peasant Farm Velnytsa 23.8 23.2 | 249 High 23.9+15
“Manshuk”
2 | AA-KZ30 RSE "lssyk Liaohe 14.6 16.6 | 16.8 High 16.0+1.0
Dendrological
Park"
3 AA- LLP "Silk Alley" Liaohe 20.7 20.3 | 229 High 213+23
KZ200
4 AA- LLP "Saryagash Local 10.2 11.3 12.9 Moderate 115+24
KZ223 Zher Syy"
5 Control 0 0 0 Absent 0£0
LSDo.os =2.16 mm

Note: Pathogenicity level: high (>15 mm, coverage >50%), moderate (10-15 mm, coverage <20%), absent (0 mm).

Strain Isolates 1 replicate 2 replicates Control
AA-KZ25 ' I
AA-KZ30 /-\
AA-KZ200 /‘
AA-KZ223 ™

Figure 1 — Symptoms caused by A. alternata isolates (AA-KZ25, AA-KZ30, AA-KZ200,
AA-KZ223) on Juglans regia leaves 7 days after inoculation.

The results of artificial inoculation demonstrated that all A. alternata isolates obtained from
walnut orchards in southern Kazakhstan exhibited pathogenicity, although their levels of
aggressiveness varied. The most virulent strain was AA-KZ25 (collected from the Peasant Farm
"Manshuk", Almaty region), which produced lesions up to 23.9 mm in diameter, whereas AA-KZ223
(from LLP “Saryagash Zher Syy”, Turkestan region) showed only moderate pathogenicity with a
mean lesion diameter of 11.5 mm. One-way ANOVA revealed significant differences among the
strains (F = 209.4, p < 0.001), further confirmed by the Least Significant Difference test (LSDo.os =
2.16 mm).

Comparison with international data supports these findings. In Italy, lesion sizes (~20 mm) were
comparable to those caused by our most aggressive isolates [5]. In China, disease incidence reached
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25%, but lesions remained relatively small (3-8 mm), likely reflecting a lower dependence of the
pathogen on moisture availability [6]. In India, disease incidence was markedly higher (up to 85%)
[7], reflecting both the high susceptibility of local cultivars and the aggressiveness of pathogen
populations. Data from Serbia also confirmed the ability of A. alternata to cause necroses even on
intact tissues [8], consistent with our observations.

Thus, the development of brown spot in Kazakhstan is sustained under both humid conditions
(due to elevated rainfall and humidity in spring) and arid regions, where the disease persists owing to
the pathogenicity of isolates with moderate to high virulence. This highlights the ability of A.
alternata to express pathogenicity across diverse climatic conditions.

Conclusions

This study is the first to confirm the pathogenicity of Alternaria alternata on walnut (Juglans
regia L.) in the southern fruit-growing zone of Kazakhstan, demonstrating differences in isolate
virulence depending on orchard and cultivar. The most aggressive strain was AA-KZ25 (from the
Peasant Farm "Manshuk™), whereas AA-KZ223 (from LLP “Saryagash Zher Syy”) exhibited only
moderate pathogenicity. The development of brown spot was shown to be associated both with
increased humidity and precipitation, as well as with arid conditions, where disease persistence was
sustained by plant stress and isolate virulence.

The findings of this research hold practical significance for the development of phytosanitary
strategies, including the application of fungicides (difenoconazole, kresoxim-methyl) and agronomic
practices (removal of plant residues, regulation of canopy humidity) [15]. Promising directions for
further studies include field trials under diverse climatic conditions and the evaluation of the
effectiveness of new fungicides against Alternaria alternata.

Gratitude: This research was funded by the Ministry of Science and Higher Education of the
Republic of Kazakhstan, Grant Number AP19677936, “Investigation of the main walnut diseases and
molecular genetic basis of the resistance of prom- ising varieties to economically important
pathogens”.
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KA3AKCTAHHBIH OHTYCTIK )KEMIC OCIPY AUMAFBIHJIA I'PEK
KAHFAFBIHIAYBI ALTERNARIA ALTERNATA CAHBIPAYKYJIATBIHBIH
NATOIEHALIITT

Anoamna

XKanrak (Juglans regia L.) — 5KOHOMHUKAJIBIK TYPFBIAH MaHBI3IbI JaKbLI OOJIBIT TaObLIAIbI,
ocipece OHryctik Kasakcranna. Mynnaa Alternaria alternata canpipayKkysiarbl Ty JbIpaThiH KOHBIP 1aK
aypysl OHIMIUTIKKE elleyl Kayin TeHaipeni. byn 3eprreynin makcarsl — Anmarsl sxoHe TypkicTan
OONBICTApbIHBIH ~ OPTYpJl  KIMMATTHIK  alMakTapblHIarbl  OakTap/aH  alblHFAH  JKaHFaK
KampIpakTapbiHaarel A. alternata u30iaTTapblHBIH MATOTCHIIK KACHETTEPiH aHBIKTay OOJIIbI.
CanpIpayKysiak MOp(hosIorusuIbIK Oenrisiepi OolbiHIIa aHbIKTanbI, [TTP onici apKbLiabl pacTayijsl.
[TaTorenainikTi OaKbUIAHATHIH JKarjaijia >KaHFaK >KalblpaKkTapblH KOJIJAH >KaCaHIbl KYKTBIPY
apkbuIbl Tekcepi. Hotmkenep A. alternata optypiti KITMMATTBIK JKaFaiinapia 1a maToreH ik KacHeT
KOPCETETIHIH AdJIeNIE1, 0J1 XJIOpO3 O€H >KalnbIpaK HEKPO3bIH TYAbIPAThIH KOHBIP TaKThIH OeNrijaepin
HIaKBIPJBl. By nepexrep aypyAblH KeH TapalfaHbIH 9pi KayilTi eKeHIH KepceTelll )KOHEe OCIMJIIKTI
KOpFayAblH TUIMI1 CTpaTerusiIapblH 3ipieyre OarbITTalFaH opi KapaWfbl 3epTTeyiepre FbUIBIMU
HETr13 KaJaiabl.

Kinm ce30ep: Juglans regia, Alternaria alternata, canpipaykysiak, maToreHIiiK, HHOKYIISLIHUS,
KarbIpak HHPEKIHISICHI, MOJIEKYJIAIBIK HICHTH()HUKAINS.
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INATOI'EHHOCTbDB I'PUBA ALTERNARIA ALTERNATA HA T'PELIKOM OPEXE B
FO’KHOM 30HE ILIOJOBOJCTBA KABAXCTAHA

Annomauusn

I'penxuit opex (Juglans regia L.) siBiasieTcss SKOHOMHYECKH BaXKHOM KYJIbTYpOH B FOKHOM
Kasaxcrane, rae Oypas NSTHHCTOCTh, BbI3biBaeMas rpubom Alternaria alternata, npexacrabnsier
CEpbE3HYI0 yIpo3y yposkaiiHocTd. Llenb maHHOro wuccineoBaHUs 3aKiI0YallaCh B TOM, YTOOBI
YCTaHOBHTS, IPOSIBIISIOT JIM U30J1ThI A, alternata, nmosydeHHbIe U3 JIUCTHEB IPEIIKOT0 Opexa B cajax,
PaCTIONIOKEHHBIX B PAa3IMYHBIX KIMMATHYSCKUX 30HaX (AnmaruHckas u TypkecTaHckast 00JIacTH),
MaTOTeHHbIE CBOMCTBA BO Beex cinyvasx. ['pub Obu1 uaeHTUPHUIMPOBAH HA OCHOBE MOP(OIOTHUECKIX
IIPU3HAKOB M NoATBepkAEH Merogom III[P-ananusa. IlaTOreHHOCT IIPOBEpPsIM  IIYTEM
HMCKYCCTBEHHOIO HWHOKYJIMPOBAHUS JIMCTHEB TPELKOIO OpeXa B KOHTPOJIHUPYEMBIX YCIOBHSX.
Pesynbrathl mokasanu, uyto A. alternata mposiBiasier maToreHHOCTh B PA3IUYHBIX KIMMATHYCCKHX
YCIOBUSIX, BBI3bIBasi CUMITOMBI Oypod MSATHUCTOCTH, BKIIIOYAas XJOPO3 U HEKPO3 JIUCThEB. DTU
JAHHBIE MOJTBEPKAAIOT IMIUPOKOE PACIIPOCTPAHEHHE U OMACHOCTH OOJE3HU U CO3JAI0T HAYUHYIO
OCHOBY Ui JAaJIbHEHIINX MCCIICOBAHUM, HAPABICHHBIX Ha pa3paboTKy d()(PEeKTUBHBIX CTpaTeruit
3aIUTHI PACTCHUH.

Knioueswvie cnosa: Juglans regia, Alternaria alternata, rpu0, maToreHHOCTb, HHOKYJISIIHUS,
JTUCTOBAs MH(MEKIIVS, MOJICKYJISIpHAS UACHTH(UKAIHS.

MPHTH 68.37.07 DOI https://doi.org/10.37884/03-1-2025/04
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IMNPUMEHEHMUE 3AIIIUTHO-CTUMVYJIMPYIOLINX COCTABOB KAK ®AKTOP
MOBBIIIEHUSA IOCEBHBIX KAUECTB U YPOXKAHHOCTHU SIPOBOI'O PATICA

Annomayus

B ycnoBusix MHTEHCHM(UKALNU CETbCKOXO3IWCTBEHHOIO MPOM3BOJICTBA 0c000€ BHUMaHUE
yaensercss Houcky 3(pGpeKTUBHBIX arpOTEXHOJIOTHYECKUX PELIeHUH, HalpaBJIeHHBIX Ha MOBBILICHHUE
YpOKalHOCTH CEIbCKOX03IMCTBEHHBIX KyJIbTyp. OTHUM U3 MEPCTIEKTUBHBIX HAIIPaBJICHUN SIBISETCS
UCIOJIb30BaHUE 3AIUTHO-CTUMYIUpYIomUX cocTaBoB (3CC) npu npearnoceBHO 00paboTKe CEeMSH.
B crarbe paccMmotpeno BiausiHue 3CC Ha MOCEBHBbIE KauecTBa M MPOAYKTHBHOCTB SIPOBOTO parica
(Brassica napus L.), KoTOpblii sSIBIsS€TCS BaXXKHOI MAacCIUYHON KYJIbTYpOW, BOCTPEOOBAaHHON Kak B
MULIEBOW, TaK U B KOPMOBOW OTPACIIsX.

Pesynbratel  uccnenoBaHuii  Tokaszanu, uro oOpabotka cemsaH 3CC  cnocoOCTByeT
3HAYUTEIbHOMY IOBBILICHUIO SHEPTUU MPOPACTaHUS U JIAOOPAaTOPHOU BCXOXKECTH, aKTMBU3HPYET
($1310I0r0-0MOXMMHUYECKHE MPOLECCHl HA PAHHUX 3TallaX OHTOI€HE3a U MOBBIIIAET YCTOMUYNBOCTh
pacTeHui K CTpecCOBBIM a0MOTHUECKUM U OMOTHUYECKUM (hakTopaM. B MoNeBBIX yCIOBUAX JOKA3aHO,
YTO MPUMEHEHHE [aHHBIX IIPErnaparoB YBEJIUYUBAET TYCTOTY CTOSHUS PACTEHHUH, YCKOpSET
HayaJlbHbIE TEMIIbl pOCTa, yJIydyllaeT pa3BUTHE KOPHEBOW CUCTEMBI M IOJOKUTEIBHO BIMSIET Ha
(hopMHpOBaHNE OCHOBHBIX JIEMEHTOB CTPYKTYPhI ypOKasl.

DKcleprMeHTalIbHbIE UCCIIeI0BaHus, TpoBeAEHHBIE B yenoBusax Kocranaiickoit obmactu (TOO
«Kazak Tyimapel»), TOATBEpAUIN BbICOKYIO d(pdexktuBHOCTF 3CC, o0ecneunB MPUPOCT
YPOXKAMHOCTH W yaydllleHHe (PUTOCAHUTAPHOTO COCTOSIHUS MOCEBOB. [loiyueHHBIE pe3ysbTaThl
CBUETEIBCTBYIOT O 1I€JIECO00PA3HOCTH BKIIFOUEHHS 3alIIUTHO-CTUMYIHPYIOIINX COCTABOB B CUCTEMY
MHTETPUPOBAHHON MPEINOCEeBHOW 00pabOTKM CeMSH spOBOr0 parca Kak HepCHeKTUBHOIO
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arpoTEXHUYECKOI0 NMpUEMa, HAIIPaBICHHOTO HA PEATU3aLUI0 YPOXKaHOIO MOTEHIIMAA KYJIbTYphl U
MIOBBIIIEHUE €€ KOHKYPEHTOCIIOCOOHOCTH B YCIIOBUSAX HHTEHCUBHOTO 3€MIIECIIHS.

Kniwouesvie cnosa: 3auumno-cmumyaupyrowuti cocmas, noCeeHbvle Kaiecmed, ypolCaiuHoCmby,
APOBoIL panc, CMUMYIAYUSL pOCMA

Beeoenue

WuTencuukanys cenbCKoX03aiCTBEHHOTO MPOU3BOICTBA B COBPEMEHHBIX YCIOBUAX TpeOyeT
BHEJPEHHUs] WHHOBAIIMOHHBIX M HKOJOTMYECKH O€30MacHbIX TEXHOJOIMH, HaIpaBICHHBIX Ha
MOBBIIEHUE APPEKTUBHOCTH BO3JACIBIBAHHS CEIBCKOXO3SHCTBEHHBIX KyInbTyp. OnHoil U3
CTpaTerHYeCKd BaKHBIX MACIHYHBIX KyJbTYp SBIsieTcss spoBoil pamc (Brassica napus L.),
00J1aaroIuii BBICOKMM TOTEHIIMAIOM YPOKaHHOCTH U IIUPOKUM CIIEKTPOM HCIOJIB30BaHUS — OT
IIPOM3BO/ICTBA PACTUTEJIBHOIO Maciia 10 KOPMOBBIX U TEXHUUYECKHX 1ieneil. OHako HU3Kas 1oseBas
BCXOKECTh CEMSIH, BO3JICHCTBHE AOMOTHUECKUX CTPECCOB M MOPAXKEHHUE OOJIE3HAMH U BPEAUTEISIMUA
4acTO OTPAHUYMBAIOT PEATU3ALMIO €r0 MPOJYKTUBHOTO OTEHIMAIA.

B oroif cBsA3m BcE OONBIIYIO aAKTyaJlbHOCTh NPUOOpETAaeT NPUMEHEHHE 3allUTHO-
crumynupytomux cocraBoB  (3CC), mnpencTaBisiomMX co00H KOMIUIEKC HpenapaToB ¢
(GYHTHLIAIHBIME, POCTOPETYIUPYIOUIMMH H aHTHCTPECCOBBIME CBOWCTBaMH. VX HCIIONB30BaHKE TIPU
IPEANoCceBHON 00paboTKe CeMsH I03BOJIAET HE TOJBKO OOECNeYMTh HAAEKHYIO 3aIIUTy OT
KOMILIEKca Bo30ymuTeneil 0one3Hei, HO M aKTHBU3UPOBATH (hU3UOJIOT0-OMOXMMHYECKHE MTPOIECCHI,
CIOCOOCTBYIOIINE YITYUIICHUIO SHEPIUU POPACTAHUS U YCTOHYHMBOCTH PACTEHUH HAa paHHMX dTarax
OHTOTEHE3a.

Psan  wuccnenoBaHmii  cBHIeTeNbCTBYeT O ToM, uTo BkitoueHue 3CC B cucremy
WHTETPUPOBAHHOW 3alIUTHl PACTEHUH CIOCOOCTBYET (HOPMUPOBAHHIO ONTHMAJIBHONH TyCTOTHI
CTOSIHUS, YAYUIIEHHUIO aJJallTUBHOIO MOTEHIIMAja IOCEBOB, MOBBIIIEHUIO YPOKAaHHOCTH U KadyecTBa
ceMsH. B To ke Bpems BOIPOCH! aJalTalliy 3allUTHO-CTUMYIHPYIOIIUX TEXHOJIOTHIH K KOHKPETHBIM
[IOYBEHHO-KIMMAaTHUYECKUM YCJIOBUSIM, TaKUM Kak ceBepHble pernoHbl Kazaxcrana, ocrarorcs
HE/I0CTaTOYHO U3YYEHHBIMH U TPEOYIOT MPOBEICHHUS KOMIUIEKCHBIX UCCIICIOBAHMIA.

Llenbto HacTosimiel pabOThl SBISETCA OLEHKAa A(PQPEKTUBHOCTH NPUMEHEHMS 3allUTHO-
CTUMYJIUPYIOIIAX COCTaBOB TPU TPEAIIOCEBHONH 00pabOTKE CEMSH SPOBOTO parca B YCIOBUAX
Kocranaiickoii 06;1acTH 1 BbISIBIIEHHE X BIUSHUS Ha TOCEBHBIE KAUeCTBA U YPOXKAHHOCTb KyJIbTYpBhl
[1, 2, 4].

Mamepuanvt u memoowl ucciedoeanuil

JlabopaTtopubie uccienoBanust mnpoBogwnch B ycnoBusax TOO «KasHUU3uKP um. XK.
XKuembaeBa» (r. Anmatsel, gabopatopus (UTOMATOIOTHH), a MOJEBBIE OINBITHI - HA TEPPUTOPHUU
Kocranaiickoii obnactu, Kocranaiickoro paiiona, Ha 6aze TOO «Ka3ak Tysmapbi».

Obvexmuvl  uccneooganus. OOBEKTOM HCCIEOBaHUN ObUIM CEeMEHa sSPOBOIrO parica,
sBIIAOIIMEcs palloHnpoBaHHBIMU B KocTaHalickoit o6sactu (copT 55 pernon). O310poBiIeHUE CEMSIH
SpOBOTO panca, MpeJHa3sHAUYeHHbIX JUIl IMOJIEBBIX OMBITOB, IPOBOJMIOCH Ha OCHOBaHWHU
MPEBApUTENILHO MPOBEACHHOM (hUTOIKCIEpTU3bl B JabopaTOpHbIX ycioBusax. [Ipu skcneprusze
ceMsiH ObUTH OLIEHEHBI UX ToceBHbIe KauecTBa coryiacHo ['OCTy 12038-84 [3]. [ToceBHbIe KauecTBa
ObUIN OIpeNeNieHbl BO BIAXKHBIX KaMepax IO KOJMYECTBY IMPOPOCIHIMX CEMSH, MOMEIICHHBIX B
TepMocTaTt TpH Temmepatype 25-26° C, B 4-x kpaTHOI moBTOpHOCTH [5].

Omnpenenenue TOMUHUPYIOIIEH TATOreHHOM U carpo(UTHON MUKPO(IOPHI OCYIIECTBISIIOCH C
MIPUMEHEHUEM MUTATENbHBIX Cpell: KapTodenbHo-TIoko3Horo arapa (KI'A) u cuaTeTnyeckoil cpesl
Yaneka. Mnentudukanus rpuOHoM M OakTepuanbHOM HMH(EKIHMH MPOBOJIMIACE HA OCHOBaHHUU
MOP(OJIOTHUECKUX XapaKTePUCTUK KOJOHWH W WX YHCTBIX KyJIbTyp. Mopdomorudeckne
0CcO0EHHOCTH TpHOOB M3Y4aJHCh METOJIOM MUKPOCKONHUH 10 MpU3HaKaM criopoHomieHus. OueHka
MATOT€HHOCTH OaKTepHid, BBIICTICHHBIX B YUCTYIO KYJIBTYPY, BHITIOIHSIIACH C UCTIOIB30BAHUEM TECT-
o0bekToB — pactenuii Pelargonium zonale L. (komHaTHas repans) u kiryoHer kaprodens [6].

B kauecTBe 3aIMTHO-CTUMYJIMPYIOIIETO COCTaBa MCIOIB30BANN: (YHTHIUIBI - BUTAKC, B.C.K.
(xap6oxcun 170 r/n + tupam 170 1/m), TMT/, B.c.k. (THpam, 400 1/1), Kpyiizep OSR 322 c.k.
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(TmameToxcam, 280 r/n + medenokcam, 33,3 r/n + dbaynuokconus, 8 /1), MHCEKTUIMABI - AKuOa,
B.C.K. (mmunakiomnpun, 500 r/x), Taby Heo, c.k. (umunakionpun, 400 r/n + knotnanuaus, 100 /1),
Konsoii, k.c. (umupakiomnpua 600 r/n), Jlyunop Ilpo, k.c. (umungakionpua, 200 r/x), [uxye, 60%
K.c. (mmunaknonpua, 600 r/n; Ouonornueckue CTEMYISATOPBI pocTta: SeedSpor, k.. (MuKOpHU3a,
Trichoderma asperellum, Bacillus subtilis, Bacillus megaterium, Bacillus sp.), I'ydoc, x., (rymata
HaTtpusi, ammodoc), ®dutonaBuH, B.p.K. (purodakrepumomuimy, BA 120 000 EA/mn, 32 r/n),
DkcTpacou, k., (kuakas Gopma npenapata - KyabTypHas xuakocts Bacillus subtilis mramm U-13),
buconouCan, »x. (Bacillus subtilis, mramm Y-13 + meraOosuThl, MOJYYCHHBIC B IpOIECCE
Ky/JIbTHBHPOBAHMS mMTaMMa). Macca 06pabOTaHHBIX CEMSH SPOBOTO parica 1o 8 T Ha JensHKy 10 M2,

Pe3ynomamul u 06cyscoenusn

Pesynbratel  mpoBeneHus  ¢GurodkcmepTusbl B jaboparopun  puronatoisorun  TOO
«KasHUN3uKP um. XK. )KuembaeBa» BBISBHIIM, YTO MPEAOCTABICHHBIE CEMEHA SPOBOTO parica,
parionupoBanHble B KocTaHaiickoii o0mactv, OBLIM 3apakKeHbl KOMIUICKCOM T'pPHUOHOW U
OakTepuanbHoi MUKpodopsl. Tak, B pe3ynbraTe GUTONATOIOTHIECKOTO aHAIN3a BBISIBJICHBI TPHOBI
poxa Fusarium, Alternaria, a Taxke canpodutHsie rpubsl pogos Mucor, Penicillium, BeissiBaromue
riecHeBeHue (Tabnuna 1, pucyHok 1).

Ta6auna 1 — 3apakxeHHOCTh CEMSIH SPOBOTO parica rpuOHON M OaKTepHaIbHON MH(EKIHen
(;1abopaTopHslil onbIT, 2024 1.)

Konunuectso KonnuectBo BrrsBiienne MUKpOhIOpEI
MPOAHATN3HPOBAHHBIX 3apakeHHBIX CEMsH, Fusarium | Altenaria | Mucor | Penicillium | 6Gakrepwn
CeMSsIH, IIIT. %
SIPOBOI1 panc
30 100,0 | - | + + - +

Ha ocHOBaHMM TONy4EHHBIX PE3YJIbTATOB
rnepen
CTUMYJIMPYIOLIIUMH  COCTaBaMHU,

03JIOPOBJICHUS

ITOCEBOM,

ObLIa

IMpOBEACHA

Y /£

Pucynok 1. @Tonarosornyeckuii aHamu3 ceMsiH sIpOBOTO

(UTOIKCIIEPTUBI
obpaboTka

Gt

CeMsH parca,
Pa3TUYHBIMU
COCTOSAIIIMMHA W3 PA3THYHBIX COYETAHUN BBINICYKa3aHHBIX

Hca (Brassca napus L.)

UIT  UX
3aIUTHO-

MpernapaToB, BKIOUass OMOCTUMYISITOPBI pOCTa pacTeHHi. Pe3ynbTaThl BIUSHUS JAHHBIX COCTABOB
Ha MOCEBHBIE KAa4eCTBA U COCTaB TPUOHON M OaKTepHaIbHOW MUKPOMIOPHI CEMSH SIPOBOTO parca
MIpe/ICTaBJICHbI B Ta0OIHIIE 2.
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Ta6auna 2 - Brnusaue oOpaOOTKM CeMSH SPOBOTO parca 3aldTHO-CTUMYIUPYIONUMU
COCTaBaMH Ha MTOCEBHBIC KayecTBa M MUKpodIopy (copT 55 pernos, mabopaTtopHbiii onbiT, 2024 T1.)

Bapuantsi DHeprus JlaGopatopnast | WureHcuBHOCTh pocta | UHTeHCHBHOCTL | KonuuecTBo
popacTaHusi, | BCXOXKECTh, %o MHKPOOPTaHU3MOB pocrta GOJILHBIX CEMSTH
% 6 6 MIPOPOCTKOB u
rpuOBI aAKTePHU HPOPOCTKOB,%
Kontpoms (6e3 46,6 82,6 + + ++ 6,6
00paboTkm)
OranoH 54,6 76,0 - - +++
Bapuanr 1 58,0 91,3 - - +++ 0
Bapuanr 2 72,0 84,0 - + +++ 6,0
Bapwuanr 3 65,3 85,3 - - ++ 0
Bapuanr 4 55,3 84,6 - - ++ 0
Bapwuanr 5 56,6 79,3 - - +++ 0
Bapwuanr 6 65,3 83,3 - - ++ 0
Bapwuanrt 7 64,6 84,6 - - ++ 0

Kak BugHO u3 Tabmuuel 2, pe3ynbTaThl JIaOOPATOPHBIX ONBITOB CEMSH SIPOBOrO parca
JEMOHCTPUPYIOT TMOJOXUTEIbHOE BIMSHUE Ha TIIOCEBHbIE KauyecTBa CEMSH. bOJIBIIMHCTBO
uccnenoBaHHblx 3CC CyLIECTBEHHO YIJIYy4YlIalOT ITOCEBHBIE KayecTBa SPOBOTO parca, IMOBbIILIAs
SHEPIHI0 MPOpaACTaHUS U JTa0OPATOPHYIO BCXOXKECTh, a Takke d(P(HEKTUBHO MOAABISIOT Pa3BUTHE
¢uTONaTOreHHOM MUKPO(IOPHI HA CeMEeHax. DTO CIIOCOOCTBYET CHIXKEHUIO KOJIMYECTBA OOJIBHBIX
CeMsiH U o0ecrieunBaeT MHTCHCUBHBIN POCT MPOPOCTKOB. Bapuantsr 1, 3, 4, 5, 6, 7 BeINIIAIAT OoJice
3¢ GEeKTUBHBIMU B 110/1aBJICHUH MUKPO]IIOPHI 110 CpaBHEHHIO ¢ BapranTOoM 2 1 KOHTpOJIEM, IPU 3TOM
BapuanT 1 1eMoHCTpUpYeT HaWITydIIyIo JJa0OPaTOPHYIO BCXOXKECTh

B naneneiimem, 11 NOATBEPXKICHUS TaOOPATOPHBIX PE3YIbTATOB, OBLIM 3aJI0)KEHBI I10JIEBbIE
MEJKO/IETSTHOYHBIE OTBITHI ¢ HaTydIuMu oToOpanHbsiMu 3CC BapHaHTaMHu.

B xoze noseBbIX ucclienoBaHMi, BKIIOYAIOIIKUX PabOThI OT MOCEBa 10 YOOPKHU ypoxkasi, Obuia
MPOBEJIEHA OLEHKAa BIUSHUS  Pa3IMYHBIX  3alIMTHO-CTUMYJIMPYIOIIMX  KOMIO3MIMHA  Ha
Mop¢oMeTpHUYecKHe MapaMeTpbl U MPOYKTUBHOCTb PACTEHU sIPOBOTO parca. AHaIU3 MOJyYeHHbIX
JaHHBIX TIOKa3aJl, YTO MPUMEHEHHE 3alUTHBIX U CTUMYJIUPYIOLUIMX IMpPEnapaTroB CIOCOOCTBYET
YJIyULIEHUIO OCHOBHBIX CTPYKTYPHBIX ITOKa3aTeseil MPOIYKTUBHOCTH, TAKUX KaK JJIMHA PAacTCHU,
KOJIMYECTBO BETBJIEHUH M cTpyuykoB, macca 1000 ceMsH M YHCIO CEeMsSH B CTpy4yke, 4TO B
COBOKYITHOCTH TOJIOKUTENFHO CKa3bIBAaeTCs Ha YPOXKAMHOCTHU sIpoBOro parca (Tabnuua 3, pucyHok
2).

Tabaunna 3 - BausHue 3allUTHO-CTUMYJIMPYIOIMX COCTABOB HAa CTPYKTYPHBIE MOKA3aTENIN U
ypoxait sipoBoro parca (Kocranaiickas o6nacts, Kocranatickuii paiton, TOO «Kazak Tyimaps,
2024 r.)

BapuanTt Jmna KomnmuecTBo, mrt. Macca 1000 | YpoxaifHOCTB ¢
pacTeHuit N CEeMSsIH, T 0,25 m?
BeTBIeHU Ha 1 | ctpyukoBHa | | cemsa B 1
pacTeHui pacTeHui CTpYUKe
Konrpois (6e3 78,44 2,32 31,2 24,92 3,3 47,2
00paboTkn)
OranoH 97,04 3,68 51,4 30,84 3,4 54,8
Bapmuanr 1 90,48 2,4 54,4 36,8 3,3 82,85
Bapwuant 2 92,68 2,56 44,32 35,56 3,6 59,6
BapwuanT 3 90,0 2,68 49,04 32,56 3,3 86,3
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HCPos 1,13

[Mpumenenne 3CC cymecTBEHHO YyiydmaeT MOp(OMETPUYECKHE TIOKa3aTeld pPacTeHUN
SIPOBOTO parca, 4T0 B KOHEYHOM HUTOTe MPHUBEJIO K 3HAYUTEIHHOMY IOBBIIICHUIO YPOKAHMHOCTH.
HauBbicmas ypoxaitHocTh qocturnyta B Bapuante 3 (86,3 11/0,25 m?) u Bapuanre 1 (82,85 11/0,25
M?), 4TO 3HAYUTEIIHHO MPEBBILIACT ypoxkaitHocTs B Dtajnoune (54,8 11/0,25 m?). HCPos coctaBun 1,13,
YTO TIO3BOJISICT CUUTATH HAOIIOJaeMbIe Pa3InYMsl CTATUCTUICCKH 3HAUMMBIMH.

) et S T
N ANWESRT . s —

Pucynoxk 2. C60p yporkas M aHaJIU3 CTPYKTYPBIHX IIOKa3aTenen

3aknwuenue

[IpoBenénnple sabopaTOpHble U  TOJEBBIE HUCCIEAOBAHUS IOATBEPAMIM  BBICOKYIO
3¢ GEKTUBHOCTh IPUMEHEHMS 3aIUTHO-CTUMYJIMPYIOIIUX COCTAaBOB IIPU MPEANOCEBHOI 00paboTke
CeMsIH SIpOBOTO parica. Vcroib30BaHNe THX KOMIUIEKCHBIX IPENapaToB CHOCOOCTBYET YITYUIICHHIO
MIOCEBHBIX KauyecTB CeMsH (TOBBILIAs PHEPTUIO0 MpOopacTaHUs U JAOOPAaTOPHYK BCXOXKECTb) U
CHIDKEHHIO YPOBHS 3apaXEHHOCTH TIATOTEHHOH MHUKPO(MIOPOH, YTO JenaeT WX JIOKa3aHHBIM
3¢ EKTUBHBIM arpOTEXHOJIOIMYECKUM ITPUEMOM ITPU BO3EIBIBAHUM SPOBOTO parica.

Baaronapuocts. Hayunsle riccneoBanus IpoBeAeHbI B paMKax 0I0/PKETHO porpaMmsbl 267
«[ToBbIlIEHNE OCTYNMHOCTH 3HAHMW M HAyYHBIX HCCIEIOBAaHMA M MEPONPUATHI», MO HAy4HOM
TexHn4Yeckoi nmporpamme BR22885887 «Y coBepuieHcTBOBaHNE M BHEPEHUE CUCTEMBI YIIPABICHUS
BpeIHBIMU Oopranuzmammu» Ha 2024-2026 rr.
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KA3ABIK PAIICTBIH TYKBIM/IBIK CAITACBI MEH OHIMJIVIIT'TH APTTBIPY
®AKTOPBI PETIHAE KOPFAHBIII bIHTAJTAHJABIPFBIII KYPAMJIAP KOJIIAHY
Anoamna
AybUT apyanbUIbIFBl OHIPICIH KAPKBIHIBI JAMBITY JKaFJaibIHIa TaKbUTIAPIbIH OHIMILTITIH
apTThIpyFa OaFbITTalfaH THIMJI arpOTEXHOJOTHSIIBIK IISIMIIMACpAl 137eyre aipbIKiia Hazap
aynapbutafel. OChbIHAAN MEPCHIEKTUBAIBI OAFBITTapAbIH Oipi — TYKBIMIBI €Ty alAbIHIAFbl OHJEY e
KOpraHbII-bIHTANAHABIpYIIBl Kypamaapasl (KbIK) nmaitnanany. Makanana KbIK-TeIH xa3asik pamnc
(Brassica napus L.) TYKbIMAapbIHBIH €TiCTIK carachlHa oHE OHIMJIUTITIHE acepi KapacThIPbUIFaH.
By makputr — TaraMBIK JKOHE Mall a3bIKTHIK cajianapia KeHIHEH KOJJIAHBUIATHIH MAaHBI3IbI MAUJIbI
JaKbLIL.
3eprrey HoTwxkenepi TykbiMabl KbIK-nien enney eHy sHeprusicbl MEH 3€pTXaHalbIK OHTIIITIKTI
aliTapibIKTall apTTHIPATHIHBIH, OHTOTEHE3IH epTe Ke3eHAepiHAe (HHU3HOIOTHSIIBIK-OMOXUMUSIIBIK
yaepictepal OelCeHMIPETIHIH JKOHE OCIMIIKTEpAiH aOMOTHUKAIBIK TMEeH OWOTHUKAIBIK KYHW3emlic
¢dakTopiapblHa TO3IMAUIIIH KylIeHTeTiHiH KepcerTi. Jlama skafmaiimapelHAa KypriziireH
TOXKIpuOenep O mpenaparTapsl KOJJIaHy ©CIMIIKTEPIIH THIFBI3ABIFBIH aPTTHIPATHIHBIH, OaCTaIKbI
OCy KAapKbIHBIH JKEACNJCTETIHIH, TaMbIp >KYHECiHIH JaMyblH >KaKCapTaTHIHBIH J>KOHE OHIM
KYPBUIBIMBIHBIH HET13T1 AJIEMEHTTEPIHIH KAJIBINTACYbIHA OH SCEP €TeTIHIH JAdJeNe].
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Kocranait o6neiceinna («Kazak tyamapei»  JKIIC) oxyprizinren  Toxipubenep KbIK
KOJIIAHY/JIbIH ~ KOFaphl THIMIUIITIH pacTan, OHIMIUIIKTIH apTyblHA JKOHE ETICTIKTEP.IiH
(DUTOCAHUTAPIIBIK JKAFIAUBIHBIH JKAKCapyblHA BIKMAT €TTi. AJIBIHFAaH HOTHXKENep Ka3IbIK paric
TYKBIMJIapBbIH €Ty aJlJbIHIaFbl MHTETpalisUlaHFaH OHJEYy JKyileciHe KOpFaHbIII-bIHTAIAHIbIPYIIbI
KypamJ1apJbl CHTi3YAiH OpPBIHIBI €KeHiH, OYJI arpOTEXHUKAIIBIK TOCUT JAKBUIABIH OHIMIIIK OJEyeTiH
JKYy3ere achlpyFa oHe KapKbIH/IbI CT1HIIIIK YKaFIaiblHa OHBIH OoceKere KaOlIeTTUIITH apTThIpyFa
OarbITTAIFaHbIH AKbIHIAHABL.

Kinm co30ep: KopraHbIlI-bIHTAIIAHBIPFBIII KYpamaap, TYKBIMBIK cama, HIMIUTIK, parc, ecy
yAeTKiIi

Koigeldina A.E., Kopirova G.1., Boltaeva L.A., Kozhabayeva G.E., Kovaleva E.V.
Zh. Zhiembaev Kazakh Research Institute for Plant Protection and Quarantine,
Almaty, Kazakhstan, aygerim_k@mail.ru, gkopirova@mail.ru, ljazat19 81@mail.ru,
luch.78@mail.ru
APPLICATION OF PROTECTIVE AND STIMULATING COMPOSITIONS AS A
FACTOR IN IMPROVING SEEDING QUALITIES AND YIELD OF SPRING RAPESEED

Abstract

Under the conditions of agricultural intensification, special attention is paid to the search for
effective agrotechnological solutions aimed at increasing crop yields. One of the promising directions
is the use of protective-stimulating compositions (PSCs) for pre-sowing seed treatment. This article
examines the effect of PSCs on the seed quality and productivity of spring rapeseed (Brassica napus
L.), which is an important oilseed crop widely used in both food and feed industries.

The results of the study demonstrated that seed treatment with PSCs significantly enhanced
germination energy and laboratory seed viability, activated physiological and biochemical processes
at the early stages of ontogenesis, and increased plant resistance to abiotic and biotic stress factors.
Field experiments proved that the application of these compositions increased plant stand density,
accelerated initial growth rates, improved root system development, and had a positive effect on the
formation of major yield components.

Experimental studies conducted in the Kostanay region (LLP “Qazaq Tulpary”) confirmed the
high effectiveness of PSCs, ensuring yield increases and improving the phytosanitary status of crops.
The obtained results indicate the expediency of including protective-stimulating compositions in the
system of integrated pre-sowing seed treatment of spring rapeseed as a promising agrotechnical
practice aimed at realizing the crop’s yield potential and enhancing its competitiveness under
conditions of intensive farming.

Keywords: protective and stimulating compositions, seeding qualities, yield, spring rapeseed,
pre-sowing treatment, growth stimulation.
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ECONOMIC AND ENVIRONMENTAL EFFICIENCY OF GROWING
REMONTANT RASPBERRIES IN KAZAKHSTAN

Abstract

Raspberry belongs to the Rosaceae family (Rosacea Luss.), genus Rubus L., subgenus
Idaebatus, which includes more than 120 species. Many of them bear red, yellow, white, or black
berries. In agricultural production, various cultivars of red raspberry (Rubus idaeus L.) are commonly
grown. In recent years, special attention has been given to the development of remontant
(everbearing) raspberry cultivars. Raspberry is among the most valuable berry crops, characterized
by early fruiting and high productivity [1].

This article examines the economic efficiency of cultivating remontant raspberries as a
promising crop for farms and agribusinesses. It provides an analysis of the costs of establishing and
maintaining plantations, yield, sales performance, and profitability. Efficiency indicators are
calculated, and recommendations for optimizing agrotechnologies to increase profitability are
presented. The research was conducted in the farms “Aidarbayev,” “Khishkov,” and the nursery
“Semirechye” of the Enbekshikazakh district, Almaty region. The object of study comprised
remontant raspberry cultivars. Promising cultivars bred in Russia include Bryanskoe Divo,
Karamelka, Oranzhevoe Chudo, Nizhegorodets, Malinovaya Gryada, and Hybrid-39, as well as
introduced Polish cultivars Polka and Polana. The variety Polka served as the control.

Keywords: remontant raspberry, economic efficiency, profitability, agriculture, berry
production.

Introduction

Remontant raspberries are gaining increasing popularity among farmers due to their high yields,
the possibility of harvesting two crops per season, and resistance to diseases. Against the backdrop
of rising demand for both fresh and processed berries, an analysis of the economic feasibility of their
cultivation is particularly important.

A major advantage of remontant raspberry forms is their low-cost cultivation technology, which
allows mechanization of agrotechnical practices and reduces the need for fungicides. Globally,
raspberries are the second most important berry crop after strawberries, both in worldwide production
and in Kazakhstan. Recently, however, raspberry plantation areas in Kazakhstan have started to
exceed those of strawberries.

Unlike traditional cultivars, remontant raspberries fruit on annual shoots, making them simpler
to grow, without the need for expensive trellises or winter protection measures. These cultivars
typically ripen in late summer and bear fruit until the autumn frosts, allowing for the production of
valuable off-season berries [2].

The successful cultivation of any crop in a specific climatic region depends on several factors,
but primarily on the plant’s adaptability to environmental conditions [3].

Methods and Materials

The study was conducted in the farms ‘“Aidarbayev,” “Khishkov,” and the nursery
“Semirechye” in Enbekshikazakh district, Almaty region.
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Field trials and observations followed the “Methodology of State Variety Testing of
Agricultural Crops,” “Methodology of Field Experiments,” and the “Program and Methodology for
Studying Fruit, Berry, and Nut Crops.”

The cultivars were evaluated according to a set of biological and economically valuable traits:
remontant type, biological productivity, fruit shedding, average and maximum berry weight, yield,
ripening period, bush formation features, and resistance to pests and diseases.

Fruit shedding was assessed visually during mass ripening and scored as follows:

0 — no shedding;

1 — very weak;

2 —weak (up to 5% of berries);

3 —moderate (up to 20% of berries);
4 — strong (up to 30% of berries);

5 — very strong (over 30% of berries).

Both field experiments and laboratory studies were conducted according to classical research
methods (B.A. Dospekhov, 1985) [4].

Efficiency assessment included:

1. Costs of establishing 1 ha plantation (planting material, fertilizers, equipment);

2. Annual maintenance costs (treatment, irrigation, harvesting);

3. Yield (centners/ha);

4. Sales prices (wholesale/retail);

5. Profit and profitability [5].

Calculation formulas:

» Total cost = fixed + variable costs

» Profit = revenue — total cost

» Profitability = (profit / total cost) < 100%

Results and Discussion

Economic efficiency was assessed using standard criteria. The cost structure of technological
operations was calculated based on established labor norms, plant protection product and fertilizer
prices. Profit was determined as the difference between revenue and total costs.

The average berry price was 1000 tg/kg, and the daily labor wage was 8000 tg. The main cost
item in plantation establishment was seedlings (350 tg per unit), while drip irrigation systems ranged
from 1.0-1.5 million tg/ha, depending on the planting scheme. Harvesting was another major cost
factor, with labor productivity ranging from 25-40 kg/day. Overhead and general expenses were
added at 15% of the total.

A comparative evaluation of eight promising cultivars showed that all provided full cost
recovery and profit within three years of fruiting. The Russian cultivar Bryanskoe Divo showed the
best performance: its production cost was 12,1% lower than the control cultivar Polka, and profits
were higher by 4 million tg/ha, with profitability increased by 23,9%. Other cultivars proved less
advantageous, as they fell significantly short of both Polka and Bryanskoe Divo.

Table 1 — List of Main Works on Preparation, Planting and Maintenance of Remontant
Raspberry Plantation (1,0 ha, Planting Scheme 2 x 0,4 m)

Type of Work Quality Work Volume Timing
Indicators

Soil preparation 1 ha Oct-Nov
Surface leveling Oct-Nov
Deep loosening 60—70 cm Oct-Nov
Loading mineral fertilizers 0.6 t/ha 0.6t Oct-Nov
Transport and application of fertilizers surface 06t Oct-Nov
Ploughing 40 cm 1ha Oct-Nov
Harrowing two passes 2 ha Oct-Nov
Surface leveling 1ha Oct-Nov
Installation of drip irrigation system 1 ha Oct
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Planting — subdivision into plots 1ha Mar-Apr
Marking central line for labeling 28x04m 1 ha Mar-Apr
Transverse marking 0.4m 1ha Mar-Apr
Marking for furrow cutting 2m 1 ha Mar-Apr
Cutting planting furrows 2m 1ha Mar-Apr
Soaking seedlings in water 8000 pcs Mar-Apr
Preparation of seedlings for planting 8000 pcs Mar-Apr
Temporary heeling-in of seedlings 8000 pcs Mar-Apr
Distribution of seedlings along rows 8000 pcs Mar-Apr
Planting into furrows 8000 pcs Mar-Apr
Post-planting irrigation 1ha Apr
Application of herbicides 1 ha Apr
Irrigation through drip system daily 1ha Apr-Sep
Fertigation 10 times 10 ha May-Sep
Weeding in rows 5 times 5 ha May-Sep
Irrigation monitoring 1 ha May-Sep
Inter-row disking 5 times 5 ha May-Aug
Weeding in rows 2 times 4 ha May-Aug
Foliar feeding 5 times 5 ha May-Aug
Treatment against pests/diseases (if necessary)
Maintenance in the third year — mowing shoots 2 ha Mar
Raking cut shoots 2 ha Mar-Apr
Inter-row cultivation 5 times, 20-25 5 ha Apr

cm
Irrigation monitoring 1 ha Apr-Sep
Fertigation 5 times 5 ha Apr-Aug
Protective measures + foliar feeding 6 times 6 ha Apr-Aug
Harvesting 12 t/ha 12t Jul-Oct
Maintenance in subsequent years — mowing shoots 1 ha Mar
Raking cut shoots 1ha Mar
Inter-row cultivation 5 times 5 ha Apr
Application of mineral fertilizers via drip irrigation 0.3 t/ha 0.3t Apr
Irrigation monitoring 1 ha May-Sep
Protective measures + foliar feeding 6 times 6 ha Apr-Aug
Harvesting 17-18 t/ha 17-181t Aug-Sep

A comparative assessment of the economic efficiency of cultivating eight promising remontant
raspberry cultivars showed that during three fruiting years (from the second to the fourth), all of them
ensured the recovery of both capital and current costs and generated profit. A significant advantage
was observed in the Russian cultivar Bryanskoe Divo, which outperformed the others across all key
indicators. The production cost of this cultivar was 12,1% lower than that of the control variety Polka,
while profit was higher by 4 million tg/ha. The profitability level also increased by 23,9%. The
remaining cultivars proved less advantageous for commercial cultivation, as they lagged substantially
behind both the control (Polka) and the standout cultivar Bryanskoe Divo across the full range of
indicators (Table 2).

Table 2 - Economic efficiency of growing promising raspberry varieties

Ne Variety Productivity Costs Cost Revenue Profit Profitability (%)
(3 years, (thousand price  (thousand (thousand
t/ha) kzt/ha) (kzt/kg) kzt/ha) kzt/ha)
1 Polka (control) 27.8 17416 626 27800 10384 59.6
2 Bryanskoe Divo 31.6 17223 545 31600 14377 83.5
3 Karamelka 23.9 16373 685 23900 7527 46.0
4 Orange Miracle 23.0 16133 701 23000 6867 42.6
5 Nizhegorodets 19.6 15227 777 19600 4373 28.7
6 Raspberry Ridge 21.4 15707 734 21400 5693 36.2
7 Hybrid-39 19.8 15280 772 19800 4520 29.6
8 Polana 20.5 15547 758 20500 4953 31.9
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Figure -1 Economic efficiency of growing repair raspberries

Conclusions

The environmental efficiency of remontant raspberry cultivation in Kazakhstan is characterized
by:

« Sustainable technology with minimal chemical inputs and improved winter hardiness due to
pruning;

« Rational use of water and fertilizers through drip irrigation, organics, and fertigation;

o High productivity (=15 t/ha) and ecological safety of berries.

Such approaches meet the modern requirements of sustainable agriculture and can serve as a
model for the development of environmentally oriented horticulture in Kazakhstan.

Remontant raspberries demonstrate high economic efficiency. The cultivar Bryanskoe Divo was
identified as the most productive and adaptable for the southeastern regions of Kazakhstan, with an
average yield of 10 t/ha over the first three years—29,8% higher than the control cultivar Polka.

Greatest benefits are achieved by farms oriented toward direct sales (markets, processing,
farmer fairs) [6].

Recommendations for Kazakhstani farmers:

o Use high-quality planting material,

« Employ drip irrigation and mulching systems;

o Ensure timely pruning and fertilization;

« Actively develop sales channels.

Preferred cultivars: Bryanskoe Divo, Polka, Polana, and Kazakov’s domestic varieties
adapted to local climates.

Recommendations for Kazakhstani farmers [7].

v' Selection of varieties: «Bryanskoe Divo», «Polka», «Polana» and domestic Kazakov
varieties adapted to the climate of the region are preferred,;

v' Illuminated areas: south side, free space (aisles >2 m), drip irrigation;

v’ Top dressing: organic matter (manure, compost, ash) + mineral complex; avoid potassium
chloride;

v' Pruning: cutting off shoots for the winter at the root is the basis of biosecurity and
preparation for the next season [8].

The raspberry planting scheme significantly influenced the indicators of the number of
laterals, their number per running meter, the number of berries per shoot, the average berry weight,
shoot productivity and yield (P value<0.01). [9].
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On raspberry productivity. Repair raspberries are a group of raspberry varieties characterized
by the ability to bear fruit on annual shoots [10].
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KA3AKCTAHJIA PEMOHTAHTTBI TAHKYPAMIbI OCIPY IIH
IKOHOMMUKAUJIBIK KOHE OKOJOI'AJIBIK TUIMALIITT
Anoamna
Tankypaii Rosacealus TyksiMaaceina skaraapl (Rosacealuss.). Rubus L. cybrenyc tankypait

(Idaebatus) 120-nan acram Typai kamTuabl. OnapaslH KOMIIUTITIHAE XKEeMICTepi KbI3bUI, Capbl, aK
bopmana. OHaipicTe KbI3bUT TAHKYPAIbIH opTYpIii copTTapsl ecipinesni (Rubusidaebatus L.). Congbr
KBUIIAPbl PEMOHTAHTTHI TAaHKYpail COPTTapbIH LIbIFapyFa Kenl KeHuT Oeninal. TaHKypall eH KyHIbI
KUJIEK JTaKbUIIApbIHBIH Oipi. By epre micim >KeTUIETIH JKoHE OHIMII AaKpuimapasiH Typi [1].
Makanaga mapya KOXaJbIKTapbl MEH aybUl IIapyalllbUIbIFbl KOCIMOPBIHAAPHI YIIiH MEPCIEeKTUBTI
JaKblI PETIHAE PEMOHTAHTThl TaHKypaill ecipyAiH SKOHOMMKAJIBIK THUIMJILIIN KapacTbIPbUIAJbI.
HlapyambUIbIKTEl KYpY JKOHE KYTIN-yCTay HIBIFBIHAAPbIHA, OHIMJIUTIKKE, OTKI3Y JEHIreliHe >KoHe
peHTa0enbAUIINiHEe TaNgay >Kyprizuial. THIMAUIK KOpCEeTKIIITEpiHIH ecenTeyiepl >KoHEe KipicTi
apTTBIPY YLIIH arpoTeXHOJIOTHSUIApP/Abl  OHTainaHAblpy OOWBIHIIA YCHIHBICTap OepuIreH.
3eprTey KymbIcTapbl AnmaTel 0O0JdbICH, EHOeEKmIiKa3ak aymaHblHa KapacThl «AlmapOaeBy,
«XUIIKOBY» IIapya KoKaJbIKTapbl MeH «CeMupeube» MUTOMHUTIH/E KYPri3uial. 3epTrey 00beKTic
OompIm remontant TaHKypa copTTapbl O0omabl. Pecelime ecipiireH peMOHTaHTTHI TaHKYpPaWbIHBIH
nepcnekTuBTi coprrapel: bpsHckoe JluBo, Kapamenska, OpamxeBoe uyno, Hupkeropoger,
ManunoBas rpsana, I'mbpun-39, Ilonsk cenexkuusicelHblH copTTapel - [lonka >xone Ilomana
copTTapbiHa kyprizinai. bakeuiay peringe «Ilonka» TaHKypaid COPTHI aabIHABI.
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IKOHOMUYECKASA U DKOJOTHNYECKASA DOPEKTUBHOCTD

BBIPAIIIUBAHWSI PEMOHTAHTHOM MAJIMHBI B KABAXCTAHE

Annomauus

MaisHa OTHOCHTCS K ceMeiicTBY po3onBeTHBIX (Rosacealuss.). poxy Rubus L. moapoa manuna
(Idaebatus) Bxmouaer 6osee 120 BugoB. MHOrHE M3 HHX MMEIOT KPacCHBIE, XKEIThIC, OeIble HIIH
YepHbIe AT0/Ibl. B MpOM3BOACTBE BBHIPAIIMBAIOT PA3IMYHbIE COpTa MaJTHHBI KpacHOH (Rubusidaebatus
L.). B nocneanue roasl 0osbliioe BHUMAHUE YETISETCS CO3AaHUI0 COPTOB PEMOHTAaHTHOTO THIIA.
ManmHa — o71Ha U3 HanboJIee IIEHHBIX STOAHBIX KYJIBTYpP. DTO CKOPOIUIOAHAS U YpOXKaHAS KYJIBTypa
[1].

B crarbe paccMaTpHBArOTCS BOIPOCHI AKOHOMHUYECKOW A(PPEKTUBHOCTH BBIPANIMBAHUS
PEMOHTAHTHOM MallMHBl KAk TEpPCHEKTUBHOM KyIbTypbl i (epMepcKuX XO34iCTB H
arponpeanpusatuii. [IpoBeaéH aHamu3 3aTpaT Ha 3aKJIAIKY M yXOJI 3a TUIAHTAIMEH, YPOKaWHHOCTH,
ypoBHS Tpofaxk u peHTabenbHOcTU. [lpuBomsaTcs pacu€rbl mokazateneid >(heKTUBHOCTH U
PEKOMEHIAIMK TI0 ONTHMH3AIMH arpOTEXHOJIOTUW I TOBBIIICHHUS NpuObum. MccrmenoBanue
MPOBOAMIIM B KPECThSHCKUX XO3ficTBax «AMmapOaeB», «XHIIKOB» U MUTOMHUKE «CeMupeube»
EnGexmmkazaxckoro paitona AnmaTuHCKON o0nacti. OOBEKTOM HCCIIEIOBAHUS TTOCITYKUIH COpPTa
PEMOHTaHTHOM ManuHbl. [lepcrekTHBHBIE COPTa PEMOHTAHTHOM MaJHHbI, BbIBEJCHHBIE B Poccuu:
bpsiackoe nmuBo, Kapamenbska, OpamxkeBoe uyno, Hwkeroponen, ManunoBas rpsaa, ['uOpum-39,
uHTpoayuupoBanueie copra [lonbckoit ceneknuu — Polka u Polana. Copt manunbl Polka B3sT B
KaueCcTBE KOHTPOJIS.

Kntoueswle cnosa: peMOHTaHTHAs MallMHA, SKOHOMUYECKasi 3P PEKTUBHOCTh, PEHTA0EIbHOCTD,
CEITbCKOE X03SCTBO, STOI0BOJICTBO.

Bxiax aBTopos:

Oneiiuenko Cepreii HukomaeBMu — HaydyHOE pPYKOBOJCTBO, HAIlMCAaHUE IEPBOHAYAIBHOTO
BapHaHTa CTaThH, POPMYIUPOBKA LI€JEeH U 3a/1a4 UCCIIeI0BAaHUS, peJaKTHPOBAHNE TEKCTA.

XKaitnubaea JIs33aT AcbhlI0EKOBHA — IPOBEICHUE HKCIIEPUMEHTOB, PEITAKTUPOBAHHUE TEKCTA.

KyanzabikoBa DnbHapa Meip3akeeBHa - pelakTUPOBaHHE TEKCTa, POPMYIUPOBKA JTUTOO30pa.

Carunonnuna JKanap EpMexkoBHa — HalncaHue EpBOHAYAIBHOIO BApUAHTA CTaThH.

MyraieBa ['ayxap CanaxoBHa — pOpMyJIupOBKa 3a7jaudl U BEJCHHUE.

XKymaraea VYmkanrac TayOaeBHa - HamucaHWe I€pBOHAYaJIbHOTO BapUaHTa CTaTbH,
IIPOBEJICHUE DKCIIEPUMEHTOB.
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TORTOISE BUGS IN WINTER WHEAT AND PEST CONTROL

Abstract

The development of sustainable agriculture in Turkmenistan involves implementing water- and
resource-saving technologies, digital mapping of agrochemical soil conditions, and introducing
resistant high-yield winter wheat varieties. A critical component is effective protection from pests,
especially the tortoise bug (Eurygaster integriceps), which can cause significant crop losses if not
controlled. This study presents results from field research aimed at biological and chemical pest
management strategies. A detailed breeding calendar of the tortoise bug was developed and is now
actively used by agricultural specialists. The pest's life cycle, feeding behavior, and economic impact
are outlined, including quantitative assessments of damage during various wheat growth stages.
Effective countermeasures—such as timely harvesting, crop rotation, biological control agents like
Trissolcus grandis, and selective pesticide use—are evaluated. Our results confirm that integrated
pest management combining entomophages and modern agronomic practices leads to a healthier,
more productive crop. The paper concludes with suggestions for future research and wider application
of biological controls in Turkmenistan’s agriculture.

Keywords: tortoise bug, winter wheat, pest control, biological agents, Trissolcus grandis,
entomophages, agroecology, crop protection.

Introduction

In the “Revival of a New Era of a Powerful State: the National Program for the Socio-Economic
Development of Turkmenistan in 2022-2052,” under the leadership of President Serdar
Berdimuhamedov, the development of agriculture and environmental protection are key state
priorities [1]. This study aimed to analyze and enhance methods of combating harmful insects,
pathogens, and weeds, focusing particularly on the tortoise bug (Eurygaster integriceps), which is one
of the most damaging pests of winter wheat in Turkmenistan and the broader region.

Globally, the sunn pest (E. integriceps Puton) is a serious pest in over 12 Asian and Middle
Eastern countries, capable of inflicting up to 100 % crop loss in outbreak years, with devastation
reaching millions of tons of wheat. Furthermore, feeding by this pest injects proteolytic and
amylolytic enzymes into the grain, significantly reducing flour quality.

The scientific and practical significance lies in the creation of a breeding calendar for E.
integriceps, now actively applied by agronomists, enabling timely pest control and provision of robust
crop protection strategies.

Materials and Methods

The study incorporated both local and international literature, as well as original field trials at
the S.A. Niyazov University experimental farm. Biological control using entomophages, such as
Beauveria bassiana and Trissolcus grandis, was tested alongside an agrochemical mapping of soils,
and implementation of water- and resource-saving agronomic technologies.

Egg parasitoid mass-rearing followed Iranian protocols: overwintered E. integriceps were
collected, eggs harvested, chilled (-21 °C), then exposed to T. grandis in controlled lab conditions
(25-26 °C, 65 % RH), then later field-released.

Results and Discussion

Biology and Lifecycle

Adults: 10-13 mm long, broad oval-shaped, overwinter in leaf litter, emerge when temps rise
above 13-16 °C.
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Females lay ~28-42 eggs in two rows of seven; eggs hatch in 6-28 days and nymphs undergo
5 instars over 20-45 days.

One generation annually, feeding on leaves, stems and ears, leading to shriveling and
white-head symptoms.

Our breeding calendar aligns with international data: overwintering adults appear in early
spring, followed by oviposition and nymph emergence concurrent with critical wheat growth phases
(stem elongation to flowering).
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Figure 1. A chronology of the growth periods of winter wheat and tortoise bug (TAU —

2022).

Conditional numbers: Tortoise bugs: «— time of ovulation; - — larvae; + — those that have come out of winter; ¢ —
new generation; @ —hibernation time. Wheat: 1) planted period; 2) germination period; 3) fasciation period; 4) stem
growth time; 5) starting time; 6) flowering period; 7) lactation period; 8) completion period; 9,10) full ripening and

harvesting period

Figure 2. Damage of weed tortoise bug to wheat
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Economic Impact

Our field calculations:

Each adult causes losses of 3 g/m? (germination), 4 g/m? (flowering), and 8 g/m? (stem
elongation).

At four overwintered adults/m?, yield loss reaches ~6 centner/ha.

New generation nymphs damage ~50 grains each; at seven larvae per spot, yield loss
~1.3 centner/ha.

These figures correspond with global estimates: yield losses range 50-90 % in wheat, and
damaged flour is considered unusable if >2 % of kernels are affected.

Control Methods

1. Agrotechnical Measures

Early and timely harvesting interrupts the pest life cycle.

Crop rotation with 0.5-1 km buffer reduces infestation risks.

Autumn ploughing of crop residues limits overwintering adults.

Proper fertilization enhances plant resistance.

2. Biological Control

Beauveria bassiana showed high mortality rates in lab and field setups.

Trissolcus grandis mass-rearing and release achieved 40—70 % parasitism of eggs.

Other parasitoids include T. simoni, T. basalis, T. pseudoturesis.

3. Chemical Control

Nano-deltamethrin (2.5 %) achieved >90 % mortality in overwintered adults in greenhouse
trials.

Common pyrethroids remain effective when applied at recommended timings.

Chemical application should follow economic thresholds: 1-2 adults/m?, 2—4 nymphs/m2.

Conclusion

Integration of agrotechnical measures, biological interventions (B. bassiana, T. grandis) and
selective chemical control using nano-formulated insecticides enables economically and ecologically
sound protection of winter wheat. The breeding calendar developed in this study facilitates optimal
timing of interventions.

Recommendation: further expand field trials across diverse agro-ecozones in Turkmenistan to
validate scalability and long-term effectiveness, and explore use of a-amylase inhibitors inherent to
triticale as a complementary biocontrol strategy.
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KJIOIBI-YEPENTAIIIKA B IOCEBAX O3UMOM IMIIIEHUIIbI 1 MEPHI BOPHBBI
C BPEJUTEJISIMUA

Annomauusn

B ycnoBusix akTMBHOTO Pa3BUTHUSA CEIbCKOro Xxo3siiictBa TypkMmeHucTaHa oco6oe BHUMaHHE
yACNSeTCs 3allUTe O3MMOM IIIEHUIBI OT BpeauTened u Ooje3Heil. B pamkax HacTosIiero
UCClieIoBaHMsl ObUIM M3YYEHbI BOJIO- M pecypcocOeperaroniye TeXHOI0Iu1, LU poBoe yIpaBiIeHUe
CEeNTbCKOXO035MICTBEHHOW TEXHUKOW, pa3paboTKa arpOXMMHUYECKONW KapThl 3€Mellb, a TAKXKe MOCaKa
YCTOMYMBBIX K MECTHBIM YCJIOBHUSM COPTOB O3UMOW miueHunbl. OZHUM M3 Hambosee OMacHbIX
BpeauTee siBisieTcs Kion-yepenaiika (Eurygaster integriceps), HaHocsMI 3HAYUTEIBLHBIN yIIEPO
ypokaro. B xozne nccnenoBaHus COCTaBJIEH KaJ€HIAph Pa3MHOXKEHHUS KJIOMA-4epenallky, KOTOPbIH
IPUMEHSIETCS  CIIEUMAIMCTaMU [pPU  [POBEAEHUM  3alIUTHBIX  Meponpusatui. OnucaHsl
O6MoJIOrnYecKre 0COOEHHOCTH BPEINUTEIS, €r0 KU3HEHHbIHN IIUKII U (ha3bl pa3BUTHS, @ TAK)XKE CIIOCOObI
HaHeceHMsl Bpena moceBaM. [IpuBeneHBI KOJIMYECTBEHHbIE JaHHBIE O MOTEPAX Ypoxkas IpH
pa3nuyHbIX Pa3ax pocTa MIIEHULbI. PaccMOTpeHbI arpoTeXHU4ecKue, ON0JIOTHYEeCKUEe U XMMUYECKHE
MeToabl 00pbObl ¢ BpemutensimMu. Oco0oe BHHMaHHE YAEICHO NPUMEHEHHI0 OHOAareHTOB —
SHTOMO(AroB W TEIEHOMHUH, a TaKXe MX JlaboparopHOMY pasBezieHuto. IIpuBeneHs! naHHble 00
3¢ (HEeKTUBHOCTH pa3IMYHbIX MHCEKTULIUJOB B YCIOBUAX TypkMeHHcTaHa. B 3akimtoueHun aenaercs
BBIBOJ] O BBICOKOW SKOHOMHUYECKOH U OSKOJIOTMYECKOH 11e1eco00pa3sHOCTH  NpUMEHEHHUs
OMOJIOTMYECKUX METOJO0B 3aluThl pacTeHuil. [lomu€pkuBaeTcsi HEOOXOAMMOCTbH JAJbHEHIINX
Hay4YHBIX MCCJIEOBAaHUNH M MacIITaOHBIX IOJEBBIX HMCHBITAHUN U BHEAPEHUS SKOJIOTHYECKU
YUCTBIX TEXHOJIOTUH B CEIIBCKOE XO3IUCTBO CTPAHBI.

Knrwouesvie cnoga: o3umast NeHUIa, KION-yepenanika, BpeAuTeNn, Ouoioruyeckas 3aminra,
SHTOMO(Aaru, MHCEKTULIUIbI, arPOTEXHHUKA, YPOKAMHOCTb.

Aouues K., Xooocadypovies X.
C.A. Hus306 amwinoazvl Typikmen ayvln wapyauvliviebl yHusepcumemi, Auxabao,
Typixmencman, sagitarius@mail.ru
KbICKbBI BUJJAMJIAFBI TACBAKA KOHBI3/IAPHI )KOHE 3USTHKECTEPT'E
KAPCBI KYPEC HIAPAJIAPBI
Anoamna
Kpickbl Oupail eriHIIunrinae 3UsTHKECTEpJIeH KOpFay — ayblUl IIapyamlbUIbIFEl OHIMIUTITIH
apTTHIPYIbIH MaHbI3bl (QakTopbl Ooybin TaObUIaAbl. byn 3eprreyne TypikMeHCTaH skaraaibIHAA
KBICKbI OMJIaiifa 3UsH KeNTipeTiH HeTi3ri )oHMIKTepaiH O0ipi — KankaHmabac kannama (Eurygaster
integriceps) — Typajbl MOTIMETTEp YCHIHBLIFAH. ABTOpPJIap KaJKaHIIA0ACThIH OUOJOTHSIIBIK JaMy
KE3CeHJEepiH, TIPUIUTIK €Ty epeKIIeTIKTepiH KoHEe 6CIMIIKKE KeNTIpPeTiH 3UsSHbIH aHBIKTAbl. 3epTTey
HOTWIKECIH/IE 3USTHKECTEPIiH KoOet KYHTI30ecl Kacablll, MaMaHIapAbIH TOKIPUOETIK )KYMBICHIH/IA
KOJIJIaHbUTyla. OCIMIIKTI 3USHKECTEPACH KOpFAy YIIiH OWOJIOTHUSIIBIK KOHE AarpoTeXHUKAIBIK
o/icTepMeH Karap, XMMUSIIBIK TOCULIEep J€ KapacTeIpbutraH. [laliamaHbuFaH WHCEKTHIMATEPIIH
TUIMJIUTITT MEH OJIApJBIH eTiCTIK KaFJaiiblHaa KOJJIaHy HOTKenepi cunattanrad. CoOHbIMEH Kartap,
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sHTOMOdArTap MeH TeIICHOMUHIEP CUSIKTHI OMOJIOTHSUIBIK ar€HTTEPIIH POJIi MEH 3€pPTXaHAIIBIK 6Cipy
XKoJapbl kepcertinred. JXanmel anranaa, 3USTHKECTEPMEH KYpecTe KEUIeH I TOCLT — 3KOJOTHSIIBIK
YKOHE PKOHOMUKAJIBIK JKaFbIHAaH THIM1 €KeHI nojenaeH . by 6arpiTTa Oonamakra KeH ayKbIMIbI
FBUIBIMH 3€PTTEYJIEP KYPri3y KaKETTUIIT1 aTallbII OTTi.

Kinm ce30ep: KpICKbl Oujiaii, KankaHmabdac KaHaamna, 3UsHKeCTep, OMOJOTHSIIBIK KOPFaHBIC,
sHTOMO(ArTap, TeJICHOMUHAEP, MHCEKTHLUATED, EriHIIUTIK.
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QUALITY OF IRRIGATION WATER IN NORTH KAZAKHSTAN AFTER THE
HIGH SPRING FLOOD-2024

Abstract

Frequent hydrological anomalies linked to climate change have intensified concerns about
agricultural sustainability and food safety in North Kazakhstan. In particular, the high spring flood of
2024 created conditions that could potentially compromise the quality of irrigation water, raising the
risk of foodborne pathogen contamination. To evaluate these risks, a survey was conducted on both
surface and well water sources used for irrigation in the North Kazakhstan region, including six farms
and the city of Petropavlovsk.

Microbiological analyses focused on key indicators such as total coliforms and Escherichia
coli. Results demonstrated that, despite the large-scale flooding, the microbial quality of irrigation
water remained within acceptable safety limits. Coliforms and E. coli were present at background
levels, indicating that immediate risks of foodborne disease transmission were relatively low by three
months after the flood event. The study also contributed to refining the field sampling and testing
protocols, which can be applied in future monitoring campaigns.

These findings highlight that while irrigation water quality was not critically compromised in
the short term, systematic monitoring is essential to detect potential contamination and mitigate risks
to agricultural production, public health, and overall food security in the region.

Keywords: agriculture, irrigation, water quality, foodborne pathogens, E. Coli, North
Kazakhstan region.

Introduction

The Republic of Kazakhstan—a major agricultural producer and exporter—has recently begun
irrigating crops in the North part of the country, within the forest-steppe biome. The emerging
irrigation infrastructure, composed of man-made ponds designed to store snowmelt and water wells,
as well as lakes and streams, has not yet been evaluated for microbial quality. Recent high floods in
the Ishim River basin have raised serious concerns about widespread agricultural losses due to
extreme weather, increased risks from foodborne pathogens and chemical contamination (Grjibovski
etal., 2014, Salikova et al., 2021; Panyushkina et al., 2024). Irrigation water contaminated with fecal
matter at the source is often linked to outbreaks of pathogenic bacteria such
as Salmonella and Escherichia coli (Gerba & Choi, 2009; Martinez et al., 2016). In Arizona, for
example, canal irrigation systems have been closely associated with outbreaks of produce-related
infections involving pathogenic E. coli. In arid climates, key environmental factors influencing the
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presence of E. coli in irrigation water include air and water temperature, recent rainfall, turbidity, and
solar radiation (Oron et al., 2001; Rock et al., 2019; Sassi et al., 2020; Mufioz-Cortés et al., 2022).

To assess the vulnerability of irrigation water to fecal contamination following the severe spring
2024 floods in North Kazakhstan region (NK), we conducted sanitary surveys and collected water
samples from farming communities in the region and the Petropavlovsk metropolitan area. This study
presents preliminary findings on microbial water quality, with the goals to: 1) identify irrigation water
sources at elevated risk of contamination by pathogenic enteric bacteria in NK region, and 2) establish
a practical framework for irrigation water suppliers and farmers to manage microbial risks and help
ensure a safe food supply.

Methods

In August 2024, a two-week sanitary survey and water sampling campaign was conducted
across six large farms in the Taiynsha, Kyzylzharsky, Akkaynsky, Mamlyutsky, Zhambylsky, and
Yessilsky regions, as well as in the towns of Beskol and Petropavlovsk. At each site, 3—4 water
samples were collected from a total of 34 water sources, including surface waters (such as farm ponds,
low-salinity lakes, and Ishim River channels) and water wells used by crop producers or municipal
water suppliers. These sources represent the diversity of water used for agricultural irrigation in NK
region. For each water sample, we measured conductivity, turbidity, and air and water temperature.
Coliforms and E. coli. were counted with petrifilm plates (Photo 1). The protocols for analytical
measurements and survey are described in Gerba and Choi (2009). Correlation and linear regression
analysis applied to both the full dataset and separately for surface water and well water sources are
used to analyze the sampled materials.

;352D
SIM-2  3).08.21

o 51
Photo 1. Petrifilm count from a lake water sample near Simak, Zhambylsky region. This
water source is used to mix fertilizers for potato crops.

Results

We analyzed a total of 34 water sources, divided into two primary groups: 13 water-well
samples and 17 surface water samples. An additional four samples of filtered drinking water were
included in the survey as background controls. Sampling was conducted during rainfall, as well as
several hours and 1-2 days after rainfall events. No significant differences in microbial water quality
were observed under varying weather conditions. However, repeated sampling at individual water
sources is recommended to better assess the potential impact of weather on microbial contamination
of irrigation water. Figure la—b illustrates significant positive correlations between air and water
temperature measured in the field, and between coliform and E. coli counts—supporting the internal
consistency and representativeness of our dataset. The measured parameters showed high variability:
coliform counts ranged from 1 to 475 CFU/100 mL, E. coli from 0 to 200 CFU/100 mL, water
conductivity from 92 to 2,884 ppm, and water turbidity from 0.1 to 307 NTU. Preliminary analysis
suggests a possible correlation between bacterial concentrations, water temperature, and turbidity in
the surface water such as rivers and lakes. Notably, E. coli counts tended to increase when water
temperature exceeded 18°C (Figure 1c).
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Well water and farm-managed ponds generally demonstrated good microbial quality, with low
E. coli counts. In contrast, natural lakes and streams were identified as potential sources of bacterial
contamination in NK region, posing a higher risk for irrigation-related exposure to enteric pathogens.
These findings highlight the importance of targeted water quality monitoring, especially for surface
water sources near the farms. Previous media and academic reports have documented significant
contamination of water and food across Kazakhstan, with bacterial levels exceeding government
regulatory limits by 15-27 times, and frequent detections of Salmonella and E. coli (e.g., Grjibovski
et al., 2014; Rychshanova et al., 2021; Mendybayeva et al., 2023; Kuzeubayeva et al., 2024). Our
survey found that the microbial quality of irrigation water in NK region after the widespread and
long-lasting high flood of spring 2024 was generally good by the late summer. Potato and carrot crops
harvested in late August to early September 2024 were considered safe for consumption under all
observed weather conditions.
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Figure 1. Relationships between the surveyed parameters of irrigation water and temperature
in NK region. Scatterplots of significantly correlated parameters are only shown. Correlation of ¢)
and d) plots is driven by two marked outliers. More sampling required to confirm the relationship

between E. Coli and water temperature and conductivity.

Conclusion

Initial sampling and survey results indicate that NK region natural lakes and streams are the
most likely sources of contaminated irrigation water, particularly used by small farms and individual
producers. In contrast, larger farms equipped with constructed irrigation ponds and water wells have
significantly reduced their risk of bacterial contamination. Future assessments will focus on repeated
sampling during hotter and rainy weather conditions—weathers when the risk of contamination is
expected to be higher—as well as on expanding the sample size from farms lacking irrigation
infrastructure. Although the risk of foodborne disease transmission was found to be low three months
after the flood-2024, we recommend that producers continue to monitor irrigation water for potential
contamination by foodborne pathogens, especially during extreme flood years.
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ANaHIAYIIBUIBIKTEI KYIICHTTi. ATan aiTkaHaa, 2024 >KbpUTFBI )KOFapbl KOKTEMI1 CYy TaCKbIHBI Cyapy
CYBIHBIH CalachblHa HYKCaH KeTipyl MYMKIH XaFaaiaap TYFbI3bIIl, TAMAK apKbUIbI TATOTCH/II JIaCTay
KayIiH apTTeipaabl. Ockl Toyekenaepai 6aranay ymin Contyctik KazakcTan o0JIbICkIHIA Cyapy YIIiH
naiiiananbpIaThIH JKEp YCTI JKOHE YHFBIMA Cy K©3/epiHe, OHBIH IIIiHAE aJIThl MIAPYaIlbUIBIK IE€H
[Terpomari KanacklHIA 3€PTTEY XKYPri3imi.

MuKpOOHOJIOTHSUTBIK TaJayap >Kajmbl KodudopMmamap >KoHE iIIeK TasKIIagapbl CHSIKTHI
Heri3ri KepceTkimTepre OarbITTainrad. HoTmkenep ayKbIMIbI Cy TacKbIHBIHA KapamacTaH, Cyapy
CYBIHBIH MHUKPOOTBIK camachl KOJAWIbl Kayinci3aik merinae cakraiatbiHbiH kepcerti. Coliforms
xoHe E. coli ¢onaplk nmeHreiige Oosmbl, OYJI Cy TAaCKbIHBI OKHFAChIHAH KEHIH VI ail ©TKEeHJIE
TaFaMJIbIK aypyJIapJblH Tapaly Kayli CalbICTBIpMalbl TypAe TOMEH OONFaHbIH KepceTei. 3epTTey
COHBIMEH Karap Oonamak 0akpliay HayKaHIapblHIa KOJJAAHbUIYbl MYMKIH JTalaliblK ChIHAMallapbl
aJly KoHE ChIHAY XaTTaMaJlapbIH KETIAIpyre bIKHal eTTi.

Byt KOpbITBIHIBLIAP Cyapy CYBIHBIH Canachl KbICKa Mep3iMe alTapibIKTail Oy3buIMaraHbIMEH,
BIKTHMaJ JIACTaHYAbl AHBIKTAy JXOHE AaybUINIAPYaIIbUIBIK ©HJIPICiHE, XaJIbIKTBHIH JIEHCAYJIBIFbIHA
JKOHE aliMaKTaFrbl JKaJIIIbl a3bIK-TYJIK KAYINCI3AIriHe KayinTep/Il a3alTy YIIH Kyheai MOHUTOPUHT
MaHBI3/Ibl CKEHIH KOPCETEIi.

Kinm ce30ep: aybll mapyaiblUIbIFbl, Cyapy, Cy camachl, TaraMabIK Ko3ablpreimTap, E. Coli,
Conryctik KazakcTan 0OJIBICH.
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KAUYECTBO IOJIMBHOM BO/IbI B CEBEPHOM KA3AXCTAHE ITOCJIE
BBICOKOI'O BECEHHEI'O ITABOJKA 2024 TOJIA

Annomauus

YacTele THIPOJIOTUYECKHE aHOMAIHMH, CBSI3aHHBIE C W3MEHEHHEM KJIMMaTa, YCHJIWIN
00€CIIOKOCHHOCTh 10 TMOBOAY YCTOHYHMBOCTH CEIbCKOTO XO3sicTBa M 0€30MacHOCTU MHUIIEBBIX
npoayktoB B CeBepHom Kazaxcrane. B uacTHOCTH, BRICOKMI BeceHHUM mMaBoiok 2024 roxa co3mai
yCIOBUS, KOTOpPHIE MOTEHIIMAIBHO MOTYT CHHU3UTh KaueCTBO MOJIWBHON BOJBI, MOBBIIIAS PHCK
3apaKeHHs] TATOreHAaMH MHIIEBOTO MPOUCXOXACHUs. [ OIEHKH 3THX PUCKOB OBLIO TPOBENEHO
oOcieoBaHNE KaK MOBEPXHOCTHBIX, TaK U CKBAXUHHBIX MCTOYHHUKOB BOJbI, UCTIOJIB3YEMBIX IS
opomieHusi B CeBepo-Kazaxcranckoil oOnacTu, BK/IIOYas 1IECTh (PEPMEPCKUX XO3SIMCTB U TOpOJ
IIerponaBioBCK.

MukpoOunosiornyeckuii aHajiu3 ObUI COCPEOTOYEH Ha KIIIOUEBBIX IMOKa3aTeNsX, TaKUX Kak
obmiee coaepxaHue KOMU(PpOPMHBIX OaKTepuil U KUIIIEYHON MaNo4Ku. Pe3ynbTaThl mokasaiu, 4To,
HECMOTpsI Ha MaciuTaOHOe HaBOAHEHHE, MHKPOOHOE KauecTBO IOJIMBHOW BOJIBI OCTABAIOCH B
npenenax JOMYyCTUMBIX HOpM Oe3omacHocTd. KomudopmHble OakTepuy W KUIIEYHAs Maloyka
MIPUCYTCTBOBAIIM Ha (JOHOBOM YPOBHE, UTO YKa3bIBA€T Ha OTHOCUTEIHHO HU3KUN HETIOCPEICTBEHHBIN
pUCK mTepenayn 3a00JieBaHHWI MHUIIEBOTO TPOMCXOXKIEHUS B TEUCHHE TPEX MECAIEB IIOCie
HaBoJHEeHMs. MccienoBaHue TakkKe CIIOCOOCTBOBAIO YTOYHEHHMIO MPOTOKOJIOB oTOOpa mpol u
TECTUPOBAHUS B MOJICBBIX YCIOBHUSAX, KOTOPHIE MOTYT OBITh MCIIOJIH30BAHBI B OYIYIIMX KaMIaHUSIX
MoHHUTOpHHTA. [lomydeHHBIE pE3yNnbTaThl CBUACTENBCTBYIOT O TOM, 4YTO, XOTS KadyeCTBO
OpPOCHTEIHLHOU BOJIBI HE MOJABEPIIIOCH KPUTHICCKOMY YXYANICHUIO B KPATKOCPOUHOU TIEPCIIEKTHUBE,
CUCTEeMAaTUYECKUH MOHHUTOPHHI HEOOXOIWUM [UIS BBISBICHUS TOTEHIIMAIBLHOTO 3arps3HEHHS U
CHIDKEHHSI PHCKOB ISl CEIBCKOXO3SMCTBEHHOTO TPOM3BOJICTBA, 3[0POBbS HACENCHHS W OOIIeH
MIPOIOBOJILCTBEHHOM 0€30M1aCHOCTH B PETHOHE.

Knrwouesvie cnoea: cenbckoe XO03SHCTBO, OPOIICHHE, KAYeCTBO BOJBI, MUIICBHIE ITATOTEHBI,
kuiievyHas najgouka, CeBepo-Kazaxcranckas o01acTb.
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YKaszaxcxuii nayuonanvnoni acpapnsiii ucciedosamenscruil ynusepcumem, Aimamol. Kazaxcman.
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MHOUCK NOT'UBIINX HACEKOMBIX C IIPU3HAKAMMU BAKTEPUO3A B
PA3JIMYHBIX ITPUPOJHBIX CTAIUAX KASAXCTAHA

Anunomayus

B pamkax mpoBeneHus UCClieI0BaHUI 10 cOOpy MPUPOAHBIX CYOCTPaTOB U MOMCKY MEPTBBIX
HACEKOMBIX C IPHU3HAKaMU OakTepro3a ObUIM OPraHW30BaHbI LIEJIE€BbIE MAPIIPYTHbIE 00CIEI0BAHUS
pa3nuuHbIX JiecHbIX 3KocucteM Kazaxcrana. IlonmeBas pabora oxBaTWiIa JIEHTOYHBIE OOpBI
I'ocynapcTBeHHBIX JIECHBIX HNPUPOAHBIX pe3epBaToB «EpTHc opmans» (IlaBnomapckas o6nacTs) u
«Cemeili opmanb» (Abaiickas 007acTh), KOTOpPHIE MPEICTABISAIOT COOOW YHHKAJIBHBIC YYAaCTKH
OopealbHbIX JIECOB C BBICOKOW CTENEHbI0 OMOpa3HO0Opa3usl.

JlononHUTENbHO 0O0CIEI0BAaHUIO IOJIBEPIVIMCh YYacTKU JIECHOrO MaccuBa bypoBoe B
AKMOJIMHCKON 00J1acTH, JiIecHble MaccuBbl BocTouno-Ka3axcranckoil 06i1acTu, a Takke 3allUTHbIE
neconosiocsl B Kerenckom, EnbGexmmka3zaxckom u Kapacalickom paitonax. Kpome Toro, B 30HY
HCCIIEIOBaHMsI BOILIM NMPHUPOHbIE yyacTku Mie-Anatayckoro rocy1apcTBEHHOr0 HallMOHAJIBHOTO
napka B AJIMaTUHCKOM 00J1acTH, XapaKTEpU3YIOLIUECS BBICOKOM 3KOJOTHYECKON 3HAYMMOCTBIO.

B xone mnoneBbix MeponpusTHii Obulo cobOpaHo 580 00pa3loB SHTOMOJOTMYECKUX U
MOYBEHHBIX cyOcTpaTtoB. M3 Hux B mabopaTopHBIX yCIOBUSX HcciaeaoBaHo 479 o0pasios, B
pesynbTarte 4ero 0bu10 BoiAeaeHo 30 uzonsato 6akrepuu Bacillus thuringiensis. Pe3ynbTarsl JaHHBIX
UCCIIEIOBAaHUM MOIYyT Jiedb B OCHOBY pa3pabOTKU OTEUYECTBEHHBIX OHOMHCEKTULUIOB,
CIOCOOCTBYIOIIMX YCTOWYMBOMY Pa3BUTHIO arpapHOro CEKTOpa M CHU)KEHUIO 3aBHUCUMOCTH OT
XUMHUYECKHUX CPEJICTB 3aIIUThI pAaCTECHUM

Knroueswvre cnosa: npupoonvie napxu, Bacillus thuringiensis, muxpoopeanuszm, 6axmepuos,
epeoument, uzonam, cyocmpam.

Beeoenue

[IpencraButenu rpymnmnsl B. thuringiensis MHUPOKO pacHpOCTpaHEHbl B MpHpoje Oiaroaaps
crocoOHOCTH 3((EKTUBHO aJaNTUPOBAThCA K Pa3IMUHBIM AKCTPEMaJbHBIM YCIOBUAM. OTH
OaKTepHM BBLACISIOT M3 MOYBEHHBIX 00pa3lloB, U3 OOJIBHBIX HACEKOMBIX U UX TPYHOB. BbIABIEHO
6oxee 70 pazHoBuaHOCTEH, 3 PexkTUBHBIX MPoTUB PpuTodaros u3 orpsanos Lepidoptera, Coleoptera,
Diptera u Hymenoptera. [Tocne o6pabotku pactenuii 6aktepun Bt pnmurenbHoe Bpemsl COXpaHSIOT
xu3HecriocooHocts [1, 2]. Belcokas Ouonoruueckas 3¢¢exktuBHOCT, Bt cBsizaHa ¢
aHTU(UIAHTHBIMH, TEPATOT€HHBIMH W JEPENPONYyKTUBHBIMH cBoiicTBamu. [laToBap A aKkTHBEH
MIPEUMYILIECTBEHHO NMpOTUB yemryekpbliblx (Lepidoptera), B — mpoTHB JIMUMHOK KPOBOCOCYILIMX
KOMapoB M MOIIEK, a TaKKe pacTUTENbHOSAHbIX KoMapoB (Diptera), C — IpoTHB XKECTKOKPBUIBIX
(Coleoptera) [3].

braronapst HanM4HIO KPUCTAUIOB SHIOTOKCHHA, 9K30TOKCHHA, Gocdonumnaszsl C u crop y Bt
MPOSIBIISIETCS, SHTOMOTOKCUYECKH, SHTOMONIATOI€HHBIA U MeTaTokcuueckuil adekrel. bakrepun,
MPOHWKAsT B OpPraHW3M HACEKOMBIX, BBI3BIBAIOT 3a00JIEBaHUS, KOTOPBIE COMPOBOXKIAIOTCS
centuiiemue. [lapa3ut nepexoauT B OONBIIMX KOJIMUYECTBAX B reMOIUM(Qy, MONaAaeT B MUTEIUN
KUIICYHUKA, TJIe THTCHCHBHO Pa3MHOXKACTCS M BBI3bIBAET rHOENIb HACEKOMBIX [4,5].

CoueraHue pa3IMYHBIX MEXaHM3MOB BO3AEHCTBHs y Oaktepuii ponma Bacillus (mx mrammer
crocoOHbI mpoaynupoBath oT 50 10 200 GMOTOTUYECKH aKTUBHBIX BEIIECTB) CO3/1a€T OCHOBY IS
3¢ (EKTUBHOTO CHI)KEHUS YHMCICHHOCTH BpEIHBIX OpraHu3MoB [6]. OpHako accOpTUMEHT
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OMOJIOTMYECKUX TECTULUAOB 3HAYUTEIbHO MEHbIIe, 4eM Xumuueckux. g pa3paboTku u
MIPOU3BOJICTBA OHMOMNpenapaToB HEOOXOAMMBI AKTHUBHBIC HCXOJHBIC IITAMMBI, IMOHMCK KOTOPBIX
BEJETCSl B MPUPOAHBIX HCTOYHHMKAX IO KPUTEPUSIM TEXHOJIOTUYHOCTH, AKTUBHOCTH M CIIEKTpa
newicrBus [7].

buonoruueckue npenapaTbl UMEOT OOJBIION MOTEHUHMAN A CHUXKEHHS HCIOIb30BaHUS
XUMHAYECKHX TECTUIMIOB W CO3JaHHMs YCTOMUMBBIX M OKOJIOTHYECKH O€30MacHBIX CHCTEM
CEJIbCKOXO03SICTBEHHOTO MTPOU3BOJICTBA. DTO MOMOXKET YIYULIUTh KA4eCTBO MPOAYKIIUHU, COXPAHUTh
Onopa3sHooOpa3ue U 00ECICYNTh YCTOMYMBOE Pa3BUTHE CEIbCKUX TeppuTopwuii [8,9].

[lenbro HACTOAIIETO MCCIENOBaHUs ObUT MOWCK U BBIJENIEHUE OaKTepuid, MPUHAISKAIINX K
rpynme thuringiensis, s ganpHeimei ux UICHTHPUKAUHE U 0TOOpa IITAMMOB, MIEPCIICKTUBHBIX B
KauecTBE IMPOJYLIEHTOB OHUOMpPEnapaToB JHTOMOLMIHOTO JCHCTBUS B OTHOIIEHMHU BpPEIHBIX
HACEKOMBIX YEIIyEeKPbUIBIX.

Mamepuanvt u memoowl uccyiedoeanuil

B mponecce uccnenoBaHuil MCMOIB30BAHBI OOIIEIPUHATHIE METOABI MO0 MHUKPOOHMOJIOTUU H
3amure pactenuii [10].

OOBEKTHl HWCCIICIOBAaHUN — TIOTHOIINE HACEKOMBIE C TpH3HAKaMU OaKTepHo3a, TaKKe
MIPUPOIHBIE cyOCTpaThl (MI0YBA, ONABIIKE JUCThs, KOPa IEPEBHEB).

COop HacekOMBIX C MpU3HAKaMHU OaKTepmo3a, a TaKKe cOOp MOUBBI, OMaaa JUCTHEB IS
Beinenceuus Bacillus thuringiensis mpoBoauiy B mpupoHbIX pe3epBaTax B yCIOBHsX [1aBiomaapckoit
(I'JIIIP «Eptuc opmanbi»), Bocrouno-Kaszaxcranckoit (I'JIIIP «Cemeit opmansi», 'HIIIT «Katon-
Kaparaii»), Axkmonunckoit obnactu (bopabaii) 1 AnMaTHHCKOM (TIpeAropHbIE 30HBI 3aMIUHCKOTO
Amnaray u zip.) o0nacTsix.

Pezynomamul u o6cysyncoenusn

B xojne HacrosIiero uccieroBaHus, HallEJIEHHOIO Ha cOOp MPUPOJHBIX CyOCTPaTOB U MOUCK
MOruOIMIMX HACEKOMBIX C MpH3HaKaMu OakTepuo3a, HAMHU OBLIM TMPOBEACHBI MAapIIPYTHHIE
o0clieIoBaHMs JIGHTOYHBIX O00poB ['0CymapCcTBEHHOTO JIECHOTO HMPUPOIHOTO pesepBaToB «EpTtHC
opMaHbl», pacnojoxkeHHoro B [laBmomapckoit obmactu, u «Cemell opMaHbI», HaXOIALIETOCS B
Abaiickoii oomactu. Takxe ObuTH 00CIIEIOBaHBI YYaCTKHU JIECHOTO MaccuBa bopabaii B AKMOTMHCKOM
o0JacTu U JecHbIe MacCUBHI BocTouHOro Kazaxcrana (pucyHok 1).
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Pucynok 1 — O6cnenoBanHble npupoHbIe pesepBarsbl Pecniyonuku Kazaxcran

B ycnoBusx AnmatuHCKOW oOmacTd ObLIM 00CiI€qOBaHBI NPUPOJHBIE pe3epBaThl Mie
aJlaTayCKOro  TOCYNapCTBEHHOIO  HAMOHAJIBHOIO  Iapka,  Jjecomosocsl  KereHckoro,
Enbexmmkazaxckoro u Kapacaiickoro paiioHOB.

OTU TepPUTOPUHN OTIIMYAIOTCS CBOMM pa3zHooOpa3ueM ¢iiopsl U ¢ayHbl. J[aHHbIE MecTa ObUIH
BbIOpaHbI HE CITy4aifHO, TaK KaK OHU IMPEJICTABIAIOT CO00I YHUKAJIbHBIE SKOCUCTEMBI, KOTOPHIE HE
MO/IBEPKEHBI BIMSHUIO aHTPOIOT€HHBIX (DAKTOPOB, TAaKUX KaK MECTUIUAHAs Harpy3ka, BbIpyOka
JIECOB, 3arpsi3HEHNUE U ypOaHHU3aIHs.
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B xone wuccnenoBaHuit MBI Takke coOupanau oOpasibl MOYBBI M PACTUTENBHOCTH, YTO
MO3BOJIMIIO ITPOBECTH JAIbHEHIIINE aHAIN3bI Ha HAJTMYME TTATOTEHHBIX MUKPOOPTaHU3MOB.

Bcero namu 6s110 coopano 580 06pa3ioB, u3 HUX uccienoBano 479 obpaszua: 203 mpupoHBIX
cyOcTparoB (Io4Ba, OMaj JIMCTBHI, KOpa JepeBbeB) U 276 MOruOIIMX HACEKOMBIX C MpU3HAKAMU

OakTepuo3a.

" GG

HACCKOMBIX C ITPU3HAKaAaMH 6aKTepH03a

B xoze qaHHBIX MapHIpyTHBIX 00CIeI0BaHUN OBUTH HAWICHBI IIOTHOIINE T'yCEHUIIBI I0JOHHON
mosu (Hyponomeuta malinella), mucroBeprok (Tortricidae), coBok (Noctuidae), pernHoii GensHOK
(Pieris rapae) u ap. MpernoIoKUTENBHO C IPU3HAKaMH OaKTepro3a.

Tab6auma 1 - Pesynmprarel cOOpa HACEKOMBIX W IMPHPOTHBIX CYOCTPAaTOB C NpPHU3HAKAMU
0aKTepHo3a U BbLIEJICHHbIE OAKTepHaAIbHbIE H30JISThI

(Dendrolimus pini L.)

HasBanne nHacekoMoro Kon-Bo Kon-Bo Koi-Bo BeIIET-X Mecto cOopa X0o3ssuHa
co0p. HACCIEN-X HU30JIATOB
9K3EMILIL. 9K3EMILIL.
1 2 3 4 5
[TaBiogapckas o0macTh
cybcTpaThl
O0pas3Isl HOYBHI 48 48 2 [MaBnomap
XBoH 25 25 - [MaBnomap
Kopa nepeBbeB 21 21 2 [MaBnomap
HaceKoMble, oTpsi uemryekpbuibix (Lepidoptera)
CoCHOBBII KOKOHOTIPSIZL 26 26 1 [aBromap

AnmMaTtHnHCKasg 00/1acTh

cy0OCcTpaThl
O0pa3ibl OB 44 44 - Enbexinka3axckuid p/H
21 21 - Kerenckwuii p\u
Kopa nepeBneB 10 10 - EnOekiika3axckuil p/H
Ormang TUCThEB 19 19 - EnOekiika3axckuil p/H
12 12 - Kerenckwuii p\u
XBost 14 14 Kerenckuii p\n

HAaCCKOMBIC, OTPA YCITYCKPBLIbI

x (Lepidoptera)

(Helicoverpa armigera Hbn.)

S16n0HHAsT MOJTB 13 13 3 Kapacaiickwuii p/H,
(Hyponomeuta malinella L. Zell.) Axcaiickoe yIIenbe
110 70 3 THIIII Une Anaray, Paxar
cait
77 35 - THIIII Une Anaray,
ymense Ky3Herona
XJI0IKOBast COBKa 3 1 - EnOexmuika3axckuii p/H
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Kykypysubiii  moteitek  (Ostrinia 7 4 - EnbGexmmkasaxckuii p/H
nubilalis Hbn.)
ITnomoxopka  sonmounas  (Cydia 2 2 - EnGeximuka3axckuii p/H
pomonella L.) 1 1 1 [HIIII Ine Anaray
Caoosas nsoenuya (Geometridae) 65 65 9 T'HIIII Lne Anatay
KoTeipOyiak
JlucroBeptka 3enenas (Tortrix 21 21 1 Kapacaiickwuii p/H,
viridana) AnmabIoax
Tomarnas mose (Tuta absoluta) 3 3 2 EHOeKIINKa3axCKHuil p/H
Pennas Gensuka (Pieris rapae) 1 1 -

OTpsiAL TIepenonyaTokpsutbie (Hymenoptera)

JIucToBO MIOIIEPHOBBII 6 6 6 Kapacaiickwuii p/H,
noaronocuk (Phytonomus AnMaisioax
variabilis Hbst.)

BocTouno-Kazaxcranckas o0yactp

cyOcTpatsl

O0pa3iibl OYBBI 16 6 - Katon Kaparaii
Kopa nepeBbeB 6 6 - Katon Kaparaii
JIuctes 9 5 - Karon Kaparaii
Bcero: 580 479 30

Kak BugHO u3 Tabnuipl, Bcero ObUIo cobOpaHo Ha uccinenoBaHue 580 oOpasia, U3 HUX

uccnenoBano 479 u BeiaeneHo 30 uzossiro Bacillus thuringiensis.

MCpTBBIC r'yCEeHUIlbl C IMpHU3HAKaMHU 6aKTepHo3a ObLIH I/IHCHTI/I(I)I/II_II/IpOBaHBI KaK TI'yCECHHUIIbI

mucroBeprok (Tortricidae), Hemapuoro menkonpsina (Lymantria dispar), camoBoii IsiACHUIIBI

(Geometridae), s6monnoii monu (Hyponomeuta malinella), coctoBoro xokonomnpsaa (Dendrolimus

pini) u ap. Y3 coOpaHHBIX TPYIOB HACEKOMBIX B YHCTYIO KYJIbTYpY OBUIO BBIIEICHO 28 H30JSTOB

Bacillus thuringiensis, u3 00pa3ioB MOYB ¥ KOPbI [ICPEBHEB OBUIO BBIACICHO 2 H30JIATa

HSHTOMOIIATOTC€HHOU OaKTEePHH.

Hacexomeie ¢ [MprU3HaKaMu 6aKTepHo3a UMEIIN PasMATYCHHBIC OpraHbl W TKaHHU (HpI/I

COXPAaHEHUU HApYKHBIX IIOKPOBOB) C M3MEHEHHOH OKpacKkod (IIOUYEpPHEHHME) C XapaKTEPHBIM

crenu(pUIecKUM THUIOCTHBIM 3allaxoM (PUCYHOK 3).
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«OciMIIKTep/l KOPFay - XKachLl OaiiTak a1eM» TakbIpbIObiHa XanblKapailblK FhUIBIMA-PAKTHKAIIBIK
koH(pepennmsiceiHbiH APHAWBI HIBIF APBIJIBIMbI

[Toru6bmmx B MPUPOAE HACEKOMBIX OOHApPYXUBAIM B TMAYyTUHHBIX THE3/1aX, B CBEPHYTHIX
JUCTBSX U JP.

Bonbpiie Bcero morumOmmx HAaceKOMBIX ObLIO coOpaHo Ha Tepputopuu Mie-Anarayckoro
TOCYJapCTBEHHOTO HAIIMOHAJIBLHOTO MPHPOTHOIO Mapka M JIGHTOYHBIX Oopax «Eptrc OpmaHbI».
HekoTtopeie JlecHUYECTBA B STUX PETHOHAX OTIUYAIUCh BBICOKUM YPOBHEM pPaCIpOCTPaHEHUS
BpeIUTENeii HACEKOMBIX M, B CBSI3W C ATHM Ha JAaHHBIX TEPPUTOPHUSAX HAOIIOAAIach MaccoBas
AMU300THS COCHOBOTO KOKOHOMpsIIa Ha COCHAaX W SIOJIOHHOW MOJM Ha AuKuX sOnoHsx Cusepca,
COOTBETCTBEHHO (PUCYHOK 4).

» V) - \4) \\
Pucynok 4 — MaccoBoe pacipocTpaHeHHE BPEAUTENEH B TOCY1apCTBEHHBIX MAPKax

Buvieoown

[IpoBenéHHBIE WCCIIEAOBAaHUS B PAa3IMYHBIX NPHPOJIHBIX 30HAX AJIMaTHHCKOW oOjacté —
BKJItOYas Mne-Anarayckuil rocylapcTBEHHBbIH HallMOHAJIbHBIM Iapk M Jecomnosnocskl Kerenckoro,
Enbexmmkazaxckoro u Kapacaiickoro paiioHOB — 03BOJIUJIM BBISIBUTh HAJTMYME YHTOMONATOI€HHBIX
Oakrepuii, B yactHoctu Bacillus thuringiensis, B ecrecTBeHHBIX YCIOBHAX. DTH TEPPUTOPHH, C
MUHUMAaJIbHBIM aHTPONOTE€HHBIM BO3AECUCTBUEM, IMPEACTABISIOT COOON IIEHHbIE 3KOCHCTEMBI,
CITy’Kalllie eCTECTBEHHbIMH pe3epByapaMH MoJIe3HOH MUKPO(DIOPHI U SHTOMO(DAYHBI.

Haubonbiiee kKoau4ecTBO HACEKOMBIX € MpHU3HAKaMu OakTepuo3a ObuIO 3a(pUKCHPOBAHO B
MeCTaX MacCOBOTO CKOIIJIEHHMSI BPEAMTENEH, I/le OTMEYAINCh YMU300TUH, YTO CBUAETEIBCTBYET O
BBICOKOM IOTEHLMAJIE €CTECTBEHHBIX MEXaHU3MOB PETYJISALNUN YUCIEHHOCTH BPEIHBIX HACEKOMBIX.
[Tonmy4yeHHble NaHHBIE MOTYT CTaTh OCHOBOW ISl pa3pabOTKH OMOJIOTMYECKHUX CPEICTB 3aIlUTHI
pPacTeHMi U yCTOMUMBBIX K MATOT€HAaM IKOCUCTEMHBIX CTpaTeruil B 00pb0e ¢ BpeAUTEIIMHU.

Baarogapuoctb. HMccnenoBanusi BbeimonHeHbI B pamkax '@ AP14871184 «Co3nanue
OTEYECTBEHHOT'O0 OMOMHCEKTHLIMJAa Ha ocHoBe Oaktepuu Bacillus thuringiensis st KoHTposs
YeIyeKpbUIbIX BpeauTenel B yciaoBusax Kasaxcranay

CnuCOK HCTOYHMKOB

1. Crickmore N, Berry C, Panneerselvam S, Mishra R, Connor TR, Bonning BC (2020) A
structure-based nomenclature for Bacillus thuringiensis and other bacteria-derived pesticidal
proteins. J Invertebr Pathol:107438. https://doi.org/10.1016/}.jip.2020.107438

2. Raymond B., Federici B.A. In defense of Bacillus thuringiensis, the safest and most
successful microbial insecticide available to humanity — a response to EFSA. FEMS Microbiology
Ecology, 93(7), fix084. https://doi.org/10.1093/femsec/fix084

3. Chakrabarty, S., Jin, M., Wu, C., Chakraborty, P., & Xiao, Y. (2020). Bacillus thuringiensis
vegetative insecticidal protein family Vip3A and mode of action against pest Lepidoptera. Pest
management science, 76(5), 1612-1617. https://doi.org/10.1002/ps.5804

56



https://doi.org/10.1016/j.jip.2020.107438
https://doi.org/10.1093/femsec/fix084
https://doi.org/10.1002/ps.5804

I3nenicrep, Hotmwkenep — Mccnenosanus, pezynabratsl. Ne03-1(special) 2025, ISSN 2304-3334

4. Saber W.ILA. Ghoneem K.V., Al-Askar A.A., Rashad Y.M., Ali A.A., Rashad E.M.
Chitinase production by Bacillus subtilis ATCC 11774 and its effect on biocontrol of Rhizoctonia
disease of potato. Acta Biologica Hungarica, 2015, 66(4): 436-448
https://doi.org/10.1556/018.66.2015.4.8

5. TlaToreHbl HAacEKOMBIX: CTPYKTypHble H (yHKIHOHaNbHBIE acrekTel / Ilom pen.
B.B.I'mynioBa. — M: Kpyrasiii rox. - 2001. — C. 736.

6. OninxaHkb3bl A., Tneyoeprenos X.M., bana6ek A.H., llucen6aesa H.)K., [llakuposa ©.E.
Bacillus thuringiensis — GuonorusibIK KOpray KypajJapblHbIH Heri3i // «I3aeHicTep, HOTHXKeEIep —
HccnenoBanust, pe3ynbratei» Ne3 (103) 2024. -C. 313-322. https://doi.org/10.37884/3-2024/35

7. Gomis-Cebolla, J., & Berry, C. (2023). Bacillus thuringiensis as a biofertilizer in crops and
their implications in the control of phytopathogens and insect pests. Pest management science, 79(9),
2992-3001. https://doi.org/10.1002/ps.7560

8. Hernandez-Huerta, J., Tamez-Guerra, P., Gomez-Flores, R., Delgado-Gardea, M. C. E.,
Robles-Hernandez, L., Gonzalez-Franco, A. C., & Infante-Ramirez, R. (2023). Pepper growth
promotion and biocontrol against Xanthomonas euvesicatoria by Bacillus cereus and Bacillus
thuringiensis formulations. PeerJ, 11, e14633. https://doi.org/10.7717/peerj.14633

9. Lacey, L. A., Grzywacz, D., Shapiro-llan, D. I., Frutos, R., Brownbridge, M., & Goettel, M.
S. (2015). Insect pathogens as biological control agents: Back to the future. Journal of invertebrate
pathology, 132, 1-41. https://doi.org/10.1016/].jip.2015.07.009

10. Azizoglu U. (2019). Bacillus thuringiensis as a Biofertilizer and Biostimulator: a Mini-
Review of the Little-Known Plant Growth-Promoting Properties of Bt. Current microbiology, 76(11),
1379-1385. https://doi.org/10.1007/s00284-019-01705-9

References

1. Crickmore, N., Berry, C., Panneerselvam, S., Mishra, R., Connor, T. R., & Bonning, B. C.
(2020). A structure-based nomenclature for Bacillus thuringiensis and other bacteria-derived
pesticidal proteins. Journal of Invertebrate Pathology, 107, 107438.
https://doi.org/10.1016/j.jip.2020.107438

2. Raymond, B., & Federici, B. A. (2017). In defense of Bacillus thuringiensis, the safest and
most successful microbial insecticide available to humanity — a response to EFSA. FEMS
Microbiology Ecology, 93(7), fix084. https://doi.org/10.1093/femsec/fix084

3. Chakrabarty, S., Jin, M., Wu, C., Chakraborty, P., & Xiao, Y. (2020). Bacillus thuringiensis
vegetative insecticidal protein family Vip3A and mode of action against pest Lepidoptera. Pest
Management Science, 76(5), 1612-1617. https://doi.org/10.1002/ps.5804

4. Saber, W. I. A, Ghoneem, K. V., Al-Askar, A. A., Rashad, Y. M., Ali, A. A., & Rashad, E.
M. (2015). Chitinase production by Bacillus subtilis ATCC 11774 and its effect on biocontrol of
Rhizoctonia  disease  of potato. Acta Biologica Hungarica, 66(4), 436-448.
https://doi.org/10.1556/018.66.2015.4.8

5. Glupov, V. V. (Ed.). (2001). Insect pathogens: Structural and functional aspects. Moscow:
Krugly God.

6. Adilkhangyzy, A., Tleubergenov, Kh. M., Balabek, A. N., Shisenbayeva, N. Zh., &
Shakirova, A. E. (2024). Bacillus thuringiensis — the basis of biological control agents. Izdenister,
Notizheler — Research, Results, 3(103), 313-322. https://doi.org/10.37884/3-2024/35

7. Gomis-Cebolla, J., & Berry, C. (2023). Bacillus thuringiensis as a biofertilizer in crops and
their implications in the control of phytopathogens and insect pests. Pest management science, 79(9),
2992-3001. https://doi.org/10.1002/ps.7560

8. Hernandez-Huerta, J., Tamez-Guerra, P., Gomez-Flores, R., Delgado-Gardea, M. C. E.,,
Robles-Hernandez, L., Gonzalez-Franco, A. C., & Infante-Ramirez, R. (2023). Pepper growth
promotion and biocontrol against Xanthomonas euvesicatoria by Bacillus cereus and Bacillus
thuringiensis formulations. PeerJ, 11, e14633. https://doi.org/10.7717/peer].14633

57


https://doi.org/10.1556/018.66.2015.4.8
https://doi.org/10.37884/3-2024/35
https://doi.org/10.1002/ps.7560
https://doi.org/10.7717/peerj.14633
https://doi.org/10.1016/j.jip.2015.07.009
https://doi.org/10.1007/s00284-019-01705-9
https://doi.org/10.1016/j.jip.2020.107438
https://doi.org/10.1093/femsec/fix084
https://doi.org/10.1002/ps.5804
https://doi.org/10.1556/018.66.2015.4.8
https://doi.org/10.37884/3-2024/35
https://doi.org/10.1002/ps.7560
https://doi.org/10.7717/peerj.14633

«OciMIIKTep/l KOPFay - XKachLl OaiiTak a1eM» TakbIpbIObiHa XanblKapailblK FhUIBIMA-PAKTHKAIIBIK
koH(pepennmsiceiHbiH APHAWBI HIBIF APBIJIBIMbI

9. Lacey, L. A., Grzywacz, D., Shapiro-llan, D. I, Frutos, R., Brownbridge, M., & Goettel, M.
S. (2015). Insect pathogens as biological control agents: Back to the future. Journal of invertebrate
pathology, 132, 1-41. https://doi.org/10.1016/].jip.2015.07.009

10. Azizoglu U. (2019). Bacillus thuringiensis as a Biofertilizer and Biostimulator: a Mini-
Review of the Little-Known Plant Growth-Promoting Properties of Bt. Current microbiology, 76(11),
1379-1385. https://doi.org/10.1007/s00284-019-01705-9
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YKaszax ynmmuix acpapnvix sepmmey ynusepcumemi, Anmamet, Kazaxcman.
2KCII K. Kuembaes amvindazvi Kazax ocimoik Kopaay Hcone KApaHmuH ulablmu 3epmmey

uncmumymuly Aimamol, Kazaxcman.
KA3AKCTAHHBIH 9PTYPJII TABUTU CTAHUUAJIAPBIHAH BAKTEPHUO3
BEJITIVIEPI BAP OJI1 )KOHAIKTEPAI I3/IEY

Anoamna

Ka3zakcTanHbIH OpTYpii OpMaH »JKOXyHenepiHie TaOUFu CyOcTpaTTapibl JKWHAY IKOHE
OakTepro3 Oenrizmepi 0ap e KOHIIKTEpAl i3/1ey OOWBIHIIA 3epTTeyliep AasChIHIA MaKCaTThl
MapUIpyTTHIK 3epTTeyiep xyprizinai. Hanansik sxymbic [1aBnomap oOmbiceinaarsl «EpTic opMaHbI»
xoHe AOail obnbichiHAarbl «CeMell OopMaHBI» MEMIICKETTIK OpMaH TaOWFU pe3epBaTTapbIHBIH
Tacmansl OOpiapblH KaMThIAbl. by aliMakrap OWOamyaHTYPJUTIKTIH JKOFaphl JCHreHiMeH
epeKIIeIICHEeTIH Oipereii 6opeayiibl opMaH ankKanTapbl 0o0Jbin TabbuTaabl. KockiMima Typae Akmora
oOunbIceiHarel bypabaii opman ankaosl, [LIsreic KazakcTaH 0OIBICEIHBIH OPMaH alKanTaphbl, COHIaN-
ak Keren, Enb6exiika3zak xone Kapacail aynannapbinaarsl KOpFaHbIII opMaH Oenjeynepi 3epTTe/l.
Byran Koca, 3epTTey aiimarsiHa AJMaThl OOJIBICBIHIAFBI SKOJIOTHSIIBIK MAaHBI3HI J)KOFaphl e-Amnaray
MEMJIEKETTIK YJITTBIK TAOUFH TapKi Kip/Ii.

Janansik ic-mapanap 6apeicbiaa 580 3HTOMOJIOTHSUIIBIK JKOHE TOMBIPAKTHIK CyOCTpaT yarisiepi
uHaaapl. OnapablH iIHIe 3epTXaHalblK Jkarmaiga 479 ynri 3eprrenin, mHotmkecinae Bacillus
thuringiensis GakrepusicbiHbiH 30 M30ISATTAphl OOJIHIN aJbIHIBL 3EPTTEY HOTHIKEICPI arpapiibiK
CEKTOPbIH TYPAKThI JaMYBIHA KOHE OCIMAIKTEP/Ii KOPFayIbIH XUMUSITBIK KypajiAapblHa TOYEIILTIKTI
a3zaiiTyFa BIKIAJ €TETIH OTaH IbIK OMOMHCEKTUIMATEP 11 331pJeyiH HET131H Kalay MYMKIHJITTHE He.

Kinmmix ce3oep: Taburu casbak, Bacillus thuringiensis, Mukpoopranusm, OakTepHo3,
3USIHKEC, U30JIST, cyOcTpar.

Adilkhankyzy A, Tleubergenov Kh.M.2, Shissenbayeva N.Zh.3, Duisembekov B.A.*
1Kazakh National Agrarian Research University, Almaty, Kazakhstan.
2L LP «Kazakh research institute of plant protection and quarantine named after Zh.
Zhiembaev», Almaty, Kazakhstan.
SEARCH FOR DEAD INSECTS WITH SIGNS OF BACTERIOSIS IN VARIOUS
NATURAL STATIONS OF KAZAKHSTAN

Abstract

As part of research on the collection of natural substrates and the search for dead insects
showing signs of bacteriosis, targeted route surveys were conducted in various forest ecosystems of
Kazakhstan. The fieldwork covered the ribbon pine forests of the State Forest Nature Reserves “Yertis
Ormany” (Pavlodar region) and “Semey Ormany” (Abai region), which represent unique boreal forest
areas with a high degree of biodiversity.

Additionally, surveys were carried out in the Burabay forest massif of Akmola region, the forest
areas of East Kazakhstan region, as well as protective forest belts in the Kegen, Enbekshikazakh, and
Karasai districts. Moreover, the research zone included natural areas of the Ille-Alatau State National
Park in Almaty region, which are characterized by high ecological significance.

During the field activities, 580 samples of entomological and soil substrates were collected.
Among them, 479 samples were examined under laboratory conditions, resulting in the isolation of
30 strains of the bacterium Bacillus thuringiensis. The outcomes of this research may serve as a basis
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for the development of domestic bioinsecticides, contributing to the sustainable development of the
agricultural sector and reducing dependence on chemical plant protection products.

Keywords: natural parks, Bacillus thuringiensis, microorganism, bacteriosis, pests, isolate,
substrate.
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Hexseoosuu C.U., Anoponux E.JI., Heanosa E.B.
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CUCTEMA MEPOIIPUSTHUM 110 3AIIUTE JIbHA OT BPEJHBIX OBFBEKTOB B
PECIIYBJIMKE BEJIAPYCbH

AnHomayus

B cratbe paccMaTpuBaeTCs cucTeMa MEPOIPUSATHIL 10 3allUTe JbHA OT BPEAHBIX 0OBEKTOB B
ycnoBusix Pecnyonuku benapyce. JI€H-monryHen sBisieTcsl CTpaTerMyecKd BaKHOM KYJIbTYpOH,
OTIpeIeNIAIONICH ChIPhEBYIO 0a3y Ul TEKCTUIBHOM U CMEXHOM JIETKOH MPOMBIIIEHHOCTH CTPaHHI,
MOATOMY oOecIieueHne ero (UTOCaHuTApHOM 0€30MaCHOCTH UMEET periaroiiee 3HaueHne. OCHOBHOE
BHUMaHHME Y/EJICHO OOOCHOBaHMIO HEOOXOIUMOCTH KOMIUIEKCHOTO MOJXO/a, BKJIIOYAIOIIEro
arpoTeXHUYECKHEe, OPraHW3AIMOHHBIE W XHUMHYECKHE METOJbl 3aIllUThl, a TaKXKe CTPOTOMY
co0JII0/ICHHIO TPeOOBAHUI OTPACIEBOIO perjJaMeHTa.

[TokazaHo, 4YTO CHCTEMHOCTh MEPOIPHITHH W TMOCIENOBATEIBHOCTh WX NPUMEHEHHUS
MO3BOJISIIOT 3HAYUTENBHO CHHU3MTH PAaclpOCTPAaHEHHE M BPEAOHOCHOCTH KIIOYEBHIX MAaTOTCHOB U
BpeauTenei, obecneuntsh crabuiabHOEe (POPMUpOBAHUE YpOKas JHHOBOJIOKHA U CEMSIH, a TaKkKe
CYIIECTBEHHO MOBBICUTh KayecTBO KOHEYHOH mponaykuuu. IloguépkuBaercs posib peryiasipHOro
(UTOCAaHUTAPHOTO MOHHMTOPUHTA, CBOCBPEMEHHON JMAarHOCTUKM H TPUMEHEHHS HAaydHO
00OCHOBAaHHBIX TEXHOJOTUH, aJaNTUPOBAHHBIX K PErMOHAIBHBIM [MOYBEHHO-KIMMATHUYECKUM
YCIIOBHSIM.

B pabote ncnonap30BaHbl pe3ynbTaThl MHOTOJIETHUX COOCTBEHHBIX MCCIIEIOBaHMN aBTOPOB, a
TaK)Ke HAKOIUICHHBIH TPOW3BOJICTBEHHBIN OIBIT, YTO MOATBEPXKAAET MPAKTHYECKYIO IICHHOCTH
MIPEJICTaBICHHBIX peKOMEH1alluii ¥ BBIBOIOB. [loTyueHHbIe JaHHBIe YOSAUTEIbHO CBUIETENILCTBYIOT,
9TO TOJIBKO KOMIUIEKCHOE M TOCJIEIOBATEIbHOE BBHIMOJIHEHHE MEPONPHUSATHHA IO 3alluTe JbHA
CIOCOOHO rapaHTUPOBATh YCTOWYMBOE IPOU3BOJICTBO, CHU3UTh SKOHOMUYECKHE TOTEPU U COXPAHUTD
KOHKYPEHTOCTIOCOOHOCTH JIbHOBOTYECKOM oTpaciu B Pecriyonuke benapycek.

Knrwuesvie cnosa: nen, cucmema meponpusmuti, epeoumenu, OOJNE3HU, COPHblE PACMEHUS,
3awuma pacmeHui.
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B PecniyOnuke benapych CloBO «I€H» TPAAULIMOHHO aCCOIMUPYIOT C MPOU3BOACTBOM TKaHH,
BeIb JIbBUHAS JOJS IUIOLIaied OTBOAMUTCA TOJ JIEH-AONTyHEl. MaciuuHbIi JIeH B pecryOiauke
3aHMMaeT Bcero 3,5 % OT MOCEBHBIX IUIOMIAJCH OJTYHIIA, TOTJAa KaK B MHPOBOM MacmiTabe 3To
COOTHOIIEHHE IMPOTHUBOMNOJIOKHOE — OOIIas IJIOmab MMOCEBOB JOJTYHIA cocTaBiser 7,5 % oT
IJIOIIAeH, 3aHATHIX IMOAO JIBHOM MaclUYHbIM. MUpOBOW cHpoc Ha JILHOMPOIYKLIHUIO CEroJIHS
OCTaeTCsl BBICOKMM, MOATOMY KynbType B Pecnybnuke benapychk ynensercs ocoboe BHUMaHUE B
CEJILCKOM XO35IMCTBE U MMPOMBIIUICHHOCTH.

BoznenbiBaHue COBpEMEHHBIX COPTOB JibHAa TpeOyeT KOMIUIEKCHOTO MOJX0Aa KO BCEM
TEXHOJIOTMUEeCKUM 3jeMeHTtaM [1, 2]. 3a mnocinegHue TroAbl HAyYHO-HCCIIEIOBATEILCKUMHU
YUpEXKJIECHUSIMU DPa3pabOTaHbl U BHEIAPSIIOTCS B MPOU3BOJICTBO KOMILUIEKCHBIE CHUCTEMBI 3alUThI
CEIIbCKOXO3SUCTBEHHBIX KYJIbTYp OT BpEIUTENCH, OOJIe3HEW M COPHBIX PACTEHHUH, KOTOpPHIE
MpeyCMaTPUBAIOT PAllMOHAIIBHOE HUCIIOJIb30BAHUE M COUYETAaHUE OPraHU3alMOHHO-X03SHCTBEHHBIX,
YKOHOMHYECKUX, arPOTEXHUYECKUX U IPYruX MepornpusaTwii 3, ¢. 183]. Ctout obpaTuTh BHUMaHHE
TaK)Xe Ha BHEJIPEHUE MEePEOBBIX CEBOOOOPOTOB U KaYECTBO arpOTEXHUYECKUX MEPONPUATUH (IIpH
ONTUMAIBHOM arpoTEXHUKE BCXOJIbI COPHBIX pacTEHUU COCTaBIsOT okojio 10 % or obmero ux
KOJIMYECTBA, HAXOMSIIEroCs B MOYBE), KAYECTBO UCIIOJIb3yEMbIX CEMSH PallOHMPOBAHHBIX COPTOB,
COOJTFOICHHE YCIIOBUH MPOBEICHUS TPUMEHICMBIX TEXHOJIOTHIECKIX METOJIOB.

B cuny 6uonorudeckux ocoOeHHOCTEH (MEIUICHHBIN POCT Ha pPaHHHUX ATalax pa3BUTHS) JIeH
TpeOyeT THIATeNBHOUW 3aIlUThl ¢ MOMEHTa TMoceBa 10 (pa3pl OYTOHHM3AIUMH, KOTOPYIO TPOBOJAT B
HauboJjee ySI3BUMBIN MEPUOJT PA3BUTHS COPHBIX PACTEHU U B HanOoJee yCTONYMBYIO K TepOHIIIIaM
¢azy JbHa «enmouka» (BeIcoTa pactenuid 3—10 cm).

B ocenHe-3uMHHUI TepuUOa CEMEHHOUW Marepuan JbHA MPOXOIUT TIIATEIbHYIO OYHUCTKY OT
CEMSIH COPHBIX PAaCTEHUM, UX JOBOAST 0 MOCEBHOTO CTaHAApTa MO BCXOXECTH M uuctoTe. [lpu
BJIAXKHOCTH ceMsiH He Bbiie 12,0 —13,0 % mnuTenbHOe BO3JCUCTBHE MpenapaToB XWMHYECKOTO
MIPOUCXOXKACHUS HAa CEMEHA HE CHIXKACT UX BCXOXKECTU M DHEPTUHU MPOPACTAHUSA U B TO K€ BpeMs
nyuiie ux nesuHuuupyer. [lonGop mpemapara st oOpaOOTKH CeMSH JOJIKEH MPOBOAUTHCS C
Y4eTOM Pe3yJIbTaTOB (PUTOIKCIICPTHU3BI CEMEHHOTO MaTepHara.

B TpeboBaHMsIX K TOCEBHBIM KaueCTBAaM CEMsH JIbHA OMpE/ENIeHa TOMYCTUMAas 3apaKeHHOCTh
ceMmsiH (%) xKomIuiekcoM Oosie3Hel ((hy3apno3, aHTPaKHO3, KPamdaTocTh, 0AKTEpHO3, MOJUCIIOPO3,
acKOXHTO03, cenrtopuos) mo penpoaykuusm: OC — 10%; snuta — 15%, PC1 u nocnen — 20%. dus
3alUTBl OT aHTpPaKHO3a M KpamyaTocTu (pUCYHOK la) pexomeHayercs o00paboTka ceMsiH
npemnapaTaMy Ha OCHOBE KapOOKCHHA + THpama, OT aHTPAaKHO3a U TUIECHEBEHUSI CEMSIH — YHCTOTO
TeOyKOHA30J1a WJIK €r0 CMECh C MPOTHOKOHA30JI0M, a Takxke (iyrpuadorna + tnadennazona. Ecnu
ceMeHHast HHPEKIHS MPeCTaBlIeHa TOJIBKO canmpopUTHON MUKO(IOPOH, T.€. MICCHEBEHHUEM CEMSH
(pucyHnok 10), HeoOXoauMO BbIOMpaTh Ipenaparbl ¢ J1.B. TPUTHKOHa30Ja + nupakioctpoouna. C
LENbI0 3alUThl KYyIbTYphl OT (hy3apro3a U MIECHEBEHHE CEMSH OMOJOTHYECKHUMH TMpernaparaMu
PEKOMEH/IyeTC s ITpeAroceBHast 00paboTka ceMsiH Ha oCHOBe rpuboB posaa Trichoderma. B kauectse
WHCEKTUIMJA B HWHKPYCTAllMOHHYIO CMECh BKIIOYAIOT OJHWH W3 TPENapaToB, COJEpKallui
UMUJAKIONPHUI WK KIOTHaHUAWH. [Ipy HeoOX0IMMOCTH MOKHO MCIOJIB30BaTh TOTOBYIO OAKOBYIO
CMECh MHCEKTHUIUIHO-(YHTUIIMIHOTO MPOTPABUTENISI HA OCHOBE THaMeTOKcaMa + mMedeHokcama +
(bIyIMOKCOHUIA WM KIOTHAaHUIUHA + (IyokcacTpoOuHa + ¢uiyonukoianaa. B MHKpyCTallMOHHYIO
CMeCh B 00sI3aTEILHOM TOPSIIKE JO0OABISAIOT KOMIUIEKC MHUKPOAJIEMEHTOB B XeJIaTHOW Gopme Win
comu nuHka (0,5-1,0 xr/t), menu (0,25-0,5 xr/T) u 6opHyto kucnoty (1,0 kr/T), obecrneunBarOIIMx
WHTEHCUBHBINA CTAPTOBBIA POCT JIbHA HA CJIA0OLIEIOUYHBIX [TOYBAX.
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Pucynok 1 — Cemennas HH(beKumI JbHA: @ — KPaImyaToCcTh CeMs10JIei; O — IIecHeBEHHE
CeMsIH

Ecnu npoTtpaBiuBanue ceMsH JibHa IPOBOAUIN 0€3 NHCEKTULIMTHOTO KOMIIOHEHTA, TO 3alUTY
MIOCEBOB OT JILHSIHBIX OJIOMIEK (PUCYHOK 2) HY>)KHO HaYMHATh 32 1—2 JTHS 10 MOSIBIICHUS BCXOJI0B WIIN
B (haze Hauano BcxoqoB. KpaeBoe onphICKMBaHHE pabOYUM PACTBOPOM MHCEKTUIIUA MPOBOJSAT Ha
mmpuny 30—50 M B Havase 3aceneHus JaHHBIM BpenuTeneM. [lpu yncneHHoCTH IbHAHBIX Onomek 20
3K3./M? B TTACMYPHYIO XOJIOAHYIO oroxy 1 10 3k3./M? B CyXyr0 %apKyo TIOT0Ty MPOBOJIAT CILIONIHOE
OTIPBICKMBAHUE MMOCCBOB MHCEKTUIIMAamu: bpeiik, MD (0,07 n/ra); Janagum skcnept, KO (0,4-0,5
n/ra); Heuuc npodu, BAI (0,03 n/ra); Jxeponumo, BAI (0,06-0,1 kr/ra); Kapars 3eon, MKC (0,1—
0,15 n/ra); Moneps, KO (1,0 n/ra); HoBaktuon, B3 (0,4-0,6 n/ra); [Tupunekc cymep, KO (0,5-0,75
n/ra); @ackopa, K3 (0,1 n/ra); ®ydanon, K3 (0,3-0,5 n/ra); lapneit, MO (0,15-0,2 n/ra); Scnepo,
KC (0,1-0,15 n/ra) [4].

Pucynok 2— JIpHsHast 6110xa (aBTOpcKoe (OTO): a — MOBPEXKICHUS; O — HE MOBPEXKICHHbIE
pacTeHus

3ammTy JbHA OT COPHOW PACTUTEIHHOCTHU MPOBOJAT B 2 dTama: MEPBbI — OCEHBIO, MOCIE
yOOpKH MPeAIECTBEHHHUKA JUISI 3alIUTHI KyIbTYpPhl OT MHOTOJIETHUX U TPYAHO HCKOPEHSEMBIX BHJIOB
COPHBIX PACTEHM, TAKUX KaK MBIPEH MOI3Yy4Hii, YucTell OOJIOTHBIHN, MsTa MoJieBast, 00K MOJIEBOM,
OCOT KENTBIA U JIp.; BTOPOM — BECHOM, B Hayalle BEreTallMH KyIbTyphl (Maph Oelnasi, MUKYJIbHUK,
¢uanka nonesasi, ApyTKa MoJeBasi, pOMallIka Helaxy4as, XBoIll ojieBoi (pucyHok 3) u ap.). B cBs3u
C TeM, YTO B HayalbHbIE (ha3bl CBOETO Pa3BUTHSI, JIEH PACTET MEJIEHHO, YEM PaHbIIIE TTOCEBHI OYIYT
OYHIIEHBI OT COPHOU PACTUTEIILHOCTH, TEM BBIIIE OYIyT MIAHCHI JIsl PACKPBITHS €70 MOTEHIIUATBHOM
npoaykTuBHOCTH. [ToaTOMY, B cricTeMe 3aluThl OOJIBIITYIO POJIb UTPAIOT JOBCXOA0BbIE (TOYBEHHBIC)
repOunmabl. [lo moceBa wim 0 BCXOAOB KYJIBTYpPHI NMPOTHB OJHOJETHUX JBYAOJIBHBIX COPHBIX
pactenuii npumMeHstoT npenapatsl @pankopH, KC (0,2-0,3 n/ra) u Oruaa, CK (0,2-0,3 n/ra); npotus
OJIHOJIETHUX 3JIaKOBBIX U JIBYAOJBHBIX COpHBIX pacTeHuit — Kanam, CD (2,0-2,2 n/ra).
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Pucynox 3 — CopHbie pacTeHHs B TIOCEBaX JIbHA, CJIEBa HANPaBO: (hUaJKa MoJieBas,
NUKYJIbHUK OOBIKHOBEHHBIN, Maphb Oeasi, spyTKa moJieas, TpEXpEOepHUK HEeMaxyduid, Toperr
BBIOHKOBBII (aBTOPCKOE POTO)

Brei6op repOunyaa B mepuoj] BEreTalluy JIbHAa OMpeNeNsieTcs BUIAOBBIM COCTaBOM COPHBIX
pactenuii, (ha3oi pa3BUTHsI KYIbTYPBI U COPHOTO PacTeHUs B MOMEHT 00paboTku. C ¢a3bl «Emoukay
10 OyTOHU3AlMK IPY HATTMYUU BO30YAUTENEH aHTpakHO3a, (y3apro3a UK CENTOPHO03a IMOCEBHI JIbHA
obpabarpBaroT ¢ynrunugamu (Pepaszum, KC (1 n/ra), @ynrunekc (2,5-5,0 n/ra) u ap.). [puem
MIPOBOJAT COBMECTHO C repOoMIuaHoi oO0paboTkoit (pacxon pabodero pactBopa — 300 n/ra) winm
otnenbHo (300—400 n/ra). [Ipu HeoOxomuMOCTH 00pabOTKY MPOTUB OOse3HEH MOBTOPSIOT. C (hasbl
OBICTPOTO pocTa 10 OyTOHU3AIUH MTPH JocTrxkeHnu Bpenutensymu JI1B (mnonoxopka, coBka-ramma,
TPHIICH (PUCYHOK 4)) TOCEBHI JIbHA ONPBICKUBAIOT CUCTEMHBIMU MHCeKTHIHAamu: Dydanon, KD
(0,4-0,8 n/ra); Janagum skcrept, K3 (0,5-0,9 n/ra); HoBaktuon, BD (0,5-1,0 n/ra).

a B
Pucynok 4 — IToBpexieHuUs TbHA BPESAUTEISIMU: a — JIbHSHASI TUT0JI0KOPKa; O — COBKa-rama; B
— JIbHSIHOM TPUIIC (TIOBpEXIeHUSI OyTOHA U TOUYKHU pocTa B (pa3y enouka) (aBTopckoe HoTo)

ITpu npoBeieHUN XMMHUYECKUX POMOJIOK HEOOXO0IUMO IOMHUTb, UTO:

- TIpenapaTsl TPYIIEI CYIb(OHMIMOUYEBUHBI aKTUBHO paboTaroT mpu Temreparype +5 °C u
BBIIIIE;

- Ipu THEBHBIX TeMieparypax +10—15 °C B TeueHue He MeHee 4—6 4yacoB MOXHO MPUMEHSTh
cMecu repOuIuIoB rpynnsl 2M-4X ¢ repouninaaMy IpOU3BOIHBIMU CYJIb(OHMIMOUYEBUHBI;

- nmpuMeHeHue repounuaoB rpynnsl 2M-4X, Jlontpen 300, BP, cmeceii ¢ Jlontpen 300, BP
BO3MOXHO Tipu Temnepatype +12 °C u Bbllie B TedeHne 4 4acoB mnocie 00padboTKu;

- obpaboTtka rpamuannEaamu (Tapra cymep, k.3., [TanTepa, k.3., @ro3wmwian hopre, KO u ap.)
npoBoautcs npu temmeparype +14-20 °C B reueHne 6 4acoB Mocie NPONoOJIKH;

- Ipu TeMIieparype Bo3ayxa +25 °C u Bblie Bce paboThl 110 3aIUTE PACTEHUH B IHEBHOE BpEMsI
MIPEKpaILAOTCs.

- B (haze mpopacTaHUs WM Ha HAYAIBHBIX JTallax poCTa M Pa3BUTHS COPHBIE PACTEHUS
HAUMHAIOT MOTM0aTh OT MHUHHMMAJbHBIX HOPM IpHMeEHseMbIX repounuaos. Ilo mepe pocra
YCTOMUYMBOCTB UX K ITpenaparaM Bo3pacTaeT U Ui 3Q(PEKTUBHOCTU IPUXOJUTCS YBEINYUBATE HOPMY
pacxoza, 4To IPUBOJUT K 3a/I€PKKE pOCTa TOPMO3UT Pa3BUTHE PACTEHUH JIbHA.

- YCTOMYHMBOCTH COPHBIX pacTeHUU K repourmaam rpynmbl 2M-4X MOBBIIIAETCS B YCIOBHUSIX
HEJ0CTaTKa BJIard, IIPH MOBBIIIEHHON TeMIlepaType BO31yXa, TO €CTh, KOI/Ia PACTEHHUs HAUYMHAIOT
OJIpEBECHEBATH, YTOJIIAETCS KYTHKYJIa, & y ONYIIEHHBIX BUJOB BO3PACTAET INIOTHOCT OIYILEHMS.

- 0Ca/IKHM BO BpeMsi repOHLIMIHON 00pabOTKH TakKe CHIDKAIOT ee A peKTUBHOCTD. [Ipenaparam
rpynmsl 2M-4X s 9QGeKTHBHOTO TPOHUKHOBEHUS B COPHBIC PACTEHUS HEOOXOAUMO 4 daca, JIs
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Cyb()OHMIMOUEBUHHBIX TEPOUIINAOB — 2 Yaca, a Ui MPOTHBO3JIAKOBBIX TePOUIIUIOB JTOCTATOYHO
OJTHOT'O Yaca.

[ToromHble yCIIOBUS MHOT/IA BBI3BIBAIOT MOJIETaHUE TOCEBOB. COpPHBIE pAaCTEHUS, HAXOISIIHECS
BO BTOPOM sIpyce (BUBI OCOTOB, IBIPEH MON3YYHid, TPOCO KyPHHOE U T.I.), 32 OJHY-ABE HEIEIU
MOTYT BBIPACTH BBIIIC JIbHA M 3aCOPUTh HE TOJBKO JILHOCOJIIOMY, HO W BOpoX. sl yCKOpEHUs
CO3pEBaHMS CEMSH, a TAKKE Ul YHHMUYTOXKCHHUS IMOSBUBIIMXCS BO BTOPOW IIOJIOBUHE BETETALUU
BCXOZIOB COPHBIX PACTCHHW, CHIDKEHHS 3apa)KCHHOCTH OOJIE3HSIMH PEKOMEHIOBAaHO IPOBOIUTH
JIECUKALIMIO TIOCEBOB JIbHA B Hauase (a3bl paHHEH JKEITOH CIENIOCTH.

C 1uenplo COKpalieHus BpeMsi BBUICKKH JIbHOTPECTHl M TOBBIMICHHS KauyecTBa YOOpPKH JUIst
YHUYTOXKEHUSI OJHOJETHUX JBYIOJBHBIX M 3JaKOBBIX COPHBIX PACTEHHH B JICHTaX JIBHOCOJIOMBI,
pekoMeHyeTcst oopadboTtka npemaparam Topuano 500, BP (1,5-2,0 n/ra).

Jlnst monydeHusl yposkas JIbHA € 3aIUIAHUPOBAHHBIMH TOKA3aTeIsIMM KadyecTBa JOJDKHBI B
MOJTHOM Mepe HCIOJIb30BaThCSl CPEJCTBA 3alllUThl B COBPEMEHHOW TEXHOJIOTUW BBIPAIIMBAHUS
KynbTypsl. Kpome TOro, HeoOXOIMMO BO3JENBIBATH COPTA, YCTOMUMBBIE K OOJIE3HSM, CTPOTO
co0Iro1aTh CeBOOOOPOT U BHIPALIMBATE JIEH HA TOM JKE MOJIE HE paHee YeM uepe3 6—7 JIeT, IPOBOJAHUTh
KayecTBEHHO 00pabOTKy TOYBBI, IIOCEB JIbHAa — B ONTUMAJIbHBIE CpPOKH 3OPOBBIMH,
WHKPYCTHPOBAHHBIMH CEMEHAaMH, BHOCHTBH IOJ JIEH COAJaHCHPOBAHHOE KOJIMYECTBO YAOOPCHHIA.
Vcnonp30BaHne MHTETPUPOBAHHOM 3aIIUTHI JIbHA TIO3BOJIIET COXPAHUTh B CPEHEM IO PECITyOIINKe
He MeHee 6 11/Ta JIbHOTPECTHI, JI0 3 11/Ta JIbHOCEMSIH.

Takum 00pa3oM, MOCKOJNBKY (UTOCAHHUTAPHOE COCTOSHUE TIOCEBOB JIbHA — 3TO CIIOXKHAsS
JMHAMUYECKasl CTPYKTYPa, 3aBUCSINAsT OT MHOTHX (PaKTOPOB, HEOOXOMM MOCTOSTHHBI MOHUTOPHHT
32 TIOABJICHHEM, PACIpPOCTPAHEHHUEM W Pa3BUTHUEM BPEAHBIX OOBEKTOB B IIOCEBaX KYJBTYpHI.
Crparerusi COBpEMEHHOM 3allIUThl PACTEHH JOKHA 0a3UPOBATHCS HA MHTETPHUPOBAHHBIX CUCTEMAaX
crabmim3anui  (PUTOCAHUTAPHOTO COCTOSIHHS arpo’KOCHUCTEM C MOCIEIYIOIUM MEPEeXOoioM K
YIPaBJICHUIO WX (YHKIMOHUpOBaHWEM. JlJs mMoJiyueHHs] yposkas JibHA C 3allJIJaHUPOBaHHBIMU
MOKa3aTeJsIMH Ka4eCTBa JJOJDKHBI B TOJTHOW MEpEe MCII0JIb30BaThCSI CPEICTBA 3aIIUTH B COBPEMEHHOU
TEXHOJIOTUY BBIPALIUBAHUS KYJIbTYPHI.
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«3v12v1p uncmumymsory PKD, Benapycy Pecnybauxkacsi
s.nehvedovich.izr@tut.by
BEJIOPYC PECIIYBJIIUKACBIHJAAFBI 3bIFBIPAbI 3UAH/IbI HBICAHIAPJAH
KOPFAY IIAPAJIAPBI J)KYUECI

Anoamna
Makanana bemapyce PecryOnukachIHBIH KaFIallbIHIA 3BIFBIPIBI 3USHIBI 3aTTapliaH KOpFay
OOWBbIHINIA Imapajap >XKyheci KapacThIpbUIabl. 3BIFBIP — €INIMI3IIH TOKbIMA JXKOHE OHBIMEH

OallTaHBICTHI KEH1JT OHEPKACIOIHIH MIKKI3aT 0a3aChlH aHBIKTAUTBIH CTPATETHUSIIBIK MaHBI3AbI IAKbLI,
COHBIKTAH OHBIH (PUTOCAHUTAPIIBIK KAYIIICI3/AirH KaMTaMachl3 €Ty Ienrymr Monre ue. Herisri Hazap
AI'pOTCXHUKAJIBIK, ¥ﬁBIM,HaCTBIpym51HBIK JKOHC XUMMUAJIBIK KOpray Q,Z[iCTepiH KaMTHUTBIH KeH_ICHI[i
TOCUINIH KQXKETTLIITIH HETI3/Ieyre, COHMai-aK calallblK epeKesIep/IiH TalanTapblH KaTaH caKTayra
ayJlapbuiajbl.

[c-mmapanapapiH  KYyHenmmiri  JkoHe  onapAsl  KOJJAHYIABIH OKYHENUniri Herisri — aypy
KO3AbIPTrbIIITaApbl MCH SI/I}IHKGCTepiHiH TapaJIybIH KOHC 3USAHAbLIBIFbIH aﬁTapJ'ILIKT ai TOMCHIACTYTC,
3bIFBIPp TaJIIbIFbl MCH TYKBIMABIK JAaKBUIABIH TYPAKTHI KaJbIIITACYbIH KaMTaMaCbI3 C€TYI'C KIOHC
TYHKUTIKTI ©HIMHIH calachlH alTaplibIKTall >KakcapTyFa MYMKIHIIK OepeTiHl KepceTuireH. YHeMi
(buTOCAaHUTAPIIBIK MOHUTOPUHT JXYPri3y, Aep Ke3iHJe NWAarHOCTHUKAajay KOHE aliMaKTHIK TOIBIPaK-
KJIMMAT JKafFjainapbiHa OediMIeNreH FhUIBIMU HETI3[eIreH TeXHOJIOTUSIAp/Ibl KOJAAHYABIH pei
epeKIIIe aTarm OTiIII.

Kymbicta aBTOpIapAbIH KON JKbUIFBI JKEKE 3epTTEYNEpiHIH HOTHXKeIepl, COHJai-ak
KUHAKTAJIFaH OHJIPICTIK ToXKipuOenep maijanaHpUiafbl, OYJ YCBIHBUIFAH YCBIHBICTAp MEH
KOPBITBIHABLUIAPAbIH ITPAKTUKAJIBIK KYHABLIBIFBIH paCTaﬁHBI. AJpIHFaH MQJ’IiMeTTep SbIFBIPABI KOpTray
1iapajapblH KEIHIeH]I JKOHE JOMeKTI »Ky3ere acelpy FaHa TYpaKThl OHAIpICKE Kemulaik Oepe
AJIATBIHBIH, S5KOHOMUKAJIBIK IbIFbIHAAPAbL aSaﬁTYFa JKIHEC EeJ’Iap}ICL PeCHy6J'II/IKaCLIHI[aFBI 3bIFBIP
OHEPKICIOIHIH OoceKere KaOIIeTTUIITIH caKkTayFa OOJIATHIHBIH CEHIM/II TYP/I€ KOpCeTe/Il.

Kinm ce30ep: 3birblp, 1apanap xyileci, 3usHKeCTep, aypyjap, apamIlentep, oCiMIiKTepIi
KOpray.

Nehvedovich S.1., Andronik E.L., lvanova E.V.
Republican unitary enterprise "Institute of flax", Republic of Belarus
s.nehvedovich.izr@tut.by
SYSTEM OF MEASURES TO PROTECT FLAX FROM HARMFUL OBJECTS IN
THE REPUBLIC OF BELARUS

Abstract

The article discusses a system of measures to protect flax from harmful objects in the conditions
of the Republic of Belarus. Flax is a strategically important crop that determines the raw material
base for the textile and related light industry of the country, so ensuring its phytosanitary safety is of
crucial importance. The main attention is paid to the justification of the need for an integrated
approach, including agrotechnical, organizational and chemical methods of protection, as well as
strict compliance with the requirements of industry regulations.

It is shown that the systematic nature of measures and the consistency of their application can
significantly reduce the spread and harmfulness of key pathogens and pests, ensure stable formation
of the flax fiber and seed crop, and significantly improve the quality of the final product. The role of
regular phytosanitary monitoring, timely diagnostics and the use of scientifically based technologies
adapted to regional soil and climatic conditions is emphasized.
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The work uses the results of many years of the authors' own research, as well as accumulated
production experience, which confirms the practical value of the presented recommendations and
conclusions. The obtained data convincingly demonstrate that only comprehensive and consistent
implementation of measures to protect flax can guarantee sustainable production, reduce economic
losses and maintain the competitiveness of the flax-growing industry in the Republic of Belarus.

Keywords: flax, system of measures, pests, diseases, weeds, plant protection.

MPHTH 68.37.13 DOI https://doi.org/10.37884/03-1-2025/10

Xooowcaes L. T.

V36exckuil HayuHo-uccie008amenbCKuil UHCIMUnym KapanmuHa u 3auumsl pacmeHul,
Tawkenm, Y36exucman, sagitarius80@mail.ru

HEOBXO/IUMO PEKOHCTPYKTUPOBATb HEKOTOPBIE DJIEMEHTHI
3AIIIUTHI PACTEHUN

AnHomayus

B crarpe paccMaTpuBalOTCs KIIIOYEBBIE HAPaBICHHS B cepe 3aIUThl pACTCHUI OT BPEIHBIX
OpPTaHU3MOB, T'/Ie TIOJYEPKUBACTCS HEOOXOIMMOCTh PEKOHCTPYKIIMH Psiia SJIEMEHTOB JICHCTBYIOIIECH
CHCTEMBI, YTO MO3BOJIUT 3HAYUTEIHEHO MOBBICUTH €€ 3 (PEKTUBHOCTh M COOTBETCTBHUE COBPEMEHHBIM
TpeOOBaHMSAM. ABTOp OTMEYaeT, YTO COBEPIICHCTBOBAHME JIOJDKHO OXBAaThIBaTh  Kak
arpoTeXHUYecKue MpuéMbI, TaK U OPraHU3aIMOHHO-TEXHOJIOTNYECKUE MEPBI, IIOCKOJIBKY HMEHHO UX
KOMIUIEKCHOE€ ~ BHEIPEHHE CIIOCOOHO 00eCHeYnuTh YCTOMYMBOCTH  CEIBCKOXO3SIHCTBEHHOTO
MPOM3BOJCTBA U COXPAHHUTh €r0 KOJIOTHUYECKYI0 Oe3omacHocTh. B umciie Hambolee akTyalbHBIX
BOIPOCOB BBIICISIETCS TEPECMOTP MPAKTHKH TI0CEBAa O3WMOW MIIEHHULBI B MEXIYPSAbIX
XJIOITYAaTHHUKA TIOCTIE ABYX-TPEX COOPOB ypojkasi XJIONKA-ChIpIia B CEHTAOpE, a Takke 00s3aTeIbHOE
JOTIOTHUTEIPHOE TPOTPaBIMBaHUE CeMsH Tepen moceBoM. Ocoboe BHHMaHUE YIEISIETCS
MOBBIIIEHUIO KayecTBa OMOJOrMYECKMX areHTOB, IPOU3BOAMMBIX B CHEIMATM3UPOBAHHBIX
nabopaTopHsiX, I7ie HEOOXOAMMO CTPOTO COOIIOIATh TEXHOJIOTHH MX BHIPALIMBAHUS, PA3MHOKCHHUS H
XpaHeHHs. BakHbIM HampaBiI€HHEM OCTAETCS TOYHOE HCIOJIb30BAHHWE HAYYHO OOOCHOBAHHBIX
CpPOKOB 00pabOTOK, IMO3BOJISIONIEE MPEJOTBPATUTH HEIEJICBOE BO3JCHCTBHE IPEMapaToB U
MUHUMM3UPOBATH PUCKHU Ui MEJOHOCHBIX MU&Nl M APYTrUX MOJE3HBIX HACeKOMbIX. OTIenbHBIN
aKIEHT C/IeJIaH Ha Mepax BHEUIHETO KapaHTHHA PacTEeHHH, KOTOpbIe MpHoOpeTatoT 0co00e 3HaYCHNE
B YCJIOBHUSX AaKTHBHU3ALMHU MEXAYHAPOJHOW TOPrOBIM W TJIOOAIM3alMU CEIbCKOIO XO3SICTBA.
COBOKYITHOCTbH IIpe/JIaraeéMbIX U3MEHEHHI HalpaBlieHa Ha YKPETUICHNE CUCTEMBI 3allIUThl PACTCHHIA,
MOBBIIIIEHUE €€ aJalTUBHOCTH U YCTOMUMBOCTU K COBPEMEHHBIM (DUTOCAHUTAPHBIM BBI30BaM, a
TaKXke Ha oOecrieuyeHHe MpPOJ0BOJIBCTBEHHOM 0OE30MacHOCTH M YCTOMUMBOTO Pa3BUTHUS arpapHOro
CEeKTOopa.

Knwuesvie cnosa. Bpeoumenu, zawuma pacmenuu, npuémol 3aujumvl, 9Q@PeKmusHoCmy,
KapawmuH, azpomexHuKd, npompagiusanue, n4éibi.

Beeoenue

B niepBble rospl B mocie nepecTpoeuHbli NepUo, ISl TOCTUKEHUS 3€pHOBOM HE3aBUCUMOCTH,
ObLJI0 HEOOXOAMMO HW3BICKATh HOIMOJHHUTENbHBIE InIomAanu noceBoB. C 3TOM I€JIbI0, Kak
BBIHYXKJICHHAasE Mepa, ObUIO pEIIEHO 3HAYMUTENbHYI0 YacTh O3MMBIX BBICEBATH B MEKIYPSAIbS
XJIOMMYaTHUKA, TOCJTE TEPBBIX COOPOB ypokas. ITO cTparermdeckoe pemienue. Kazamock Obl,
yIauyHbId METOJ] COYEeTaHUsI — HA OJJHOM MecTe JBa ypoxas. Ho HeT, yriyOneHHbI aHAIIu3 «3a» U
«IPOTHUBY TTOKA3aJI, 9TO B 00IIIEM TO, 3eMJIE€IETIEI] TPOUTPHIBAET, 8 UMEHHO: YXYIIIAETCS TUIOA0POIHE
MIOYBBI, U3-32 OTCYTCTBUS 3510JIEBOM MaXOThI; OJIATOMOTYYHO MTEPE3UMOBBIBAIOT COCYIIUE (TIIH, TPUIIC,
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KJIOTIBI) ¥ TPBI3YIIHE (XJIOMKOBAsi COBKA) BPEAUTENH XJIOMMYAaTHUKA U COMYTCTBYIOMIMX pacTeHuii. He
TOJIbKO HE YMEHBIIAIOTCS OJHOJIETHHUE, HO M PACHpPOCTPAHSIOTCS KOPHEBHILA MHOTOJIETHUX
COPHSIKOB, YCHIJIMBACTCSI pa3BUTHE BUITA — OOJIE3HD «yBSAAHUE)» XJIOMYATHUKA, OJJHUM M3 OCHOBHBIX
yclIOBUH OOpHOBI C KOTOPBIM SABIISETCS yHajeHHe ry3a-lau ¢ nojiei. B ycnoBusx Bcé mydinero
o0ecrieyeHusl TeII0COIepKaHMsI BO3AyXa M3-3a MOTEIJICHUs KIMMaTa, YMECTHO ObLIO OBl mepeiTn
Ha 2-X pa3zoBblil cOOp XJIOMKa-ChIpIAa M MOCEB MIICHUIIBI IPOU3BOJIUTL B OKTSIOpe Mecsue (Kak u
MOJIOKEHO) Ha 00paboTaHHOE T0JIe TIPY TTOMOIIH HATaKEHHBIX CEsUTOK [4].

BBuay Toro, uro B mMae Mecsle BCXOJbl XJIOMYAaTHUKA KaK OOBIYHO CHIJIBHO 3aCeNsIFOTCS
COCYIIMMH HACEKOMBIMH (TJIH, TPHUIIC), a 00pabOTKH B ATOT NEPUOJ JUMUTHPYIOTCS HATHMYUEM
IIEJIKOBUIl BOKPYT IOJIeH, HEOoOXOJuMO MPEeayCMOTpPETh U CO3JaThb BO3MOXKHOCTH (epMepy
npuoOpecTd M TPOBECTH NPEANOCEBHYIO JONOJHHUTEIbHYI0 OOpabOTKY CEMSH XJIOMYaTHHUKA
MPOTPABUTENSIMU CUCTEMHOTO JIEHCTBUS. DTO TO3BOJUT COXPAHUTh Ha KAXKIOM TreKTape 110 5 1
XJIOTIKA-CBIPIIa, MO0 BCXOJBI M PACTCHHUsI B Hayaye CBOETO pa3BUTUs B TeueHue 35-40 nueit OynyT
HaAEKHO 3aIIUIIEHBI HE TOIBKO OT COCYIIUX, HO U MOArPHI3AIONIUX COBOK [5].

WHTeHCMBHOE pPa3BUTHE OBOINEBOJCTBA, IMPOJOBOJILCTBEHHAS HEOOXOAMMOCTh M OW3HEC-
MIPOU3BOJICTBO TOJCTETHYJO pPa3BUTHE YKPBITHIX IOMEUICHUH — TEIUIMI U HEOOTaIlUIMBAaeMbIX
coopyxkennit [8]. C Touku 3peHust OOpPHOBI C BPEAUTENSIMHU TEIUTMYHBIX PACTCHHM, 3TO SIBISETCS
OJTHOM W3 BO3MOXKHOCTEH YCHEIIHOW 3aluThl. A MMEHHO, COBPEMEHHBbIE KOHCTPYKIMU TETLIUI]
MO3BOJISIIOT OOECTIeYeHHe WX M3OJSIUH OT NPOHHUKHOBEHUS B HUX HACEKOMBIX H JIPYTHX
YJIGHUCTOHOTHX JKUBOTHBIX, CIIOCOOHBIX MUTAThCSl U YCIEIIHO MEepe3NMOBaTh B HCKYCCTBEHHO
CO3/IaHHBIX ONTUMANbHBIX yciaoBHsX (cM.puc.l). K coxxanenuro npaktudeckasl peanuzanus 3TON
BO3MOXXHOCTH HUAET MeljieHHO. [IpoBenéHHbIE HaMU ONBITHI B YCIOBHUSX CTOJMYHOM oO0nacTu,
MI0Ka3ajy, 4YTO 3alllUTa PAaCTEeHUH B MOJIHOCTHIO M30JIMPOBAHHON (B TOM YHCIIE U MAaCKUTHBIMU
CeTKaMH) TEIUIUILIE MO3BOJISIOT KPAaTHO COKPATUTh MPUMEHEHNE MHCEKTUIIUIOB (HampuMep, IpOTUB
TOMAaTHOW MOJIM BMECTO 14-TH B KOHTPOJIE, OBLTH MPOBEACHHBI 4 00paboTKN).

YBepeHbl, YTO 3TO MEPOIPUSTHE SBISETCS OAHOM M3 pemarlux B O00pb0e ¢ HE TOJIBKO
TOMAaTHOW MOJIbIO, HO U JIPYTUX, CIIOCOOHBIX yIauyHO TMEPEKUTh 3UMY B TeIUTUIAX (OEIOKPBLIKH,
KapaJpuHa, COBKa-raMma, TPHUIICHI U JIp.).

Tennuubl 1 yKpbITHS, 00ecIeYUBAIOIINE NPeAyNPesKAeHHE 3aJI6Ta HACEKOMBIX H3BHE:
1 — BBICOKOTIPOU3BOAUTENbHASI COBPEMEHHAS TEIUIMIIA, 3aLUIIEHHAs OT 3aJI€Ta HACEKOMBIX C
MOMOIIBIO KalPOHOBOM CETKH, 2 — hapMyTH TEIUIULBI 3aLIUILIEHBI CETOYHBIM MOKPBITHEM,
3 — He OTaIINBAEMOE COOPYKEHHE C CETOYHBIM YKPBITHEM.

[Ipenynpexnaenue 3anéra BpeauTelled B TEIUIMIbBI U CBOEBPEMEHHOE WX YHHUYTOKEHUE
ABIISIETCS 0053aTENbHBIM YCIIOBHEM COXPAHEHUS YPOXKAaHHOCTH Kak JJIsi CBOErO XO3SiCTBa, Tak U
MpenynpexaeHueM Ha Oyayuiee, MO0 MOcie 3UMbl MPUXOAUT BecHa... Eciu mutpycoBas Moib
pa3BUBAETCA KPYIJIOTOAMYHO, KaK OOBEKT YKPBITOTO TPyHTa, TO IJIOTHOCTH M BPEJOHOCHOCTH
TOMaTHOM U KapTO(eIbHON MOJIeH HAMIPSAMYIO 3aBUCST OT TOT'0 HACKOJIBKO ObLTH MPEATPUHSATHI MEPHI
NpeIyNpexaeHus mepel 3aKiIagkoil ypoxas kapTodens Ha 3uMy, a TakKe OT THMa TEIUTHI U
OCHAILIEHHOCTH.

buonoruueckuit MeTos 60pbOBI TPOTHB BPEIHBIX COBOK (03UMOM U XJIOTIKOBOM ) TPOYHO BOLIUIH
B CHCTEMY 3alIUThl XJIOMYaTHUKA U COMMYTCTBYIOIIUX KYJIbTYp. JlJsl 3TOro co3naHa mo cTpaHe CeTb
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ouonadboparopuii u 6modadbpuk, rae HapaOaTHIBAIOT MEIKHUX MEPENOHYATOKPHUIBIX HACEKOMBIX —
SHJOMApa3UTa SMI —TPUXOTPaMMy M, OKTOMapa3suTa TyceHHl — OpakoH. Mx peanbHas
3¢ (GEKTUBHOCTH BO MHOI'OM 3aBHUCHUT OT UX Ka4eCTBa — CLIOCOOHOCTH M3BbICKATh U MOPA3UTh 0COOEH
«xo3stmHa» [1]. A 1t 3TOro yd€HeIMu pa3paboTaH M PEKOMEHJIOBAaH METOJ acCaXKMpPOBAHUS,
KOTOPOIO MPHUAEPKUBAIOTCS HEMHOTHE IPOU3BOAUTENIN MPOLYKIMHU. MeTol mpeaycMaTrpuBaeT
€KEroJHO OOHOBIIATH MOMYJSAIHMIO TPUXOTPaMMBl Ha AWIIAX E€CTECTBEHHOIO XO3fMHA — Ha SHIax
COBOK O3MMOIi, XJIONKOBOM MJIM APYIMX COBOK. M TONBKO B 3TOM Cilydae, OT TaKOH IMOIYJISALUU
napasuTa-siieea MOXHO OKHJIATh JKeJIaeMoro pe3yibraTa — 3pGeKT oT 00pabOTKH.

[Ipn 3ammre XJOMYaTHUKAa U JAPYT'MX KyJbTYp OT XJIOIKOBOM COBKM yclex (BbICOKas
3¢ (HEKTUBHOCTH) BO MHOT'OM 3aBHCHUT OT CaMOT'0 TJIIaBHOTO — BEIOOpA HAyYHO-000CHOBAHHBIX CPOKOB
obpaborok. Yto 310 3Hauut? B 3TOM M 3awimouaercs npodeccuoHanu3M crneuuanucra. Emy
MPEJCTOUT OTNPENIEIUTh MOMEHT, KOTr/Ia Ha y4acTKe IPOMCXOJUT MacCOBBIN NET 6a00UYeK BpEAUTEINS,
AWLEKIaKa U OTPOXKICHHE T'YCEHML, BBUJAY PACTAHYTOCTH KOTOPOH, IEpBbIE OTPOAMBLIMECS
T'YCEHMIIbI JOCTHTAIOT TPEThEro Bo3pacrta. [IpakTHUeCKH 3TO MPOMCXOIUT CIEAYIOIMIMM 00pazoM:
CIELUAIUCT U 00cie10BaTeNM HaOI0AAI0T U CIIEAAT 3a BBIIOBOM 0a004eK-caMII0B Ha ()epOMOHHbBIE
nosyuiku (®JI). Beuios Ha 1 noBymky B TeueHue 1 Houn 2-3 6abouek B TeueHue 2-3 qHEH, TOBOPUT
O TOM, 4YTO Ha 3TOM II0JI€ BCKOpE HAYHETCS OTKJIAJKa AUl (00s3aTeNbHO C HACTYIUIEHHUEM (a3bl
OyTOHU3AINH U JTaJIee), CIIEA0BATEIBHO, HY’)KHO TOTOBUTHCS H, uepe3 2-3 THS HY>KHO HauaTh BBIITYCK
napasura TpuxorpaMmmy u3 pacuéra 1 rp/ra (B HéM 60-65 Teicsd ocobeii napaszura).

B ciyuae, ecnu Ha | JOBymIKy B TedeHHE HOUM OyJeT BhUIOBIEHO Oonee 15 Gabouek, To 3TO
CUTHaJI He Ha 00paboTKy, a Ha HayaJlo eXKeJHEBHOIro oOcieoBaHus yyacTka. [Ipu oOHapyxeHuu B
cpennem 10-12 u Gonee stuii u rycenuny Bpeautens Ha 100 pacTeHWH — 3TO W €CTh HAY4YHO-
00OCHOBAHHBIN CPOK AJ1s1 00pabOTKHU MPOTUB 3TOro Bpenutens. O0padoTka, NpoBeIEHHA UMEHHO B
3TH CPOKH PEKOMEHIYEMBIMH ISl ATOTO MpernapaTaMu, 00eCreunBaeT HauBbICIITYIO 3P (EKTUBHOCTh
U JKenaeMblii 3 QEeKT NPOTUB OJJHOTO MOKOJIEHUs BpeanuTens [3].

OOpaboTka ke, NpoBeIEHHAs B YNYIIEHHbIE (HAapYLIEHHbIE) CPOKH, KOI/Ia TyCEHHUIIbI
JOCTUTAlOT CTaplIMX BO3PACTOB, 3a4acTyl0 Malod(QEKTHBHbI M, HE JMIIEHbBI 3KOHOMUYECKOI'O
HE/IOCTAaTKa — TYCEHHUI[bl YCIIEBAIOT YaCTUYHO HABPEIUTh; U3-3a TOTO, YTO 3(pPEeKTUBHOCTH OBIBAET
HE/I0CTaTOYHOM, MOSBISIETCS HEOOXOIUMOCTh B MOBTOPHOIH 0OpaboTke. Takum oOpa3oM, TOJIBKO
Hay4YHO-000CHOBAHHBIN TOAXOJ] M CaM MPOIeCC, OCHOBAaHHBIM HAa JOCTATOYHBIM YPOBEHb 3HAHUMN
CMELUAINCTOB, UCIOJIB30BaHUS MeToJa (EpOMOHUTOPMHIA M paboTy obcienoBareneil, a Takxke
WCTIOJb30BaHNUE COBPEMEHHBIX S()()EKTUBHBIX CpPEIACTB 3alIUTHl (MHCEKTHIMIBI HAa OCHOBE
JeMCTBYIOIMX BEIIECTB: IMaMEKTUH-O€H30aT, MHJOKCaKapO, KopareH, JaHHEUT, Hypesi-/]) Moryt
00ecneunTh BBICOKYIO OCTPYIO U OCTAaTOYHYIO 3((PEKTUBHOCTH MPUEMOB 3alllUTHl OT XJIONKOBOM
COBKHM U JIPYTHX BpeAUTEIeH PacTeHUH.

Hpyryio 03a004€HHOCTHh BBI3BIBACT TMpoOjeMa TUOenu WM HEOoOXOIUMOCTh 3allUThI
MeoHOCHBIX Muén. [IpoGnema fmomuia 10 TOro, 4TO B MEXKIYHApPOAHBIX OpPraHU3ALUSAX MPUHATO
pelieHrne 0 HeoOX0JUMOCTH 3arpeTa Ha MPUMEHEHUE HE MAJIOro KOJIMYECTBA U B TOM YHUCIIE CAMBIX
COBPEMEHHBIX MECTHIIU/IOB.

Ecnu mocMoTpeTs Ha BONPOC € PacCTOSHUEM, TO MOYTH BCE MECTUIUAbI B TOW WM WHOU
CTETIeHN TOKCUYHBI JUTst mY€N. M maske Te, KOTOPBIX MPHUHITO CUUTATH HE TOKCUYHBIMH. HE MOTYT
UMETh MPaKTHUYECKOro 3HA4YeHMs, MO0 He OTpaBJIECHHBbIE MYEIBI MOTYT COOMpPaTh B MEN OCTATKU
nHcektuuuaa. [loaTomy yperyiaupoBaHuE BOINpPOCAa MOMKET JIekKaTh JIMIIb B IPOU3BOJCTBEHHBIX
OTHOIICHUAX MEX1y (hepMepamu U MUEIOBOJIAMH.

Cy1iecTByeT psiJi MOJI0KEHHUH 10 B3aMMOOTHOIIIEHHUIO 3TUX JABYX CYOBEKTOB, B OCHOBE KOTOPBIX
JeKUT oOecrieyeHre MaKCUMaIbHON 0€30MacHOCTH MU, PU HAAJIeXKAIIeH 3aIluTe CeNbX03 YroIuii
OT BpPEIHBIX OpPraHM3MOB. OTH MpaBWiIa MPESyCMaTPUBAIOT MPEXKIE BCEro MNpeAyNpekIeHue
KOHTAKTa IMOJIE3HBIX HACEKOMBIX C OTPABJISAIOIIMMH BEIIECTBAMM Kak BO BpeMsi 00paOOTKH, Tak U
nociie He€ B TEUEHUE OINpeAeEHHOr0 BpEMEHHU. JTO JenaeTcs 3a01aroBpeMeHHbIM OIOBEIIEHHEM
ITYEJI0BOJIOB Yepe3 CPEeCTBA MeYaTh U MECTHOTO Pauo, a TaKXkKe Yyepe3 YIOJTHOMOUYEHHbIX. MOKHO
OBUTO OBl OTPaHWYHUTHCS PEKOMEHJAIMEeH BBITYIHMBATH MUYEN HA TEPPUTOPHUAX, C OTPAaHHUYCHHBIM
NPUMEHEHHEM TEeCTUIMIOB (IPEAropbs, TOpbl, OA3UCBHI), HO HX COJAEp)KaHHE B OJIM30CTH
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arpoOHOIICHO30B OKa3bIBAET CBOE MOJIOKHUTEIHLHOE BIUSHHUE HA YPOKAHHOCTD KYJIbTYp U TIOITOMY U
3TO UMEET MECTO OBITH [7].

Bompocel 3ammThl pacTeHU OT BpPEAHBIX OPTaHU3MOB (BpemuTenei, OOJIe3HEH, COPHBIX
pacTeHMii W JAp.) UMEIT BaXHOE 3HAYEHHE B  IMPOU3BOJACTBE  IPOJIOBOJIHCTBEHHOM
CEeNbCKOXO03SICTBEHHOW MPOAYKINU B pecryOnuke. B 3Toii cBsi3n ocoboe 3HaUeHHE UMEET PEe3KO
KOHTUHEHTANBHBIM KiauMmar LleHTpanbHO-a3MaTCKUX PECIyOJIMK, CO CBOMMH IOKa3aTeNsIMH,
KOHTPACTUPYIOIIUMH MEXAY CYXHUMH U BBICOKMMH TEMIIEpaTypaMu BO3/1yXa JETOM M, 3HAUUTEIbHO
HU3KUMH 3uMOH. B pesynbrare dYero, MHOrM€ BHIbl UJICHHUCTOHOTUX JKMBOTHBIX, HE
MPUCTIOCOOJICHHBIX K 3TOMY, TMOHYT. Hampumep, agBeHTHUBHBIC BUIBI HACEKOMBIX, KICHIEH U
PacCTUTENBHBIX OPraHU3MOB, IPOHUKAIOIINE HA HAIILY TEPPUTOPHUIO, KOTOPHIE IO MPOUCXOKACHUIO U3
IOKHBIX pPYOeXKeH, KpYIJIOTOJAMYHO OOWTAIOMUX B YCIOBHSIX IMOJIOKUTEIBHBIX TEMIIEPATYP.
TakoBbIMU ABIIAIOTCS K MPUMEPY, OCIOKPBUIKM U MOJH (TOMaTHasi, KapTodesibHas, LUTPycoBas U
Ip.), 0COOM KOTOPBIX B YCIOBUSAX OTKPBITOTO TPYHTA 3UMOM TMOHYT, COXPAHSSACh B TEIUIMIIAX WU
YKUJIBIX TIOMEMICHUSX Ha [IBETaX WJIM APYroll paCTUTEIBLHOCTH [2].

B o6mem-to, mpobiema ocTpasi Ui BCeX peciyOauK. Y CHIICHHE TOPTOBBIX OTHOIICHUH MEXKILY
CTpaHaMU ¥, BUJAUMO HEJIOCTATOYHOE BHHMAaHUE K BHEUIHE KaPAaHTUHHOMY KOHTPOJIIO, TO3BOJIHIO
MIPOHUKHYTH HEKOTOPBIM 0c000 OIMacHBIM HaceKOMEBIX. [Ipexe Bcero 3To apiHHas myxa (Carpomya
pardalina Bigot.), ryroBas oruéska (Diaphania piloalis Walker), uutpycoBass MUHHpYIOIIasi MOJIb
(Phyllocnistis citrella Stainton), Tomarnas mons (Tuta absoluta Meyrick), kaprodensHast MoJIb
(Phthorimeae operculella Zell.)) u npyrue. Pasymeercs, 3TO 3HAYMTEIBHO OCIOXKHUIO 3134y
3aIUTHl PACTEHUH BO BCEX €€ aCMEKTax, MOBBICUIIOCH UCIIOJIB30BAHNE XUMUUYECKHUX CPEJICTB 3aIUTHI,
OCTPO cTaj BOMPOC KOHTPOIS OCTATOYHBIX KOJIWYECTB MECTULUIOB B MPOJYKTaX OBOIIHBIX,
0ax4€BbIX M KapTOdes.

3axnwuenue

YcTpaHeHre u mpeo10JIeHHE ePEYHNCICHHBIX MTPOOIIEMHBIX BOIIPOCOB JIEJI0 HE CHEOMHHYTHOE,
K HHM HaJ0 CTPEMHUTBbCS M TPEOJNOJIeBaTh IIOCTEIIEHHO II0 Mepe TOJArOTOBKM BBICOKO
KBTM(DUIIMPOBAHHBIX CIICITUAIMCTOB 110 3aIIUTE PACTCHUM.
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OCIMIIKTEPAI KOPFAYJIBIH KEUBIP DJIEMEHTTEPIH KAUTA K¥YPY
KAXKETTLIITT
Anoamna
Maxkanana eciMAIKTEpJl 3HSHIbI ar3ajapJaH KOopfay cajachlHAAarbl HETI3r1 OarbITTap
KapacThIPBUIBII, KOJIJAHBICTAFbl XYHEHIH Oipkarap >JeMEHTTEepiH KaiTa Kypy KaKeTTUIri arar
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eTineni. byn e3repicTep aTanraH KbI3METTIH THIMIUITIH €19yip apTTHIPBIN, 3aMaHayd TajanTapra
COMKECTEeHIIpyre MYMKIH/IIK Oepeii. ABTOPABIH MKIPIHIIE, KETULIIPY )KYMBICTaphl arpOTEX HUKAITBIK
TOCUIIEPMEH KaTap YUBIMIACTHIPYIIBUIBIK JKOHE TEXHOJIOTHSUIBIK IIapaliapibl Ja KaMmTybl THIC,
OMTKEHI OJIApbIH KEIIEH/II €HT1311yl aybll IapyallbUIBIFbl OHIIPICIHIH TYPAKTBUIBIFBIH KAMTaMachI3
eTe/Il )KOHE PKOJIOTHSUIBIK Kayilci3airin cakTaiapl. EH ©3ekTi Macenenepain 0ipi — KbIpKyHeKTe eKi-
YIII MaKTa IIUKI3aThl )KUHAJFAaHHAH KeW1H MaKTa eTiCTIrHIH KaTap apaJbIFbIHA KY31K OuIaiibl ce0y
TOXKIpUOECIH KailTa Kapay, COHIali-aK TYKBIMIBI ce0ep aJIIbIH/Ia MiHIETTI TYpJe KOChIMIIIA I9piIey i
eHrizy. Epekiie Ha3ap OMONOTHSIIBIK areHTTEPIIH CallachblH apTThIPYFa ayIapbUIbIIl, OJIapabl cipy,
KOOCHTY JKOHE CaKTay TEXHOJIOTHSIAPBIH KaTaH CakKTay KaXeTTUIiri Kepceruieni. MaHbI3abl
OarbITTapabIH Oipi — FBUIBIMH HETI3JICATCH OHIEY MEp3IMIEpiH AN cakTay, Oy IapajiapibiH
THIMJUTITIH apTTHIPBIN KaHa KoWMai, apa *oHe 0acka Ja maianbl JKoHIIKTepre 3UsHAbI 3Cep eTy
KaymiH aszaiitajgel. COHBIMEH Karap, XaJbIKapalblK CaylaHbIH KapKBIHIBI JaMybl JKardaibIHIIa
CBHIPTKBI KapaHTHH IIapalapblH KYIIEHTY MIHIETI JIe ©3€KTi OOJBIN OTHIP. ¥ CHIHBUIFAH ©3repicTep
OCIMIIKTEepAl KOpFay JKYHECIH HBIFAUTHIN, (UTOCAHUTAPJIBIK CBIH-KaTepiepre OeHiMALTIriH
apTTHIpYFa, COHJAN-aK arpapiiblK CEKTOPIBIH TYPAKTHI JaMYbIHA JKOHE a3bIK-TYJIK KayilCi3miriH
KaMTaMachl3 eTyre OarbITTalIFaH.

Kinm ce3dep: 3usHkecTep, oCIMIIKTEpHAi KOpFay, KOpFay oiicTepi, THIMIUIIr, KapaHTHH,
arpoTEXHOJIOTHS, EMJICY, apajap.

Hodzhaev Sh.T
Uzbek Research Institute of Quarantine and Plant Protection, Tashkent, Uzbekistan,
sagitarius80@mail.ru
IT ISNECESSARY TO RECONSTRUCT CERTAIN ELEMENTS OF PLANT
PROTECTION

Abstract

The article highlights key aspects in the field of plant protection against harmful organisms,
emphasizing the urgent need to reconstruct certain elements of the existing system. According to the
author, modernization is required in several directions to ensure greater efficiency and sustainability
of plant protection services. Among the most critical measures is the revision of agronomic practices,
such as the sowing of winter wheat in cotton inter-rows after two or three harvests in September.
Additional attention should be given to seed treatment before sowing, as well as to improving the
quality of bio agents produced in biological laboratories in line with technological standards. Equally
important are the accurate application of scientifically justified treatment schedules and the
implementation of measures to protect pollinators, particularly honeybees, during chemical control.
In addition, stricter adherence to external quarantine regulations is vital in the context of intensified
international trade. Collectively, these reconstructed approaches will strengthen plant protection
systems and promote agricultural sustainability.

Keywords. Pests, plant protection, protection methods, efficiency, quarantine, agricultural
technology, treatment, bees.
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TOO «Ka3zaxckuu Hay4YHO-UCCIE008AMENbCKULL UHCIUMY M 3AUUMbL U KAPAHMUHA PACTEHUU
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PACITPOCTPAHEHHUE BPEJHBIX OPI'TAHU3MOB KJIYBHUKH
HA IOI'O-BOCTOKE KA3AXCTAHA B CBA3U C UBMEHEHUEM KJIIMMATA

AnHomayus

B ycrnoBusix u3mensitonierocs Kaiumara B AaMatuHckoi oonactu Kazaxcrana ObU11 IpOBECHbBI
KOMIUICKCHBIC (DUTOCAHUTAPHBIE OOCJICIOBAHMS IUIAHTAMA KIYOHUKH C TN  OIEHKHU
pacnpocTpaHeHusi 3a0oyieBaHUI UM BpeAMTENeH, a TakKe BO3JICHUCTBUS AarpOXMMHKATOB.
HccaenoBanus, BeinonaHeHHbIC B 20242025 1T., moKa3aiy, 4T0 KIMMaTHYSCKUE aHOMAJIMH, BKIIFOYAast
M30BITOYHOE YBJIaKHEHUE BECHOM U 3aCYIUIMBOE JIETO, CIIOCOOCTBOBAIIM OCIA0JICHUI0 MMMYHHUTETA
pacTeHUil ¥ aKTUBU3AIMK ATOT€HHONW MUKPOQIIOPHI.

duUTOIKCIEPTH3a BhISIBIIA IMPOKKUI CIEKTP TPUOHBIX BO30yauTeneii: Fusarium sp., Botrytis
cinerea, Alternaria sp., Rhizopus sp., a taxxke campodurthsie Buasl (Penicillium, Mucor). Ha
OTIENbHBIX  Yy4YacTKaX  HaONI0AaIoch  MOpPaKEHHWE  KOPHEBOM  CHUCTEMbl  HEMaTOJaMH.
bakrepuonornyeckuii aHamu3 mokasan Hamuume Pectobacterium carotovorum, Bei3bIBarorei
MSATKYIO THUJIb. DHTOMOJIOTHYECKHI aHa N3 MOKa3all 3apakeHre pacTEHUH MayTUHHBIM KJICIIOM U
TpuricaMu, mpu4ém copT «MypaHoy okazaics 6ojiee BOCIPUUMYHUBLIM.

JIOTIOJIHUTENBHO YCTAHOBJIEHO TNPUMEHEHUE TEeCTULIU0B, HE PEKOMEHIOBAHHBIX IS
KIIYyOHUKH, YTO MPHUBEJIO K MPOSBICHUIO (PUTOTOKCUYHOCTH U BBISABJICHHUIO CJICIOBBIX KOJHMYECTB
JICHCTBYIOIUX BEILIECTB B MOYBE U PACTUTEIHHOM MaTepuaie. DTO yKa3bIBaeT Ha HEOOXOJIUMOCTb
MEPECMOTPa CXEM XUMHUYECKOH 3alIUTHI C YIETOM IKOJIOTO-TOKCUKOJIOTUUECKUX KPUTEPHUEB.

[TonydeHnHble pe3ynbTaThl HOTYEPKUBAIOT BAXKHOCTh aJalTallud CUCTEM 3allUThl paCTEHUN K
HOBBIM KJIMMAaTUYECKUM YCJIOBHUSIM, a TaKXe HEOOXOJUMOCTh PEryiasipHOro (UTOCAHUTAPHOTO
MOHHUTOPHHTA U KOHTPOJIS 32 6€30MaCHOCThIO MPUMEHEHHS arpOXUMHUKATOB.

Knrouegvie cnoea: xnyonuxa, gumonamocenvl, Kiumam, Gumodskcnepmusa, epeoumen,
necmuyuobwl.

Beseoenue

Knyonuka (Fragaria x ananassa Duch.), Takke wu3BecTHas Kak cajoBas 3eMJISHHKA,
OTHOCHTCS K YMCTTy HanOoJiee IIEHHBIX SITOJHBIX KYJIbTYp, IIUPOKO KYIbTUBUPYEMBIX IO BCEMY MUPY
[1, 2]. bnaromapst BBICOKOMY COJCp)KAaHHIO BHUTAMHUHOB, AHTHOKCHIIAHTOB, aQHTOIIMAHOB,
OpPraHUYECKUX KHUCIIOT M JPYTUX OMOJIOTMYECKU aKTUBHBIX COCAMHEHUH, KIIyOHMKA MpPEeICTaBiseT
co0Ol He TOJBKO BaXKHBIII KOMIIOHEHT pallMOHA MUTaHUSA, HO U OOBEKT MOBBIIIEHHOIO MHTEpeca B
chepe mpopuIaKTUYECKOW MEeIUIMHBI U (yHKIMOHANRHOTrO nutanus [3]. Kpome Toro, kiyOHMKa
BOoCTpeOOBaHa B INepepadaThIBAIONIEH MPOMBIIIIEHHOCTH — JUIS MPOU3BOJACTBA COKOB, PKEMOB,
3aMOPOKEHHBIX MPOJIYKTOB U IIp.

CoBpeMeHHOE TMPOU3BOACTBO KIYOHMKM HAIPaBICHO HA MOJYYEHHE BBICOKHX YpOXKaeB U
COXpaHEeHHEe KauecTBa mpoAykuuu. OnHako Tr1i00anbHblE HW3MEHEHUs KIMMara, OCOOEHHO
BBIPQ)KEHHBIE B PETMOHAX C KOHTHHEHTAJIbHBIM KIMMAaTOM, TaKMX Kak Oro-Boctok Ka3zaxcrana,
OKa3bIBalOT BCE OOJiee 3aMETHOE BIMSHHE HA arpOTEXHOJIOTMYECKHE IMPOLECChl, PUTOCAHUTAPHOE
COCTOSIHUE pacTeHUl 1 3PPEKTUBHOCTH IPUMEHSAEMBIX CPEeACTB 3amuThl [10].

[ToBpIlIEHNE CPEIHETOJOBBIX TEMIIEpAaTyp, HEPABHOMEPHOE PaCIpeIeIeHHE OCAIKOB, PEe3KUe
KoJie0aHMs BJIQXKHOCTU U MPOAOJDKUTENbHBIE IEPUOJIBI 3aCYXU CO3/1al0T OJIarONpUsATHBIE YCIOBUS
JUIS pacIipOCTpaHEeHUs Kak aDMOTHYECKUX CTPECCOB, TaK M KOMIUIEKCa (PUTOMATOT€HOB U BpeIuTeNen
[8, 10].
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AnMaTHHCKas 00JIaCTh XapaKTEPU3yeTCsl pe3K0 KOHTUHEHTALHBIM KITUMATOM, TIPU KOTOPOM B
nociieiHue Tojbpl HabIoaaroTCes Bc€ Oosiee BhIpaXKEHHbIE AHOMAIUU — PaHHUE U BJIa)KHbIE BECHBI,
YepeayoNuecs ¢ 3aCyNUIMBBIMU JICTHUMH IIEPUOJAMHU, IPUBOAAT K HAPYIIECHUIO (PU3HOTOTHIESCKUX
nmporeccoB B pacteHusx. Becna 2024 roma Obuta OCOOCHHO BIJIAKHOM, C IIPEBBIIMICHUEM
CPEIHEMHOT'0JIETHUX HOPM OCaJIKOB, a JIETO — >KapKUM M 3aCYIUIMBBIM. AHAJIOTUYHbIC TCHICHIIUH
coxpanuiuch U B 2025 roay. Takue ycinoBusi CHOCOOCTBYIOT Pa3BUTHIO TPUOHBIX U OaKTEPHAIBLHBIX
Oonesneit [4, 8, 9], mopakeHHIO KIyOHUKM HEMAaTOJaMU M aKTUBU3ALMU BPEAMTENCH, BKIIOYAs
KJICIIEe 1 TPUIICOB [7].

[Tpu sToM HaOMIOAAETCS TEHACHIUS K YCHJICHHUIO MECTHIIMIHON HAarpy3KH Ha arpoIleHO3bI,
BKJIIOYasi MPUMEHEHUE arpOXUMHUKATOB, HE 3aPETUCTPUPOBAHHBIX I IPUMEHEHUS Ha KITyOHHKE [5].
DTO yCUIUBAET PUCK (PUTOTOKCHYHOCTH M HAKOIUICHUSI OCTATOYHBIX KOJIMYECTB B TUIOAAX W TIOYBE,
YTO UMEET KaK arpOHOMUYECKHE, TaK U IKOJIOTUYECKUE MOCIIEICTBUA.

YuuTeIBas BBINICYKa3aHHBIE (DAKTOPHI, IEIBI0 HACTOSIIErO MCCIICIOBAHUS CTAI0 M3yUeHUE
(DUTOCAHUTAPHOTO COCTOSIHUS KIIYOHUYHBIX HACaXJCHUW B AJIMATUHCKON OO0JIaCTH B YCIIOBHUSIX
KIIMMaTUYEeCKUX aHOMAJUH, HICHTU(UKALMS OCHOBHBIX BO30yauTesnei OOJIe3HEH W BpeAUTENICH, a
TaK)Ke OIIEHKa IOCJICJCTBUI MPUMEHEHUS arpoxXxuMukaToB. llomydeHHBIE TaHHBIE MOTYT OBITH
WCIIOJIB30BaHbl NIPH pa3pabOTKe PEKOMEHIAIMK MO aJalTHUBHOM CHCTEME 3allUThl KIYOHUKU B
YCIOBUSX MEHSIOIIErocs KIIMMaTa U YCHUIIEHHOTO (PUTOCAHUTAPHOTO JaBIICHUSI.

Iloroanwbie ycjaoBusA

[ToroaHble yCIOBUSI UTPAIOT KIIOYEBYIO POJIb B Pa3BUTHH CEIbCKOXO3SHCTBEHHBIX KYIbTYP U
pacmpoctpanenun BpenHbix opraHuzmoB. C 2023 roga B AnMaTHHCKON 00s1acTh HAOIIOIAIOTCS
3HAYUTENIbHbIE OTKJIOHEHHUS OT CPEJHEMHOTOJETHHX KIMMATHYECKHMX HOPM Kak MO TeMIleparype
BO3/1yXa, TaK M MO KOJIUYECTBY OCATKOB.

Hayuno-uccienoBatenbckue padoThl MPOBOJWINCH B arpoiieHo3ax AJIMaTHHCKOM o0yacTu B
2024-2025 rr. ¢ 1ENbI0 OICHKHW BIMSHUS TIOTOMHBIX YCIOBHNA Ha (PUTOCAHUTAPHOE COCTOSHUE
KITyOHUKH.

Becna 2024 roga Bbigasiach J0XKUIMBOM: KOJMYECTBO OCAIKOB B MApPTE MPEBBICKIIO HOPMY Ha
+69,9 MM, B anpene — Ha +0,7 MM, B Mae — Ha +22,8 mMm. TemnepaTypHslii (JOH Takke ObLT BbIIIE
HOpMBIL: B MapTe — Ha +1,0 °C, B anpene — Ha +1,4 °C, B mae — Ha +0,9 °C. BraxxaHocts B MapTe Oblia
BbIlIIE HOPMBI Ha 4%, B anpesie 1 Mae — HEMHOT'O HHM>Ke HOpMBI Ha 1%.

JleTHu#i mepuoa XapaKTEPHU30BAICS OCTPO3ACYNUIMBLIMU YCIOBHSIMU: B HIOHE JEPUITUT
ocaJkoB coctaBui 41,7 mm, npu Temnepatype Boilie HopMbl Ha +3,1 °C u Bnaxxnoctu Ha 12% Huxke
HOpMBI. B Hrone u aBrycte COXpaHsJIMCh 3aCyIUIMBBIC YCJIOBHUsS, OCOOCHHO B aBTyCTe, KOrja
TeMIlepaTypa Bo3ayxa mpeBbiiana Hopmy Ha +3,0 °C, a nedunuT ocaakoB cocTaBuiI 9,7 M.

Hauano Becusr 2025 roga B ATMaTUHCKOM 00JACTH OTJIMYATIOCH TETUION U MECTaMH BIIAKHOM
noroaoi. Ocaaku B MapTe U anpese ObUIN BbIIIE HOPMBIL, a B Mae — OJTU3KHU K HEM.

Temnepatypublii ¢GOH CTAOWIBHO TMPEBHIIAT CPEIHEMHOTOJIETHUE 3HAYEHUs, OCOOCHHO B
anpene (+1,8°C) u mae (+1,1 °C). YcnoBus BecHbl 2025 roma cnocoOCTBOBATU WHTEHCHBHOMY
Hayaly BereTaliu, HO TaKkKe OJIaronpusSTCTBOBAIN Pa3BUTHIO TATOTCHOB U BPEIUTENCH.

Mamepuanvt u Memoowl uccyiedo6anuil

Yactu pacTeHHi KITyOHUKY C BUANMBIMU CUMIITOMAaMHU 3a00I€BaHUI OTOMPANTUCH JJTsl aHAIK3A.
UccnenoBannss Obuin  BemmonHenbl Ha 0Oaze TOO «KasHUM3uKP wum K.OKuemOaesay,
HcneiTarenpbHOro  1eHTpa (UTOCAHUTApHOTO JTaOOpPAaTOpPHOTO aHalM3a B JabopaTopHsixX
(bUTOMATOJIOTHH, DHTOMOJIOTHM M TOKCHUKOJOTWHU. JIJIsl YTOYHEHHS BHUIOBOTO COCTaBa OOJE3HEH
MPOBOAMIIM TTaOOPATOPHBIE OMBITHI C HWCHOJIB30BaHWEM OOMIEHPUHATHIX MeTonuk. OOBeKTaMu
M3y4YeHUS SBISUTMCH TPUOHBIE 00JI€3HN BETETATUBHBIX M T€HEPATHUBHBIX YaCTEH 3EMIISTHUKH CaIOBOM.
Brigenenue rpu0oB U3 MOPAKEHHBIX TKaHEH JIMCTHEB U SITOJ U KOPHEBOM CUCTEMBI TIPOBOJUIH T10
OOIIENPUHATEIM METOAuKaM [5] C 3akimagkodl Ha TUTaTeNbHBIE CPEAbl C HCIOJIB30BAaHUEM
kapTodenbHo-nekcTpo3Horo arapa (KJIA), cunrerndeckoii cpeapl Yameka U MUTATENBHOW CPEIbI
Nutrient Broth (NA). I'enepaTuBHBIC U BereTaTUBHBIC YaCTH PACTCHUI KIYOHUKU MPOMBIBAIIU O]
IIPOTOYHOM BOMOM B TEYEHHMH 2-X YACOB M CTEPUIM30BAIN 96%-M CIIHUPTOM 2 MUH U NPOMBIBAIH
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CTePHIIbHOM JuCTHIUIMPOBaHHON Bojoi. Yamku [Terpu mukyoupoBamu B tepmoctare (TCO-1/80
CITY) npu Temnepatype 25-26 °C.

WaeHTudukanuio NaToOreHoB MHPOBOMMWIM IO MOP(OJOTMYECKUM IpU3HAKAM MULEIHs,
KOHUJMH M CHOpP YHCTOM KYJNbTyphl T'PHOOB IO MHUKPOCKONOM. BHIIOBYIO NpHUHAAIEKHOCTH
YCTaHABJIMBAJIM C MOMOIIIBIO ONpeaeauTenei [6].

HccnenoBanust 1Mo BBISBICHUIO M WACHTH(HUKAIMK BpeauTene u Oone3Heil pacTeHuid
IPOBOJMIINCE B J1a0OpPaTOPHBIX YCJIOBUSAX B COOTBETCTBUM C OOLICNIPUHATHIMM METOJIMKAMHU B
SHTOMOJIOTHH [7].

Pes3ynomamut u oo6cysrcoenus

Ha ocHOoBaHMM BH3yaJbHOT'O OCMOTpPa 00pa3LoB KIyOHUKH, 0TOOpaHHBIX B 2024 rony, Obutn
3a(hUKCHPOBaHBI CIIEIYIOIME CUMIITOMBI 3a00JI€BaHUI: Ha JIMUCThAX HAONIOJAI0TCs Oyphle MATHA CO
CBETJIOW CEepeAMHKOH, KpaeBOW HEKpO3 M TEMHbIC IISITHA HENpaBWILHOW (OPMBI, a Ha srojaax
BbIJIaBJICHHBIE IISITHA OKPYTJIOH (JOPMBI, CyXUe U TEMHBIE IIATHA (aHTpakHO3). HabmronaeTcst Mokpas
THUJIb, CMOPIIEHHOCTb U HaJeT (PUCYHOK 1).

Pucynok 1- CumnTomMsl posiBiIeHUs 00JIe3HEH HAa TOPaKEHHBIX 00pa3max

B pesymbraTe pUTONATONOrMYECKUX aHAIM30B, ObUIA BBISIBIICHA TPUOHAS M OakTepHUaIbHas
mukpodiopa. [Ipu MukpockonupoBanuu odpasna, 10 MOPQPOIOTUIECKUM TPU3HAKAM MUIETHS U
KOHH/IMH W30JMPOBAaHHBIC TpUObI OBUTH HMICHTU(QHUIMPOBAHBI, Kak Fusarium Sp. — Bo30ymuTesb
dby3apuosHoro yssmanus, Alternaria sp. — Bo3Oyaurens anbrepHapuosa, Botrytis cinerea-
BO30yIUTENb CEpOr THUWIM | canpoduTHBIA rpud poaa Penicillium sp.- BeI3bIBarOIIUil IIIECHEBEHUE

(prCyHOK 2).
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MaKpO- U MUKPOKOHUJUH KOHHIUH Ipruda poaa CIIOPOHOIICHHE Tprda CIIOPOHOIICHHE TpHba
rpuba poaa Fusarium sp. Alternaria sp. poxa Penicillium sp. poxa Botrytis cinerea

Pucynok 2 — I'pubnas MuxpodIiopa, H30JIupoBaHHAS U3 00pPa3IOB

B xoxe O0akTepuOJOrMUYECKOr0 aHalW3a BBIABICHBI OakTepun poaa Pectobacterium
carotovorum, BbI3BIBAIOIIME MSTKYI0 THWIb. X DaToreHHocTh MOATBEP)KIACHA peakluei
CBEpPXYYBCTBUTEIBHOCTH Ha JUCThsX Pelargonium zonale L. (koMHaTHas repaHb) U Marepanuen
KITyOHel kapTodens.

B 2025 rony B AnMatuHcko#l o0iacTu ObLTM OTOOpaHBI J1Ba copTa KIyOHUKHU: «MypaHo» U
«Busapan.

VY o6oux copToB BU3yaibHO HaOJIIOJalIach Mallepalusl KOpHEBOW U MPUKOPHEBOHN yacTu, Npu
3TOM TpU MPOAOJBHOM Cpe3e COCYAMCTash CHCTeMa YHCTas, Ha CTEOJIIX TeMHO-KOPHUYHEBBIE
pacIIbIBYaThIC IATHA, HA JIUCTHSIX HaOIOgaeTcsi Oypble MATHA, KpaeBOW HEKPO3 M TEMHBIE TISITHA
HEeNpaBWIbHOM (OpMBI, a Ha fArogax HaOJOJaeTcs MOKpas T'HMJIb, CMOPIIEHHOCTb, HEKOTOpHIE
IIBETOHOCHKI U ATOJIBI YCOXIIIHNE (PUCYHOK 4).
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Pucynok 4 — CuMntoMsl posiBJIeHUs 00JI€3HeN Ha MOpaKEHHBIX 00pasLax

B pesynbrate (huTONATOIOrMUECKUX aHAIM30B, OblIa BbIABIEHA rpuOHas W OakTepuanbHas
mukpogiopa. [Ipu mukpockonmupoBanuu copra «MypaHO», MO MOPQOJOTHUECKUM NpPU3HAKAM
MHULIENUS,, KOHUJUH U CIOPOHOLIEHHIO H30JUPOBAHHbIE I'PUObI OBUIM HAECHTU(HUIMPOBAHBI, KaK
Rhizopus — B0o30yauTenb uepHOW THWIM W canpouTHBIA Tpub poxa MuCOr Sp., BBI3BIBAIOIINI
1iecHeBeHHe. A Ha copte «BuBapa» nzonupoBaHHbIe TpUOBl ObUIM MIEHTU(DULPOBAHBI KaK TpHO
poxa Fusarium sp.— BeI3bIBatoIIuii (hy3apro3HoOe yBsiiaHue, U canpoduTHbIA rpub poxa Mucor sp.,
a Taloke Oblja BBIsIBIIEHA HEMAToAa (PUCYHOK 5).

0

|
CIIOPAHTHH CO CLIOPAMH  MaKpO- M MUKPOKOHUIUHM  CIIOPaHTHH CO CIIOpPaMHU Hemarona
rpubda pona Rhizopus rpuba poaa Fusarium rpuba poxa Mucor

PucyHnok 5 — I'pubOnas MukpodJiopa, N30JIMpOBaHHAS U3 00Pa3IIOB KIyOHUKH

OCMOTPOM yCTaHOBJICHO, YTO €CTh MOBPEKICHHS JIMCTHEB KICIAMHU. DHTOMOJOTHYCCKUN
aHaJIM3 TIO BBISIBICHHUIO BPEAMTEINCH OBUT MPOBE/IEH BU3YaJIbHO IOJI CTepeOMHUKpockonoM. Kiemieit
cOOMpasM Ha PACTCHUSAX- X035€BaX MyTeM CTPSXUBAHUS Ha OEJIbIi JTUCT OyMaru 1 OCMaTpPHUBAIIH.

B xopne uccnenoBaHuii Ha JUCThSAX KIYOHWKH OOHApYXKEHBI Sila, TMYMHKU U UMaro Kiemen
Spp. u HEUMGBI TPUIICOB OTpsiza Thysanoptera.

[lo nmaHHBIM aHANM30B B JIMCTHSX KIYOHMKH copTa MypaHO 3apak€HHOCTh KIeIaMu
MPEBBIIIATO B JIBa Pa3a, YTO MOKA3bIBAET CKIIOHHOCTh JJAHHOTO COPTa K MOBPEXKICHHIO. Pe3yabpTaThl
NIPUBE/ICHBI HAa PUCYHKE 6.

Busapa
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Knemu oOuTaroT Ha BEepXHEW W HIDKHEW IMOBEPXHOCTAX JIMCTA, MPEANOYNUTAsT HUKHIOH,
noOIM30CTH OT JKWJIOK. [IuTaHue Kiemeil npuBoaANUT K THOeNN KIETOK MapeHXUMbI U MOXKEITEHUIO
nucTbeB. Ha 06enx moBepxXHOCTSX JIMCTA MPOSBIIAIOTCA CUMIITOMBI B BUJE TO4eK U msTeH. Kienum
BBIICISIOT NayTUHBL. [Ipy cuiabHOM 3apaK€HUM NMUTAaHUE KIEled M 0O0pa30BaHME MMM IayTHHbI
IPUBOAUT K TMOEIU pacTeHUH.

3aknwuenue

ITo pe3ynbpratam uccienoBanuu 2024 roga, Ha OCHOBAHUM CUMIITOM IIPOSIBJIICHHS OOJIE3HEH U
(UTONATOIOTMYECKUX aHAIM30B, YCTAHOBJICHO MOPa)KeHUE MPEACTABICHHBIX 00pa31[0B KOMILIEKCOM
rpubOB U OakTepuil, BBI3BIBAIOIIMX IJICCHEBEHUE M Malepauuio TKaHu. Cpeau M30JMpOBaHHBIX
rpuOOB BBISIBIICHBI BO30YAMTENHM cepodl THWIH, (y3apuo3a, aabTePHAPHO3a, OCTAIbHbIE T'PUOBI
OTHECEHBI K callpOUTHBIM BUJAM.

A 1o pe3ynbpTaTam uccieaoBaHuu 00pasnoB 2025 roga, Ha OCHOBAaHUHM CUMIITOM MPOSIBIICHUS
Oosie3Hel U (PUTONMATOIOIMYECKMX aHAIN30B, YCTAHOBJIEHO MOPAYXKEHHUE MPEICTABICHHBIX 00pa3LoB
KOMILIEKCOM T'pUOOB, BBI3BIBAIOIIMX IJIECHEBEHHE W Marepanuto TkaHu. Cpenn M30JUpOBaHHBIX
rpuOOB BBISABIECHBI BO30yAUTENN (PY3apHO3HOTO YBSJAHHMS M YEPHOW THWIM, OCTalbHbIE T'PUOBI
OTHECEHBI K canpO(UTHBIM BHIAM.

[TpuunHO# Gone3Hu sBiseTCS OciabiieHue (U3UOIOIMUECKOr0 COCTOSHHS PAacTeHHUH H3-3a
HapymeHus GyHKIMOHUPOBAHUS KOPHEBOM CHCTEMBI, YpE3MEPHBI MOIHUB HAa (JOHE HUZKUX/BBICOKMX
TeMIlepaTyp B IOYBE U BO3/YyX€, a TAKXKE BO3MOKHO OTCYTCTBUE BEHTUISILIUU MEXKIY PACTCHUSMHU.

[lo pe3ynpTaTam, NpOBEJEHHBIX UCIBITAHUN HA JIUCTAX KIIyOHUKH copToB MypaHo u Busapa
ObUIM BBISIBIICHBI SIHIA, IMYMHKA U UMAro KJjeua, Tak ke Obuld OOHapy)KeHbl JIMUMHKU TPHUIICA B
HEOOJIBIIIOM KOJTUYECTBE.

Vcnonb3oBaHue HE pPEKOMEHJOBAaHHBIX IECTUIMJIOB MPUBOAUT K (PUTOTOKCUYECKOMY
NEHCTBUIO Ha KIIYOHHUKY.

OmnpeneneHbl OCTaTOUYHbIE KOJIMYECTBA, BBINIE YKa3aHHBIX MECTULUAOB B Arojax, JUCThSIX U
noyBe. Pe3ynbTaThl aHAIM30B IMMOKa3and, 4To oOHapykeH ciemoBbie koimdectBa (0,0036 mr/kr)
Kpe3okcuM MeTmiia B nouse (IIpenenbHo-nomycTumas KOHUEHTpALHs Kpe30KCUM-METHIIa B IOYBE —
0,2 Mr/xr).

BaarogapHocts. VccnenoBanue nNpoBOAMIOCh B paMKaX HayYHO-TEXHHYECKOM MpOrpaMMbl
IporpaMMHo-1ieneBoro ¢puHancupoBanus Ha 2024-2026 roasl (MUHUCTEPCTBO CEJIBCKOTO X0341CTBA
Pecny6nku Kazaxcran) BR 22885887 «YcoBeplieHCTBOBaHHE U BHEIPEHUE CUCTEMBI YIPABICHUS
BPEIHBIMU OPTaHU3MAMM».
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Osrepmeni kauMmaT karmaibiHaa Ka3zakcTaHHBIH AJMaThl  OOJBICBIHAA aypyjap MEH
3USTHKECTEPIIH TapalyblH, COHIAN-aK arpOXUMUKATTap bIH dCcepiH Oaranay MakcaThIH/Ia KYJIIbIHAN
IJIAHTAIUsIapblHA KEeMIeHA1 (UTOCAHUTAPHUSUIBIK 3€pTTEY JKYMBICTaphl >Kyprizimi. 2024-2025
KBUIAPBI KYPTi3UIreH 3epTTeyNIep KOKTEMT1 IIaMa/iaH ThIC bIIFAIIBUIBIK MIEH JKa3Fbl KYPFAKIIBUIBIK
CUSKTBl KJIMMATTBIK aHOMAIMSIIAD OCIMAIKTep HWMMYHHUTETIHIH OJICIpeylHE >KOHE TaTOTeH/II
MUKPO(DIOpaHbIH OENICEHIUTIrHE bIKIA €TKeHIH KOPCETTI.

duTodKCIIepTH3a OAPHICHIHIA KEJeCi CaHbIpayKYJIaK KO3IbIPFBIITAPbI aHBIKTABI: Fusarium
sp., Botrytis cinerea, Alternaria sp., Rhizopus sp., connaii-ax campogwurri Typaep (Penicillium,
Mucor). KeiiGip Tamplp >KyHeciHiH OeJiMIepiHAe HEMaTOATapMEH 3aKbIMIaHYbl OalKasibl.
BbakTepuonorusisik Tanmay Pectobacterium carotovorum GakTepusICHIHBIH 0ap €KeHiH KOPCEeTTi, Ol
YKYMCAaK IIPIK aypybIH TYFbI3aJlbl. DHTOMOJOTHUSIIBIK Tajaay >KYMBICTAPhl OCIMIIKTEPIIH OPMEKIIT
KEHeJIep MEH TPUIICTEPMEH 3aKbIMJIaHYBIH TipKei, Oyt perte «MypaHo» COpThI aca ce3iMTall OOJIbII
IIBIKTBI.

KynnpiHalira yChIHBUIMAaraH TECTULIHUATEPIIH KOJJAHBUIFAHBI KOCBIMIIA AHBIKTAJIBIIL,
(GUTOYBITTBUIBIKTBIH OaliKalyblHa, COHJAi-aK TONBIPAK IMEH OCIMIIK MaTepUalIbIHIA dCep eTYIIi
3aTTapAblH I3[k Mejiepae TaObuTyblHA ceberm Oomnbl.byn karmail arpoXUMUSUIBIK KOpFay
CXEMaJIapblH JKOJIOTHSUIBIK YKOHE YBITTBUIBIK KPUTEPHUIJIEPIH €CKepe OTBHIPBINT KaiTta Kapay
KQKETTITiH KOpCeTe/Il.

AJIBIHFAH HOTIDKENEp OCIMIIKTEpIi KOpFay JKyHelepiH jkaHa KIUMATTBIK KaFjaiiapra
OediMAeyMiH  MaHBI3IBUIBIFBIH,  COHAAW-aK  (PUTOCAHWUTAPNBIK  MOHHUTOPHHITI  JKOHE
arpoXMMUKATTap.Ibl KayiIici3 KOJMJaHyAbl TYPaKThl OaKbUIay KAXKETTITH KOPCETe Il.

Kinm ce30ep: xynnbiHaK, (UTOMATOTEHIEP, KJIMMAT, (HUTOIKCIEPTH3a, 3USHKECTE,
MECTULIUATED.

Maulen A., Issenova G., Rvaidarova G., Kenzhegaliev A., Ashirbekova A.,
Islamova R., Zhumabai L.
LLP «Kazakh Research Institute of Plant Protection and Quarantine
named after Zh. Zhiembaev», Almaty, Kazakhstan, arina.maulen@mail.ru
DISTRIBUTION OF HARMFUL STRAWBERRY ORGANISMS IN THE
SOUTHEAST OF KAZAKHSTAN IN CONNECTION WITH CLIMATE CHANGE

Abstract

Under changing climatic conditions in the Almaty region of Kazakhstan, comprehensive
phytosanitary surveys of strawberry plantations were conducted to assess the prevalence of diseases
and pests, as well as the impact of agrochemicals. Research carried out in 2024—2025 revealed that
climatic anomalies, including excessive moisture in spring and drought during summer, contributed
to the weakening of plant immunity and the activation of pathogenic microflora.

Phytopathological examination identified a wide range of fungal pathogens: Fusarium spp.,
Botrytis cinerea, Alternaria spp., Rhizopus spp., as well as saprophytic species such as Penicillium
and Mucor. In certain areas, root system damage caused by nematodes was observed . Bacteriological
analysis confirmed the presence of Pectobacterium carotovorum, the causative agent of soft rot.
Entomological analysis recorded infestations of spider mites and thrips, with the ‘Murano’ cultivar
found to be more susceptible.

Additionally, the use of pesticides not recommended for strawberries was identified, leading to
phytotoxicity and the detection of trace amounts of active substances in the soil and plant material.
This highlights the need to revise chemical protection strategies, taking into account ecological and
toxicological criteria.

The findings emphasize the importance of adapting plant protection systems to new climatic
conditions, as well as the necessity of regular phytosanitary monitoring and ensuring the safe use of
agrochemicals.

Keywords: strawberry, phytopathogens, climate, phytopathological examination, pests,
pesticides.
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KYJbTUBUPOBAHUE BEAUVERIA BASSIANA HA PUCOBOM CPEJIE U
OIIEHKA EE TATOTEHHOT'O JIEHCTBHUS ITPOTUB LOCUSTA MIGRATORIA L.

AnHomayus

Aswuarckas capanda (Locusta migratoria L.) ocraércest oqHuM U3 HanOoJIee ONACHBIX U HIHPOKO
pacnpoCcTpaHEHHBIX BpEIUTENEH CETbCKOXO3SIMCTBEHHBIX KYJIbTYpP, OCOOCHHO B 3aCyILIMBBIX U
I10JIy3aCyLIUIMBBIX pErHOHaxX. MaccoBble MHBAa3UM ATOTO BUJA BBI3BIBAIOT CEPBE3HBIE IOTEPH ypOXKasi
U TPeICTaBISIOT yrpo3y MPOJOBOJILCTBEHHOW 0€30MacHOCTH. B yclOBUSX 3KOJOTHYECKHX
orpaHudeHuil  3((HEeKTUBHOW  AJIbTEPHATHUBOW  XMMHUYECKUM  HMHCEKTUIMaM  CTAHOBMTCS
HCI0JIb30BaHNE YHTOMOIIATOT€HHBIX TpUOOB. B HacTosmeM nccaenoBanuu Obula IpOBEeHa OLIEHKA
natoreHHocTd Tpéx mramMMoB Beauveria bassiana, KynbTHBHPOBaHHBIX Ha pPHCE METOIOM
TBEépAOodazHoi hepmenTaunu. CpeaHuil BbIXol KOHUAMM cocTaBui oT 2,3x10° no 4,1x10° cop/r
cyxoro cyOcTpara, MpH KH3HECHOCOOHOCTH 85-95%. J[lns mabopaTopHOTO TECTUPOBAHUS
MCIOJIb30BaJI METOJI MUMMEPCHOHHOI0 3aMavylBaHMsI HUM( B CYCIIEH3UU KOHUMM ¢ KOHIIEHTpaliei
1x10" cnop/min. HauGonblnylo BUpYJIEHTHOCTh HpojeMoHcTpupoBan mTamm Blel(k)-07,
BbI3BaBIINHI 710 95 % cMmepTHOCTH Ha 15-€ cyTku. J[pyrue mraMMbl TaKkKe MOKa3aJid 3HAYUTEIbHYIO
aKTUBHOCTb, HO C MEHbBIIEH JICTAIBHOCTbIO. Pe3ynbTarel NOATBEP)KIAIOT  BBICOKUI
OMOMHCEKTULUAHBIN MOTEHIMANl UCCIEeAyeMbIX U30JATOB. [lodydeHHble aHHbIE JEMOHCTPUPYIOT
NEPCHEKTUBHOCTh MX MPUMEHEHHs B KadecTBE OCHOBBI JUId OMOJOTHMUECKHX IpernapartoB. B
NalbHENIIeM TIUJIAHUPYIOTCS MaclITaOHble TOJEBble HCHBITAHUS U pa3padoTKa CTAOMIbHBIX

78


https://doi.org/10.37884/03-1-2025/12
mailto:nurzhan9601@mail.ru
mailto:shisenbaevan00@gmail.com

I3nenicrep, Hotmwkenep — Mcenenosanus, pezynabratsl. Ne03-1(special) 2025, ISSN 2304-3334

dbopMynanuid. ITO MO3BOJUT HUHTETPUPOBATh I'PUOHBIE MHCEKTHIM]IBI B KOMIUIEKCHBIE CTPATETUU
3allUTHl PACTEHHUI B arpo3KOCHCTEMaXx 3aCylUIMBBIX 30H.

Knroueswie cnoea: Beauveria bassiana, azuamckas capanya, OUOKOHmMpoib, meépoogaznas
pepmenmayus, namMo2eHHOCmMyb, IHMOMONAMOLEHHBIU 2PUo.

Beeoenue

HNHTEeHCHBHOE TPUMEHEHUE XUMUYECKUX HHCEKTHIINIOB B CEILCKOM XO03SMCTBE, 0COOECHHO TTPH
00pr0Oe C BPEIUTEISIMH OTKPBITOTO TPYHTA, MPHUBEIO K PAIY CEPHhE3HBIX MOCICACTBUN, BKIIOYAS
pPa3BUTHE PE3UCTEHTHOCTH Y HACEKOMBIX, 3arPsS3HEHUE OKPYXKAIOIIEH CPEeIbl U yTPO3y IS 3I0POBbS
genoBeka [1]. B 3Toit cBs3u Bcé Oosbliiee BHUMAHUE YACTSETCS OMOIIOTUYECKUM METO/IaM 3aIIUThI

pacTeHWH, B YaCTHOCTH — MCIOJIb30BAHUIO DHTOMOIIATOTCHHBIX TPUOOB B KadyeCcTBE
MUKPOOHOIOTHYECKUX HHCEKTHITHIOB [2].
Onauu u3 Hanbojiee M3YyYCHHBIX M MPHMEHSAEMBIX B OHMOKOHTPOJE BHIOB — 3TO Beauveria

bassiana (Bals.-Criv.) Vuill., obnamaromuii mMpOKUM CIEKTPOM ITaTOTEHHOCTH B OTHOIICHHUU
pa3nuuHbIX HaceKoMbIx u3 otpsgoB Coleoptera, Lepidoptera, Hemiptera u Orthoptera [3].
bnaronmaps criocoOOHOCTH MPOHUKATH B OPTaHU3M XO3sIMHA Yepe3 KYTHKYIY, OBICTPO pa3MHOXKAThCs
U BbI3bIBaTh T'MOe€Nb, JaHHBIA I'pUO paccMaTpuBaeTCs KaK MEPCHEKTHBHBIM areHT MPOTHB TaKHX
OIacHBIX BpPEIUTENCH, Kak a3uarckas capanda (Locusta migratoria L.), HaHOCsIIas 3HAYUTEIbHBIN
yiiep0 moceBaMm B ctpaHax Asuu u Bocrounoit Espornsr [4].

OnHUM W3 KITIOYEBBIX 3TANoOB IMpH co31aHuM 3()()EeKTUBHBIX OMoIpernaparoB Ha ocHoBe B.
bassiana siisiercst pa3paboTKa SJKOHOMHYHBIX U BOCIIPOM3BOJAUMBIX METOJOB KYJIbTUBHPOBAHUS C
BBICOKHMM BBIXOJIOM KH3HECTIOCOOHBIX criop [5]. Cpenu pa3nuuHbIx cyOCTpaToB TBEPAOH (asbl, puc
TPaIULMOHHO HCIIOJB3YEeTCs KaK JocTynHas M 3¢ (deKTuBHas nuraTesbHas cpela, MO3BOJIAIOIIAs
10JIy4aTh BBICOKHME YpO>Kal KOHUIUM IPU MUHUMAJIBHBIX 3aTpaTax.

Hacrosiee uccienoBanie HarpaBsieHo Ha KyJIbTHBUPOBaHKE IITaMMOB Beauveria bassiana na
puce B ycnoBusax TBEpHodazHoil (depMmeHTanMH, a TaKKe Ha OIEHKY CHOPYSIIHHA H
KHU3HECTIOCOOHOCTH MOJIy4e€HHOro rpudHoro Marepuana. Kpome Toro, mpoBoauiIoch TECTUPOBaHHUE
MAaTOreHHOCTH 3THUX IITAMMOB B OTHOIIICHUH JIMYMHOK a3uarckoi capanum (Locusta migratoria) B
71a00paTOPHBIX YCIOBUSAX C HCHOJIB30BAHMEM METOJla UMMEPCHOHHOIO 3apakeHus. [lomyueHHble
Pe3yJIbTaThl TO3BOJIST ONPENEIUTh Haubosee 3 PeKTUBHBIE ITAMMBI U OLIEHUTh UX MOTEHIUAI JJIs
JaTbHEHIIero NpMMEHEHHsI B CUCTEMaxX OMOJIOrMYECKOro KOHTPOJIS BpeAUTENEeH.

Mamepuanvt u memoowt

I'pubkosvle uzonamel u Kyrvmueupoganue. B ucclenoBaHUM HCHOJIB30BAIM TPH IITaMMa
sHTOMOMaTorenHoro rpuba Beauveria bassiana (Bals.-Criv.) Vuill., BbIIeleHHBIX W3 pa3lUYHBIX
peruonoB HOxHoro Kaszaxcrana: BLe1-07, FOks4-09 u BCo3-07. KynbTuBupoBaHue npoBOAMIN Ha
arapu3oBaHHoi cpene Cabypo ¢ nexcrposoit (SDA) nmpu Temneparype 2510,5°C B momHOM TeMHOTE
B TeueHue 10 CyTOK 10 JOCTHKEHUS] OOUIBHOTO CIIOPOHOIIEHUS.

J1J11 MaccoBOTO MOIYYEHHsI CIIOp MPUMEHSUIA METO TBepaodazHoll pepMeHTallMKU Ha PUCOBOM
cyoctpare: 200 r prica 3aMaynBalid B AUCTUIIIIMPOBAHHOM BoJie Ha 12 4, mocie yero pgobasisiu 0,5%
CaS04u 0,1% CaCOs ot Maccsl cyoerpara. CyocTpaT CTEpUIM30BaIM METOAOM aBTOKJIaBUPOBAHUS
npu 121°C B teuenue 20 mMuHyT. MHOKYIALMIO BBINONHSUIM CyCHEH3UEH crop u3 pacuera 2x10®
koHuaui Ha 100 r puca. Mukybaumio npooaunu npu 25+2°C ¢ dotomepuomom 12/12 y
(cBet/TemMHOTA) B TeueHue 14 cytok. [6].

Iloocomoexa unokymoma. Tlocne 3aBepiieHus ¢pepMeHTalUu OMOMACCy BBICYIIMBAIM 0
BnaxHoctu 10-12%, mocne dYero cmopel OTHAENSIM OT CyOCTpara TPOCEMBAHHEM depes
MeTaJllIn4eckoe cuto ¢ pasmepom siueek 500 mxM. KoHLEHTpauuio crop ONpenesnsyii METOJOM
MpsIMOTO0 MUKpOCKONHMpoBaHUs B kKamepe ['opsieBa mpu yBenuueHuu x400. PaGouyio cycnensuto
TOTOBUJIM B CTEpWIbHOM JIUCTHIUIMpOBaHHOM Boje c¢ pgobOasinenuem 0,1% Tween 80,
JIOBOISKOHEUYHYIO KOHIEHTparuio 10 1x107 xormauit/mm. [7].

JUisi OLIEHKH >KM3HECHIOCOOHOCTH CIOp HMCIOJB30BAJIM METOJ MpopaiiuMBaHus (germination
test). [Ipemapat roToBunum myréM pecycneHaupoBanus 11 cyxoro matepuana B 10ma 0,05 %
pactBopa Tween 80 ¢ nocnenymoiell ToMOreHu3alnuel Ha BOPTEKCE B TEUEHUE 5 MUHYT. 3aTeM U3
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CYCIIEH3UU TOTOBWIH JeCITUKpaTHbIe cepuiiabie pa3BeaeHus (102 u 107*), u3 koropsix mo 100 Mk
BbiceBasid Ha yamku [letpu ¢ arapom Cabypo B nByx moBTOpHOCTSX [8]. MHKYyOanuoo mpoBoauin
npu Temrieparype 26 + 1 °C B reuenue 24 gacos. [1o 3aBepieHny HHKYOAUK OTPEICIISIITN MPOIICHT
MIPOpacTaHus CIop MyTEM MUKPOCKOIIUPOBAHHUSL.

Cooeporcanue mecmogvlx Hacekomvlx. B 3KCIEpUMEHTax MHCIIOIb30BAIM JIMYMHOK 3-TO
Bo3pacra (L3) asmarckoii capanum (Locusta migratoria L.), KOTOpbIX coleprKajid Ha PacTECHHIX
(aconu B KOHTPOJIIMPYEMBIX ycIoBHX: Temreparypa 28+1°C, otHocuTenbHast Biaxxnoctb 50+10%,
16-gacoBoii poronepuos. Ilepen HayamoM OmbITa HACEKOMBIX BBIJCPKUBAIH 24 4 6€3 KopMma I
CTaHJapTH3aIMK (PU3HOIOTHIECKOTO cocTostHus [9)].

Oyenxa namozennocmu. Jljis OMOTECTUPOBAHUS HCMHOJIB30BAIM METOJ HMMEPCHOHHOTO
3aMauyMBaHUs HACEKOMBIX (Ha 5 CEKyHJ) B IPUTOTOBJIEHHBIX CyCHEH3usAX crop. KoHTposbHYyIO0
rpynmny oOpabarbiBanu BoaHbIM pactBopoM 0,1% Tween 80. OmbiT mpoBOAMIM B YETHIPEX
OMOJIOTMYECKHX MMOBTOPHOCTSX, 1O 10 HaceKoMbIX B Kaxkaoi. [Tocie 00paboTKy THIMHOK TTOMEIAN
B IUIACTUKOBBIE KOHTEHHEpPHI C JHUCThAMU (acoiv W TMOJIAEPKUBAIM CTaHJAPTHBIC YCIOBHS
conep:kanusi. KommuecTBo KMBBIX M MOTHOINX 0cobel peructpupoBaiu Ha 3, 5, 7, 10 u 15-e cytku
nocie oOpaborku. [lormbmmx ocoGeil a3zmaTckoil capaHuu nepeHocwin B vamku [letpu ¢
YBIIQXHEHHOW QHIBTPOBAILHON OyMaroil ¥ BbIIEpKUBAIIM B TeueHue 14 mHei 1yt HaOimroaeHus 3a
criopoHouleHueM. st moaATBepkaeHNUs IPUOHON 3THOJIOTUM CMEPTHOCTU U3 3apakEHHBIX ocolei
TOTOBUIJIU MpEapaThl U UCCIEAOBAIU UX 10 MUKpockoroM. [10].

Jlis cpaBHeHUs MOKaszaTelnell CMEPTHOCTH MEXIy TpyHnamMu MPUMEHSUTH OAHO(aKTOPHBIN
nucniepcuonHbid aHanmu3 (ANOVA) ¢ mocineayronM IMOCT-XOK TecToM ThIOKM TpU YpOBHE
3"Hauumoctu p<0,05.

Pe3ynomamel u ux oocyrycoenue

ITocne 14-gHeBHO# MHKyOauuu mramMMmMoB Ha puce npu 25+2°C u ¢oronepuone 12/12
CpeaHMI BBIXOJ KOHUAMNA cocTaBmi ot 2,3x10° no 4,1x10° cop/r cyxoro cyocrpara. HanbGomnbryro
cnopyJsiuo npoaeMoHcTpuposai mramm BCos-07, B To Bpems kak BLe1-07 nokazan HaMMeHbIIHI
BBIXOJI. Paznuumst Mexy mraMmMamMu 10 KOJUYECTBY CIIOp ObUTH CTATHCTHYECKH JOCTOBEPHHI (p <
0,05) (pucynok 1).

Cnopoobpa3oBaHue y pa3sindHbiX LUTaMMOB Beauveria bassiana
(14 cyTok nHkybauun)

3

o

®
240
=

o

x

>

(&)

=

3 3t
o

| v

o

S 2i3
L)

k]

o 2}
o

=

o

o

o

=

(&)

g
Z1lr
=

o

N

0 BLel-07 KOK4-09 BCo3-07

Pucynoxk 1 — Criopoo6pasoBanue mrammoB Beauveria bassiana

Ilocne otnenenus crnop oT cyOcTpaTa M TMOATOTOBKM CYCHEH3HMH, KOHIIEHTpAalLUsi CIOp B
pabounx pactBopax mocturana 1x107 xormmuit/mir. Kn3HECIOCOOHOCTh CIIOp, ONpeieIeHHas 110
npopactanuio yeped 24 u Ha SDA, cocraBuna ot 85 10 95%. [lo6asnenue 0,1% Tween 80
obecreunBaio paBHOMEPHYIO JTUCIIEPCHUIO CIIOP B CYCIIEH3UH (PUCYHOK 2).
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Pucynoxk 2 — Tect Ha npopacranue crop mramma BLel-07

CornacHo MONyYeHHBIM JAaHHBIM, BCE MITAMMBbl BbI3bIBAJIM IPOTPECCUBHOE YBEJINYECHUE
CMEPTHOCTH C TEUYEHHEM BPEMEHH, OJHAKO MEXIY HHUMH BBISBICHBI CTATUCTHYECKH 3HAYMMBIC
paznuuust 1o BupynentHoct (ANOVA, p <0,05) (tabnuua 1).

Tabmmma 1 — Iloxasarenm CMEPTHOCTH, BBI3BAHHBIE JIEUCTBUEM  TECTHUPYEMBIX
YHTOMOIIATOTCHHBIX IITaMMOB B. bassiana y Locusta migratoria L.

NeIl/T1 IITamMMBI Konuenrpanus CMmepTHOCTB, 1HH, Y%

3 5 7 10 15
1 BLel-07 107 5,0+2,8 22,547 47,544,7 82,5+6,3 95,0+2,8
2 T0x4-09 107 0,0 22,525 47,542,5 65,0+2,8 92,5+4,7
3 BCo3-07 107 2,525 17,547 32,54,7 52,5+4,7 75,0+2,8
Konrpoib 0,0 0,0 0,0 0,0 0,0

Kak BusHO u3 TabiuIbl, HAUOOJIBIIYIO TATOTEHHOCTh MpoJieMOHCTpupoBa mrtamMm BLel-07,
obecrieunBInit 95% cmepTHOCTH K 15-My aHI0. CONOCTaBUMYIO aKTHBHOCTb IOKa3al mramm FOx4-
09 — 92%. lItamm BCo3-07 nposiBus1 yMEpeHHYIO BUPYIEHTHOCTh — 75%. KoHTponbHBIE 0cOOU
COXPaHSUIN )KU3HECTIOCOOHOCTh Ha BCEM MPOTSHKEHUHU DKCIIEPHUMEHTA, YTO YKa3bIBaeT Ha OTCYTCTBUE
00OYHOT0 AEUCTBUS CAaMOTO MTOBEPXHOCTHO-AKTUBHOT'O BEIIECTBA.

I'nGenb HaceKOMBIX HAYMHAJIACh IPEUMYIIECTBEHHO Ha 3-5 CYTKH mocie 00paboTKH, TPH 3TOM
MaKCUMaJIbHble YPOBHU CMEPTHOCTH Habmroaanuck kK 10-15 nHto (pucyHok 3).

BLel-07
100 | = t0K-92,5
mmm BCo3-07

|
| |

15

CmepTHOCTL (%)

[Hn nocne obpaboTku

PﬂcyHOK 3 — ITokazarenn CMCPTHOCTHU JIA pa3JIMYHbIX HITAMMOB FpI/I60B
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Jlnst moATBep KACHHUsI TPUOHOIM 3THOJOTHM 3apaKEHHBIE O0COOM MHKYOMPOBAIMCH B YallKax
[Tetpu ¢ yBnaxxHEHHON (UIBTPOBAIIBLHON Oymaroil B TeueHue 14 CyTOK, I/ie OTMEUYaIoCh aKTUBHOE
crioponomenue. Hanmuune konumuii B. bassiana Ha moBepXHOCTH TPYIOB TaKkKe MOATBEPIKIACHO
MUKPOCKOIIMYECKUM HCCIIETOBAHUEM.

[TonydeHHble B XOJ¢ MCCICIOBaHUs IaHHBIC IMOKa3alH, 4TO BCe TPH HITamMmma Beauveria
bassiana,  KyabTHBHpPOBaHHbIE  HAa  puce  MeTogoM  TBEpmodasHoil  (epmeHTaIHH,
MIPOJIEMOHCTPUPOBAIM MATOICHHOCTh B OTHOIIICHHM a3uMaTckod capanuu (Locusta migratoria L.).
OpHako MeXJy HHMHU BBISBICHBI JOCTOBEPHBIC Pa3iMuds KaK MO KOJIMYECTBY CIOp, TaK U IO
BUPYJIEHTHOCTH.

Haubonpmryto ciopyssiiuto odecniedrt mramm BCoz-07 (4,1x10° ciop/r), 94TO TOATBEPKIAET
3¢ (HeKTHBHOCTH prca Kak cydcrpara npu TBEpaoda3Hoi hepmenTanuu. TeM He MeHee, HECMOTpPS Ha
BBICOKHMI BBIXOJ KOHMIWH, JaHHBIA IITAMM MPOSBWI JIMIIb YMEPEHHYIO MaTOreHHOCTh — /5%
CMEpPTHOCTH K 15-My nHi0. B TO %€ Bpems, mrtamm BLe1-07, HecMOTpsl Ha MEHBILYIO CIIOPYJISILIMIO
(2,3%10? cnop/r), moka3aji HauBBICIIYIO BUPYJIECHTHOCTh — 95% cmepTHOCTH.

OTOT (EeHOMEH MOAYEPKUBAET, YTO BBICOKAs CIOPYJSLMS HE BCErja KOPPEIUpPYET C
MAaTOTEHHOM aKTUBHOCTHIO. [10100HO€E pacxoskaeHe MOKET ObITh 00YCIOBIEHO (DPU3HOTOTHYECKUMU
0COOEHHOCTSIMH IITAMMOB: CTENEHBIO a[Ir€3MH K KYTHKYJE HACEKOMOTO, CKOPOCTBIO MPOPACTaHUS
MUIENHSI, YPOBHEM JKCIPECCUU TOKCHHOB M (DEPMEHTOB (HampuMep, MpoTeas3 U Juma3), a Takke
YCTOMYMBOCTBIO CHIOP K BHEUTHUM YCJIOBHUSIM.

Hcnonb30BaHre METO/1a MIMMEPCHOHHOTO 3aMauyrBaHus MO3BOJIMIIO 00€CIIEYUTh PABHOMEPHYIO
9KCIIO3ULMIO CIOp Ha TeJle HAceKOMOIo, YTO JEJIaeT €ro MPUTOAHBIM JUIsl CTaHJapTHBIX
naboparopubix 6uotectoB. JJobanenune Tween 80 obecrieunBano 0THOPOAHOE paclpeiesieHue CIop
M HE OKa3blBAIO IMOOOYHOTO BIHSHUSA, YTO TOATBEPKIACTCS OTCYTCTBHEM CMEpPTHOCTH B
KOHTPOJIBHOM TpyTIIIE.

Buoi6oown

[TpoBenéHHoe uCCAeIOBaHUE I[OKa3ajlo, 4TO Bce TpW InTtamMa Beauveria bassiana,
KyJIbTUBUPOBaHHBIE HA PUCOBOM CyOcCTpaTe, 00JaJar0T MaTOT€HHON aKTUBHOCTHIO B OTHOIICHUH
aumd  asmarckod  capanuu  (Locusta  migratoria). HauOousbinyt0o — BHPYJIEHTHOCTDH
npoaemMoHcTpupoBan mrtamMm BLei1-07, Bei3BaBmmii 95 % cmeptHocTH K 15-My AHIO, HECMOTpS Ha
0osee HU3KUN ypOoBeHb criopynsanuu. B 1o xe Bpems, mramMmm BCoz-0700ecneunn HauBBICIIHI BBIXO]T
KOHHUJWH, HO MPOSBUJ JIMIIb YMEPEHHYIO IMaTOT€HHOCTh, YTO TOATBEPKIAET OTCYTCTBHE IMPSIMOMN
KOppeJsLUN MEXTy ciopysuueit u 3ppeKTUBHOCTBIO 3apaXkeHust. PUC J0Ka3a CBOIO MPUTOTHOCTh
B Ka4eCcTBE YKOHOMHYHOTO ¥ MPOIYKTUBHOTO CyOCTpaTa /i KyJbTHBHPOBAHUS KH3HECITOCOOHBIX
cop. IlpuMeHEHHBII METOA  HMMMEPCHOHHOTO  3apaKeHHsI  OKa3alcsi  HaA&KHBIM U
BOCIIPOM3BOJIMMEIM, a HCIOJIb30BaHHe Tween 80 He MOBIHIO Ha BBDKHBAEMOCTH KOHTPOJBHOU
rpynmnsl. [lonydeHHble pe3yabTaThl MOAUYEPKUBAIOT BAXKHOCTh KOMIUIEKCHOW OIEHKU IITaMMOB B.
bassiana He TOJIBKO TIO YPOBHIO CITIOPOOOpPA30BaHUs, HO U TIO UX BUPYJIICHTHBIM CBOMCTBAM.

Opnako [UIsi YCHEIIHOTO BHEAPEHHUS B CEIbCKOXO3SMCTBEHHBIE CHUCTEMBI HEOOXOIUMBI
JalbHEUINe HCCIeIOBAaHUS, HAIMPaBJICHHbIE Ha OLEHKY 3(QEKTUBHOCTH B TOJEBHIX YCIOBHSIX,
ONITUMH3AIMIO TPENapaTUBHBIX (OPM M METONOB MpHuMeHeHHs. KOMOMHHMPYS €CTECTBEHHYIO
naToreHHocTh B. bassiana ¢ npyrumu MetogaMu OHOKOHTPOJISI B paMKaxX WHTETPUPOBAHHOM 3aIIUTHI
pactenuit (IPM), MOXXHO cO037aTh YCTOWYHMBBIE M HSKOJOTUYECKH O€30TaCHbIE pelIeHUs IS
ynpasyieHus Locusta migratoria L , u ipyruMu onacHbBIME BPEIUTEIISIMHU.
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CULTIVATION OF BEAUVERIA BASSIANA ON A RICE-BASED MEDIUM AND
EVALUATION OF ITS PATHOGENIC EFFECT AGAINST LOCUSTA MIGRATORIA L.

Abstract

The Asian locust (Locusta migratoria L.) remains one of the most dangerous and widespread
pests of agricultural crops, particularly in arid and semi-arid regions. Mass outbreaks of this species
cause significant crop losses and pose a serious threat to food security. Under ecological constraints,
the use of entomopathogenic fungi emerges as an effective and environmentally friendly alternative
to chemical insecticides.

In this study, the pathogenicity of three Beauveria bassiana strains was evaluated. The strains
were cultivated on rice substrate using solid-state fermentation. The average conidial yield ranged
from 2.3%10° to 4.1x10° spores per gram of dry substrate, with a viability rate of 85-95%. Laboratory
bioassays were conducted by immersing locust nymphs in a conidial suspension at a concentration of
1x108 spores/mL.

The highest virulence was observed in strain BLel1(k)-07, which caused up to 95% mortality
by the 15th day. The other strains also exhibited notable activity but with lower lethality rates. These
results confirm the high bioinsecticidal potential of the tested isolates.

The findings highlight the promising prospects of using these fungal strains as a basis for
biological insecticide development. Further large-scale field trials and the formulation of stable
products are planned. This will facilitate the integration of fungal-based insecticides into integrated
pest management strategies in agroecosystems of arid zones.

Keywords: Beauveria bassiana, Asian locust, biocontrol, solid-state fermentation,
pathogenicity, entomopathogenic fungus.
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«K. JKuembaes amvinoaevl Kazax oCiMOIK KOpEay HcoHe KapanmuH uliblMU 3epmmey
uncmumymuoly KIIC Anmamot, Kazaxeman, nurzhan9601@mail.ru, shisenbaevan00@gmail.com
BEAUVERIA BASSIANA CAHBIPAYKYJIAFBIH KYPIII KOPEKTIK
OPTACBIHIA OCIPY )KOHE OHBIH LOCUSTA MIGRATORIA L.-TE KAPCBI
MNATOTI'EHAIK OCEPIH BAFAJIAY

Anoamna

Asusuteik  mieriptke  (Locusta migratoria L) — aysu1 mapyainibUIbIK  AaKbUIAApbIHA
alTapibpIKTail 3USH KENTIPETiH, acipece KYpFaK jKoHe XKapThlIai Kyprak aifMakTapa KeH TapajFraH
€H KaylITi 3usiHKecTep1iH Oipi OobIn Kasia 6epeni. by TypaiH xamnmaii ke0ero1 eriH eHIMIHIH YIKeH
IIBIFBIHFA YIIBIpAaybIHA OKEeJIN, a3bIK-TYJNIK KayilcCi3irine KaTep TOHAIpeai. KOJIOTHSIIBIK
HIeKTeyJep KarJailblHa XUMUSIIBIK WHCEKTULUATEPre TUIMII 9pl IKOJIOTHUSAJIBIK Ta3a Oanama —
SHTOMOIIATOT€H/Ii CaHbIpayKyJIaKTap bl KOJIJaHy OOJIBbIN TaOblIa/Ibl.

Ocel 3epTTeyae Beauveria bassiana typine skaTaThIH YIII IITAMMHBIH ITATOTCH/ILTIK KACHETTEPI
Oaranannapl. Hltammaap kypim cyOcTpaTbiHAa KaTThl (as3anbsl (epMeHTalnus oAiCiMeH ecipiii.
Konuauitnepnin oprama mbiFbiMbl 2,3x10°—nan 4,1x10° cnopa/r Kyprak cyOCTpaT apalbIFbIHa
6011b1, TIpHIUTIKKE KaOLIeTTUTIK KopceTKim — 8595 %. JIJabopaTopHsuibIK *aFaaia HuMQanap/sl
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1x108 ciopa/MJ1 KOHIIEHTpAIUsAIaFbl KOHUIUNA CYCTIEH3HMAChIHA OaThIPY apKbUTbI HHMEKIUsIAY 9/IiC
KOJITaHBUI/TBI.

En >xorapsl Bupynenttinik BLel(k)-07 mrammbinna Oalikanasl, on 15-kyHiHe Kapait 95 %-ra
JeiiiH exiMre anbn Kenai. backa mrammpap aa aitapisikTaid OelceHAUTiK KepceTTi, Oipak eiM
KOPCETKIIIl TOMEHIpEK OOJabl. 3epTTey HOTHXKENEpl alblHFaH H30JATTapblH  KOFaphI
OMOWHCEKTUITUATIK QJICyeTKE e EKCHIH JJICIICH/I.

Byst nepekrep aTtanFaH caHbIpayKyJIaK IITaMMIIAPBIH OHOJOTHSIIBIK MpEenapaTTapIblH Heri3i
peTiHAe KOJNIaHyIbIH OOJalarsl 30p €KeHIH KepceTemi. AJarbl yaKbITTa KSH KOJIeMIll JTaalbIK
CBIHAKTAp JKYPri3y >KOHE TYPaKThl (GOPMYIILUSIIAPABI d3ipliey jKocmapianyna. byi e3 keserinie
CaHBIpAYKYJIaK HETi3IHAETi WHCEKTULUATEPAl KypraKk alMakTapAblH arpodKoXyheaepinae
OCIMIIKTEPi KOPFayablH KEIICH I CTpaTeTHsAChIHA CHT13yre MYMKIHJIIK Oepe/i.

Kint ce3mep: Beauveria bassiana, a3usulbIK MIeTipTKe, OMOOaKbpUIay, KaTThl (ha3aibl
(dhepMeHTaIMs, MaTOTCH/IUTIK, SHTOMOIIATOTEH/II CaHbIPAYKYJIaK.
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OHEHKA 3®®EKTUBHOCTHU 3AIUTHO-CTUMYJIMPYIOHIUX COCTABOB
JJIs1 CEMSIH JIBHA HA OCHOBE KOMIVIEKCHOU ®UTO3KCIIEPTU3bI B
JIABOPATOPHBIX YCJIOBUAX

Annomayus

JIEH — gapeBHsIE W CTpaTeTHYEeCKHM BakHas KyJIbTypa, IHeHHas i Kaszaxcrana cBoum
SKCIOPTHBIM MOTEHLIHAIOM M POJbI0 B YCTOMYMBOM 3€MJIEACIUU. YCIEX €ro BO3/ENIbIBAHUSA
KPUTUYECKH 3aBUCHUT OT d(PPEKTUBHOM 3aITUTHI OT BPEJOHOCHBIX O0JIE3HEN, TAKMX KaK pyKaBUMHA U
¢by3apuos.

OnHuM W3 KITIOYEBBIX arponpHEMOB SIBIIIETCS TMPEANOCEeBHas 0O0paOOTKa CeMSH 3allUTHO-
ctumynupyrouumMu  coctaBaMd  (3CC). OHM TOBBIILIAIOT BCXOXKECTh M 3aUIUIIAIOT MOJIOJBIE
MPOPOCTKH OT TATOTeHOB W cTpeccoB. MccnenoBanuss B Kaszaxcrane MOATBEPAMIM BBICOKYIO
s dextuBHOCTs 3CC. Pazpaborka komruiekcHbIx 3CC, coueTaronmx XUMUYECKHe U OUOIOrHYecKre
KOMIIOHEHTBI,  aKTyajdbHa  JUISI ~ CHIDKEHHUS  TECTUUMIHOM  Harpy3ku.  OOs3arenbHas
¢duTomaTronoruyecKas SKCIepTU3a CeMsH Ha Ja00opaTOpHOM dTare TMO3BOJSET IEeJIeHANPaBICHHO
noouparh Hanbosee 3¢h(heKTUBHBIE U 0€30MacCHbIE COCTABHI.

Cratbs nocsinieHa 3QGEeKTHBHOCTH 3aIUTHO-CTUMYITHPYIOIIUX COCTABOB JIJIS MPEATIOCEBHOM
00paboTku ceMsiH JbHA. DUTOIKCIIEPTH3a CEeMsH BbisiBHIa Hamuuue rpudos (Alternaria, Mucor) u
oakrepuii (Pseudomonas, Xanthomonas).

[Ipumenenne 3CC He CHUkaJIO NOCEBHBIE KAUeCTBA CEMSIH, a, HAIPOTHUB, MOJAEPKUBAIIO UX Ha
KOHTPOJILBHOM YPOBHE WJIH BbIle. OTMEUEHO 3HAYUTEIHHOE MTOAABICHUE MATOTCHHON MHUKPOQIIOPHI:
KOJIMYECTBO OOJBHBIX CeMsIH CHU3MWIOCH ¢ 14,6% (koHTpoinb) 1m0 0,6-14,7% B ONBITHBIX BapUaHTaX
(oramon - 0,6%). B pesymprate wuccnemoBaHui ObLTM OTOOpaHbl Hambosiee 3(PheKTHBHBIC
koMOuHarmu. Pe3ynbTaTtel moarBepxkaart, uto 3CC, momoOpaHHble HA OCHOBE (PHUTOIKCIIEPTU3HI,
YIIy4IIaroT (UTOCAHUTAPHOE COCTOSTHUE CEMSH M CITOCOOCTBYIOT TMOJIHOIEHHOMY Pa3BUTHIO JIbHA.
HNannapie koMmOuHarmu 3CC OyAayT HCIONB30BaHBl B JAIBHEUIINX HCCIEAOBAHUSAX B TOJEBBIX
YCIIOBUSIX.
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Knrwoueewie cnoea: nemn, ghumosxcnepmusa, 0OONe3HU, 3AUUMHO-CIMUMYIUPYIOWUL COCNAS,
@dyHeUYUO, UHCEKMUYUO, CIMUMYTIAMOP POCmda

Beeoenue

Jlen oObikHOBeHHBIH (Linum usitatissimum L.) siBusiercss 0JHO# M3 JPEBHEUIIMX KYIBTYD,
BO3/ICJIBIBAEMBIX YeJIoBeYecTBOM. Ha mpoTsHKeHUH ThICSAYENeTU OH CITYKHJI HCTOYHUKOM IIEHHOTO
BOJIOKHA JUISl TEKCTMUJIBHOM IPOMBIIIJIEHHOCTH, a TaKXe IUTATEeJbHOIO0 Macja M KopMma s
KUBOTHBIX. MUPOBOI MHTEpeC K JIbHY cTabuiieH Ojarogapsi ero MHOrOCTOPOHHEMY MPUMEHEHHUIO,
yto noarsBepxaaercsa naHHbiMu FAOSTAT (2023), yka3piBatomumu Ha Poccuto, Kanany, Kurait u
EC xak ocHoBHbIX mpouzBoauTtesneii. OTMeuaeTcss TakKe POCT CIpOca HA OpPraHUYECKHi JIeH U
IIPOYKTHI U3 Hero [1].

s Kazaxcrana jeH mnpeacTaBisieT coOOM BaKHYIO CEIbCKOXO3AWCTBEHHYIO KYJIBTYPY C
BBICOKMM 3KCIOPTHBIM IOTEHLIMAJIOM. biaronpusaTHble KIMMaTHYECKHE YCIOBUS psla PErMOHOB
CTpaHbl, OCOOCHHO CEBEpPHBIX, CO3JAIOT MPEANOCBUIKA JJI YCHEIIHOIO BBIPAIIMBAHUS Kak
MacJIMYHOT0, TaK ¥ BOJOKHUCTOrO JibHA [2]. KpoMe Toro, 1eH MOKEeT UrpaTh 3HaYUTEIbHYIO POJIb B
CeBOOOOPOTAX, yIydllas CTPYKTypy MOYBBI U CHUXas MOTPEOHOCTh B XMMHYECKUX CPEICTBAX
3aIUTHl pacTeHuit [3].

B nbHOBOACTBE, Kak M B JAPYTUX CEIbCKOXO3SHUCTBEHHBIX KYJIbTYpaX, KIIOUEBHIM acClEeKTOM
YCTICIIHOTO BO3JICTBIBAHUS sIBIIsIeTCS 3P PekTuBHAs 3ammTa pacreHnid. OHa J0HKHA 00ecreunBaTh
3JI0pPOBbIE MOCEBBI, CBOOOJHBIE OT COPHSIKOB, M CIIOCOOCTBOBATh (POPMHUPOBAHUIO MOJIHOIICHHOTO
ypoXasi ¢ BBICOKUMHU KOJIMYECTBEHHBIMH M KaueCTBEHHBIMH mokazarensimu [4]. Cpeau Haubosnee
BPEIOHOCHBIX OO0JI€3HEl JIbHA HCCIEI0BaTEN BBIACISIOT pP)KaBUUMHY, (y3apuo3, aHTPAKHO3,
cenTopuo3 (macMo) u aypeobazuauno3 (monucmnopo3) [5-8]. B aroit cBs3m 0coOyr0 BaXKHOCTH
npruoOpeTaeT MHTErpUpOBaHHAs 3allMTa PACTEHHUI, BKIIOYAIOIIAas HCIOJIb30BaHUE YCTOWYMBBIX
COPTOB, arpOTEeXHUYECKHUE MPUEMBbI U OMOJIOTHUECKUE METONbI KOHTpoist. KasaxcTaHckue yueHble
aKTUBHO HCCJIEIYIOT BOIPOCHI CENEKIHMH COPTOB JIbHA, aJalTUPOBAHHBIX K MECTHBIM
arpoKJIMMAaTUYECKUM YCIIOBUSAM [9], a Takke BIMSHUE Pa3IMUHBIX arpOTEXHUYECKUX MPUEMOB Ha
YpOXKalHOCTh M KayecTBO JibHa [10].

OnauM n3 Hambonee HPQPEKTHUBHBIX M TEPCHEKTHBHBIX HANpPABICHUH B TOBBIIICHUN
MPOAYKTUBHOCTH JIbHA ABISETCA MpEAnoceBHast 00paboTka ceMsH. DTOT arpOTEXHUYECKHM IpueM
HaIpaBJIEH Ha MOBBILLIEHUE MOJIEBOM BCX0XKECTH, 00ecCTIeYeHNEe IPYKHBIX U PABHOMEPHBIX BCXOOB,
a TaKkKe 3aKNIaaKy (yHIaMeHTa i JalbHEeHIero 340poBOro pocra M pa3BuTus pacTteHuidl. Ha
HaYyaJbHBIX 3Talax OHTOTEHE3a MOJIOJIbIE IMPOPOCTKU JIbHa OCOOEHHO YS3BHMBI K BO3JECHCTBHIO
HeOJIaronpusATHBIX (PAKTOPOB OKpY’KalOIIEH Cpe/ibl, TAKUX KaK MOYBEHHBIE ATOTE€HbI, BPEIUTENU U
abMOTHYECKHE CTpecchl (pe3kue KonedaHusi TeMIeparyp, HeJ0CTaToOK Biark). Poccuiickuil yueHbIit
A.A. CHeXXMHCKHI BBISIBIII, UTO MpeArnoceBHas o0padoTka cemsiH nbHa-gonryHia (3CC) Ha ocHOBe
OuonpenapaToB, IPOTPABUTENECH U MUKPOYA0OPEHUI CYIIIECTBEHHO MOBBIIIAET MOJIEBYIO BCXOKECTh
U COXPaHHOCTb PACTEHMH, a TAK)KE CHUKAET CEMEHHYI0 MH(EKIHIO U O0IIyI0 HHPHUIMPOBAHHOCTh
6one3nsmu [11].

KaszaxcranckuMy ydeHbIMM ObUIM HadaTbl HOJOOHBIE MCCIEIOBAaHUS IO OINPEAEIICHUIO
OMOJIOTMYECKUX U XO3SHCTBEHHBIX 3()()EeKTUBHOCTH (DYHTHIMIOB HA CEMEHHYIO0 MH(EKIIHNIO JIbHA B
71a00paTOPHBIX U TOJEBBIX YCIOBUSX (20 pa3iauyHBIX 3alIUTHO-CTUMYJIMPYIOIIMX COCTaBoB). B
pe3yabTare HCCieOBaHUNH ObUIO YCTAHOBIIEHO, YTO BCE HCIBITAHHBIE BapUaHTHl OTIMYHMIIUCDH
BBICOKOH JabopaTopHOi BcxoxkecThio OT 85,0 g0 98,0%, OGuonornyeckas 3Q¢GeKTUBHOCTh TPOTUB
IUIECHEBEHHMSI CEMSTH cocTaBmiia B ipezenax 40,5-100% [12].

B KOHTEKCTE cTpeMiIeHUs K YCTOMYMBOMY CEIIBCKOMY XO3SIMCTBY U CHUKEHHUIO MECTULINTHOMN
Harpy3KH, BO3pacTaeT HHTEepeC K pa3padoTKe U MPUMEHEHUIO 3alIUTHO-CTUMYIIUPYIOLINX COCTaBOB,
COYETAIOIINX XUMHUYECKHE Mpenaparbl ¢ OHOJOTHYECKHUMH PETyJIsSTOpaMH, CTUMYJISTOpaMU U
yI0OpEeHUsIMU. DTH KOMILUIEKCHBIE MTpenapaThl CIIOCOOHBI OJTHOBPEMEHHO 00eCieuynuBaTh 3aIlUTy OT
(UTONATOreHOB, CTUMYJIHUPOBATH POCTOBBIE U META0OINYECKUE TPOLIECCHI, TOBBIIIATH YCTONYUBOCTh
K a0MOTUYECKUM CTpeccaMm, a TakKe yaydliaTh (PUKcaluio a30Ta 1 Mooummu3anuio gpocdopa.
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Pazpabotka 5>(¢eKTUBHBIX 3aUTHO-CTUMYIUPYIONIUX COCTAaBOB Il  JibHA TpeOyeT
KOMIUIEKCHOTO TOJXO/a, BKJIIOYAIOUIEr0 00s3aTeIbHOE TMPOBEACHHE (HUTONMATOIOTHYECKON
9KCIEPTHU3BI CEMSIH Ha HAa4allbHOM J1abopaTopHOM 3Tane. Ha ocHOBaHUM MOJIy4YE€HHBIX PE3yJIbTaTOB
(UTOPKCIEPTH3Bl CEMSH CTAHOBHUTCS BO3MOKHBIM II€JICHANIPABICHHBIM MOI00P pPa3IUYHBIX
BApMAHTOB COYETAEMbIX IpEnaparoB, OOECHEYMUBAIOIIUX MaKCUMaJbHYI0 3(PQPEKTUBHOCTH U
0€301acCHOCTb U1 KYJIbTYPHI.

B ycnoBusix KJIMMaTH4eCKUX U3MEHEHUH U Mepexo/ia K yCTOMYUBOMY 3eMIIEIeINI0, POJIb JIbHA
s Kazaxcrana Bo3pacraer. MccnenoBanus, mpeacTaBICHHBIC B JaHHOW CTaThe, HApaBJICHHBIC HA
MOBBILIEHUE €T0 YPOXKAMHOCTH U YCTOHYMBOCTH, CTAHOBSTCS OCOOCHHO aKTyalbHBIMHU.

Memoowvt u mamepuanwt

Pa6ora mnpoBommnace B TOO «KasHHUN3uKP wum. X. XuembaeBa», maboparopuu
¢duTonaTonoruu.

OznopoBieHue ceMsiH JbHa, copT CeBepHBIil, MPOBOIMIOCH HA OCHOBAHUU IPEIBAPUTEIHLHO
MPOBEJICHHONW (HUTOAIKCIIEPTU3Bl B J1a0OpaToOpHBIX ycioBuAx. IloceBHble KauecTBa (dHEPrus
MIpOpacTaHus v JlabopaTopHasi BCXOXKECTh ), HHTEHCUBHOCTD POCTA, @ TAK)KE KOJIMYECTBO 3apaKEHHBIX
CeMsIH U MPOPOCTKOB JIbHA OBUIA OMPEAETICHbI BO BIAXKHBIX KaMepax MO KOJIMYECTBY MPOPOCHINX
CeMSH, M0 KXol KyIbType B 4-X KpaTHOH IIOBTOPHOCTH, MOMEIIEHHBIX B TepMocTaT mpu t 25-26°
C, cornacHo OOMIETPUHATHIM B (DUTOMATOJOTHH U MUKOJIOTHH METoaM ucciaemoBanus [ 13-15].

Onpenensinu BIIUSTHUE pa3paboTaHHBIX 3aIUTHO-CTUMYTUPYIOLINX COCTaBOB
PEKOMEHIOBAaHHBIX IIPENapaToB s IPEAIOCEBHON 00paboTKH Ha MUKPO(IIOPY U Ha T1abopaTopHbIE
nokasarenu ceMsH. CeMeHa oIBeprajinuch PUTOAKCIEPTU3E BO BIAKHON KaMepe U Ha MUTATEIbHON
cpene kaprodenpHO-TIOK03HBINM arap (K['A). O6paboTaHHbIe CeMEHA IMIICHUIIBI 3aKJIAbIBAIA B
IJJaCTUKOBbIE KOHTENHEepsI 110 50 mTyk u B yamku [lerpu Ha nutatensHyro cpeny KI'A no 10 mryk
B 4-KpaTHO MOBTOPHOCTH.

J171s 0310pOBIIEHUS CEMSIH JIbHA MOA00PaHbI pa3TUYHbIE COUETAHUS CIECAYIOMUX (PYHTHIIUIOB:
Burakc, B.c.k. (kapbokcun 170 /1 +tupam 170 r/m), TMT/, B.c.x. (Tupam, 400 r/1), Omior tpuo,
B.C.K. (nucdenokonason, 90 r/a + reGykonasomn, 45 r/n + azokcuctpoduH, 40,0 r/m), Pequro Ipo, k.c.
(mpotmokonazon, 150 r/m + Tebykonazon, 20 r/m), Jlamagop, k.c. (mportwokonason, 250 r/m +
tebykonazon, 150 r/m), Atnac Ilpo, k.c. (mporuokonazon, 250 r/m + teGykonazon, 150 r/m);
nHcekTopyurunuaon: Cenect ton 312,5, k.c. (Tuamerokcam, 262,5 r/n + audenokonason, 25 r/a +
¢bnynuokconun, 25 r/nm); Ilunurpum, k.c., (tnamerokcam, 350 r/n + ¢uayrpuadon, 87 r/m +
Metanakcui, 43 T1/i1); WHCeKTUIUIOB: Akuba, B.c.K., (umumakmonpua, 500 r/m), Taby, B.c.k.
(mmupakmonpun 500 1/1m), OUOMOTMYECKUX CTUMYISTOpoB pocta: SeedSpor, xk.¢. (MHUKOpH3a,
Trichoderma asperellum, Bacillus subtilis, Bacillus megaterium, Bacillus sp.), I'ydoc, x., (rymara
HaTpus, ammodoc), PurosaBuH, B.p.K. (putodaktepruomuiiny, bA 120 000 EA/mi, 32 r/m), Alga 600
(ambrunoBas kuciora 10-12 %, MUKpOIIEMEHTBI, aMUHOKHUCIOTHI, BUTaMuHbl), upkon (0,1 r/n
CMECH THAPOKCUKOPUUHBIX KUCIOT), DnuH 3kctpa (0,025 /1 24-snubpaccuHonun).

Ha ocHOBaHMSIX pe3ynbTaToB IPOBEICHHBIX HCCIEJOBAaHUN OBLIM OTOOpaHBI 3alIUTHO-
CTUMYJIUPYIOIINE COCTaBbl, PEKOMEHyEMbIE /sl TPEIIIOCEBHOM 00pabOTKM CEMSIH JIbHA.

Pezynomamut u oocysncoenue

Pesynbratel mpoBeneHuss  ¢uroskcmeptusbl B jabopartopuu  ¢utomaronorun  TOO
«KasHUN3uKP nm. XKIKuembaeBa» BBIIBWIN, YTO HCCIEyeMble CEMEHA JibHA ObUIN 3apa’keHBI
KOMILIEKCOM KakK IpHOHOM, Tak U OakTepuanbHO MUKpodIIops! (Tabnuma 1).

Tabaumna 1 — 3apaxxeHHOCTh ceMsH JibHA, copT CeBepHBIN, IpuOHONW U OakTepHabHOMN
uHpekmei, (JabopaTopHslii onbIT, 2024 1.)

Komnuectso | KomnuecTBo 3apa)eHHBIX BrisiBnenue Mukpodiaopsl
CeMsIH, HIT. ceMsH, % Fusarium | Altenaria | Mucor | Penicillium| Bipolaris| 6akrepun
30 100 - + + + - +

Kak BumHO M3 Tabmumbl 1, B pe3ynbTaTe MPOBEICHHOTO (UTOMATOIOTHYECKOTO aHAN3a Ha
ceMeHax JbHa ObUIM BBIABICHBI TpHOBI pona Alternaria, campodutHeie rpubbl poma Mucor,

87



«OciMIIKTep/l KOPFay - XKachLl OaiiTak a1eM» TakbIpbIObiHa XanblKapailblK FhUIBIMA-PAKTHKAIIBIK
koH(pepennmsiceiHbiH APHAWBI HIBIF APBIJIBIMbI

BBI3BIBAIOIIME TUIECHEBeHHE M Oaktepun Pseudomona u Xanthomonas. Ilpu sTomM HabmrOAaIO0CH
100% koIM4ecTBO 3apa’KCHHBIX CEMSH.

Ha ocHoBanmm pe3ynbTaToB (PUTOIKCIEPTH3BI OBUIM TOMO00paHBl Pa3IUYHBIC 3alUTHO-
CTUMYJIMPYIOIIME COCTaBbl, COYCTAIOIINE Mpenaparbhl KaKk XHMMHYECKOT0, TaK M OHOJIOIHYECKOTO
MPOUCXOXACHUS. Bee mpenapaTsl HCTIBITBHIBAIMCH B PEKOMEHTyEMBIX J03aX.

Bapuantsl pazpaborannbix 3CC Ha jbHE:

1 KonTtpomns (6e3 00paboTkn);

2 TMT/, B.c.k., 6,0 1/t + Cenect Ton 312,5, k.c., 1,0 1/t + ®uronasuy, B.p.K. 3,0 J1/T (3TA)I0H);

3 MMunurpuwm, k.c., 0,35 1/t + SeedSpor, x.¢. 5,0 0/T;

4 Burakc, B.C.K, 1,5 1/t + Taly B.c.k., 0,8 1/T + Dkcrpacon 1,0 1/T;

5 Jlamanop, k.c. 0,12 s/t + Taby B.c.k., 0,8 /T + I'ydoc, k. 1,0 n/T;

6 Omiot Tpwo, B.c.kx. 0,5 /T + Axu0a, B.c.X., 0,8 /T + ®utonasux, B.p.K. 3,0 11/T;

7 Penuro I1po 0,35 n/t + Taby B.c.k., 0,8 1/T7+ Dnun 3kctpa 200 M/t

8 Cenect Ton 312,5, x.c., 1,2 i/t + Hupxkon 2,0 mur/t + I'ydoc, x. 1,0 1/t

9 Atnac IIpo, kx.c. 0,12 /T + Taby B.c.k., 0,8 /T + Alga 600 0,5 kr/T.

Pesynbrarel BiusHus 3CC Ha ceMeHa JIbHa W Ha €ro IOCEBHBIC KadyecTBa, TPUOHYIO U
OaKkTepuaIbHyI0 MUKPOQIIOPY PEICTABICHBI B Ta0IHIIE 2, pUCyHKE 1.

Tab6auna 2 — Bousane o0paboTKHM ceMsH JIbHA 3aIIUTHO-CTUMYJIMPYIOIMIMMUA COCTaBaMH Ha
MOCEeBHBIE KayecTBa U MUKpoQuiopy, copT CeBepHbIii, 1a00paTopHbIil onbIT, 2024 T.

BapuanTtsl OHeprus Jlabopatopra | UnTencuBHOCTH pocta | MHTeHCHMBHOCTS | Kommdects
MpOpacTaHusi, | s BCXOXECTb, MHUKPOOPTaHHU3MOB pocra 0 OOJIBHBIX
% % TpHUOBI OakxTepu IPOPOCTKOB CEMsH U
u pocTkoB, %
Kontposs (0e3 90,0 90,6 + +++ ++ 14,6
00paboTkn)
TMT/I+Cenect TOm 94,6 96,0 - + +4++ 0,6
+®uTo0NaBUH,
(3Tanon)
[Munurpum+ 87,4 90,0 + +++ ++ 14,7
SeedSpor
Burakc+Taoy+ 83,4 89,4 - + ++ 33
DKCTpacos
Jlamaymop+Taby+ 90,0 96,6 + T+ 6.0
I'ydoc
Omtor Tpro+Axkuba 80,6 88,6 + ++ +++ 10,0
+®urosaBuH
Pemuro [Ipo+Taby+ 88,6 91,3 - + +4++ 7.3
OIHH KCTpa
Cenect Ton+Lupkon 93,2 92,6 - + +++ 6,6
+I'ydoc
Artiac IIpo+Taby + 85,3 93,3 ++ +4++ 4,0
Alga

[IpoBeneHHbIE HCCIEAOBAHUS YETKO MIPOJEMOHCTPUPOBAIU, UYTO TNPUMEHEHHUE 3aIIUTHO-
crumynupytoiux cocraBo (3CC) st mpennoceBHo 00padboTku ceMsiH jbHa (Linum usitatissimum
L.) oxa3bIBaeT MOJOKUTEINBHOE BIUSHNUE HA MX TTOCEBHBIE KauecTBa U (PUTOCAHUTAPHOE COCTOSIHHE.

Bo Bcex wmcciienoBaHHBIX BapuaHTax oOmbITa, rae npuMeHsuiuch 3CC, mokaszaTenu SHEpPruu
MpopacTaHus U J1ab0paTOPHON BCXOXKECTU CeMsiH ObLTH MO0 Ha ypPOBHE KOHTPOIBHBIX 3HAYCHHIA,
100 TEMOHCTPUPOBAIM TEHICHIIMIO K MX MPEBBIMIEHUI0. ITO CBUIALTENHCTBYET O ToM, 4To 3CC He
OKa3bIBAIOT JICTIPECCUBHOTO BO3JCHCTBHUS HA KU3HECIOCOOHOCTh CEMSIH, a, HAIPOTUB, CIIOCOOHBI
MO/ICPKUBATh WIHM YJAy4YIIaTh MX MOTCHIMAT K TpopacTaHuto. JlaHHbH 3(dekT momuepkuBaet
notennuan 3CC kak 3QQeKTUBHOTO CpelNcTBa ISl ONTHUMH3AIMH TPEANOCEBHON MOATOTOBKH,
00ecreunBarIIeTro CTaOMIBHOCTD U OJTHOPOTHOCTH BCXOJIOB.
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a) HEO3I0POBJICHHBIE CEMEHA JIbHA
Pucynok 1 — Biusinue 3allUTHO-CTUMYJIUPYIOLIETO COCTaBa HAa CEMEHA JIbHA
(J1abopaTOPHBINA ONBIT BO BIAXKHOW KaMepe)

KonnyecTBeHHBIN aHAIN3 TOKA3aJl, YTO IPOLEHT OOJIHBIX CEMSIH B pa3paO0TaHHbIX BapHaHTaX
BapeupoBai B npeaenax 0,6 - 14,7%. OTMeueHo 3HAUNTENBHOE TIOJIABJICHUE PA3BUTUS TPUOHON U
OaKkTepHaIbHONM MUKPO(IIOPHI Ha MOBEPXHOCTH U BHYTPU CEMSH B CIEIyIOIUX BapuaHTax: Butakc
+ Taby + Dkctpacoir; Jlamamnop + Taby + I'ydoc; Peauro [Ipo + Taby + Dnun skcrpa; Cenect Tom +
upkon + I'ydoc, yro cBuueTenscTByeT 00 MX OO0JIAJAHUU BBIPAKCHHBIM (DYHTULIUAHBIM U
OaKTepUIMIHBIM  JCUCTBHEM, NPUOMMKAIOMMUMCT 10 IPQPEKTUBHOCTH K  CTaHIAAPTHBIM
IPOTPABUTEIISIM.

Takum o0Opa3oM, pe3ynbTaThl (UTOMATOIOIMYECKONH OSKCIEPTHU3Bl TOATBEPXKIAIOT, HYTO
LieJIeHANPaBIEHHBIN 10100p KOMITOHEHTOB B cocTaBe 3CC O3BOJISET HE TOJIBKO COXPAHUTh BHICOKHE
MOCEBHBIE KAayecTBa CEMSH, HO W CYIIECTBEHHO YIYUYIIUTh WX (PUTOCAHUTAPHOE COCTOSIHHE,
3aKJIa/1bIBasi OCHOBY Ul yCTOWYMBOIO Pa3BUTUS PACTECHUH JIbHA.

Buoieoown

JleH OOBIKHOBEHHBIH, SBIAACH CTPATETMUYECKH BAXHON KyJIbTYpOH Ui MHUPOBOTO H
Ka3aXCTaHCKOI'O CEJIbCKOI0 X03siicTBa, TpeOyeT 3(h(PEeKTUBHBIX pELIeHUM Ul 3allluThl PAaCTEHUN U
MOBBIIIEHUS MPOAYKTUBHOCTH. B 3TOM KOHTekcTe (puTO3KCIEepTH3a M 3aIIUTHO-CTUMYJIUPYIOIINE
COCTaBbI CEMSH UTPAIOT KJIFOUEBYIO POJIb B ONTUMH3ALIUU IIPEIIOCEBHOM ITOATOTOBKH M 00ECTICUEHU N
3I0pOBOTO pocTa W pa3BuTUs pacTteHuil. [IpoBeneHHBIE uHCCIENOBaHUSA TNOATBEPIWIH, 4YTO
npumeHeHne 3CC He oKa3bIBa€T HETaTUBHOT'O BIIMSHUS HA MTOCEBHBIE KAaueCTBa JIbHA, a, HAIIPOTUB,
CMOCOOCTBYET MX MOAJEPKAHUIO M YIYUIICHUIO. BaKHBIM pe3yibTaTOM CTalo BbIPAKEHHOE
nojaBJIeHUE TPUOHON U OaKkTepuaIbHOM MUKPOGIOPHl HA CEMEHAX B OOJBIIMHCTBE pa3padOTaHHBIX
BapuaHToB 3CC, 4TO CYIIECTBEHHO YJIydllaeT (PUTOCAHUTAPHOE COCTOSIHUE ITOCEBHOIO MaTepuaa.
Takum 00pa3oM, KOMIUIEKCHBIM IMOAXOJ, BKIIOYAIOMIUN (UTOIKCIEPTU3Y M LIEICHANPABICHHbBIN
nonoop 3CC, sBisieTcss MEPCIEKTUBHBIM HANpPaBICHUEM JUIs MOBBILICHUS YCTOWYMBOCTH JIbHA U
CHIDKEHHUS MOTEPh ypoKas Ha paHHUX ATanax ero pas3BuTus. JlanbHeliue ucciaepoBaHus B ATOU
obmacti OyayT CIOCOOCTBOBATh YCTONUHMBOMY pa3BUTHIO JbHAHOM oTpaciu B Kasaxcrane.

Baaronapuocts. VccnenoBanus npoBeeHbl B paMKaxX HaAyYHO-TEXHUYECKOW MPOrpaMMBbl 110
porpaMMHO-1LieleBoMy (prHaHCHpoBaHuio Ha 2024-2026 rr. (MUHUCTEPCTBO CENBCKOT0 XO035HCTBA
Pecny6onuku Kazaxcran) BR 22885887 «YcoBepiieHCTBOBaHUE M BHEJPEHHE CUCTEMBI YIIPaBICHUS
BPEIHBIMU OpPTaHU3MaMM».
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3bIFBIP TYKBIMBIHA APHAJIFAH KOPFAHBIUI-BIHTAJTAHABIPFBILI
KYPAMJIAPABIH TUIMILJIITTH 3EPTXAHA KAFJTAUBIHIA KEIIEH/II
OUTODKCHEPTU3A HEI'3IHAE BAFAJIAY

Anoamna

3BIFBIP — €XKEINTi )KOHE CTPATErHsIIBIK MaHBI3EI Oap Jakpul, KazakcTaH yImiH OHBIH DKCTIOPTTHIK
osieyeTi MEH TYpPaKThl eTiHIIUIIKTET1 pedi skorapbl OaranaHagsl. OHBI ©CIpY/iH TaOBICTBUIBIFBI TAT
)oHe (y3apro3 CHUAKTHI KayilTi aypyJapaad THIMI1 KOpFayFa TiKener 0aiaHbICTHI.

Heri3ri arpoTexHHKaJbIK TocinaepAiH OipiHe - TYKbIMIApblH ce0y alblHAa KOpFaHBIII-
piHTanaHapIprbI Kypamaapmer (KbIK) enmey. By kypamaap TyKMIIapbIH OHTIIITITIH apTTHIPHII,
’Kac eCKIHAEPAiH MaToreH1ep MeH Kyh3emicTepieH Kopraiinbl. KazakcTanaa xKyprizijres seprreyiep
KbIK-apiH KOFapsl THIMAUTITIH pacTaibl. XUMHUSIBIK >KOHE OHOJIOTHSUIBIK KOMITOHEHTTEP/Il
6ipiktipetin KbIK o3ipney mecTHIMITIK KYKTeMEeH1 a3aiiTy YIIiH e3eKTi OOJbII OTHIp. 3epTXaHa
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KarFJaiblHIa TYKBIMIApFa MIiHIETTI (UTOMATONIOTHSIBIK capanTama >KYPridy €H THIMII KOHE
Kayirnci3 Kypamaap/ibl MaKcaTThl TYPE TaHaayFa MYMKIHIIK Oepei.

Makana 3bIFbIp TYKBIMBIH CeOy aJIIbIHIAFBl OHJICYTe apHAIFaH KOPFAHBIII-BIHTAIAHIBIPFBIII
KypaMJapablH THIMAUIINIHE apHainFaH. TyKbIMaapra >KYprizuireH ¢urocapantamMa HOTHXKECIHIE
Alternaria, Mucor 3eH canpIpayKyiakTapsl MeH Pseudomonas, Xanthomonas tybicTapbiHa KaTaTblH
OakTepusIap aHbIKTAJIIBI.

KbIK konmaHy TYKBIMHBIH ceOy camachlHa Kepi ocep eTIeH, KepiciHie, olapabl Oakpliay
JNEHTeHiHAe HeMece OJIaH Jia JKOFapbl JeHreiae cakrayra MyMKiHAik Oepai. Ilatoremmi
MUKPOQIIOPAHBIH aWTapibIKTall TexXelyi OallKanmbl: aypy TYKbIMIApAbIH MeJiepl Oakbuiayaa
14,6 %-nan toxipubenik Hyckagapaa 0,6—14,7 %-ra neiiin temenaeni (3tamon - 0,6 %). 3eprrey
HoTwkecinne eH Tuimai KbIK xoMOuHanusaps! ipiKTemin ajabiHabl.

Hotmwxkenep xepcerkenmei, ¢urocapantama Herizinae TtaHganrad KbIK TykeiMmapasiH
(DUTOCAHUTAPIIBIK JKAFTaWbIH JKAKCAPTHIM, 3bIFBIP OCIMIITIHIH TOJBIKKAH/BI JAMYBbIHA BIKIAJI €TEI.
Ipikrenren KbIK koMOMHaIUsIaphl aaaarsl JallajiblK 3epTTEyIep/ie KOJIaHbLIaThIH 00JIa bl

Kinm ce30ep: 3birblp, (uTOCapanTama, aypyliap, KOPFaHBIII-bIHTAJIAHIBIPFBINT Kypam,
(GYHTHIIN], THCEKTHIIU], 6CY CTUMYIISITOPBI

G.E.Kozhabayeva, G.1. Kopirova, N.Zh.Sultanova, N.K.Kasembaeva
Kazakh Research Institute for Plant Protection and Quarantine named after Zh. Zhiembaeva,
Almaty, Kazakhstan, luch.78@mail.ru, gkopirova@mail.ru, nadira.sultanova@mail.ru,
nasko_777@mail.ru
EVALUATION OF EFFICACY OF PROTECTIVE-STIMULATING
COMPOSITIONS ON FLAX SEEDS WITH APPLICATION OF COMPLEX
PHYTOEXPERTIZA IN LABORATORY CONDITIONS

Abstract

Flax is an ancient and strategically important crop, valued by Kazakhstan for its export potential
and role in sustainable agriculture. The success of its cultivation critically depends on effective
protection against harmful diseases such as rust and fusarium blight.

One of the key agricultural practices is the pre-sowing treatment of seeds with protective-
stimulation compositions (PSC). These compositions enhance germination and protect young
seedlings from pathogens and stresses. Research in Kazakhstan has confirmed the high efficacy of
PSC. The development of complex PSC, combining chemical and biological components, is crucial
for reducing pesticide load. Mandatory phytopathological expertise of seeds at the laboratory stage
allows for the targeted selection of the most effective and safe formulations.

The article is devoted to the effectiveness of protective and stimulating compositions for pre-
sowing treatment of flax seeds. Phytoexpertiza of seeds revealed the presence of fungi (Alternaria,
Mucor) and bacteria (Pseudomonas, Xanthomonas).

The use of PSC did not reduce the seed quality, but, on the contrary, maintained them at a
control level or higher. Significant suppression of pathogenic microflora was noted: the number of
diseased seeds decreased from 14.6% (control) to 0.6-14.7% in experimental versions (reference -
0.6%). The most effective combinations were: Vitax + Tabu + Extrasol; Lamador + Tabu + Gufos;
Redigo Pro + Tabu + Epin Extra; Celest top + Zircon + Gufos. The results confirm that PSC selected
on the basis of phytoexpertiza improve the phytosanitary state of the seeds and contribute to the
healthy development of flax. These PSC combinations are recommended for field study.

Keywords: flax, phytoexpertiza, diseases, protective and stimulating composition, fungicide,
insecticide, growth stimulant
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PUTOPEMEJINALINS HA 3AFPH3HEHHBI}( TEPPUTOPUAX C
INPUMEHEHHUEM YCTOUYUBBIX COPTOB PACTEHHUU: OIIBIT PEABMJINTAIIN
I1OYB HA ITOJIMT'OHE TBO I'' KOKIIETAY

Annomayus

B ycnoBusX TEXHOT€HHOTO 3arpsi3HEHHs MOYB aKTyallbHOM 3ajjauell CTaHOBUTCA pa3paboTka
3G (HEeKTUBHBIX METOJIOB MX JKOJIOTUYECKOW peadWINTalliy, HANpaBICHHBIX HAa BOCCTAHOBJICHHE
IIPUPOIHBIX CBOMCTB U MOBBILLIEHUE YCTOMUYNBOCTH IKOCHCTEM. B taHHOM paboTe paccMarpuBaeTcs
MpUMeHeHne (QuropeMenuanu ¢ Y4aCTHEM CTPECCOYCTOMYMBBIX pPACTUTENbHBIX BHUAOB Ha
TEPPUTOPUHN 3aKPBITOTO MOJUTOHA TBEPABIX OBITOBBIX O0TX0A0B B ropoxae Kokmeray. IIpoBenens
nmabopaTopHbIE U MOJEBbIE UCTIBITAHUS IECATH KYJIbTYpP, OTOOPAHHBIX 110 KPUTEPUSM YCTONUMBOCTU
K TSOKENBIM MeTaljlaM, HWHTEHCUBHOCTH pPOCTAa U CHOCOOHOCTH K YIYUUIEHUIO CTPYKTYpBI
JerpaiupoBaHHbIX MOoYB. Hanbonee BrIpakeHHbIE afanTalluOHHbIE CBOWCTBA, BHICOKAsI BCXOXKECTb,
MHTEHCUBHOE OroMaccooOpazoBaHue U (popMHpoBaHHE Pa3BUTOI KOPHEBOW CUCTEMBI OTMEUEHBI Y
oBcsHMIIBI yroBoi (Festuca pratensis), sumens (Hordeum vulgare), pamca (Brassica napus) u
ropuuiisl  Oemoit  (Sinapis alba). JlomoiHWTENbHO TpEACTaBICHA OICHKA (UTOTOKCUYHOCTH,
OMOJOCTYIMIHOCTH  3arpsi3HUTENe U JAUHAMHUKUA BOCCTAaHOBIIEHHS TIOYBEHHOTO  MPOQUIIS.
PaCCManI/IBaIOTCSI COBpPCMCHHBIC TIOAXOABI K HHTCrpanuu MCECTHBIX BHUIOB paCTeHI/Iﬁ u
OMOTEXHOJOTHH B MPOLECCHl PEKYIbTUBALIUM, IO3BOJSIONIME CHHU3UTH HSKOJIOTUYECKUE PUCKH.
[TonydeHHbIe pe3yabTaThl HOITBEPKIAIOT BEICOKYIO 3(PPEKTUBHOCTD aJallTUPOBAHHBIX KYJIbTYpP Kak
WHCTPYMEHTa YCTOWYMBOIO NPHUPOAONOIb30BAHMS W BHOCST BKJIaJ B Pa3BUTUE MPUKIATIHBIX
acrnexkToB (puTOpEeMEeANALINN, TPUMEHUMBIX MPU IJIAHUPOBAHUH IPUPOIOOXPAHHBIX MEPOTIPUATHI Ha
nonuroHax ThO u nmpOMBIIIEHHBIX 30HAX.

Knroueswie cnosa: pumopemeouayus, sacpsasHenue nous, maxcénvle memannst, noiucod ThO,
ycmouuusvie pacmeHnus, IK0JI02U4ecKdsi peKy1bmueayus

Beseoenue

[Ipobnema 3arps3HeHus: okpyskatomei cpeasl noauronaMu TBO ocoGeHHO OCTpO CTOHT B
CTpaHaX IOCTCOBETCKOTO IPOCTpPAaHCTBA. B yCIOBUSX OTCYTCTBHSI CUCTEM pEKYJIbTHBALMU U
(GUIBTpaIU BO3pACTAET PUCK MUTPALIUH 3arpsI3HUTEINEH B TOYBEHHBIE TOPU30HTHI [ 1-2].

[Momuron TBO r. Kokmeray mnpexacraBiaser co00il TUNUYHBIA MpUMEp HAKOIJICHUS
9KOJIOTMYECKUX PUCKOB, CBSI3aHHBIX C MUTPALMEN 3arpsI3HAIOIINX BEIIECTB B IOUBEHHBIE TOPU30HTHI.
OCHOBHBIMU HMCTOYHHMKAMH 3arpsi3HEHUS SIBISIIOTCS TSOKENbIE MeTaibl, (UiIbTpaT U OHOTrasbl,
o0pasyromuecs B pe3ysbTaTe aHadpOOHOT0 Pa3IokKEeHUsT OPraHUYEeCKUX KOMIIOHEHTOB OTXOI0B.

llenp uccnenoBaHusl COCTOMT B OlieHHWBaHHE 3()(PEKTUBHOCTH YCTOWYUBBIX pPACTECHUM Ha
yuactkax noiaurona ThO Kokiieray B ycoBUsIX TEXHOTEHHOTO 3arpsiI3HEHUS.
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3ajaun uccae0BaHUs:

1. IIpoBecTH aHAJIM3 YPOBHSI TEXHOT€HHOI0 3arpsi3HeHUs1 Ha ydyacTkax nosurona ThO r.
Koxkmieray;

2. BoiOpaTth ycToliuMBbBIE pacTeHHMsl C IMOTCHIMAIOM i (UTOpEMeIUallid, YYUThIBas
JIOKAJIbHbIE KJIMMATHYECKUE U TTIOUBCHHBIE YCIIOBHUS;

3. OcylmecTBUTH JIA0OPATOPHYIO MPOBEPKY BCX0KECTH BHIOPAHHBIX PACTEHHIA ;

4. Pa3paboTaTh 3KCIEPUMEHTAJNbHbIE YYAaCTKHM C MI0CAJIKOW BHIOPAaHHBIX BUJIOB PACTCHHUI,

5. [IpoBecTH KOJIUYECTBEHHBbIII W KaYeCTBEHHbIi MOHUTOPHHI I0JI€BOii BCX0KECTH
pacTeHmi;

6. ChopmyaupoBaTh pPeKOMEHAAUMU 110 MCIOJH30BAaHUIO YCTOWUYMBBIX PACTEHUM IS
PEKYJIbTUBALIMY TEPPUTOPUIN C TEXHOTCHHBIM 3arpS3HEHUEM.

[Tonuron pacnosnoxxkeHn Baosb Tpacchl Kokmeray—Omck, BOJIM3M TOPOJCKOM YePTHI
(https://earth.google.com/web/@53.3238031,69.48986046,264.4059002a,3746.90702953d,30.0007
3116y,359.20040496h,0t,0r/data=CgRCAQgBMikKJIwoICIiEXYUIRYWx6dmkzYkxJa2JOWIdvYW
phclBkSlolamZQYO0cgAToDCgEWQQIIAE0ICM3077MEEAE?utm_source=gmp_capabilities&ut
m_content=hero_link&utm_medium=website&utm_campaign=next-25). Jlo HegaBHEro BpeMeHHU
HCII0JIb30BAJICS KaK OCHOBHasl riomiaaka uid pasmenuenus ThO ropona. C 2021 roxa aesrenbHOCTb
MOJIUTOHA ObUTa 0()MIHAJIBLHO NPeKpalleHa.

Tepputopust 3akpbITOro noJuroHa TBEPAbIX ObITOBBIX 0TX0A0B (THO) HaxoauTCs B npezenax
JIECOCTEHOM 30HbI ceBepHOro KazaxcraHa.

Knumar pernoHa xapakTtepu3yeTcss KakKk pe3KO KOHTHHEHTAJbHBIM, C BBIPaXKECHHOU
CE30HHOCTBIO, OOJBIIMMHU aAMIUTUTYyJAMU TeMIIepaTyp, HU3KOW BIAXKHOCTHIO M OTPAaHUYECHHBIM
KOJIMYECTBOM OcaakoB. CpeaHeronoBas TeMiieparypa Bo3ayxa coctaBisieT okono +3 °C. 3uMHuii
MePUOJ] JUTUTETHHBIA U CYpOBBIN: CpeHss TeMIepaTypa sHBaps gocturaet —14,5 °C, a abCoMOTHBIHI
MUHUMYM QuKcHpoBaiicsi Ha ypoBHe —48 °C. Jlero, HampoTHB, >KapKoe M CyXOe, CO CpeaHei
temreparypoit utons +20,5 °C u abGcomoTHbIM MakcuMymoM 110 +42 °C. be3aMopo3Hblil niepuoa
cocrasiseT ot 111 1o 130 gHeil, uto orpaHMUMBaeT OMOJOTNYECKYIO0 aKTUBHOCTD IIOUBBI U PACTEHUH.

l'omoBoe konnuecTBO ocaakoB Bapbupyercs oT 250 no 400 mm., ipu 3ToM 110 85 % BhIIagaet
B TEIUIBIN NEepHOJ (C armpens Mo CeHTA0ph). 3UMOM MpeodI1aatoT CHEXKHbIE 0CaAKU, (OPMUPYIOLINE
YCTONYMBBIN CHEXHBIN MOKPOB C HOSIOPS 10 amnpeb. Ero BeicoTa MoskeT nqocturath 70 cM., a riryOuHa
MpoMep3aHusl MOYBBI — 70 2,6 M., UTO BIUSET HA MUTPAIMIO 3arps3HSIONINX BEIIECTB B HIDKHHE
ropu3oHThl. CpelHsis CKOpPOCTh BEeTpa cocTaBiseT 3,9 M/c, ¢ mpeoOnajaroliuM IOro-3amaIHbIM
HarnpasiieHueM [3]. DTo crmocoOCTBYeT BETPOBOMY MEPEHOCY MBLIM, MUKPOYACTHI] M a3pPO30JIeH C
MOBEPXHOCTHU MOJIUTOHA, OCOOEHHO B JIETHHUM MEPHO/I.

ConHevHasi akTUBHOCTD B PETHOHE BBICOKAs: KOJMYECTBO COTHEYHBIX YacOB JOCTUTAET 2256 B
rOJl, a YHCIIO COJIHEYHBIX JHEH — okono 113. DTo yckopsieT mpoiecchl HcTapeHus (QuiIbTpara,
YCUJIMBAET JErpajalii0 OPraHUYECKUX KOMIIOHEHTOB OTXOJIOB M CHOCOOCTBYET 0Opa30BaHHUIO
ra3000pa3HbIX BHIOPOCOB U PACTIPOCTPAHEHHS] TOKCUYHBIX KOMIIOHEHTOB B OKPYKAIOIIYIO CPEIy.

[ToBeIIIEHHOE COIEpPIKAHIE TSHKETBIX METAIIJIOB B ITOYBE Takue Kak Pb 1o 150 mr/kr (mpu HopMme
< 32 mr/kr), Cd no 3.5 mr/kr (Hopma < 1 mr/kr), Zn go 300 mr/kr (Hopma < 100 mr/kr). B cBsi3u ¢
STHUM MOYBHI JETPAAUPOBAHBI, C HU3KOW OMOIOTHYECKON aKTUBHOCTHIO [4].

AxTuBHbIe ckorieHus: ThO 6e3 MomKHON U30JIAIIMH, YaCcThIe CTydau BO3TOPaHUH Ha MOJIUTOHE,
OTCYTCTBHE CHCTeM (PHIbTpAIlMH M PEKYJIbTHBAIIMM BCE MEPEUYUCICHHOE YKa3blBae€T Ha CTENEHb
TEXHOTCHHOW HArpy3Kd HMCTOYHHUKOM KOTOPOTO SIBIISIETCS HECOPTUPOBAHHBIE OBITOBBIE OTXOJHI,
CTPOUTENBHBIN MyCOp, IJIACTHK, OPTaHuKa (PUCYHOK 1).
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Pucynok 1 — CreneHb TEXHOT€HHON Harpy3ku

B ycnoBusix HapacTaromero 3K0J0rHUECKOro KpU3rca BO3pacTaeT MoTpeOHOCTh B yCTOWYHBBIX
M DKOJIOTHYECKH O€30IacHBIX METO/aX BOCCTAHOBJICHUS HAPYIICHHBIX dKocUcTeM. Cpenu Takux
METOAO0B 0c000€ MECTO 3aHUMAET (PUTOPEMEANAINS — TEXHOJOTHS, COUETAIOIIAsl SKOJIOTHYECKYIO
3P PEKTUBHOCTH C SKOHOMHUYECKOW JOCTYITHOCTBIO.

duropemenuaius IpeaCTaBiIsIeT co00M MPOIECC OYMCTKY MMOYB, 3arPSA3HEHHBIX TSKEIBIMH
MeTaljlaMi, C TIOMOHIIbIO pAacTeHHUW. DTO HampaBlieHWE aKTUBHO pa3BUBAETCAd KaK YacTh
WHTETPUPOBAHHON CHCTEMBI SKOJIOTUYECKOH peadiInTaliy, B KOTOPOH COUeTaroTCs ONOIorniecKast
OYHCTKA, BOCCTAHOBJICHHUE OUOIICHO30B U (puTo3aruTa [5].

Pacrenusi, ciocoOHBIC K (pUTOpEMETUAINH, BRITIOIHSIOT CPa3y HECKOJIBKO (DYHKITU:

— TOMJIOIIAKOT M HAKAIUIMBAIOT TSHKENBIC METAUIBI ((DUTOIKCTPAKIINSA);

— HMMMOOWIM3YIOT 3arps3HHTEINM B KOPHEBOM 30HE, MpEAOTBpamias WX MHUTPAIHI0
(buTocTabunuzarus);

— paslararoT OpraHH4ecKre COeIMHEHHs ¢ TOMOIIBI0 pepMeHTOB (puromerpanamus);

— OYHINAIOT BOJY IIPU POXOKICHUH Yepe3 KOPHEBYIO cuctemy (puroduibTparis).

Takue pactrenusi, kak noacoiaeunuk (Helianthus annuus), ropunna (Brassica juncea) u ironux
(Lupinus spp.), JeMOHCTPUPYIOT BBICOKYIO 3(dexkTuBHOCT, B ymaienuu Pb, Cd, Hg u mpyrux
TOKCUYHBIX DJIEMEHTOB. KpoMe TOro, oHHW CrIocOOCTBYIOT BOCCTAHOBJICHHUIO CTPYKTYPHI ITOYBBI,
MOBBIIICHUIO COJICP)KAHMSI OPraHUYEeCKOTO BEIIECTBA W YIYYIICHHIO YCIOBHUH JUISL Pa3BUTHUS
MOJIC3HON MUKPO]IIOpHI [6].

Wuterpamus  ¢utopemenuanuu B CHUCTeMY (HUTO3AIIUTHl MO3BOJIAET peliaTh 3aJauu
HKOJIOTUYECKON O€30MacCHOCTH ¥ YCTOWYHMBOTO 3EMIJICTIONB30BAHUSA. YCTOHYMBEIE K CTpeccam
pacTeHusi He TOJIBKO OYMIIAIOT CPeAy, HO U 3alIUINAIOT €€ OT SPO3HH, MAaTOr€HOB M MOBTOPHOTO
3arps3HEHUSI. DTOT METOJ CTAaHOBUTCS KIFOYEBBIM DJIEMEHTOM B CTPATErHMH JKOJOTHUYECKOU
peabunuTaKi HapyIIEHHBIX TEPPUTOPHUH.

Memoowvt u mamepuanwl

B uenax BeiaBneHuss sdQexTuBHOCTH MeToAa (UTOpeMeAHalMi U SKOJIOTHYECKOH
peabmwnuTauy, ObUT TPOBENEH J1A0OpaTOpHBIM dKcnepuMeHT. OH HampaBJIeH Ha U3Y4YCHHE
BCXOXKECTH M JKU3HECIIOCOOHOCTH CEMSH B YCIOBHSX, MPHOMMKEHHBIX K 3arpsa3HEHHON cpeje.
Uccnenoanue npoBoauiock 15 ampenss 2025 roga u BKIIIOYATIO aHAIM3 CEMSIH JECSTH BHUJOB
pacTeHuii, O0NagaoNINX MEePCHEKTUBHBIMU CBOMCTBAMH MJii OMOJOTMYECKON OYMCTKH TOYB H
BOCCTAaHOBJICHHS HAPYIIEHHBIX YKOCHCTEM.

B pamkax naGopaTOpHOTo IKCHEpUMEHTa ObLIM MPOBEPEHBI CEMEHA CIEAYIOIIUX KYIbTYp
(Tabmuma 1):

Tab6auna 1. JlabopaTopHasi BCX0XecTb ceMsH (1o coctosiHuio Ha 21.04.2025)

No KynsTypa Komn-Bo Kon-Bo Bcexoxects, %
MOCESTHHBIX B3OLIEIINX
CEMsiH, LIT. CEeMSsH, IIT.

1. Topunna Gexnas (Sinapis alba) 100 88 88

2. Kpacusiit knesep (Trifolium pratense) 100 50 50

3. Mstnuk ayrosoi (Poa pratensis) 100 89 89

4. Oscsinnna syrosas (Festuca pratensis) 100 89 89
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5. Panc (Brassica napus) 100 90 90

6. Sumens (Hordeum vulgare) 100 100 100

7. Ocmaprier (Onobrychis viciifolia) 100 41 41

8. Kosmsatauk BocTounsiii (Galega 100 0 0
orientalis)

9. Kykypysa (Zea mays) 100 10 10

10. Ioacomueunnk (Helianthus annuus) 100 10 10

AHanu3 MoKa3bpIBaeT, YTO HAMIYUYIIMMH [MOKa3aTeIsIMU J1TaOOpaTOPHON BCXOXKECTH 00Jadat0T
ssumenb (100%), oBesinuna (89%), matiuk (85%), parnc (90%) u ropunia (88%). KpacHsiii kiieBep u
scnapueT nokaszanu ymepeHsusie 3HaueHus: — 50% u 41% cooTrBeTcTBeHHO. KO3IATHUK, KyKypy3a U
MOJICOJTHEYHHUK OKa3aIiCh HaUMEHEE JKU3HECTIOCOOHBIMU B JTA0OPATOPHBIX YCIOBUSIX.

B npeznenax 3akpbITOro MoJiMrona OplTM BEIOPaHbI 3 yyacTKa — HKCIIEPUMEHTAIbHBIX II0UIAI0K
U OJIHOM KOHTPOJIBHOM, HAXOJALICICS 3a IPEeAeIIaMy ITI0JIUTOHA.

B mepuon ¢ 7 mo 14 mas 2025 roga B pamkax npoekta '@ na 2024-2026 roast (MPH
AP23487981 «Pa3paboTka TEXHOJOTUU PEKYJIbTUBALNUU 3aKPBITOTO IMOJIMIOHA TBEPJBIX OBITOBBIX
OTXO0JI0B AKMOJMHCKOM 00JacTH C MOMOIIBI0 CO3/IaHUs MOJENIHU HCKYCCTBEHHBIX (DUTOLIEHO30BY)
MIPOBEACHBI IKCIIEPUMEHTAJIbHBIC TTOCEBBI HA TPEX OMBITHBIX yYaCTKAX.

[{enb moceBOB — BBISIBICHHE NIEPCIIEKTUBHBIX BUJIOB PACTEHUMN, 00JIaJal0ONINX CIIOCOOHOCTBIO:

— HaKaruBaTh TSHKENBIE METAILIBI,

— JIEMOHCTPHUPOBATh YCTOMYUBOCTD K 3arPA3HEHHBIM YCIOBUSM CPEJIbI.

[TosrydeHHBIE Pe3yJIbTAaThl CTAHYT BAXKHBIM ITAlOM B pa3padoTke 3(pPEeKTUBHON TEXHOIOTUU
9KOJIOTHUYECKOH PeKyJIbTUBALIMU 3arPsI3HEHHBIX TEPPUTOPUIA C TIPUMEHEHUEM (PUTOpPEMETUAIIUU

[ToneBwie HaOMIOIEHUS HAa BCXOkecTh MpoBoamnch 30.05.2025 rona. [lokazaTenu BCX0KeCTH
OIICHUBAJIUCh C HCIIOJIb30BaHUEM paMOK 25x25 cm (psaoBOW TOCEB) W Ha Iwiomamd 1 wm?
(LTUPOKOPSAHBIC TIOCEBBI), C MOCIEAYIOINUM mepecuérom Ha rektap (%) (Tabnuima 2, puCyHOK — 2)
Pe3ynbTarhl moseBoii BCX0KECTH
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Tabauua 2. [Tokazarenu nmoneBoit Bcxoxectu, (%)

Ne Kynerypa VYyacrok 1 | Yuactok 2 | Yuacrtok 3 Cpennee Cpennee
3HAYCHHE 3HAaYCHHE
1. | Pamc (Brassica napus) 34,4 56,3 37,5 42,7 47,7
2. | lopunna Gemas (Sinapis 281 68.8 75.0 573 63,9
alba)
3. | Sumens (Hordeum 81.3 65.6 87,5 78.1 87,2
vulgare)
4, OBcaHuLA JIyroBas 87,5 813 100,0 89.6 100
(Festuca pratensis)
5. Msmn/nf ayrosoii (Poa 34,4 46,9 56.3 45,9 51,1
pratensis)
6. Kpa.lCHPH/I KJIEBEP 46,9 313 53,1 438 48,8
(Trifolium pratense)
7. 3.Cl.'I.apI.IeT (Onobrychis 156 28.1 344 26,0 29,1
viciifolia)
8. KO3J‘IHTHI/IK_ BOCTOUHbIi 9.4 40,6 46,9 32,3 36,0
(Galega orientalis)
9. | Kykypy3sa (Zea mays) 1,0 1,6 2,1 1,6 1,7
10. | IToxmcomHeyHnK 2,3
(Helianthus annuus) 14 2.3 2,5 2.1
120
100
80 B .
X 60
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20 s [lOoNeBoE
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> > _ & 2 2 ©
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HasBaHue KynbTyp
Pucynok 2 — CpaBHeHMe 1a00paTOPHOI U TIOJEBOM BCXOKECTH CEMSIH

Pezynomamel u oocysymcoenue

Bricokast jtabopaTtopHasi W TojieBas BCXOXecTh HaOmromaercss y Pamca (Brassica napus),
Oscsuutip ayroeoii (Festuca pratensis), Mstiuka siyrooro (Poa pratensis).

YmMepennas nabopaTopHas, HO BBICOKasl IMOJE€Bas BCXOXKECTh IMOKa3bIBaeT [opuniia Oemast
(Sinapis alba) u Kpacusrii kiesep (Trifolium pratense).

Huskas mabopatopHast ¥ HH3Kas MMoJjieBasi BCX0XKeCTh pociiexkuBaetcs y Kykypyssr (Zea mays)
u [Toxconneununka (Helianthus annuus).

Huskas mabopatopHas, HO yMepeHHas ToyeBas BcxokecTh y Ocmapiiera (Onobrychis
viciifolia) u Kosnstauka Boctounoro (Galega orientalis).

3TO TOBOPHUT O TOM, UTO JabOpaTOpHAst BCXOKECTh HE BCET/Ia SBISIETCS TOYHBIM MTPETUKTOPOM
MOBE/ICHUS PACTCHHS B TIOJIEBBIX YCIOBHUSX, OCOOECHHO Ha 3arpsA3HEHHBIX TeppuTopusix. OIHaKo
KOMOWHAIWsi 00OWX BHIOB OIICHKH IIO3BOJISIET OOJiee TOYHO IMOMOMpATh PACTEHHS s 3ajaad
buTopemeraLny.

CoBpeMeHHbIE HCCIIEI0BaHUs MOJITBEPKIAIOT BHICOKYIO 3((HEKTUBHOCTh (PUTOpEMeInaluy,
0COOEHHO NpU YCJIOBUM MPaBUILHOTO MOJ00pa YCTOWYMBBIX BUJOB pacTeHHi. COrjaacHO MHEHHIO
Ilya Raskin (Rutgers University, CIIIA), oqHOTO M3 OCHOBaTelel KOHIENIHH (puTopemMeanauu,
«UCTOJIB30BAHNE PACTEHUH /U1 OYMCTKHU IMOYBBI — 3TO HE YHUBEPCAIBHOE peIlieHHe, HO IPH TOUHOH
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arpOHOMUYECKOM HACTpOWKe M JIOKaJIM3allud BBHIOOP BUAOB Ja€T BBICOKHE HKOJIOTHUECKUE
muBuaeHab (Raskin et al., 1997) [7].

Ota ToYKa 3peHHs Halula pa3BUTHE B OoJiee COBPEMEHHBIX Hay4HBIX moaxoaax. Tak, Dr.
Muhammad Shahid (Universit¢ de Lille, ®panuus) mnoguépkuBaeT, 4YTO «PETHOHAIHHBIC
0COOEHHOCTH KJIMMaTa ¥ MOYBEHHOT'O COCTaBa TPEOYIOT MPUMEHEHHS JIOKAJIBHBIX, YCTOWYHUBBIX K
cTpeccy BUJOB pacTeHUH, alalTUPOBAHHBIX K 3KCTpEMalbHBIM YCIOBUAM 3arpsa3HeHus» (Shahid et
al., 2019). {ns ycnosuii CeBepHoro Kazaxcrana 370 0co0eHHO BaKHO BBU/LY 3aCYIUIMBOTO KIIMMAaTa,
BBICOKOW COJTHEYHOW aKTUBHOCTH U CE30HHBIX IepenaioB Temmepatyp [8].

Dr. Jason White (The Connecticut Agricultural Experiment Station, CIIIA) B cBorX mocieaHux
paborax oOpamaer BHUMaHME Ha MOTEHIMA] YCWIEHUS (UTOpeMeIualud C ITOMOIIBIO
nononHuTeNbHBIX Onoctumyssitopos (White et al., 2020) [9].

Dr. Elena Maestri (University of Parma, Wrtanus) aemaer akieHT Ha (UTOTOKCHYHOCTH U
YCTOMYMBOCTH pacTeHUH K OKUCIUTENbHOMY cTpeccy (Maestri et al., 2018) [10].

OTH HayyHblE€ TOJOXEHUS IOJIHOCTBIO IMOATBEPKAAIOTCSA PE3ysIbTaTaMU, MOJTYYEHHBIMU B
HACTOSIIEM HccieoBaHuu. Hampumep, OBCSHHMIIA M TOpYMIla, BHIOPAHHBIE /ISl PEKYJIbTHBALUU
nosurona ThO Kokmeray, mpoieMOHCTpUPOBAIN BBICOKYIO MOJIEBYIO BCXOXKECTb, YCTOHUYHUBOCTD K
3arps3HEHHONM TMOYBE W CTAOWIIBHOE pa3BUTHE B YCIOBUSX TEXHOTGHHOW HArpy3ku. OTO
cooTBeTcTBYyeT HaOmogeHusiMm Dr. Aigerim Abisheva (Kazaxcrtan), xoTtopas yka3bIBaeT, 4TO
«MECTHBIE BUBI KOPMOBBIX KYJIBTYp MOTYT OJHOBPEMEHHO BBINOJHATH (DYHKIHIO CTaOMIM3aLUU
IIOYB U HAKOIUIEHUS TSDKENBIX METAJJIOB, 0€3 pUCKa IOINAaJaHus TOKCHUKAHTOB B IHIIECBHIC LEIH»
(Abisheva et al., 2023) [10].

PesynpTaThl 1a00paTOPHOIO U MOJIEBOTO UCCIIEAOBAHUS, BBIIIOJIHEHHOTO B paMKax MpoekTa (T.
Kokmieray) He TOJIBKO MOATBEPXKAAIOT JaHHBIE BEIYIIMX MHPOBBIX HCCIIEIOBATENICH T10
3GGEeKTUBHOCTH MeToAa (UTOpPEMEeAMalud, HO M NOJYEPKUBAIOT €ro 3HAYMMOCTb HpHU
BOCCTAaHOBJICHHH 3arps3HEHHBIX TEPPUTOPHUH.

Buvieoown

Ha ocHoBe npoBeiéHHOT0 aHajm3a MOKHO CENaTh CIETYIOINE BHIBOIBL:

— HaunboJsiee TEPCIEKTUBHBIC KYIBTYpPBI JUIS PEKYJIbTHBALWU 3arpsA3HEHHBIX TEPPUTOPHU:
OBCSIHUIIA, SIUMEHb, MATIMK ¥ Topunia. OHHM MOKa3aIu CTaOUIIbHYIO BCXOXKECTh KaK B J1a00OPaTOPHBIX,
TaK U B IOJIEBBIX YCIOBUSX;

— TOpYHMIla, HECMOTpPsi Ha HEBBICOKYIO JjabopaTopHylo BcxoxecTh (88%), mposiBuia
BBIJIAIOIINECS Pe3yJIbTaThl B IOJIEBBIX YCIOBUAX (10 3,84 MiIH 1IT/Ta);

— KO3JSTHHK W JCMapleT, HeCMOTps Ha cialdyio 1a00opaTOpPHYIO BCXOXKECTb, IMOKa3asld
BBICOKYIO TIOJIEBYIO QJalTaIfio, 4TO TPeOyeT AaTbHEWIINX SKCHEPUMEHTOB IO IMPEIINOCEeBHON
MIOJITOTOBKE;

— KYKypy3a M IOJICOJIHEYHHUK IOKa3aly KpailHe HU3KYIO MOJIEBYIO BCXOXKECTb, MO3TOMY HMX
MpUMEHEeHHEe B (UTOpEMEINAIINH Ha JAaHHOM JTaIrle Helelecoo0pasHo;

— ToA00p YCTOMYMBBIX PACTCHHH IS PEKYJIbTHUBAIMH TEXHOTEHHO-HAPYIICHHBIX 3E€Melb
TpeOyeT KOMIUIEKCHOTO M0/1X0/1a, BKIFOYAIOIIET0 KakK J1ab0opaToOpHYI0, TAK U MOJIEBYIO OILIEHKY CEMSH.

Ha ocHOBaHWMH HACTOSIIIETO MCCIIEAOBAHUS MOKHO PEKOMEH]IOBAThH HMCIIOJE30BATh OBCSHUILY,
SYMEHb, MSATJIMK M TOPUHUIly KaK HaJ&KHbIe KyIbTypbl Ui ¢(utopemenuanuu. Mx Bblcokas
aIalTUBHOCTh M CIIOCOOHOCTh K aKTHBHOMY POCTY B 3arps3HEHHOH cpene AeNaloT WX BaKHBIM
WHCTPYMEHTOM B 00ph0O€ 32 BOCCTAHOBJICHHE HAPYIIIEHHBIX YKOCHUCTEM.

Baaronapuocts. Uccnenosanne punancupyercs Komurerom Hayku Munucrepctsa Hayku u
Beiciero  o6pazoBanust  PecniyOnmku  Kazaxcran. 'panToBoe puHaHCHpOBaHHWE HAy4HBIX U
(W1M) HAy4HO-TEXHUYECKUX MPoeKTOoB Ha 2024-2026 roapl co cpokoM peanunzanuu 36 mecsues. Tema
npoekTa: Pa3paboTka TEXHONOTWM pPEeKyJbTHBAIMKM 3aKPBITOTO MOJMIOHA TBEPABIX OBITOBBIX
0TX070B AKMOJIMHCKOM 00JJaCTH C TMOMOIIBIO CO3/IaHUS MOJIETTM HCKYCCTBEHHBIX (DHTOIIEHO30B.

ITpoext UPH: AP23487981.
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OCIMAIKTEPAIH TYPAKTBI COPTTAPBIH KOJIJIAHA OTBIPBIII,
JIACTAHFAH AYMAKTAPJAYBI ®UTOPEME/IMALIUSA: KOKIIETAY K. KTK
MNOJIMTOHBIHAAFBI TONIBIPAKTBI OHAJITY TOXIPUBECI
Anoamna
TonbIpaKThlH TEXHOT€HJIIK JIACTAHYybl KarJalblHIa TaOUFU KacHETTEpl KallblHA KENTipyre
KOHE DKOXKYHENep/AiH TYPAaKTBUIBIFBIH apTThIpyFa OarbITTAFaH SKOJIOTHSUIBIK OHANTYIBIH THIMII
o/icTepiH AabIHAAY ©3€KTi MiHAET 00JbIn Ta0bIaAbl. byt skymbicta Kekieray KaachlH1aFbl KATThI
TYPMBICTBIK KaJIABIKTAp/IbIH XKaObIK IMOJIUTOHBIHBIH ayMaFbIHAa CTPECCKE TO3IM/I1 ©CIMIIK TYPJIEPiHIH
KaTBICYBIMEH (PUTOpPEMEHANUSIHBI KOJIJaHy KapacThIphUIaabl. AYbIp MeTalgapra TO3IMILUTIK, ecy
KApPKBIH/BUIBIFBI JKOHE TO3FaH TONBIPAKTAP/AbIH KYPBUIBIMBIH JKaKCcapTy KaOuleTi KpuTepuiinepi
OOMBIHIIIA 1PIKTENTEH OH JAKbUIFA 3€PTXAHAIBIK JKOHE JaNalIbIK ChIHAKTAp Kypriziunmi. EH alKeH
OelliMeny KacueTTepi, JKOFapbl OHTIIITIr, KapKbIHABI OMoMacca TY3UIyl JKOHE JaMbIFaH TamblIp
KYHeCiHIH Kaiblnracysl manrbiaabl Oerere (Festuca pratensis), apma (Hordeum vulgare), parc
(Brassica napus) xone ak kpimna (Sinapis alba). ConbiMeH Katap, (GUTOYBITTBUIBIKTBI, JIACTAYIIIBI
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3aTTapbIH OMOXETIMIUTITIH JKOHE TONBIpAaK MpOodHIIIH KalmblHA KENTIpy JTWHAMHKACHIH Oaranay
yChIHBUTAABL. JKepriikTi eciMIaik Typiepi MEH OMOTEXHOJOTHSIIAPIbI SKOJOTUSIIBIK TOyeKeIIep Il
TOMEHJIETYIre MYMKIH/IIK O€peTiH PEeKyJbTUBAIUS MPOIECTEPiHE OIPIKTIPY/IH 3aMaHayH TICLIAepi
KapacThIpbUIyAa. AJBIHFaH HOTWXKeNep OediMaenreH MakpUIAApAbIH TYPaKThl TaOWFaT maiganaHy
KYpajibl pEeTIHAET1 >KOFapbl THIMAUTITIH pacTtaiasl xoHe KTK momuronmapel MEH ©HEPKOCINTIK
aiiMakrapna  TaOWFaTThl ~ KOpFay  ic-IIapalapblH  Kocmapiay  Ke3iHIe  KOJIJaHBUIATHIH
(dbuTopeMeAHalMSIHBIH KOJaHOas bl aCHIEKTIIePIH JAMBITYFa YJIec KOCabl.

Kinm ce30ep: dbutopemenuanus, TONBIPAKTHIH JIaCTaHybl, ayblp metangap, KTK momurons:,
TO3IM1 OCIMIIIKTED, SKOJOTHUSIIBIK PEKYIbTHBAIIUS.

A. lbrayeval, Z. Bayazitova*!, A. Kurmanbayeva®
NAO "Kokshetau University named after Shokan Ualikhanov", Kokshetau. Kazakhstan
aibraeva_l@shokan.edu.kz, z_bayazutova@mail.ru, akurmanbayeva@shokan.edu.kz
PHYTOREMEDIATION IN POLLUTED TERRITORIES USING RESISTANT
PLANT VARIETIES: SOIL REHABILITATION EXPERIENCE AT THE KOKSHETAU
MSW LANDFILL
Abstract
In conditions of anthropogenic pollution of soils, the development of effective methods of their
ecological rehabilitation aimed at restoring natural properties and increasing the stability of
ecosystems becomes an urgent task. This paper examines the use of phytoremediation involving
stress-resistant plant species in a closed landfill of solid household waste in the city of Kokshetau.
Laboratory and field tests of ten crops selected according to the criteria of resistance to heavy metals,
growth rate and ability to improve the structure of degraded soils were carried out. The most
pronounced adaptive properties, high germination, intensive biomass formation and the formation of
a developed root system were noted in meadow fescue (Festuca pratensis), barley (Hordeum vulgare),
rapeseed (Brassica napus) and white mustard (Sinapis alba). Additionally, an assessment of
phytotoxicity, bioavailability of pollutants, and dynamics of soil profile restoration is presented.
Modern approaches to the integration of local plant species and biotechnologies into reclamation
processes that reduce environmental risks are considered. The results obtained confirm the high
efficiency of adapted crops as a tool for sustainable environmental management and contribute to the
development of applied aspects of phytoremediation, applicable in the planning of environmental
protection measures at landfills and industrial zones.
Keywords: phytoremediation, soil pollution, heavy metals, landfill, sustainable plants,
ecological reclamation.
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EVALUATION OF INFECTION SEVERITY IN SOLANACEOUS CROPS CAUSED
BY PHYTOPHTHORA INFESTANS USING VARYING SPORANGIA
CONCENTRATIONS
Abstract
Phytophthora infestans is the causative agent of late blight and one of the most economically
significant diseases of Solanaceous crops. Detached leaf assays are useful tools to efficiently assess
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how differing environmental conditions and management controls may affect the infection process
and overall disease severity. However, these protocols need refinement to more fully reflect natural
infection processes in the field. In a detached leaf assay experiment to study the infection rate and the
development of late blight as affected by initial sporangia concentration, greenhouse-grown tomato
(Solanum lycopersicum), potato (Solanum tuberosum), and eggplant (Solanum melongena) were
used. The study showed a clear dose-dependent response: high concentrations of sporangia
(50,000/ml and 10,000/ml) caused rapid and extensive spot formation, while at low concentrations
(2,000/ml), symptoms were mild and control leaves remained healthy. The spread of the spots and
the percentage of the affected area were assessed using the ImageJ program for 7 days.

The results confirm the effectiveness of the detached leaf method for quantifying pathogen
aggressiveness and provide insight into the early stages of host-pathogen interaction.

Key words: detached leaf assay, Phythophtora infestans, potato, tomato, sporangia,
inoculation, colonization

Introduction

Late blight, caused by the oomycete Phytophthora infestans, remains one of the most
devastating and economically significant plant diseases affecting the Solanaceae family, including
potatoes (Solanum tuberosum), tomatoes (Solanum lycopersicum), and eggplants (Solanum
melongena) [1-3]. This highly aggressive pathogen can infect and destroy entire fields within a matter
of days, especially under favorable conditions of high humidity and moderate temperatures. The
pathogen's ability to produce large quantities of spores and spread rapidly poses a continuous
challenge to crop production systems worldwide.

From an economic standpoint, Phytophthora infestans inflicts multibillion-dollar losses
annually through crop destruction, increased fungicide use, and reduced marketability. The global
cost of late blight control and damage is estimated at over $6 billion per year. Beyond yield losses,
the disease demands intensive chemical management and labor, placing economic stress on farmers—
especially in developing countries. Additionally, new strains of P. infestans with greater virulence
and fungicide resistance continue to emerge, making ongoing research and surveillance critically
important [4].

In response to these threats, laboratory-based evaluation methods are indispensable for
advancing our understanding of disease mechanisms and developing more effective strategies for
resistance and control. Controlled conditions eliminate field variability, allowing precise
manipulation of experimental variables such as inoculum concentration, leaf age, temperature, and
humidity. Among these methods, the detached leaf assay stands out for its efficiency, reproducibility,
and scalability. It enables researchers to quickly assess plant responses to infection without the need
for full plant trials, which are time-consuming and more resource-intensive.

The detached leaf method involves placing healthy, mature leaves in high-humidity chambers
and applying controlled amounts of pathogen inoculum. This method facilitates the observation of
lesion development, pathogen growth, and host tissue responses in real-time. It is widely used for
screening plant genotypes for resistance, evaluating fungicide efficacy, and studying host—pathogen
interactions at the cellular level [5,6]. Moreover, it allows researchers to test hundreds of genotypes
or treatment conditions simultaneously, significantly speeding up breeding and selection programs.

Despite its advantages, the method must be carefully standardized. Factors such as leaf
physiological state, spore concentration, and environmental parameters can influence infection
outcomes. Research also indicates that results from detached leaf assays can differ from whole plant
or field trials due to the absence of systemic plant responses and interactions with the rhizosphere
microbiome [7,8]. Nevertheless, the detached leaf assay remains a cornerstone in phytopathology due
to its speed, cost-effectiveness, and high-throughput capacity.

This study focuses on using the detached leaf assay to evaluate how varying concentrations of
Phytophthora infestans sporangia affect infection development in tomato (Solanum lycopersicum),
potato (Solanum tuberosum), and eggplant (Solanum melongena). The goal is to contribute to the
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optimization of laboratory-based resistance screening protocols, helping accelerate the development
of more resilient crop varieties and effective disease management strategies to protect global food
security.

Research materials and methods

In this experiment, sporangia of Phytophthora infestans race US-23 were used as the inoculum.
The pathogen was cultured on Rye Agar A medium and incubated for 10 days under controlled
laboratory conditions to promote sporulation. After the incubation period, sporangia were harvested
by flooding each Petri dish with 5 ml of sterile cold distilled water (4°C) and gently stirring the surface
with a sterile glass rod [9]. The resulting suspension was filtered through four layers of sterile gauze
to remove hyphal fragments and other large debris. Sporangial concentration was determined using a
hemocytometer under a light microscope and adjusted with sterile distilled water to three
concentrations: 50,000 sporangia/ml, 10,000 sporangia/ml, and 2,000 sporangia/ml [10]. Control
samples were treated with sterile distilled water without sporangia [11, 12].

Leaves aged between 5 to 8 weeks were carefully harvested from healthy tomato (Solanum
lycopersicum), potato (Solanum tuberosum), and eggplant (Solanum melongena) plants that were
cultivated in a greenhouse under controlled environmental conditions. These conditions included
consistent temperature, adequate irrigation, and protection from external pathogens or pests to ensure
the health and uniformity of the plant material. Only fully expanded, mature leaves that exhibited no
signs of mechanical damage, disease, or senescence were selected for use in the experiment. Leaf
selection was performed manually to eliminate variability and ensure that the tissue used for
inoculation was physiologically active and responsive to infection.

After collection, the detached leaves were placed abaxial side up (with the lower surface
exposed) inside sterile plastic containers. Each container was lined with moistened filter paper at the
bottom to create a high-humidity environment necessary for successful infection and pathogen
development. The containers were sealed to maintain stable humidity levels throughout the incubation
period. Proper orientation of the leaves (abaxial side up) is essential, as Phytophthora infestans
typically initiates infection through the stomata, which are more abundant on the lower leaf surface.
This setup provided controlled and consistent conditions for the inoculation and evaluation of disease
progression in the detached leaf assay [13].

A sporangial suspension of Phytophthora infestans was applied to the detached leaves using a
droplet method to ensure uniform infection. Specifically, 10 pl drops of the prepared sporangial
suspension were carefully placed onto the leaf surface using a micropipette. Depending on the size
of the leaf, between 2 to 6 drops were applied per leaf, ensuring even distribution across the lamina.
The drops were applied to the abaxial side, which is more susceptible to infection due to the higher
stomatal density.

Control leaves were treated with identical volumes of sterile distilled water to serve as a
negative control and verify the absence of disease symptoms under non-infected conditions. This
inoculation method allows for precise control over the volume and concentration of the inoculum,
enabling standardized and reproducible infection conditions across all tested samples (Figure 1). It
also minimizes variation caused by uneven pathogen distribution, supporting accurate comparisons
of disease severity and resistance among different plant species and treatments [14].

Infected leaves were incubated at a temperature of 18° C under controlled light conditions.
Symptoms first appeared on the 3rd day of inoculation and manifested as dark or brown lesions or
sporulation of the leaves. On the 5th day after inoculation, photographs of the affected areas were
taken, and the lesion area was calculated in ImageJ, a specialized program for image analysis in
biological research [15].
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Picture 1. P. infestans on medium and the process of inoculation

Results

As demonstrated in Picture 2 and Figure 1, inoculation of potato leaves with Phytophthora
infestans sporangial suspensions at varying concentrations produced clear, concentration-dependent
differences in disease development. When leaves were treated with higher concentrations of
sporangial suspensions—specifically 5,000 and 10,000 sporangia per milliliter-there was rapid and
extensive colonization of the leaf tissue. Within just a few days post-inoculation, prominent disease
symptoms developed. These included irregular dark brown to black necrotic lesions, marginal
chlorosis (yellowing of tissues surrounding the lesions), and progressive tissue collapse, eventually
leading to significant destruction of leaf structure. These are all hallmark signs of a successful and
aggressive infection by P. infestans. Moreover, sporulation was frequently observed on the surface
of these lesions, indicating active pathogen reproduction and continued spread potential.

These findings confirm that higher concentrations of inoculum significantly enhance the
likelihood of infection establishment and successful completion of the pathogen’s life cycle under the
experimental conditions. The ability of the pathogen to rapidly invade and damage host tissue at these
concentrations suggests that a threshold density of propagules is essential to overcome initial host
defenses, such as cuticular barriers and basal immune responses. The observed consistency across
biological replicates further supports the robustness of the detached leaf assay in quantifying disease
severity under controlled laboratory conditions.

In contrast, leaves inoculated with the lower concentration of 2,000 sporangia per milliliter
exhibited only mild symptoms. These included subtle signs such as localized wilting, minor water-
soaking of tissues, and slight softening, but without the formation of visible lesions or sporulation.
Microscopic analysis of these leaves failed to detect the presence of developing sporangia within the
affected tissue, suggesting that the infection process may have been initiated but not sustained. It is
likely that this low inoculum density falls below the critical threshold required for systemic
colonization or may have activated basal plant defenses sufficient to halt pathogen progression.

These findings highlight the critical role of inoculum concentration in determining disease
outcomes and demonstrate how the detached leaf assay can be an effective tool not only for evaluating
host susceptibility but also for exploring the early stages of host-pathogen interaction. This
experiment underscores the value of precise experimental control in pathogenesis studies and opens
avenues for future research into the molecular and physiological mechanisms underlying
concentration-dependent infection success.
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Figure 1. Percentage of colonized leaf area and leaf lesion (%) on potato following exposure
to different sporangia concentrations (2000/ml, 10000/ml, 50000/ml, and control). Bars labeled with
the same letter (A, B) are not significantly different (Tukey’s HSD, P < 0.05).

As shown in Picture 3 and Figure 2, inoculation of tomato leaves (Solanum lycopersicum) with
Phytophthora infestans sporangia at varying concentrations revealed a distinct, positive correlation
between inoculum density and the severity of disease symptoms. At higher concentrations of 10,000
and 5,000 sporangia per milliliter, the tomato leaves exhibited rapid onset of infection, with symptoms
becoming visible within 48-72 hours post-inoculation. These symptoms included the development
of irregular necrotic spots, progressive darkening and collapse of leaf tissues, and widespread
colonization of the abaxial surface. The lesions expanded quickly, coalescing to affect large portions
of the leaf surface.

Remarkably, even at the lowest tested concentration of 2,000 sporangia per milliliter, visible
symptoms of infection were still present, albeit less extensive. Microscopic examination confirmed
the presence of P. infestans sporangia within the affected tissues, demonstrating that the pathogen
was able to successfully infect and establish itself in the host, even at minimal inoculum levels. This
finding highlights the inherent susceptibility of tomato plants to P. infestans and suggests a lower
threshold of infection compared to other Solanaceous crops. The ability of the pathogen to initiate
infection at such low sporangia concentrations points to the tomato’s relatively weak resistance
mechanisms and the need for targeted breeding strategies to enhance its defense capacity.
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In contrast, eggplant (Solanum melongena) demonstrated a consistent resistance to late blight
across all inoculum concentrations tested. No visible symptoms—such as chlorosis, necrosis, or
wilting—were observed on the inoculated leaves throughout the observation period. Furthermore,
microscopic analysis failed to detect the presence of P. infestans structures within eggplant tissues,
indicating that either the pathogen was unable to penetrate host barriers or that strong innate immune
responses effectively halted disease progression at an early stage. This resistance suggests that
eggplant may possess structural or biochemical defense traits that warrant further investigation,
potentially offering insights for resistance breeding in more susceptible crops like tomato and potato.
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Picture 3. Colonized leaf area and leaf lesion on tomato
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Figure 2. Percentage of colonized leaf area and leaf lesion (%) on tomato following exposure

to different sporangia concentrations (2000/ml, 10000/ml, 50000/ml, and control). Bars labeled with
the same letter (A, B) are not significantly different (Tukey’s HSD, P < 0.05).

L

Discussion

Based on a detailed analysis of the experimental data, it can be confidently concluded that the
concentration of Phytophthora infestans sporangia used for artificial inoculation exerts a statistically
significant influence on the degree of colonization and disease severity in various Solanaceous plant
species. The results clearly demonstrated that both potato (Solanum tuberosum) and tomato (Solanum
lycopersicum) exhibit a high degree of susceptibility when exposed to inoculum concentrations of
10,000 and 50,000 sporangia per milliliter. In these treatments, the average percentage of infected
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leaf area was significantly greater compared to the control group (sterile water) and the group
inoculated with a lower sporangia concentration of 2,000/ml.

These differences in disease severity were supported not only by visible visual symptoms such
as necrotic lesions, chlorosis, and tissue softening, but also by morphological and microscopic
observations. The statistical significance of these findings was validated using established statistical
methods, such as Tukey’s HSD test (P < 0.05), confirming the reliability and reproducibility of the
results [16]. At higher sporangia concentrations, the pathogen showed rapid and aggressive
colonization behavior: by the fifth day post-inoculation, substantial tissue damage and pathogen
proliferation were evident, indicating that a certain threshold of inoculum is necessary to trigger
successful infection and systemic disease progression.

A particularly interesting observation was recorded in tomato plants, where even at the lowest
inoculum concentration tested (2,000 sporangia/ml), visible symptoms of late blight developed, and
microscopic analysis confirmed the presence of P. infestans structures in the infected tissues. This
highlights tomato’s heightened sensitivity to the pathogen, suggesting a lower infection threshold and
underlining the critical importance of implementing strict phytosanitary and protective measures for
tomato crops, especially under favorable environmental conditions for pathogen spread or during high
epiphytotic risk periods.

In contrast, eggplant (Solanum melongena) displayed full resistance to P. infestans at all levels
of inoculum concentration used in the experiment. Throughout the entire observation period, there
were no signs of disease development on the leaves, either macroscopically or microscopically. The
complete absence of symptoms and pathogen structures suggests that eggplant possesses robust innate
resistance mechanisms—whether through physical barriers, biochemical defense compounds, or
gene-mediated immune responses—that prevent infection and colonization. This resistance may be
race-specific or more broadly effective, making eggplant an important subject for further molecular
and genetic research.

When compared with previous international studies, our results demonstrate both consistency
and novelty. For example, earlier research from Europe and North America has also confirmed that
higher inoculum concentrations (above 10,000 sporangia/ml) accelerate disease onset and severity in
potato and tomato, supporting the idea of a critical infection threshold [17]. Similarly, studies
conducted in China and Latin America have reported that tomato tends to display symptoms even at
relatively low inoculum levels, which aligns with our findings on its heightened susceptibility [18].
However, the complete resistance of eggplant observed in our experiments contrasts with some
reports indicating partial susceptibility under certain environmental conditions. This discrepancy
highlights possible genotype-specific differences or regional variations in pathogen virulence,
suggesting that further comparative trials across diverse agro-ecological zones are necessary. Such
alignment and differences with foreign studies not only reinforce the robustness of our results but
also expand current knowledge by emphasizing the underexplored role of eggplant as a potential
genetic resource in breeding programs.

These findings have substantial practical implications for both basic and applied plant
pathology. Firstly, they stress the importance of using optimal and standardized inoculum
concentrations when conducting laboratory-based screening protocols such as the detached leaf assay.
Accurate selection of inoculum level—particularly 10,000 sporangia/ml or higher—is essential to
ensure effective differentiation between resistant and susceptible plant genotypes. Secondly, the
results provide useful insights for improving the screening of fungicides, resistance genes, and
agronomic practices aimed at controlling late blight.

In a broader agricultural context, these results support the development of predictive models
and integrated plant protection systems that consider host-pathogen interactions, inoculum pressure,
and crop-specific susceptibility. Furthermore, the resistance observed in eggplant opens up promising
prospects for utilizing its defense traits in breeding programs aimed at enhancing resistance in more
vulnerable crops such as potato and tomato. Such advances would contribute significantly to the long-
term sustainability of Solanaceae cultivation and global food security.
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Conclusion

The results of this study confirm that the concentration of Phytophthora infestans sporangia
play a decisive role in determining both the severity of infection and the extent of leaf colonization
in Solanaceae plants. These observations are in agreement with earlier epidemiological studies
showing that inoculum density strongly influences the onset and intensity of late blight epidemics.
However, while previous reports primarily emphasized field-level dynamics, the present work
provides a detailed quantitative assessment under controlled inoculation conditions, allowing for a
more precise evaluation of host—pathogen interactions. By linking inoculum concentration directly to
disease progression in detached leaf assays, this research contributes new experimental evidence that
strengthens and refines our understanding of dose—response relationships in late blight pathogenesis.

One of the most significant findings is the differential response observed between potato and
tomato. Tomato leaves developed visible disease symptoms even at the lowest inoculum
concentration (2,000 sporangia/ml), whereas potato required higher concentrations to show
comparable levels of infection. This observation not only corroborates prior studies that recognized
tomato as more susceptible to P. infestans than potato, but also advances this knowledge by
quantifying the threshold at which tomato tissues become infected. The fact that microscopic
examination confirmed pathogen presence at such a low concentration underscores tomato’s
heightened vulnerability and points to a need for breeding programs to prioritize durable resistance
mechanisms in this crop. Moreover, the results suggest that predictive models of late blight risk
should incorporate species-specific inoculum thresholds rather than relying on generalized
assumptions across all Solanaceae hosts.

Equally important is the discovery that eggplant (Solanum melongena) exhibited complete
resistance across all experimental treatments. Neither visible symptoms nor microscopic traces of
pathogen colonization were detected, regardless of sporangia density. This finding diverges from
earlier assumptions that P. infestans might infect non-traditional hosts when exposed to very high
inoculum loads. Instead, our results indicate that eggplant possesses robust intrinsic defense
barriers—whether structural, biochemical, or genetic—that prevent the establishment of the
pathogen. From a scientific standpoint, this represents a novel contribution to the field, as it highlights
eggplant as a previously underexplored model for resistance studies. The resistance traits observed
here could serve as a valuable genetic resource, offering new avenues for translational research aimed
at identifying, cloning, and transferring resistance genes into more susceptible crops such as potato
and tomato.

The practical implications of these findings are substantial. First, they underscore the critical
importance of standardizing inoculum concentrations when employing detached leaf assays or other
laboratory-based screening tools. Our results suggest that concentrations of at least 10,000
sporangia/ml are necessary to reliably induce visible symptoms in susceptible genotypes, thereby
reducing the risk of false negatives in resistance evaluation trials. This recommendation refines
existing methodological guidelines and provides a more robust foundation for comparing results
across different laboratories and research programs. Second, the observed differences in host
susceptibility highlight the necessity of tailoring breeding strategies to specific crops. While potato
breeding efforts may focus on quantitative resistance mechanisms effective under moderate inoculum
pressures, tomato breeding will need to incorporate stronger qualitative resistance genes or
pyramiding approaches to ensure protection even under low inoculum exposure.

Beyond controlled laboratory settings, the results carry direct implications for field
management. Incorporating pathogen load thresholds into predictive models of late blight outbreaks
can improve their accuracy, particularly when combined with weather-based forecasting systems. By
accounting for the unique responses of different Solanaceae hosts, such models can support more
informed decision-making in integrated pest management (IPM) systems, helping growers apply
fungicides more strategically, reduce unnecessary chemical inputs, and delay the onset of fungicide
resistance. In addition, the confirmation of eggplant resistance provides a new perspective for
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sustainable agriculture: instead of solely focusing on chemical control, future strategies may
increasingly emphasize host resistance as a cornerstone of late blight management.

Taken together, this study not only validates previous knowledge of inoculum-dependent
infection dynamics but also extends it in several important ways. It introduces new quantitative data
on species-specific susceptibility thresholds, provides novel evidence of complete resistance in
eggplant, and refines methodological standards for inoculation-based screening. The combination of
these contributions represents a meaningful step forward in both fundamental and applied plant
pathology. By integrating these insights into breeding programs, field management systems, and
predictive models, the agricultural community will be better positioned to mitigate the impacts of late
blight and safeguard food security in regions where this pathogen continues to pose a serious and
persistent threat.
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AJIKA TYKBIMJAC OCIMAIKTEPIHAEI'TI PHYTOPHTHORA INFESTANS

TYABIPFAH NTHO®EKIUSICBIHBIH TAPAJIY KAPKBIHABIJIBIFbIH OPTYPJII

CIIOPAHI'U KOHIIEHTPAIIMSICBHIH MMAWJIAJIAHA OTBIPBIII BAFAJIAY

Anoamna

Phytophthora infestans — anka (Solanaceae) TtykpiMaac makpiImapaa Ke3IECeTiH €H
SKOHOMMKAJIBIK MaHBI3Jbl aypyJaapAblH Oipi Oo0ibll TaObIATBIH  (PUTO(PTOPO3 aypybIHBIH
KO3IBIpFBIIIBbL.  JKeke >kamblpakTapibl Oeuinm ajblll 3epTTey oicCi OpTYypili KOpIaraH opra
KarJaiiappl MEH arpOTEXHUKAJIBIK TOCUIAEP/IH aypyablH JlaMy Mpolieci MEH KaylNTUIIriHe Kajai
ocep eTeTiHIH TWIMII Oaramayra MYMKiHAIK Oependi. Anaiga Oyn omicTepai TaOuFH Jkaraaija
MHOEKIUSAHBIH JlaMy €peKILeNIKTepiH JipeK KepceTy VIIIH JKeTUIaipy KaxeT. byn 3eprreyne
KamblpakTapapl — Oesinm  albll  KYKTBIpY  OAIClI  KOJJAHBUIbIN, OacTamkbl  CHOpaHTUi
KOHIIEHTPALUACBIHBIH (PUTOPTOPO3/BbIH JaMy AeHreiine acepi 3eprrenmi. JKpuibbKaiiaa ecipiiren
kb13aHak (Solanum lycopersicum), kapron (Solanum tuberosum) sone 6asuiast (Solanum melongena)
YJTiiepi naiananeliibl. 3epTTey HOTHXKECIHE allKbIH J03aFa TOYeI Il JKayan OailKaybl: >KOFaphl
konnertpanusiap (50 000/mn xone 10 000/mur) aypy OenriiepiHiH KbUIAaM dpi KEH TapaayblHa
ceben Oomabl, a1 TeMeH KoHIeHTpauusaga (2 000/mi) aypy Oenrijepi anci3 O6alKamibll, Oakpliay
yirinepiage aypy OommMansl. JKambIpakTarbsl JaKTapIblH Tapalybl MEH 3aKbIMIAIIFaH ayJdaHHBIH
naitpI3bl 7 KyH iminge Imagel GarnapiaaMachlHbIH KOMETIMEH OaraiaH/Ibl.

Hotmxkenep xanbsipakmneH KYMbIC 1ICTEYAIH OYJI ofICiHIH MATOT€HHIH arpeCCUBTUIITIH CaHIBIK
Typrbia Oaranmayna THIMAI €KEHIH JKOHE OCIMJIK TEeH IaTOreH apachlHIarbl epTe Ke3eHJeri
OPEKETTECTIKTI 3epTTeyre MYMKIH/1K O€pEeTIHIH KOPCETTI.
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2Vuueepcumem Munnecomvl - Kageopa Iamonozuu pacmenuii, Cenm-ITon, Munnecoma,
Coeoennvie [lImamor Amepuxu, aren0058@umn.edu
OLIEHKA CTEINEHHU MOPAKEHMS ITACJTEHOBBIX KYJIbTYP, BBI3BAHHOT'O
PHYTOPHTHORA INFESTANS, I1PU UCITOJIb30BAHUU PA3JIMYHbBIX
KOHIIEHTPAIIM CIIOPAHTUEB

Annomauus

Phytophthora infestans sBnsiercst Bo3Oymutenem ¢urodropo3a u omHuM u3 Hauboiee
SKOHOMHYECKH 3HAUUMbBIX 3a00JICBaHMW TACICHOBBIX KYJIbTYp. AHAJIM3 OT/ACIbHBIX JIUCTHCB
SIBJIICTCS TIOJIC3HBIM WHCTPYMEHTOM JJisi 3(PPEKTUBHOM OICHKU TOTO, KaK Pa3IUYHBIC YCIIOBUS
OKpYIKaroIIen cpelibl 1 MEphl KOHTPOJIS 32 BEICHUEM XO035HCTBA MOT'YT MOBIIUATH HA MHPEKITMOHHBIN
mporiecc ¥ 00UIyro TspKecTh 3a0oneBanmst. OTHAKO STH MPOTOKOJIBI HY)KIAIOTCA B I0paOOTKE, YTOOBI
Ooyiee TOJIHO OTpaKaTh ECTECTBCHHbIC WH(EKIMOHHBIC IPOIECCHl B TIOJEBBIX YCIOBUSX. B
IKCIIEPUMEHTE OBLTH OTOOpPAHBI OTACIBHBIC JMCThS NI U3YYCHUsS YPOBHS 3apaKCHHUS U PA3BHTHUS
¢duTodTOpO3a B 3aBHCHMOCTH OT HAYAIBHOW KOHIEHTPAIIMUA CHOPAHTHEB OBLIM HCIOJIb30BAHbI
BhIpallieHHbIe B Terutuiie ToMaThl (Solanum lycopersicum), kaprodens (Solanum tuberosum) u
oaknaxanbl (Solanum melongena). MccnenoBanue mokasaio 4eTKYHO 0303aBHCHMYIO PEaKIIHIO:
BbIcOKHe KoHIeHTpauuu cropanrues (50 000/mur u 10 000/mir) BbI3BIBaHM OBICTPOE W OOLIMPHOE
oOpa3zoBaHHE IISATEH, B TO BpeMs KakK IpH HU3KOW KoHueHTpanuu (2 000/Mi1) cHMITOMBI ObLIH
CJTa0BIMH, @ KOHTPOJIBHBIC JIUCThSI OCTABAINCh 3J0POBBIMHU. PacmpocTpaHeHWEe TSATEH W IMPOICHT
MOpa)KEHHOM TUIOIA/IA OLIECHUBAIIUCH C TTIOMOIIBIO IporpaMMbl Image] B TeueHue 7 aHEH.

Pesynbratel  moATBepKAAOT  3(PPEKTUBHOCTH  METOJA  OTICIBHBIX  JIUCTBEB  JUIS
KOJIMYECTBEHHOW OIICHKH arpecCMBHOCTH TaTOT€Ha M JAl0T MPEICTAaBICHHE O PaHHUX 3Tamax
B3aMMOJICHCTBUS MKy XO3IUHOM U TTAaTOTCHOM.

Kniouesvie cnosa meton WCIonb30BaHHMs OTAEIbHBIX JHCTheB, Phythophtora infestans,
KapTodelb, TOMAT, CIIOPAHTHUS, HHOKYJISIIHS, KOJTOHU3AIHS

Bkuan aBropoB (B cootBeTcTBHM ¢ TakcoHoMuen CRediT):

Konnenryanuszanus — A.A. Xaman6ekosa, A.A. Capaap, b. Apenn, Ycnanos A.M.

Kypuposanue nanneix — A.A. )Kamanbekona, A.A. Capnap

®opmanbHbIi aHanu3 — A.A. XKamanbekosa, A.A. Capaap

[Ipno6perenue puHaHncupoBanus — YcnaHoB A.M.

PaccnenoBanue (mpoBenenue sxcnepuMeHToB) — A.A. XKaman6ekoBa, A.A. Capaap, b. Apenig

Metononorus — A.A. Capnap, b. Apenn

AJIMPHHCTpHpOBaHUE IPOEKTa — Y crtaHoB A. M.

Pecypcel —YcnanoB A.M.

[IporpammHuoe obecnieuenue — b. ApeHi

Hanzop — b. Apenn, Ycnanos A.M.

[IpoBepka (Banunanus gaHHbIX) — b. ApeHi,

Busyanmmzanus — A.A. XKaman6ekona, A.A. Capnap,

Hanucanue — nepBonavanbsHblif mpoekt — A.A. XKaman6ekoBa

Hanmucanue — 0630p u penaktupoBanue — b. Apent, Ycenanos A.M.

Bce coaBTOpbl O3HAKOMMIIMCH C OKOHYATENIbHOM BepcHell pyKoIWcH, corjacoBaju €€ ¢
penakuueit 1 0100puiIH MyOIHUKALKIO B )KypHAJIe.
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OIIEHKA BOCIIPUMMYMBOCTH HNOITYJISIIAN AYTUHHOI'O KJIEIIA
TETRANYCHUS URTICAE KOCH (ACARI: TETRANYCHIDAE) U3 AIMATUHCKOH
OBJIACTH K UHCEKTULIUIAM

Anunomayus

[Mayrunnbiit ket Tetranychus urticae Koch sieisiercss ogauM U3 Hanbosiee BPEIOHOCHBIX
nonudarHeix BpeAUTENeH, MOpa)XKarolMX IIUPOKHH CHEKTP CeIbCKOXO3IUCTBEHHBIX KYIBTYP.
[ToBbIIeHHast PENpPOAYKTUBHAS aKTHBHOCTH, CIIOCOOHOCTH OBICTPO pa3BUBATh YCTOHYHMBOCTH K
WHCEKTUIIMIAM U aKapuIUuAaM, a TaKKe BBICOKAs IUIACTUYHOCTH B YCIOBHUSAX OKPYKAIOLIEH cpeibl
JICTIAl0T €r0 CEepPbE3HOM Yrpo30W il pPAaCTEHUEBOACTBA. B HaAcTOAILEM HMCCIEIOBAaHUM BIIEPBBIC
OIICHUBAIACh YCTOMYMBOCTH J1AOOPATOPHON ¥ MOJCBOM momyssuid T. urticae us AJIMaTHHCKOM
00JIaCTH K JIBYM IIUPOKO MPHUMEHSEMBIM MECTHIUIAM - a0aMEeKTHHY U JIIMOIa-nuranoTpuny. s
MOATBEPKICHUST BUAOBOM  MPUHAAJCKHOCTH Kjemed Obula MpoBeAeHAa  MOJEKYyJsIpHas
UACHTU(UKAIMS HA OCHOBE aMIUM(UKALUU U CEKBEHHPOBAHUS (pparMeHTa MUTOXOHAPHAIHLHOTO
rea nuroxpomokcuaassl [ (COI). TlonyueHHbIe HYKJICOTHIHBIE MOCIEIOBATEIFHOCTH MOKAa3aIH
BBICOKYIO CTEIEeHb CXO0ACTBa (>99%) ¢ pedepeHCHBIMU IOCICIOBATEIBHOCTAMU 1. Urticae.
TOKCHYHOCTh MECTHUIMIOB OLEHUBAIM METOJOM IMOTPYKEHHUS JTUCTHEB C MOCIEAYIOUIUM MPOOUT-
aHaJM30M JUIsI pacyera JETalIbHBIX KOHIEHTpauui. Pe3ympTaThl mokaszanu, uTo JabopaTopHas
MOMYJISIIKS TPOJIEMOHCTPUPOBAIA BBICOKYIO UYBCTBUTEIBHOCTh K 00OMM Ipemnaparam, TOrJa Kak
MoJieBasi TOIMYJISALUS COXpaHWJIa YYBCTBUTEIBHOCTh K a0aMEKTHHY, HO TPOSBWIIA TPU3HAKU
CHIDKCHUS YYBCTBUTENBHOCTU (HU3KYI0O U YMEPEHHYIO YCTOMYMBOCTBH) K JISIMOJA-IIUTATOTPUHY.
[Tonmy4yeHHbIE MaHHBIE YKa3bIBAIOT Ha HEOOXOAMMOCTH IMPOBEACHHUS PETYISPHOTO MOHHUTOPHHTA
MOMYJISIIIMKM MayTHHHOTO KJIela Ha MpeAMeT YCTOMYMBOCTH K IpernaparaM, OCOOEHHO B YCIOBHSIX
WHTCHCUBHOTO TIPHMEHEHHS] XWMHYECKHUX CPEICTB 3alIUTHl. OTO TO3BOJHT CBOEBPEMEHHO
KOPPEKTUPOBaTh CXEeMbl OOpabOTKM U pa3zpabaTbiBaTh WHTETPUPOBAHHBIE CTpaTeTUU OOPBHOBI,
COYETAIoIINEe XHUMHYECKHEe, OMOJIOrMYecCKHe M arpoTeXHUYECKHEe METOAbl s 3(PPEKTUBHOTO
yIpaBJICHUS BPEIUTENEM U MPEJOTBPAIICHUS JATbHEHUIIIET0 pa3BUTHUS PE3UCTEHTHOCTH.

Knroueswie cnosa: Tetranychus urticae, ycmotiuusocmo k necmuyudam, abamexmun, iamooa-
yueanompun, monumopute pezucmermuocmu, COI

Beeoenue

[Mayrunnsbiit kieny Tetranychus urticae Koch u3BecTeH kak ouH U3 CaMbIX pa3pyLIMTEIbHBIX
nonudarHbix BpeauTeneil B Mupe, nopaxaromuii 6onee 1100 BUAOB pacTeHHi, BKJIIOYas OBOIIIH,
GpPYKTHI, KYKYpYy3y U XJIOINOK, a TaK)K€ pa3jMyHble CEIbCKOXO3SIMCTBEHHBIE CHUCTEMBbI, TAaKUE Kak
cajibl, TeTuIbl 1 oroposl [1,2]. Bo Bcem Mupe Hanbosiee pacipocTpaHEHHBIM METOJI0M OOPBObI €
9TUM BpEIUTENEM SBISIIOTCS akapuuuel [3]. OHAKO €ro KOpOTKUH KU3HEHHBIN LIUKII U BBICOKAS
CKOPOCTbh Pa3MHOKEHHUSI CIIOCOOCTBYIOT Pa3BUTHIO YCTOMYMBOCTH K OOJBIIMHCTBY MPUMEHSIEMbBIX
coeauHeHuil [4-6]. DTOT BUJ CUUTAETCS OAHUM M3 YJICHHUCTOHOTHX, 10 KOTOPOMY 3a(HUKCHPOBAHO
HarOOJIbIIIEe KOJMUYESCTBO CIIy4acB YCTOWYMBOCTH K MHCEKTUIMIAM B mupe [7, 8, 9].

[TockonpKy MCTOPUS M YAaCTOTA MPUMEHEHUS MECTULUAOB PA3JIMYAIOTCS B Pa3HBbIX CTpaHax U
peruoHax, MOHUTOPUHI PE3UCTEHTHOCTH MMEET penlaioliee 3HaueHue s 3(P(HEeKTUBHOTO
ynpapieHus. OfHaKO JMIIb HEMHOTME MCCIIEJOBAHUS OLCHWBAIM YCTOWYMBOCTH MOMysiuil T.
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urticae k mectunuaam B Kasaxcrane. Takum 00pa3oM, IENbI0 AaHHOTO HCCIICIOBaHHS OBLIO
OIpeIeJICHUEe BOCIIPUUMYHMBOCTH MOMyJsiK 1. Urticae, coOpaHHbIX B AJIMaTHHCKOH 00JIacTH, K
a0aMEKTHUHY U JISIMOIa-IIUTaIOTPUHY.

Mamepuanst u memoowvl ucciedo6anuii

JlaboparopHas momynsAlus, HE CONpHUKAcaBLIasCAd C MEeCTULUIAMH, Oblia MpeloCcTaBlieHa
aBTOpaM JaHHOM CTaTbU J1a0OpaTOpueil TIOJIE3HBIX HACEKOMBIX M MacCOBOTO IPOHM3BOJCTBA
ounoarentoB (KasHUMN3uKP). IToneBas monmymsimmst T. urticae Obiia coOpaHa B AJIMATHHCKOM
obmactu Ha KyibType cou Glycine max (L.). Kneme#t comepraii B M30JIMPOBAHHBIX OOKCax Ha
MOJIOJBIX pacTeHusx (aconmu oObikHOBeHHOM Phaseolus vulgaris mpu temmeparype 22 +3 °C,
OTHOCHUTEIILHOU BlIaxkHOCTH Bo3ayxa 60-70 % u cBeToBOM peskume 16/8 1 (cBeT/TeMHOTA).

buoananus3sl TOKCHMYHOCTH abaMeKTMHa U JISAMOJA-IUrajioTpyUHAa MPOBOAMUIINCH  C
MCIOJIb30BAaHUEM METOJa MOTPY)KEHUs JINCThEeB. Bee mporecTupoBaHHbIe AEHCTBYIONINE BEIIECTBA
OBLTM TIPEICTABJICHBI B BHJAEC KOMMEPUYECKUX (GopMyssiui (abaMeKTHH M JIIMOJa-IUTaoTpHH,
100 £ 1,0 mxr/mun). Kaxaprii mectuiiu pa30aBisuid CTEPUIBLHON JUCTUIUTMPOBAHHON BOJIOH 10 CeMU
KOHIEHTpAllMi; B KAUYECTBE KOHTPOJIS MCHOJB30BaIM Boy. CBexkue MUCThs (paconu paszpe3anu Ha
HEeOOJIbIINE TUCKH JTUAMETPOM OKOJO 2 cM. JIMCKHM IMOJHOCTHIO MOTPYKAJIHM B MPHUTOTOBIICHHBIE
pacTBopsl mecTUIA0B Ha 10 cexyH, Mocjie 4Yero MX BBICYIIMBAJIM Ha BO3JyX€ MOJ BBITSXKHBIM
mkapoM. OOpaboTaHHBIE AMCKH pa3Memanyd abdakCHaJbHOH CTOpPOHOW BBepx B damku Iletpum
(nuametpom 3,5 cM; o oxHOMY aucky Ha vamky) ¢ 0,2 % arapa. Ha kaxxaplif 1MCK C TOMOIIBIO
TOHKOM WIJIbI MMOMEINAIN OKOJIO 25 370pOBBIX M aKTHBHBIX caMOK T. urticae. Yamiku HakpbIBaIu
KPBIIIKAMH C BEHTHJIALIMOHHBIMUA OTBEPCTUSIMHU JIJISl IPEIOTBPALECHUS HAKOIUICHUS BOJISIHOTO Tapa.
Kaxnass xoMOMHAIMs KOHIICHTPALWHU TMECTHIMIA W TOMYJSIUH OblIa MPEICTAaBICHA YETHIPHMS
noBTopHOcTAMHU. Yamku [letpu nakyOupoBanu B TeueHue 24 4acoB, MOCJE Yero YUCIO MEPTBBIX U
KUBBIX KIEHICH omnpenessuii ¢ nomonipio OmHOKyisipa (Euromex, EduBlue). Knemu cuwnranuce
MEPTBBIMH, €CITU HE JIBUTAIMCH MIPHU MPUKOCHOBEHUHU MperapoBaabHON Urioi. [lanHbie 6Monpoos
CUMTAIIUCH JOCTOBEPHBIMH, €CIH YPOBEHb CMEPTHOCTH B KOHTPOJBHOH TPYIIIIE COCTABISII MEHEE
20 %.

W3sneuenne renomuoi JIHK B3pociabIx caMoK KJieleil MpoBOIMIIH € UCTIOIh30BAaHUEM Habopa
DNeasy Blood & Tissue Kit (Qiagen) cornacHo HHCTPYKIMH pousBoauTens. s aMmnudukanum
re"a nuroxpomokcuiassl [ (COI) npumensinu ynusepcanbhble npaiimepsl. [II[P-nipoxykTs! ounianu
¢ nomomsio ExoSAP-IT™ (Thermo Fisher Scientific) u cexkBeHupoBaau B 000MX HaIpaBICHUIX
merogom Conrepa ¢ Habopom BigDye™ Terminator v3.1 Ha renermyeckom ananmuzatope ABI
3500xL (Applied Biosystems). KadecTBO mnpouTeHHs HYKJICOTUIHBIX IOCIEIOBATEIbHOCTEH
OLICHHMBAJIM C MOMOIIBIO NporpaMMbl Sequencing Analysis. I[Tonck roMOIOTHYHBIX HYKIEOTHIHBIX
Mocye10BaTelbHOCTEH OCylecTBIsUIN ¢ nmomolnbto nporpamMmbl BLAST (Basic Local Alignment
Search Tool) B wmexaynaponnoit 06a3e nanHbeix Gene Bank HanwmonansHoro mentpa
ouorexnonornueckoit nadopmaru CIIA (http://www.ncbi.nlm.nih.gov).

Jlns aHanu3a AaHHBIX OMOIPOOKI € LENbI0 ONpeAeNeHus cpeaHell netanbHoi 10361 (JIs0) 1
95 % noBepuTeNbHBIX MHTEpBaJIOB Hcnonb3oBaiu Microsoft Excel. [lokazatens pe3ucTeHTHOCTH
(ITP) nyis moneBo# MOMyMSAIMN PAaCCUUTHIBAIM, KaK OTHOIIeHHE 3HaueHus JI/Iso moneBoil monmymnsiuu
K 3HaueHuto J1/Iso 1aboparopHoii momymnsaiuu. Ha ocHoBaHuu nony4deHHbIX 3HadeHu [1P monymnsiiyun
KJaccuuuupoBan cieayomuM obpasom: BocnpuumuuBele (1 < [P < 3), ¢ HU3KUM ypoBHEM
ycroituuBoctu (3 < TIP < 10), ¢ ymepennoit ycroitunBocteio (10 < I[P < 100), ¢ BbICOKOIA
ycroitunBocThio (100 < ITP < 1000) u ¢ upe3BbIuaiiHO BbicOKo# ycroiunBocThio (ITP > 1000) [10].

Pe3ynomamul u 06cyrcoenusn

B xozme mpoBeneHHOro HUccienoBaHMs ObUla OIEHEHAa BOCHPUUMYMBOCTH JIAOOPAaTOPHON U
nojieBoit monynsiuii Tetranychus urticae Koch, cobpannbsix Ha moceBax cou (Glycine max) B
AnMaTHHCKON 007aCTH, K JBYM IIMPOKO MPUMEHSEMBbIM HHCEKTHIIMIAM — a0aMeKTUHY U JsIMO/1a-
[IUTAJIOTPUHY, pa3peI€HHBIM K HCITOJIb30BaHMIO Ha TeppuTopun Pecnyonmkn Kazaxcras.

[Tepen mpoBeneHrneM OMOaHANKM30B BUAOBAS MPUHAIEKHOCTH Kilellel Obuia MOATBEp)KIeHA C
WCTIOJIh30BAHUEM MOJICKYJISIPHO-TEHETUYECKOTO METO/a - aMIUIM(UKAUUd W CEKBEHHPOBAHMUS
MHUTOXOH/IpHabHOrOo reHa uuToxpoMmokcuaassl [ (COI). IlomydeHHble moOcCIe10BaTEIbHOCTH
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MOKAa3aJIH BBICOKYIO CTEIICHb CX0ACTBa (>99%) ¢ pedepeHCHBIMU MOCIe0BaTeIbHOCTAME T. Urticae,
MpeJCTaBICHHBIME B 0a3e naHHbIX GenBank, 4To mOATBEpANIIO KOPPEKTHOCTH OIPEIEIICHUS BHUIA
HCCIIeTyeMbIX 0cOo0eH.

JIs  ONEHKM TOKCUYHOCTH TIPUMEHSUICS. METOJ TOTPY)KECHHUS JHCTheB (PHCYHOK 1),
MO3BOJUBIIMK ompenenuTsh JeraibHble 10361 (JI[so m JI[es) m paccumraTh moOKazaTenu
pesuctenTHoctd (I1P) Ha ocHOBE MpoOUT-aHaIM3a.

0,05 mxr/™x

0,075 Mmrr/>ax

0,1 Mxr/va

0.2 Mrr/ma

OUurajJjoTpruHa MCTOAOM IIOIPYKCHUA JIUCTHECB

[Tonmy4yenHble TaHHBIE TIOKA3aJM, YTO JIabopaTropHasi Monyisius 1. urticae mposiBIsieT Ooee
BBICOKYIO UYBCTBUTEJIBHOCTD K a0aMEKTHHY IO CPaBHEHUIO € MoJIeBOM momyssuei (tadbnuua 1). pu
koHueHtparuu 0,0125 mMkr/min cmepTHOCTh naboparopHoit momyssinuu coctasmia 20 % (mpoour
4,16), yBennuuBasich 10 84 % npu 0,3 Mxr/mi. JleranpHble 103bl Ui J1AOOPAaTOPHOM MOMYISLIUN
coctaBuiu: JIJIso - 0,11 mxr/mi, JIMDos - 1,34 MKr/mi1. DTH 3HaYEHHS MCIIOIb30BAIUCh KaK 3TaJIOHHBIC
(ITP = 1). B noneBoii nomynsiuuu, coOpanHoN U3 AJIMaTHHCKON 00acTH, IPU TeX K€ KOHLEHTPAIHIX
HaOmomanace Oonee Hu3kas cMmepTHOCTh: 14 % mpu 0,0125 mxr/min u 72 % npu 0,3 MKr/mo.
CootBercTBeHHO, paccuntanubie 3HaueHUs J1/{s0 1 JIlos cocTaBumm 0,16 Mxr/min u 4,4 MKr/mi1, 4To
MIPEBBIIIANIO TTOKa3aTeau JaboparopHoi nomyssinuu. [lokazarenu pe3ucteHTHOCTH cocTaBuiun: [1Pso
- 1,45 n I1Pos - 3,28. DT 3Hau€HUs CBUAECTEIBCTBYIOT O TOM, 4TO IojieBas nomymsauus 1. urticae
ocTaéTcsi BOCIPUUMYNBON K abaMeKTHHY, TOCKoIbKY 1P Haxomutes B penenax ot 1 1o 3, a [1Pss He
IIPEBBILIAET TOPOT HU3KOM YCTOMUUBOCTH.
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Ta6auuna 1 - [Tokazarenu ycToOMUNBOCTH caMOK MayTUHHOTO Kiema (Zetranychus urticae Koch)
nabopaTopHOi W TOJEBOM MOmynsuuid u3 AJIMaTMHCKOM 00MacTh K JEeHCTBYIOLIEMY BEIECTBY
abaMeKTHH

Konuenrpanus % cMepTHOCTH [Ipobur JI 50, JIdos, IToka3zarenb pe3UCTEHTHOCTU
MKI/MJI MKI/MII MKT/MJI T1Pso 11Pgs
JlabopaTopHasi MOMyJIALHs
0,0125 20 4,16 0,11 1,34 1 1
0,025 20 4,16
0,05 24 4,29
0,075 40 4,75
0,1 56 5,15
0,2 68 5,47
0,3 84 5,99
[ToneBas momyssiust
0,0125 14 4,12 0,16 4.4 1,45 3,28
0,025 18 4,23
0,05 23 4,33
0,075 30 4,82
0,1 37 5,2
0,2 52 5,44
0,3 72 5,92

[Ipu TecTUpOBaHUU UYYBCTBUTEIBHOCTH K JISAMOJa-IUTajOTPUHY JabopaTropHas OIS
MoKasajia ypoBeHb cMepTHOCTH oT 36 % 1o 91 % B auanazone koHueHTpanuii ot 0,0125 mxr/mi 1o
0,3 MKr/mi1. PaccuntanHible 3HaYCHUS JETAIBHBIX 103 cocTaBuiIn: JIIso - 0,025 mxr/mn u JIJos - 0,54
MKT/MII (Tabmuia 2).

[ToneBbie K€U OKa3aIlCh MEHEE UYBCTBUTEIbHBIMU K JAHHOMY HHCEKTHIHY. CMEPTHOCTD
npu koHueHTparuu 0,0125 Mxr/mia coctaBuia umb 8 %, a npu 0,3 Mxr/mi - 53 %. 3nadenus JIdso
u JIlos mst moneBoi momymsiuuu coctaBunu 0,21 mxr/mu u 6,61 MKI/MJI COOTBETCTBEHHO, YTO
3HAYMTEIHLHO BHINIC, YeM Yy jaboparopHoi momyisiiuu. [lokazarenn pe3ucTEHTHOCTH COCTaBHIIM:
IMPso - 8,4 u IIPss - 12,2. Dro yka3piBaer Ha Hanmuuue HU3Koil (I1Pso) u ymepennoit (ITPos)
YCTOMYMBOCTH TOJIEBOM MONYSIUU 1. urticae K IaMOaa-IIUTaIOTPUHY.

Tab6amuuna 2 - [Tokazarenu ycTOMUMBOCTU CaMOK MayTUHHOTO Kiema (Zetranychus urticae Koch)
nabopaTopHO W TMOJEBOM momynsuui u3 AJIMAaTUHCKOM 00JacTh K JEeMCTBYIOLIEMY BEIIECTBY
nMO1a-1IUTraJI0TPUH

KonnenTtpanmst % cMepTHOCTH [Ipobut JI 50, JI s, Ilokazarens
MKI/MJT MKT/MJT MKT/MJI PE3UCTEHTHOCTH
I1Pso | I1Pos
JlabopaTopHas momyJIsiius
0,0125 36 4,64 0,025 0,54 1 1
0,025 52 5,05
0,05 64 5,36
0,075 68 5,47
0,1 80 5,84
0,2 87 6,13
0,3 91 6,34
[oneBast momysus
0,0125 8 3,59 0,21 6,61 8,4 12,2
0,025 21 4,16
0,05 21 4,16
0,075 38 4,69
0,1 46 4,9
0,2 48 4,95
0,3 53 5,08
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CpaBHUTENBHBIN aHAJIN3 JaHHBIX MO JABYM MHCEKTHIIMaM IOKa3al, 4TO I10JIEBAs MOIMYIISILUS
T. urticae mposBISET pa3IUYHYIO CTENECHb YCTOMYMBOCTH B 3aBHCUMOCTH OT JACHCTBYIOIIETO
BemiecTBa. B To BpeMsi Kak K abaMeKTHHY MOMyJsinus octanach BocrnpuuMumBoi (I1Pse <3), k
IAMOJa-IUTaJIOTPUHY yxKe HaOro1anack HU3Kasl, a 1o nokasateito JI/los - yMepeHHas yCTOHYMBOCTb
(ITPos > 10).

OTU pe3ynbTaThl MOJYEPKUBAIOT Ba)XXKHOCTb PETYJSIPHOTO MOHMTOPUHIA PE3UCTEHTHOCTH
MOJIEBBIX TOMYJISAIMHA Bpeautenel. [lomydennbpie naHHBIE YKa3bIBAIOT HA TO, YTO a0aMEKTUH MOXKET
OBITh 3 PEKTHBHO HCIIOJIL30BAH B PAMKaX CTPATErHH XUMUYECKOT0 KOHTPOJIS T. Urticae B ycioBHsx
AnMaTUHCKOW 005acTH, TOrAa Kak B CIy4ae NPUMEHEHHUs JIMOJa-IUrajJoTpuHa HEO0OXOoauMa
OCTOPOXKHOCTb, YYMTBIBAas INPU3HAKU CHMKEHHMsI UYyBCTBUTENBHOCTU. lcmonb3oBaHue poTanuu
WHCEKTHLIUJIOB C PAa3IMYHBIMH MEXaHM3MaMH JEHCTBUSA, a TaKKe WHTErpauus OHOJIOrMYECKHX
METOZ0B KOHTPOJIs,, MOKET CIIOCOOCTBOBATh CAEPKUBAHUIO PA3BUTHUS PE3UCTEHTHOCTH.

3aknwuenue

[IpoBeneHHOE MHccleOBaHWE IO3BOJIMJIO BIEPBbIE OLEHUTh CTENEHb YCTOHYMBOCTU
71a00opaTOPHOH | MMOJIEBOM MOMYJIANKK nayTHHHOTO Kitema Tetranychus urticae Koch, coopanHbix B
AnMaTuHCKOH 007aCTH, K JBYM IIMPOKO NMPUMEHSEMBIM HHCEKTHIIMIAM — a0aMeKTUHY U JsIMOa-
uuranotpuny. [lomydyeHHble JaHHbIE TIOKa3alM, YTO T[OJEBas MOMYJALMS  COXpPaHSET
BocnpuuMuuBOCcTh K abamektuny ([1Pso = 1,45; I1Pss = 3,28), 4TO CBUIETENBCTBYET O
NOTEHIUATBHOM 3()()EKTHBHOCTH TAaHHOTO MHCEKTUIMIA B 60pbOe ¢ T. urticae B yclioBHsSX TaHHOTO
peruoHa. B To ke BpeMs BBIABICHHbIC NPU3HAKU CHIKEHHMsSI YYBCTBUTEIBHOCTH K JsIMOza-
uuranotpuny (I1Pso = 8,4; [1Pos = 12,2) yka3pIBatoT Ha HaJIMYKE HU3KOM U yMEPEHHON YCTOMYMBOCTH,
COOTBETCTBEHHO.

Pe3synbTaThl noguepkuBaroT HEOOXOAUMOCTh OCTOSIHHOIO MOHUTOPHHIA 4YBCTBUTEIBHOCTH
NOJIEBBIX MOMYNALMN Kielma K MeCcTUIMIaM, OCOOEHHO B pPETHOHAX C HMHTEHCUBHBIM
CEeNTbCKOXO035IICTBEHHBIM TPOU3BOJCTBOM. [loiydueHHBIE NaHHBIE MOTYT OBITH HMCIIOJIB30BAHBI IPH
pa3pabOTKe MHTEIPUPOBAHHBIX CTpaTerdil 3alUThl pAcTEHUll, BKIIOYAIOIUX POTALUIO
JEHCTBYIOIMX BEUIECTB U NPUMEHEHUE OHOJOTMYECKHMX METOJOB, C LEIbI0 MPEAYNpeKICHUSI
JabHEHIIero pa3BUTHsI PE3UCTEHTHOCTH y BPEeIUTEIs.

Baaronapuocts. VccnenoBanus npoBeeHbl B paMKaxX HaAyYHO-TEXHUYECKOW MPOrpaMMBbl 110
porpaMMHO-1LieleBoMy (prHaHCHpoBaHuUio Ha 2024-2026 rr. (MHUHUCTEPCTBO CENBCKOT0 X035 CTBa
PecniyOnuku Kazaxcran) BR 22885887 «YcoBepiieHCTBOBaHNE U BHEAPEHUE CUCTEMBI YIIPABJICHUS
BPEHBIMU OpPraHU3MaMm».
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Anoamna

Tetranychus urticae Koch epmexkini keHeci aybutiapyaribiibK JaKbUTIAPBIHBIH KE€H CIIEKTPiHE
ocep eTeTiH €H 3HuAHAbl Monudartel 3UsSHKecTepHiH Oipi OGonbim TaObutagbl. OHBIH KOFApHI
PENPOAYKTUBTIK OEJICEHINIr, NHCEKTULUATEP MEH aKapUuUUATepre TO3IMAUIIKTI Te3 JambiTa aly
KaOineri, COHAali-aKk KOpIIaFraH oOpTa JKarjaiiapelHa JKOFaphl OEHIMIUTIrT OHBI  ©CIMIIK
IapyanIbUIbIFGl YIIIH alTapiblKTail Kayinke aiHamabipaabl. Ockl 3epTTeyae AJIMaThl OOJIBICBIHAH
QIBIHFAH JATAJBIK TOMYJISAIHUsIIApPIbIH a0aMEKTHH J>KOHE JISIMOIa-IUTajloTPUH TECTULUITEPIHE
TO3IMIUTIK AeHredi Oaramannpl. KeHenepaiH TYpJIiK COMKECTITiH pacTay YIIIH MUTOXOHAPHUSIIBIK
uroxpoM okcugasa I (COI) reniniy pparMeHTiH aMIDTHpUKALUIAY KOHE CEKBEHHUPIICY HET131HIe
MOJIEKYJIIBIK HMICHTU(GHUKALINSA SKYPri3iuimi. AJNbIHFaH HYKJICOTHATIK Ti30ekrep T. urticae-ain
pedepeHcTik Ti30ekTepiMeH >99% neHreiinae orapbl YKcacThIK KepcerTi. [lectunuarepain
YBITTBUIBIFBI JKABIPAKThl OaTBIPY, COMAH KeWiH MPOOUTTIK Taujgay apKbUIbl OaranaHibl. 3epTTey
HOTHOKeNepl OoMbIHINA JayajiblK MONyJasius abaMeKTHHre ce3iMTan OoJiFaHbIMEH, JsIMOja-
[UTAIOTPUHTE KAaTHICTHl TOMEHHEH OpTallia JeHrenre Neiin To3IMALTIKTIH Oenrijaepin kepceTTi. byn
aepektep T. Urticae momynsUUsUIapBIHBIH —PE3UCTEHTTUNH TYpakThl OakKbUIAYAbIH JKOHE
MECTUIUATEPre TO3IMIUTIKTIH JaMYbIH IIEKTeY MaKcaThIHAA KEHIeH]I 3USHKeCTepre Kapchl Kypec
CTpaTerusulapblH €HI13Y/1H ©3€KTUIIrH KepceTeal.

Kinm ce30ep: Tetranychus urticae, nectunmarepre Te3IMAUTIK, abaMeKTHH, JsIMO/a-
LUTAJIOTPUH, PE3UCTEHTTLUIIK MOHUTOpUHT1, COI

A.K. Tursunova, Sh.M. Turbekova, U.A. Abylayeva, L.B. Zhumabai, A.M. Uspanov
LLP «Kazakh Research Institute of Plant Protection and Quarantine named after Zh.,
Zhiembayev», Almaty, Kazakhstan, alnura_89.12.12@mail.ru”, shyrynka_turbekova@mail.ru,
ablay.ula@mail.ru, jumabail8.02.1998@gmail.com u_alibek@mail.ru

Abstract

The two-spotted spider mite, Tetranychus urticae Koch, is one of the most damaging
polyphagous pests, affecting a wide range of agricultural crops. Its high reproductive potential, rapid
development of resistance to insecticides and acaricides, and environmental adaptability make it a
serious threat to crop production. In the present study, for the first time, the resistance of both
laboratory and field populations of T. urticae from the Almaty region was evaluated against two
widely used pesticides — abamectin and lambda-cyhalothrin. To confirm species identity, molecular
identification was performed based on the amplification and sequencing of a fragment of the
mitochondrial cytochrome oxidase subunit | (COI) gene. The obtained nucleotide sequences showed
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a high degree of similarity (>99%) with reference T. urticae sequences. Pesticide toxicity was
assessed using the leaf-dip method, followed by probit analysis to determine lethal concentrations.
The results indicated that the laboratory population was highly susceptible to both pesticides, whereas
the field population remained sensitive to abamectin but showed signs of reduced sensitivity (low to
moderate resistance) to lambda-cyhalothrin. These findings highlight the need for regular monitoring
of T. urticae populations for resistance, especially under conditions of intensive pesticide use. Timely
adjustments in treatment protocols and the development of integrated pest management strategies —
combining chemical, biological, and agronomic approaches — are essential for effective pest control
and for mitigating further resistance development.

Keywords: Tetranychus urticae, pesticide resistance, abamectin, lambda-cyhalothrin,
resistance monitoring, COI
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JKABBIK AJIAH KAFJANBIHIA KASIP JAKBIJIBIHA 3USTH KEJITIPETIH
BITEJIEP KELIEHIMEH KYPECY JKOJIJIAPBI

Axoamna
bys 3eprreyzie KbUIbDKaAM JkaFdaibiHIA ecipijieTiH Kusp nakbuibiHa (Cucumis sativus L.)
alfTapibIKTal 3UsH KENTIPETIH KOHE €H KeH TapajfaH KayinTi gurodartap sy 0ipi — 6akina 6iTecine
(Aphis gossypii Glover) kapchl OHMONOTHSJIBIK OMICTEpPre HEri3/eNreH OIpIKTIpIIreH Kopray
KYHUECIHIH THIMAUIIT KaH-KaKThl 3epTTEII.
JKyMbIc GapbIChIH/Ia COPFBILI 3USHKECTEPIH TYP KYPaMbIH HAKThIIAY XKOHE OJIAPJIbIH CAaH/IbIK
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KOPCETKIIMTEPIHIH JTUHAMHUKACHIH OaKbUlay MakKcaThIHAA amnTa CalbIH JKyHem (UTOCAaHUTAPJIBIK
MOHHUTOPHUHT XYPTi3Uii. 3USHKECTEPAIH THIFbI3ABIFbIH aHBIKTAY VIIIH JKbUIBDKAH 1IIiHJE apHaWbI
MOJICJIB/II OCIMIIKTEP KOJAAHBUIBIN, 9pOip HYCKaaa OiTeep 1iH CaH MOJIIIEep] €CeNKe albIH/IbI.

3usSHKECTEep/IiH JKanmail KeOeIoiHIH allplH ally YIIiH ojlapFa Kapchl THIMII SHTOMOdar —
Aphidius colemani mapasutouabl okiOepimmi. buoareHTTi ymr MopTe KOJIAHY HOTHKECIHIE
Oitenepnin caHbl 69,3%-Fa AeiliH TeMmeHnemi. Anaiifa, MayChlM aibIHBIH COHBIHA Kapail aya-
palbIHBIH KOJIAHChI3 JKaFJaiiapblHa OaMJIaHBICTHI MMAPA3UTOUTHIH OCJICEHAUTIT KYPT TOMEHIEI.
Ocpl Ke3eHIe KOChIMINIA KOpFay Iapackl peTiHae OMoIorusibIK Herizaeri Akrapo¢ut 1,8 npenapats
(1,0 5/ra) KONIaHBLIBII, OHBIH THIMAUTITT 84,2%-Fa KEeTTI.

3epTTey HOTIDKENEpl KepceTKeHAeW, SHToModartap MeH OuompenapaTTapabl KemeH.i
KOJIZIaHy ©CIMJIIKTEP/I1 3USTHKECTEPACH KOPFayAbIH SKOJIOTHSUIIBIK TYPFBIJIAH KayiNci3, OUMOIOTHSIIBIK
KaFpIHAH THIMJI 9pi 3aMaHayH Tociiai OoibIn TaObuUIaabl. AJBIHFAH FRUIBIMHU JACPEKTEP KbUIbDKAN
[IapyalIbUIBIKTAPBIHA 3USHKECTEPTe KapChl )KaHa OMOJIOTUSUIIBIK 9/IICTEPl €HT13yre HeTi3 KajlaiIbl.
ConbIMeH Kartap, OIpIKTIpUITeH KOpFay KYHECIH >KETUIAIpy aybul MIapyamlbUIbIFBIHAA TYPaKTHI
OHIMJIUTIKTI KAMTaMachl3 €TyTre KOHE SKOJIOTHUSIIBIK TYPAKTBUIBIKTHI apTTHIPYFa BIKITAT €TEIi.

Kinm ce3oep. Oaxwa Oimeci, xusap, ocovlivlocail, Oipikmipineen Kopaay, Ouonpenapam,
sHmMomopazsmap, OUOIOUATLIK MUIMOLTIK.

Kipicne

Emimi3 e xaiapIKThI )KbUT OH €Ki aii 0OMBI )KaHa opi camalibl KOKOHIC OHIMICPIMEH KaMTaMachl3
€Ty KaXeTTuIirine OailIaHbICThI Ka0bIK alaH/a, IFHU KbUIbDKAH JKaF1allbIH/1a KOKOHIC JaKbUIIapbIH
ecipy KeJieMi KbUIIaH-KbIIFa apThI Keneai. JKpUIbhKai miapyambuIbIKTaphl — dcipece ipi Kamanap
MEH METranoJMCcTep MaHbIHAA OPHAJNACKAaH arpOOHEPKICINTIK KEeIIeHep — KEePruliKTi OHIM OHAIpY
MEH MMITOPTKA TOYESJIUTIKTI a3alTyIbIH MaHBI3IbI KYpalibiHa aifHabm oTeIp [1]. Anaiina, Oy cana
KApKbIHABI J1aMbIFaH CalbIH, OHBI CYHEMENIEHTIH (PUTOCAHUTAPIBIK Mocenenep e ©3eKTi Ooia
Tycyze.

Kasipri Tanma >xpulbDKall >KarmaidblHIA OCIPIIETIH KETEKIl MaKbULIAPABIH Oipi — KUSp
(Cucumis sativus L.). bys gakpuiabIH ©HIMIUTITT MEH camnackiHa KONTereH (akropiap ocep ereli,
ONapIbIH 1MIHJAET1 €H eJeyJici — 3USHKECTep, 9CIpece COPFBIII TEKTEC MKXOHMIKTEPIiH Tapalybl.
Conapapi iminge Aphididae TykeiMaaceina xaraTbid 0akina oiteci (Aphis gossypii Glover) epexiire
Kayin TeHaipeni. by 3usiHKec >KOFapbl ©CIMTaJABIFBIMEH, KbIIIaM KOOCIOIMEH KoHE BeTeTaIUsIIbIK
Ke3eH/ie OipHele yprak 6epyre KaduterTimiriMen epekiieneneni. ConbIMeH Karap, oi 50-71eH actam
BUPYCTHIK aypyJiapJblH TachbIMalJaylIbIChl OOJBIN TaObUIabl, Oy ©3 Ke3eriHIe OCIMAIKTEP.IiH
JKaJbl QUTOCAaHUTAPIIBIK KYHiHE Kepl acep ereni [2, 3].

birenep ecimikke eki OaFbITTa 3UsSH KeJNTipei: OIpiHIIiAeH, 6CIMJIIK COJIiH COPBII, OCIMIIKTIH
KaJbl (PU3NOJIOTUSIIBIK JKaFlalbIH dJcipeTe/l, POTOCUHTE3 MPOLECIH TeXeial, an eKIHIIIeH —
BUPYCTap/ibl TapaTy apKbUIbl )kaHaMa 3aajl KenTipedi. by xaraainap >KplibbkaiJaFbl ©HIMIUTIKTIH
TOMEHJIeylHEe, SKOHOMMKAJIBIK ULIBIFBIHIAPFa, TINTI KeWJle TyTac ©HIM MapTHUICBIHBIH >KapaMchbl3
OonysiHa ceben O6onaasl. MyHaail KypAemi kafFaaiiapaa 3ussHKeCTEpMEH THIMJII Kypecy YIIIiH TeK
XUMUSIIBIK 9/1ICTEP/Il KOJIaHy KETKUTIKCI3 KoHe KayiIci3 eMec.

JlocTypai MHCEKTMLMATEPAl KUl 9pl TYPaKThl KOJJAaHY HOTHXKECIHIE 3HUSHKECTepPIlH
npenapartapra Oeiimenyi, SFHH pe3ucTeHTTulri apraael. CoHbIMEH KaTap, OyJ mpemnaparTap
TOTBIPAKTHI, CY/BI JKOHE ayaHBI JacTall, dKOKYHere »oHe aJaMIapiAblH JeHCAyJbIFbIHA J1a Kayill
tenipeni. COHIOBIKTaH OCIMIIK KOpFay cajachlHAa 3aMaHayd, SKOJIOTHSUIBIK Tasa, THIMAL opi
Kayirnci3 6aiamanapra cypaHbIiC KYpT ocTi [4].

byrinri Tanga eciMIIKTepAl 3USHKECTEPICH KOPFAayAbIH €H YMIT KYTTIpETiH TOCUIAepiHiH Oipi
— OMOJIOTUSUTBIK 9/IICTEP/Il KAMTUTBIH OIpIKTIPUIreH Kopray *kKyieci. byn xyiie sHTOMOdAarrap MexH
akapodartapsl (KbIPTKBIII KOHJIKTEp MEH KeHellep) NaijianaHy apKbUIbl jKY3€re achIpbLIajbl.
Aphidius colemani cuskThl Mapa3uTTIK >kaprakkaHatTeuiap MeH Amblyseius swirskii cexinmi
KBIPTKBII KEHeNep — Tikenel Oakia OiTeciH koroa THiMII Kypan 6ona anaapl. COHBIMEH KaTap,
TYpJl Ouomnpenaparrap MeH >KeIiMAl Ty3aKTap, MOHHUTOPHHT 9JIICTEPIMEH KELIeH/1 KOJJaHbUIFaH
Kargaiia 3USHKECTepiH CaHbIH OakbulayFa MYMKIHIIK Oepeni. XUMHUATBIK MpenaparTap
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KOJIIaHBUTFaH OaKIeH CallbICThIPFaH/1a, OMOIOTHSIIBIK 9JICTIEH OaCKapBUIFaH KbUIblKAMIAP1a HAKTHI
3USTHKECTEp caHbl a3 OO0JIIbL, all OHIM KeJieMi MEH callachl YKcac Hemece >korapbl 6011b1. COHbIMEH
Oipre onapbIH ©HIMi 3USHCHI3 O0JIIBI )KOHE OHAIPIC MIBIFBIHAAPHI TOMEHAC] [5].

Ocpl 3epTTey KYMBICBIHBIH HEri3rl MaKcaThl — KbUIbDKAH KarJaiiblHIa KU AaKbUIbIHA 3USH
KenTipeTiH Oakma OiTeciHe Kapchl OMOJOTHSUIBIK HETi3/eri OIpiKTipiIreH Kopray >KyHeciHiH
THIMJIUTITIH Oaraliay )KoHE HAaKThI MPAKTHKAJIBIK YCHIHBIMIAP 931pJIey.

3epmmey mamepuanoapvl meH a0icmepi

JKbutbpkai KarqaiblHIa COPFBINI 3USHKECTEPAIH TapallyblH epTe KE3CHJIE aHBIKTAy >KOHE
ONlapJIbIH CaHBIH Oakpllay MakKcaTblHAA capbl TYCTI JKelIIM Ty3aKTapbl OpHaThULABL. by omic
3USTHKECTEePiH OeJCeHIUTIriH O0aKpliay MEH KoOCl IMHAMHKACHIH KaJaralnayJIblH THIMII KypaJibl
petinae Oenrim. XXeUTbDKal 1MIiHAE 3USHKECTEP/IIH TapaJyblH €PTE aHBIKTAYy YIIIH TYpJi OMIKTIKTE
TYPJIi TYCT1 XKeNiMAl TYTKBIITap OPHATIACTHIPBUIBIIL, alTa CaiibIH TEKCEPL/Il KOHE OJIap/IbIH JTacTaHy
NeHreiine Kapail >KaHapThUIBII OTBIPABL. TYTKBIIIKA TYCKEH 3USIHKECTEp CaHbl TIPKENIM, OJap/IbIH
TYP KYpaMbl aHBIKTaJbI [6].

KabbIk anaH »argaibiHIa KUSP MEH KbI3aHAK CHSKTHI KOKOHIC TaKbUIIAPbIHAA 3USTHKECTEPIIH
Tapaixy aiMarbl MEH YKOHJIKTEP/iH THIFbI3BIFBIH aHBIKTAY YIIIH PErpEeCCHSIIBIK TaJAAy SJICi XKoHE
SHTOMOJIOTHSIIa KEHIHEH KOJIJAHBLIATBIH JOCTYPIIL ecentey oaicTepi maigananbuiisl [7]. CaHabIK
€CeTKe aTy KbUTbDKANIBIH MEPUMETPI MCH TUaroHa i OOMBIHINA TaHAAJIFaH MOACIBII OCIMIIKTePIl
Kapay apKbLIbl )KY3€Tre achIPbULIbL. Op 7 KYH CallblH MOJIEIb/I1 ©CIMIIKTEPAIH KamblpaKTapbl MYKUST
3epTTelti, OiTenep MeH 0acKa J1a COPFBINI 3USTHKECTEPIiH CaHbl €CeITEII.

3eprreynep 2024 xbutbl AnMatel 00nbIchl, EHOekITiKa3aK ayganbiHaa opHanackaH KaByHoB
HIK «J/I>xaHTop» *KbUIbDKAHN IapyalbUIbIFbIHAA KYPTi3inal. KeuibbkalapiH xKanmsl aygansl 300 m?
Kypajibl. 3epTTereH KblIbbKali1a ecipiierin Herisri qakeut — kusgp (Cucumis sativus L.). XKeuibokaii
imriHaeri pUTOCAaHUTAPIBIK JKaFAalIbl TYPaKThl OaKplIay MakKcaThIHIA 3USHKECTEPIiH TapalyblHa
KATBICTBI JICPEKTEP aIlTa CaiblH )KaHAPTHUIBIIT OTHIPIBI.

3usiHKECTep CaHBIHBIH KO0e01 aHbIKTaJIFaH KarJaiia, sFHU Oakplaay HIETIHEH acKaH KesJe,
OHMOJIOTHSUTBIK KYpecC Iapaapbl KOJIFa ajablHIbl. bakia 6iTeciHe Kapchl OMOJIOTHUSIIBIK KYPEC JKYPrizy
makcatbiaaa Aphidius colemani mapasuti 1 mapak/m? MemiepiHae yin Ke3eHAe eHrizimmi. by
MapasuTTIK dHTOMO(Ar 3USHKECTEPAlH NOMYJSLMICHIH TaOUFU KOJIMEH LIEKTeyre OarbITTaJFaH.
CoHbIMEH KaTap, aya pailbIHBIH KYPT e3repyi jxoHe Onodakroprapasiy ocepi Aphidius colemani
OeNCeHAUIINH TeXereH >Karjnaiga, KochiMila Imapa peTiHae Axrapo¢uT 1,8 OHOIOTHSUIBIK
npenapaTsl (IbIFRIH Momnmiepi — 1,0 1n/ra) KonnaueUiasl. by kemeH i Tocis 3ussHKeCTepAiH CaHbIH
OakpuIaya YTHIMIBI HOTHOKENEp Oepi.

Konnanpiiran OWONOTUANBIK KOpPFay KypalJapbIHBIH OWONOTUSUIBIK THIMALUTIIT AOGGOT 2
(dhopmynacel apKbLIbI €CETITEN/I:

_A-b

3 x100

MYHJaFbl: D — OMOJIOTHSUIBIK THIMAUTIK; A — OMOJIOTHSUIBIK Kypasaap/sl MaiadaHFanra JASHiHT1
3USTHKECTEPiH caHbl; B — OMONOTHSIIBIK Kypanapabl naigananFaHHaH KeHiHT1 cay 3UsSHKeCTEepAiH
caHsI [7].

Conrbl KbUIIAphl OipKaTap MIETETAIK 3epTTeyNep KbUIbDKAN jKaFmalbIHIa KUSp JaKbUIbIHA
3USIH KEITIPETIH HET13T COPFBILI 3UsTHKECTepre Kapchl OMOJIOTUSIIBIK OaKblUIay oiCTEPIHIH KOFaphl
TUIMALTITIH KepcerTi. Meicanbl, Aphis gossypii, Bemisia tabaci »xone Thrips tabaci cexinni
3USHKECTEP/IiH MOMYJISIHUICHIH TaAOUFH jKayIapAblH KoMeriMeH — COHBIH itminae Aphidius colemani,
Encarsia formosa xone Amblyseius swirskii — texey apkpiibl 80%-Fa JieiiiH TOMEHIeTyre O0IaThIHBI
aHBIKTaJIFaH. byt of1ic ocipece )KbUTbDKAM 1TTHE 63/1ITTHEeH KoOekin, OeiMIenTeH YJHTOMO(arTap sl
KOJI/IaHy apKbUIBI KY3€Te€ aChIPBUIBI, SKOJIOTHSUIIBIK XKOHE SKOHOMHUKAIBIK TYPFBIIAH THIMII HOTHKE
Oepreni auThuIa kI [8].

Haomuoicenep men mankoinay
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3epTTeyaiH Heri3ri MakcaThl — JKaObIK ajlaH >KardalbIHIa OcCipUIeTIH KHSIp JaKbUIbIH
3aKBIMJIAWTBIH COPFBILI 3USHKECTEPre Kapchl OMOJOTHSUIBIK 9ICTepre Heri3ienreH OipiKTipiireH
KOpFay KYHeciH KaJbIITacThIpy OOJIbl. AJJBIMEH, KbUIBDKAH KaFIaiibIHIa KUAP JaKbUIBIHA 3HSH
KEJTIPETIH 3USHKECTEP/iH TYp Kypambl aHBIKTANIbL. JKbUIbDKAl IMIapyalblUIbIFBIHAA 3USHKECTEpPre
Kapchl anTa cailblH MOHUTOPUHT JKYPTi31JIill, OJIap IbIH CaH MOJIIIEepi TYPAKThl TYPAE €CEIKE aIbIHBII
oteipabl. Ecenrtey HoTmkenepi OOMbIHIIA KUSP OCIPUIETIH >KbUIBDKAiIa TIPKEIreH COPFBIMI
3USHKECTEP/IH TYP KypaMbl 1-CypeTTe KepceTiireH.
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Trialeurodes Thrips tabaci Aphis gossypii Tetranychus urticae
vaporariorum

Cyper 1 — Kusip nakbiHa 3UsiH KENTIPETIH COPFBIII 3USHKECTEPAIH TYP KypaMbl, ATMaThI
o0meickl, EnOekmrikazak aymanbl, Kopynos K «/lxxanTop»

l-cyperTeH Kepinm OThIpFaHIAPBIHBI3AN, KBUIBDKAW JKaFJalbIHAAa KUSAp OCIMJAITIHE 3USH
KEJTIPETIH COPFBINI 3USHKECTEP/iH apachiHAa Oakmia OiTeNepiHiH CaH MeJmepi Kem Ooibl, caH
Meutiepi 6owbiHIIa 42%-ab1 KypaJbl, all KbUIbDKAN aK KaHATTHUIAPBI MEH KOAIMI1 ©pMEKII KEHEHIH
Tapainy Menmepi coiikecinme 23-26% mamaceiHaa 0ozl JKbUIbDKall  apyalbUTbIFBIHAA
aHBIKTAJIFAaH COPFBILI 3USTHKECTEPre Kapchl KOpFayAblH OIpiKTIpUIreH sKyHeciH jkacay/ia €H alabIMeH
OMOJIOTHSITBIK areHTTepre KoHin oeninmi. bakmia Gitenepine kapest Aphidius colemani napaswuri anta
cailblH Jk10epulinn OThIpAbl. DHTOMOGArrapabl KojjaHy Oakiia OITeCiHIH CaHbIH aWTapiibIKTaill
TOMEHJIETyre MYMKIHIIK Oepai. 3epTrey KYpPri3UIr€H >KbUIbl MayChiM ailblHAAa KHUAP JAKbLIbI
ecipiIeTiH KbUTbDKaiaa Oakia OITeciHiH JKammaid Tapaiaybl Oalkamabl, ojapra Kapcel Aphidius
colemani mapasutin 3 per kiOepydiH OHONOTHSIIBIK THIMAUTIIT Oakpulay HYCKAChIMEH
caspicThIpranga 69,3% 6omnnpl (kecte 1).

Kecre 1 — Oakma Oitenepine kKapcbl Aphidius colemani mapasuTiH maiganaHyabH
OuoIorusUIIBIK THIMALTIT], AtMaTsl 00bIck], EHOekmmika3ak aynanbl, Kopynos K «/lxxantop»
Enrizy xyHi Enrizy 3usHKeCTepAiH OpTala CaHbl buonorusinelx | BaEA g5
MeJTepi, eHrizyre Jehin SHTI3Y/ICH KeHiH THIMALTK, %
Japak/m?
Adunnyc
11.06. 2 9,6 2,8 70,8 0,21
18.06. 2 13,5 4,2 68,9 0,28
25.06. 3 22,3 7,1 68,2 0,49
Oprama 69,3

Keumxkail sxarmaiibIHAa KUSp JAKbUIBIHA 3USH KEeNTIpeTiH Oakiia OiTelepiHiH CaHbIH MIEKTeY
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MakcatbiHaa 3 per xkioepinren Aphidius colemani mapasuTiHiH OMOJIOTUSUIIBIK THIMIUTITT OaFaaaHIbl.
OHTOMO(AarTel anTa caiiblH 2—3 mapak/m> MeJjmiepiHae Xkioepinai. DHToModarTel KOJIIaHYIBIH
THIMLTITT MOZIETIB/II ©CIMIKTEpIeri OaKia OiTenepiHig MyMusuIaHybIMeH Oarananel. HoTmkecinae
aduIMyc Tapa3uTiH €HTI3y ajJIBbIHIAFbl JKOHE CHTI3Y/ACH KEWIHT1 3USHKECTEp CaHbl apachIHJIAFbI
alKbIH aiibIpMaIIbUIBIKTap Tipkenai. bakira 6itenepine kapcol apuanyc OMOAreHTIH maiaaaanyablH
OMONOTHSIIBIK THIMIUTIM opTaia ecermner 69,3% 6ommel, 6ys1 Aphidius colemani suToModarbHbIH
KOFaphl THUIMAUITIH JIonenneiai. Ajaiija MaychlM aWbIHBIH COHFBI OHKYHIITIHIE aya-pailbIHbIH
anTamn BICTBIKKA Tam OoJyblHa OaiJIaHBICTBI, JKbUIBDKAH >KarjaibiHIa aduaumyc OWoareHTIHIH
JaMyblHA MYMKIHAIK OonMabl, coi ceOemnTi, KUsIp JaKbUIbIH 0akma OiTeciH Kopray mapaiapbiH
YUBIMIACTBIPYIa  ©3TepTYyJep CHTI3IIK, SFHU OSHTOMOQArThlH OpHbIHA Akrtapoput 1,8
OuonpenapaTbIMEH OHJICY KYMBICTAPBIH KYPTi3IiK.

Kusip makpuibiHa 3UsiH KeNTipeTiH 0akia oitenepine Kapchl Aktapodut 1,8 (IIbIFpIH MeIIepi
1,0 51/ra) GMONOTHSIIBIK MPEeTapaThIHBIH OMOIOTUSIIBIK THIMJILIITI 2 KeCTe/Ie KOPCETIITEeH.

Kecre 2 — bakma 6itenepine kapcel Akrapodut 1,8 (mubrbH Memepi 1,0 11/ra) OnoIorHsuIIbIK
MpenapaThlHbIH OHONOTUSUIBIK THIMALIIr, AnMaTel oOnbickl, EHOekmrikazak ayaanbl, KaByHOB
«dxantop» K, 2024 x.

3usiHKEC TYpi [b1FeIH 3usHKECTEep/iH OpTalla CaHbl Buonorusisix EaEA 0,05
MeJIIepi, o o THIMAUTK, %
eHzIeyTe JeHiH OHJICY/ICH KeHiH
n/ra
Bakma GiTeci
(Aphis gossypii) 1,0 25,3 4 84,2 2,3

Kusip nakpuibiaa 3usiH kenripetin Aphis gossypii TapanyblH HIEKTey MaKCaThIH/1a OUOIOTUSITBIK
Herizgeri Axkrapodur 1,8 mpenapater (mbFbiH Memmepi - 1,0 1/ra) KoumaHbUAbl. BHOTOTHSITBIK
mpemapaTThl KOJIJJaHFaHFa JIeWIHr1 JKOHE TaiianaHFaHHaH KeWiHri Oakbulay OapbIChIHIIA
KBUTBDKANIaFbl 3USHKECTEP/IiH CaH MOJIIIepl TOMEHACTeH IITT aHbIKTanabl. bakma GiTenepinin caH
MeJIIepl IpenapaTThl NaijananFanra JediH opTama ecenrneH 25,3 napakTbl Kypaca, eHIEYAEH
Keiinri 14 xyHri ecenreyinep OoWbIHINA, onapiablH caH memmepi 4,0 mapakka AeiiH TeMEHJETI,
OHMOJIOTHSUIIBIK TIPETapaTThly OWONOTUANBIK TUIMALTITT 84,2% Oonael. JXeimbbKkail sxarmaibIHIa
CODFBINI  3USHKECTEpre Kapchl KypecTe mnaipananpuiran Axrtapodur 1,8  OMOIOTHUSIIBIK
MpenapaThlHbIH THIMJILIIT JKOFapbl OOJABI JKOHE OJ1 ©CIMAIKKE (PUTOTOKCUKAIBIK ocep ETHEHTIH,
SKOJIOTMSUIBIK TYPFBI@H Kayinci3 Kypan Oonbin  TaObiiaabl. OcklFaH  OalylaHbICTBI, Oyl
OuonpenapaTThl KbUIbDKAHN *KaFAalbIH/1a KEHIHEH KOJIJaHy 6CIMIIKTep/ll 3UsTHKECTEpIeH KOpFay/IbIH
3aMaHayy JKOHE THUIM/II OMOJIOTHSUIIBIK TOCUTAEPIHIH O1pi peTiH/e KapacThIpyFa 00Jaibl.

Tankvinay

3eprrey nHotmkenaepi Aphidius colemani mapasuTiH KOAJaHYIBIH KbUIBDKAH SKaraaibIHIa
Oakira OiTeCiHIH MOMYSLHUACHIH MIEKTeY 1€ KOFapbl THIM/II eKeHiH KepceTTi (69,3%). byn nepekrep
mieTeNIik 3eprreynepmen (Asgari et al., 2024; Adly et al., 2024) coiikec keneni, ouga Aphidius
colemani tuimainiri 65-80% nenreiiinge GosraHbl KepceTinreH. bi3miH jkarmaiiaa mapasuTTepIiH
OMOJOTHSUIBIK  TUIMJIUIIN MaychIM ailbIHBIH COHBIHA Kapall TeMeHJeyl aya palbIHbIH
KOJIaHCBI3/IBIFBIMEH OaiiTaHbICThI 001161, OYJT Mapa3UTTIK SHTOMOdArTapAbIH OeJICeHALTITHE TiKenen
ocep eTTi.

CoHbIMEH KaTap, KOChIMIIA IIapa peTiHJe KojjaaHbUraH AxTtapodur 1,8 OHOIOTHsIBIK
npenapaThlHblH  TUIMAUINT  84,2% kypanel. byn  kepcerkiml OuompenaparThlH — OKbUIbDKal
KaFIalbIH/Ia SKOJIOTUSIIBIK TYPFBIIaH Kayilci3 api (PUTOTOKCHKAIIBIK 9Cepi KOK THIM/II Kypall eKeHIH
nonennenai. Onemaik 3eprreynepae Ae (Chandler et al., 2011; Abou Jawdah et al., 2024)
OuonpenapaTTapabIH OipIKTIpUIreH KOpFay >KyHeciH/e )KoFapbl HOTHXKeNIep OepeTiHi alThIa bl

Kopvimuinowt

Ocpunaiimia, sHTOMOdArTap MeH Ouonpenaparrap/ibl OipiKTipin KOJJaHATBIH KEIIEH/l TACT —
OCIMIIKTEpAl KOpPFayaIblH OIpIKTIpUIreH XKyheci aschlHaa — XKaObIK ajaH >KarJaibIHAa KHp
JAKbUTBIHA 3USH KENTIPETiH OaKIina O6iTeCiHiH CaHbIH THUIMII OaKblUiayFa MyMKIHJIK Oepeni. 3epTrey
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OapbIChbIH/IA aJbIHFAH HOTHIKENEP KbUIbDKAM MapyallbUIbIKTAPhIHIA KUAP JAKbUIBIH 3USTHKECTEPICH
KOpFayAblH OMOJOTHSUIBIK TOCUIAEPIH >KoHE OIpIKTIpUITreH >KyiHeciH THIMII YHIECTIpyIiH MYMKIH
exeHiH pnonmenzeini. CoHbIMEH Karap, Oy naepekTep OosamiakTa 3USHKECTEpPre Kapchl Kypec
mapanapAsl  YThIMIBI TaijanaHy VIIiH O KbUIbDKAH IapyamlbUIBIFBIH aBTOMATTAHIBIPY JKOHE
arpOKJIMMATTBIK €PEKIICITIKTEP I €CKePETiH aJanTUBTI MOJEIbIEP 931pJiey YIIiH FEUIBIMU HET13 001a
ayajpl.

Aarpic  Oiamipy. byn wMakama Kazakcran PecmyOmmkackl  Aybul  IIapyaribLIbIFBI
muHHCTpIiriHiH 2024-2026 >xpuigapra apHaidfaH <«3USHIBI OpraHu3Mmiaepai Oackapy XyieciH
KETUIIPY KOHE SHAIPY» aTThl OaFaapiaMaiblK-MaKCcaTThl KapKbUTaHabIpy xko0ackl (BR 22885887)
asiChIH/IAa JaWbIHJANABI. 3epTTey JKYMBICTAphl arajraH >xo0a meHOepiHae >Xy3ere achIpbUIbIIM,
MakKayiajia KeJNTIPUITeH HOTHXKENIep OChl JKOOAHBIH FHUIBIMU-TOKIPHOEIIK >KYMBICTAphl HETI31HIC
QJIBIH/IBL.

3eprTey OapbIChIHIA OJICTEMENIK KOMEK KOPCETKEHI >KOHE >KbUIbDKAW >KarIalbIHAaFbl
TOXIpHOEINiK KyMbIcTapra Konaay Ounnipreni yurin XK. )Kuembaes areinnarsl Kazak eciMik Kopray
JKOHE KapaHTUH FBUIBIMH-3E€PTTCY MHCTUTYTBIHBIH OCIMIIKTEp/I OMOJOTHUSIIBIK KOpFay OesiMiHiH
Kb13MeTKepiepine sxoHe Kadynos 1K «/[>kanTopy KbpUIbDKal MIapyanIbUIbIFBIHBIH Y'KbIMBIHA [ITBIH
YKYPEKTECH aJIFbICBIMBI3/IBI OLTIIpeMi3.
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Annomauusn

B nanHOM WHcCcnenoBaHMM BCECTOPOHHE paccMOTpeHa 3(P(GEKTUBHOCTh HWHTETPUPOBAHHON
CHCTEMBI 3allIUThI, OCHOBAHHOH Ha OMOJIOTUYECKUX METO/aX, IIPOTUB OJTHOTO M3 HAHOOJIee OMACHBIX
U [IMPOKO pacmpocTpaHEéHHBbIX Bpeauteneir orypua (Cucumis sativus L.), BbeipamiBaeMoro B
YCIAOBHSAX TEIUTUIBI, — OaxdeBoit Tiu (Aphis gossypii Glover). B xome paboThI ¢ LENbIO0 YTOYHEHHUS
BUJIOBOTO COCTaBa COCYIIMX BPEIUTEICH U KOHTPOJIS UX YUCICHHOCTH MPOBOAMICS €KCHEICIbHBIN
MOHUTOPHUHT. [lJIs OILIEHKM TIJIOTHOCTH BpEAUTENICH B TEIUIUIC HCIOIBb30BAIMCh MOJICIbHBIC
pacTeHusi, Ha OCHOBE KOTOPBIX HM3Yy4ajoOCh BO3JCHUCTBHE pa3IMYHBIX OMOJIOIMYECKHX areHToB. B
pe3yabTaTe yCTAHOBJIEHO, YTO TPEXKpaTHOEe ImpuMeHeHue mapasuta Aphidius colemani mossommiio
CHU3UTh YHUCJICHHOCTh OaxueBoil Tmm 10 69,3%. OmHako K KOHIy HWIOHS, B CBSI3H C
HeOJIaronpUsATHBIME TIOTOIHBIME YCJIOBUSMH, aKTUBHOCTh Iapa3urTa 3HAYMTEIbHO CHU3MIAach. Ha
3TOM 3Tane Oblja MPUMEHEHa JIOTIOJIHUTENbHAs Mepa — Ouonorudeckuii npenapar Akrapogput 1,8
(1,0 n/ra), a>pdexTuBHOCTH KOTOpOro coctaBuia 84,2%. [lo uroram mccienoBaHusi AOKa3aHo, YTO
KOMIUIEKCHOE ~ HWCIOJIb30BaHUE SHTOMOGAroB M OHONpenapaToB SBISETCA HKOJOTHYECKU
0e30macHbIM, OHOJIOTUYECKH Y(PQPEKTUBHBIM H COBPEMEHHBIM METOJOM 3alllUThl PACTCHUH OT
Bpenuteneil. [lonmydeHHbie pe3ynbTaTsl MOTYT CIIy’)KUTh Ba)KHOM HAYYHOM OCHOBOM ISl BHEAPEHUS
HOBBIX OMOJIOTMYECKMX METOJO0B OOpBOBI C BPEIUTEISIMU B TEIUIMUHBIX X03siicTBaXx. Kpome Toro,
JAHHOE MCCIIEIOBAaHUE CIIOCOOCTBYET COBEPIICHCTBOBAHUIO WHTETPUPOBAHHOW CHCTEMBI 3aIIUTHI U
00eCIeYeHNI0 CTaOMIIBHOM MPOAYKTUBHOCTH B CEIIBCKOM XO3SHCTBE.

Knrwoueswvie cnoea: 6axueBas Tis, OTypell, TEIUTUIA, MHTETPUPOBAaHHAs 3aIInTa, OMOIIpenapar,
sHTOMOdaru, ouosorudeckas 3pHEKTUBHOCTh

Kasymov A.Y" Alpysbayeva K.?
!Kazakh National Agrarian Research University, Almaty, Kazakhstan,
aslan.kasymov.02@mail.ru

2«Kazakh Research Institute of Plant Protection and Quarantine named after Zh. Zhiembaev»

LLP
INTEGRATED PEST MANAGEMENT STRATEGIES AGAINST APHIDS DAMAGING
CUCUMBER CROPS UNDER GREENHOUSE CONDITIONS

Abstract.

This study comprehensively examined the effectiveness of an integrated pest management
system based on biological methods against one of the most dangerous and widespread pests of
cucumber (Cucumis sativus L.) grown under greenhouse conditions — the melon aphid (Aphis gossypii
Glover). Weekly monitoring was conducted to clarify the species composition of sucking pests and
to control their population dynamics. To assess pest density, model plants were used in the
greenhouse, on which the impact of various biological agents was experimentally tested. The results
showed that three releases of the parasitoid Aphidius colemani reduced the melon aphid population
by up to 69.3%. However, by the end of June, due to unfavorable weather conditions, the parasitoid’s
activity decreased significantly. At this stage, an additional measure was applied — the biological
product Aktarofit 1.8 (1.0 I/ha), which demonstrated an effectiveness of 84.2%. The findings
confirmed that the combined use of entomophages and biological products is an environmentally safe,
biologically effective, and modern method of crop protection against pests. The obtained results
provide an important scientific basis for introducing new biological control methods in greenhouse
farming. Furthermore, this research contributes to the improvement of integrated pest management
systems and ensures stable productivity in agriculture.

Keywords: Aphis gossypii, cucumber, greenhouse, integrated pest management, biological
insecticide, entomophages, biological effectiveness.
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KA3AKCTAHHBIH OHTYCTII'T MEH OHTY CTIK-IIBIFbICBIHIAT BI 2)KACBLI
KEJEKTEPAIH OPMAHITATOJOI'UAJIBIK KAFIAUDBI /KOHE NHBA3UAJBIK
SUAHKECTEPAIH TAPAJIYBI

Anoamna

JKacwt sxeneKTepIiH KOJIOTHSIIBIK )KOHE ICTETUKAIIBIK MaHBI3BI 30p. AJTaii/ia 3UsTH/IbI aF3aiap
KaChUT KEIEKTePAIH JKaIMbl KarlaibiHa Kepl ocepiH Turizeni. Onap aramrap MeH OyTanapiabl
QJIcipeTin, KypayblHa OKenei. 3WsHIbI ar3ajlapMeH Kypecy KeOiHece TYpIK KypaMbl MEH >KaHa
TIPIIUTIK €Ty JKaFJalIapbIHIaFbl OMOJIOTHUACHIHBIH JKETKITIKCI3 3epTTeNnyiHe OalIaHbICThl Kypeni
Oomapl.

Makanana Anmarsl, llIeiMkenT, Tapas sxoHe KpI3butopa KajnanapbIHbIH JKaChUT KEJICKTEPiHIH
OpMaH TaTOJIOTUSJIBIK JKaFJaiibl CHITATTAJBII, 3USHKECTEP/IIH MHBA3HSJIBIK JKOHE OachiM TypJepi,
OJIapIbIH KOHBICTAHYbI MEH 3USHJIBLIBIFBI TYPAJIbl IEPEKTEP KENTIpijreH.

ATtanraH afiMakTapra MOHHUTOPHHT XYPTri3y OapbIChIHIA Kajajgap MEH OpMaH aliKarTapblHa
aitiTapribikraii 3usH kentipeTin 30-1aH actam Typiepi aHbIKTanabl. ConmapAbIH ilTiHAeT OYPhIH COHIBI
OoJMaraH MHBA3UBTI 3MSIHKECTEP: OXPUJI HEMece TalIIbiH arambiHbH ereymi (Cameraria ohridella
Deschka et Dimic.), kaparaiutsiH 3ur3ar sacar ereyimri (Aproceros leucopoda Takeuchi), emennig
yHri ereyinn (Profenusa pygmaea), kousip Mopmap kaumanacekl (Halyomorpha Halys Stél) sxone
Kapaarari skanbipakkerimi (Xanthogaleruca luteola) kesmecti. CoHbIMeH Katap, ®achl )KelIeKTep/Ie
xanpipakkerimrrep (Chrysomelidae), sxkansipakkemiprimrep (Tortricidae), myp (Geometridae) sxone
KYIChI3 kibek kebemektepi (Bombyx), skymassmraner (Acantholyda posticalis Mats) sxome
KbI3BLIOACTHI JKYJIBI3IIANBI TOKBIFRIII ereyimmrep (Acantholyda erythrocephala Linneus) taObiisi.

Kinm ce30ep: sicacoln sncenek, 3usHkec, aypy, 3Hmomodae, uHeasus, OUOIOSUIBIK npenapam,
gepomon, buoazenm.

Kipicne

Kazakcran Ilpesunenti Kackim-)Komapt ToKaeBTHIH TamnchlpMachiHA COMKEC, aijarbl Oec
KBIIIa pecnyOnrKaza opMaHaapra 2 MIpHA. acTaM aFall >KOHe el MekeHaepAe 15 MiH. arain
OTBIPFBIZY Kocmapianyaa. EnaiH opMaHIbl ankanTapbl SKOJOTHSIIBIK TEMe-TeHIIKTI cakTayaa
memrymii pen atkapansl. lllenelTreHy jkoHe >KepAiH JeTrpajalusichl eleyili SKOHOMHUKAIBIK KOHE
QJIEYMETTIK KUBIHJBIKTAP TYFBI3aJIbl, aJl OpPMaH 3USHKECTEPl MEH aypysapbl OpMaH pecypcTapbiHa
aiiTapipikTaii 3usiH Kentipeai. CoHAbIKTaH, OpMaHAapbl CaKTay KOHE KOPFay MaHBI3 bl )KOHE ©3€KT1
MiHAEeT O0JIbIN TaObLTAEL.

Kazipri yakpITTa aHTPOTOTEH/IIK SPEKETTIH HOTHXKECI KyH CallblH OHJIaFaH MBIH JKaHyapiap
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(CKOHIIKTEP) MEH OeCIMIIK ar3ayiapbiHa ocep eteai. COHbIMEH KaTap, OJap/IblH KOMIIUIIrT 6Te aybIp
IKOJIOTHSIIBIK, QJIEYMETTIK JKOHE SKOHOMUKAIBIK cannapra okeneni [ 1].

MocerneH, coHFbI KbUiaapel KazakcTaHnarbl OpMaH[Ibl XoHE KaJaJIbIK >KachlUl JKeJeKTep.e
3USTHKEC-OyHAKACHETUIePIH WHBA3HSUIBIK TYPJCPIHIH TapalybIHBIH OpIIyl OaillKaiaasl, OJapablH
OMOJIOTHSUTBIK-OKOJIOTUSIIBIK ~ €PEKIIETIKTepl JKeTKUTIKTI 3epTTenMereH. byn KyObuibic Tayap
allHAJIBIMBIHBIH, agamMaapAblH, JKYKTEPAIH JKOHE IIeKapaJaH OTeTiH KONIKTepIiH KeOeroiHe
OaiinanpicThl. VHBa3HSUIBIK TYpJEpIiH HETi3T1 €HYy >KOJIJapbl 3USHKECTEePAiH >KHHATY OIIarblHA
alfHaJIaThIH KaJIAHBIH 1pi KOJIiK TopanTapbl apKbLIbl ©TEII.

WNuBasusmap — Oy OypeiH OonmaraH alMakTapra Oerje TYpJep/iH, COHBIH IHIIHJIE
3UAHKECTepiH Oachin Kipyli — jxkahaHIbplK ayKeIMAarel Mocene Oombin Talbuamer [2,3.4].
MemiekeTTep apacblHAArbl IIeKapaiapJblH AallbIKTBIFbl, OCIMAIK ©HIMIEpI MEH OTBIPFbI3Y
MaTEepHAIBIHBIH HMMIIOPTHl MEH O3KCIOPTHIHBIH ©Cyl — (UTOTPO(MTHI KOHIIKTEPIiH Ke3IeHCOK
TachIMaJlaHybl KeOiHece OChl JKOJIMEH >Ky3ere acajbl — KONTereH TypJep YIIiH reorpadusibik
KeJeprijiep/IiH >KOMbUTybIHA XKaFaan sxacaiiasl [5,6,7].

ApealblH KeHEUTII )KaTKaH 3UsTHKECTep MHBA3UsIaHFaH 3USTHKEC peTiHe KaOblUIIaHa/bl, al 3
OTaHBIH/A OJIap YUPEHIIIKTI, POHABIK TYpiiep OobIn caHamaasl [8].

Kemerrep MeH TYKbIMIApIbIH KOTIIUIIr MIETEIIEH dKeIiHe i, OyJI peTTe 2JICi3 3aHHAMAJIBIK
0a3a MEeH JKETKITIKCI3 OKIMIIUIIK »ayarnKepHIliK OChl MPOLECTi THIMII OakpUlayFa MYMKiHIIK
oepmeiini. lllerenaik >koHE OTAHMABIK KOIICTTEP MEH TYKbIMIAP MIHACTTI (UTOCAHUTAPUSIIBIK
OakpUTayaH eTHelIi HeMece (opManbIbl TYpAe FaHa eTelni, Oy pecryOnukana OypelH OonMaraH
WHBA3UBTI JKOHE KapaHTUHIIK 3HUSHKECTepIiH TapailybiHa ceben Oomamel. Hormxkecinme
3USAHKECTEePiH K600l MEH KaChlI )KEJICKTePAiH aypyIapbIHbIH STHUPUTOTHACKH Oalikanaasl. OChIFan
OaiiTaHBICTHI KaTalap IaFbl dKachLl )KeJIEKTepre 3UsiH KeATIPeTiH HHBA3UBTI aF3alapra KapChl FEUIBIMU
HETI3/IeIreH KOPFaHbIC MIapallapbIH 93ipJiey MaKcaThIHAa OYJ1 MOCENIEHI Kbl CAlbIH 3ePTTEI OTHIPY
Kaxer [9].

Kazakcranaarsl OpMaH MapyambUTbIFBIHBIH IaMybIHA TEK aHTPONOTEHIIK (akTopiap (epTrep,
3aHCHI3 arall Kecy jKoHe T.0.) FaHa eMec, COHbIMEH KaTap TaOWFu >Karnaiiap/blH e3repyine ceber
0onaThiH (pakTOpIap MBICAIBI, aypyiap SMU(GHUTOTHI HeMece OpMaH MAaCCHUBTEPIH TOJIBIKTAH
Jierpajialysara yiblpaTta ajJaTblH KayilTi )KoHE KapaHTUH/I OpMaH 3USTHKECTEP1 OlIaKTapbIHBIH Maiiia
0011ybl MEH kammnail keOeiitol keaepri kentipeai. OcblFan opail OpMaHIATOJOTUSIBIK MOHUTOPUHT
OolibIHINIA 3epTTeysep KYpPridy MEH OpMaH[bl 3USHKECTEpPAEH KOpFay IIapalapblHbIH >KOFapbl
FBUIBIMU-O/IICTEMENIK JEHIeIe OpPbIHAATYBI 6T€ MaHbI3/1bl 00JIbIN TabbLIaAb! [10].

dodicmep men mamepuanoap

3USHABl OpraHU3MACPAIH TYPJIK KYpaMblH 3€pTT€Y OpMaH 3USHKECTEepl MEH aypyJapblH
OakpuIay oficTepine coiikec xyprizinai [11].

Kekrempe 3usHKecTep/IiH KbICTANTBIH K€3€HIEPIHIH CaHbIH aHbIKTAy YILIIH TombIpakTa 1 X 1 M
Hemece 0,5 x 0,5 M HIYHKbIpIap TEpEeHAIr! JEepPHICUIASP/iH KAaHIIAIBIKTBl TEPEH OpHaJaCKaHbIHA
OaitmanpicThl (10-Han 30 cMm-re Aeitin) Ka3bpUibid, 1 M?-Te ecerTei.

3usHKeCTep/Ii KUHAY Ke3iHae Toxk aiiMareiHaa S0x50 cM aFami JiHiHEe THIFBI3 OpHAACKaH YITi
ajry, TOpMeH I1ady, 3KCraycTep/i Hai/lanaHblll KOJIMEH XHHAy KOHE (epOMOH TY3aKTapblH 11y
CBIH/BI JKaJIbl KaOBUIIAHFAH OJICTEp KOJJAHBUIABI. TaObUIFaH 3USHKECTEPHIH KYybIPIIAKTApPHI,
JiepHoclIAepl 3epTXaHaja apHaiibl Topiapra (CalloK) OpHAJACTHIPBUIBIN, opi Kapaill OakbLiayra
QITBIH/TBL.

Aypynap JAMHaMHKachl BETeTalMsIIBIK Ke3eH OOibl MapIIpyTTBIK TEKcepyjiep MEH
CTAallMOHAPIIBIK OaKpUIAayJiap apKbUIBI TYPAaKTHI €CEMKe ally jKoHe OakplIay KYPri3y »KOJIBIMEH
Tapalybl MEH JJaMy JI9pexKeci xKallbl KaObUITaHFaH 9IiICTEMENEepPre COlKec eCenKe aabIH/IbI.

Ecenke anmy anmanabel nuaronans 6oibraIIa op 10 KyH caiibiH xypri3uimi, op6ip 10 aykreae 10
arariTaH TeKCepuIIi.

AypynapIplH TapalyblH aHBIKTAYy HAKTHI ecelke aJIbIHFaH ocimaikTep imingeri aypyra
ATIBIKKAH 6CiMAIKTepAiH MalbI3ABIK YyJieci apKbUTBI XKYPTi3i1i )KoHe KeJeci hopMyia OoMbIHIIA
ecenTeni:
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P nx100

MYHJa:

P — aypyzasix Tapanysl, %;
N — ecenke aJIbIHFaH aypy OCIMIIKTEp CaHbl;
N — skaJIpl ecenke ajJbIHFaH OCIMIIIKTEp CaHBI.
AypyIblH 1aMy Aopekeci Keneci mKasa OOHbIHIIa OaFalaHIbl:
0 0aJ1 — 3aKbIMIAHY JKOK;
1 6an1 — sxanbipak OeTiHiH (KanbIpakThiH, eciMaikTiH) 10%-Fa aeiiin 3aKbIMIaHYHI;
2 6aaa — 11-25% sxambipak OeTiHiH 3aKkbIMAaHybl; 3 0amia — 26-50% xanbipak OeTiHIH
3aKbIMJIAHYHI;
4 6aau — 50%-1aH sKoFapbl KanbIpak OCTIHIH 3aKbIMIaHYHI.

Homuboicenep sncone mankwiiay

KazakcTaHHBIH OHTYCTITI MEH OHTYCTIK-IIBIFBICHIHIAFBI )KACHUT KOP JKbII CAlibIH KOIIeIep MEH
OynbBapaap/sl, casOaKTap MEH KEKEMEHIIIK ayMaKTap/Ibl )KaHa aFalll TypiepiMeH KOPKEHTIN Kenel.
Anaiina, Kenmmiunk Oine OepMEHTIH XKaWT — OCBI 9CEM OTBIPFBI3Yy MaTephaapbiMeH Oipre Oy
aFalITap.IblH 3USHIBI OPraHU3MIEPI JIe KEIiIl )KaTalbl.

ATtanraH aliMaKTapJbIH KachUT JKEJIEKTEPIHE MOHHUTOPUHT XKYprizy OapbeichiHga 30-Fa *KYbIK
3USTHKECTEP MEH aypyTKO3IBIPFBIIITAP aHBIKTaNAbl. CoNnapblH iiHaeri OYpblH COHABI OoIMaraH
WHBA3MBTI 3USTHKECTEP: OXPUJI HEMECE TAJIIIBIH aFalbIHbIH ereyir (Anmatsl, [LsiMkenT, Tapas xone
Kobi3butopna), kKaparamiTelH 3ur3ar sxacam ereyimn (Anmartel, [lIsiMkent, >KamObin xoHe
Ke13pmopsa), emenHiH YHri ereyimi (Aamatel, Tapa3), KOHbIp MopMop KaHaaidackl (AJIMaTHI K. XKOHE
ATMaThl 00JIBICHI) JKOHE Kapaaran skanbipakkerini (Anmarsl, [lIsimkenT, Tapa3 xone Kpi3blnopa)
ke3zaecri (kecte 1).

Kecte 1 — OHTYCTIK XoHE OHTYCTIK-IIBIFBIC KazakcTaHmarbl KachbUl JKEIEKTEPIIiH HETI3Ti
3USIHKECTEPI MEH aypy KO3bIPFBIIITAPHI

Typ >koHE OHBIH KYHEIIK KIKTeyi Kanamapnarsr xoHe 00JIbICTa Ke3AeCyi KHUIITIT1
AnMartsl | IIIpIMKEHT | Ke13p11opaa | Tapas
KpUIKaHXKabIPaKThl 3USTHKECTEP
JKaprakkanarteuiap otpsasl (Hymenoptera) ++ - - -

OpMeKkIii ereyimrep HeMece TOKbIMAIIIBI ereyilTep
tykeivaacer (Pamphiliidae)
Kynaesmrans: TokpiMansl ereyim (Acantholyda posticalis M.)

Karrsikanarteutap otpszsl (Coleoptera) + + + +
bistymceikrap TykeiMaacsr (Curculionidae)
YkeH Kaparaii KaObIK xerimi (Tomicus piniperda)

Karreikanarteutap orpsist (Coleoptera) ++ +++ ++ ++
3ep KoHBI3 TYKbIMIAck! (Buprestidae)
Kemmnipkocax tycri 3ep koHb13 (Lamprodila festiva (L.)

XKapTreunait kKaTTeiKaHaTTHUIAp OTPsiasl (Hemiptera)
Ceimbip TykbiMaace! (Pseudococcidae HEYMONS, 1903) ++ +++ +++ +++
AxyHTak ceiMbIpbl (Pseudococcidae)

H(aHpraKTLI SUSHKECTCP

XKaprakkaHarTeuiap otpsasl (Hymenoptera)

Harp13 ereyimep TykpiMaacsl (Tenthredinidae) +++ - - ++
Emennin yHri ereyiwi (Profenusa pygmaea klug)
XKaprakkanartsuiap otpsasl (Hymenoptera) + + - -

Harp13 ereyimrep tyksimaacs (Tenthredinidae)
KaiteianbiH yHri ereyimi (Scolioneura betuleti Kl.)

XKaprakkanarteuiap otpsasl (Hymenoptera) ++ ++ + ++
Harb13 ereyimrep tykpiMaace (Tenthredinidae)
Kapaaramrtely 3ursar skacan ereyimi (Aproceros leucopoda
(Takeuchi, 1939)

JKaprakkanarteuiap otpsasl (Hymenoptera)
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Harp13 ereyimrep TykpiMaacst (Tenthredinidae)
TepexkriH yari ereyimi (Fenusella hortulana Klug.)

+

+

KaGsipriakkanarteuiap otpszs (Lepidptera)
Anaxeb6enextep TykbiMaace! (Gracillariidae)
Tammein aramsiaeie ereyinn (Cameraria ohridella)

++

Ka6sipmrakkanarrsutap otpsiast (Lepidptera)
Amnakebenektep TykbiMaacel (Gracillariidae)
Kekrepek kyiie ke6ereri (Phyllonoryctersagitella B)

KaGsipriakkanarteuiap otpss (Lepidptera)
CewmetictBo Bonustuku (Orgyidae, wru Lymantriidae)
Kymcsz xkibek kebeneri (Lymantria dispar L.)

++

KaGsipriakkanartsuiap otpss (Lepidptera)
CemeticmeoMonu roproctaesbie(Yponomeutidae)
Auma kyiie ke6eneri (Hyponomeuta malinella L.)

+++

Kab6sipmrakkanarrsutap otpsias (Lepidptera)
JKanbipakmmupaTKsIt

tykeivaacer (Tortricidae wim Olethreutidae)
Jomnana xansipiokerimmi (Cacocia crataegana Hb.)

Kabsipriakkanattsuiap otpszs (Lepidptera)
Axkebenektep TykpiMaach! (Pieridae)
Honana ke6eneri (Aporia crataegi L)

Karteikanarteutap otpsiasl (Coleoptera),
Kambiparokerimrep TykbiMaace! (Chrysomelidae)
Kapaaram sxansipaokerimi (Xanthogaleruca luteola)

++

+++

+++

+++

Karreikanarteuiap otpsiasl (Coleoptera)
Kamsiparokerimrep Tykbimaace ( Chrysomelidae)
Tepex sxamsiparokerinri (Melasoma populi L.)

++

++

JKapTteuait KaTThIKaHATTELIAp oTpsiasl (Hemiptera)
Burt tykeiMaacer (Aphidoidea)
Tanaxacayuiel ourtep(Pemphigus betae Doane.)

+++

++

++

JKapreinait kaTTeIKaHATTBLIAP OTpsiasl (Hemiptera)
ukanka tykeivaacei(Cicadellidae)
JKaceur mukanaka (CicadellaviridisL.)

JKapreinait kKaTTeIKaHATTRLIAp OTPsiasl (Hemiptera)
CeiMbip TykbIMIace! (Diaspididae )
Ceimbip (Diaspididae)

++

JXKapTreunait kKaTTeiKaHATTRUIIAp OTpsiasl (Hemiptera)
Kankanma kanmananap tykeiMaacs! (Pentatomidae)
Konpip mopmap xaumaisace! (Halyomorpha halys Stal.)

Tpom6uaudopmast kernenep orpsast (Trombidiformes)
Opwmekini kenresep TykeiMaacs (Tetranychidae)
Konimri epmeknri kere (Tetranychus urticae)

+++

+++

+++

+++

Tpom6uaudopmast kernenep orpsast (Trombidiformes)
Hancemeiicta yetsipéxnorux (Eriophyoidea)
Tannary3yui kenesnep (Eriophyoidea)

++

KpuTkaHXaImeIpakThl

aypynap

Kaparaii kpuikanbiHbIH TaT Keceni (Coleosporium spp.)

++

++

MIsipira  kpuikausiaely  TaT  Kecenmi  (Chrysomyxaledi D.B.
sxone Ch. abietis (Wallr.) Unger.

++

Komimri mrrorre (Lophodermium pinastri Chev)

++

+

+

+

KanbipakTsl ayp

n1ap

Tar keceni (Heterobasidiomycetes)

+

+

XKansipakteiy Hekpossl (Guignardia aesculi (Peck) Stew.)

++

+++

Ax yurak (Erysiphales)

+

+

+ |+ |+

+ |+ |+

Kascrepocnopuos (Clasterosporium carpopnilum Adehr)

+

+

+

+

[aptTe Oenrinep: + — CHpeK Ke3ece Il )oHe KOHBICTAHYHI 9JICi3; ++ — opTalia KHUUTIKICH Ke3ecel )KoHEe KOHBICTaHYbI

oprama; +++ — Kui Ke3aece )KoHe KOHBICTAHYBI KYIITi
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Kecte mamimerTepi kepceTkeH e, KazakcTaHHBIH OHTYCTIK KOHE OHTYCTIK-IIBIFBIC Kalaaaphl
- Anmartsl, Ulsivkent, Kpi3butopna sxone Tapaszna 3usiHIBI OpraHU3MIEPIIH TYPJIK KYpaMbIHBIH
OpTYPIILTIT €H JKOFaphl JeHT el e OaliKamIbl.

AnMaThl KaJlachIlHIA AacChlUl JKEJEKTEPJIH OPTYPJUIITiHIH JKOFapbl OOJybIHA, COHIAM-aK
oJIappl )kKaHa COHIIK TYPJIEPMEH YHEMI TOJIBIKTBIPHIIN, Tayapiap MEH KOUIeTTep aifHaJIbIMBIHBIH KOII
00iybIHa OalIaHBICTHI 3USHKECTEP MEH aypyTKO3IbIPFBIIITAPBIHBIH TapallyblHa KOJAMIbI yKaraai
naiina Oomaapl. AJMarhl Kajachkl OOWBIHIIA €MEHHIH YHI1 ereyilli, KaparamTblH 3Ur3ar >xacarl
ereyili, TajllblH aFallibIHBIH ereylni, aaMa Kyhe keOeleri )oHe KOIIMIT epMEKIl KeHe OachiM
00JIbII TaOBLIJIEL.

[IIpIMKEeHT Kayachl OOMBIHIIA 3USHKECTEPAiH 17 Typl jKoHE aypy KO3IBIPFBIIITPABIH 7 TYpi
aHbIKTaIb6L. OnapAbIy inriHe 3 3usHKeC MeH 3 aypy KbUIKaH JKallbIpaKThl aramTapra, ai 11 3usHkec
TieH 3 aypy JKalbIpaKThl aramtapra ToH. HerizineH 6acbiM 3UsIHIBI OpTraHU3MIEP: aKYHTAKThI ChIMBIP,
Kapaarail >KalbIpaKoKerili, rajia Ty3yI OUTTep, KOAIMI1 OpMEKIIi KeHe MEH JKaIbIpaKk HEKPO3BI.
[IIpIMKEHTTe Heri3iHeH [iH 3USHKECTepl MEH JKallbIpaK »JKETIITep, COHJal-aK KalbIpak
3aKbIMJIAUTBIH aypyJap 0ackIM eKeHIIT1 OalKaIbl.

ConpiMen katap Kepuiopaa kanaceiHzna 13 3usHKeC Typi KoHE 7 aypy KO3ABIPFBIIITAp
tipkenai. OnapasiH imiaae 10 3ustHKeC TYpl MEH OapiibiK aypysap (4 Typ) *KambIpakThl aFramiTapMeH
OaiinanbicThl. backiM 3UAH/IBI OpraHU3M/IEDP: AKYHTAKTHI CBIMBIP, Kaparalll jKallbIpakyKerilii, KOIIMI1
epMekii keHe. KpI3puiop/a xaraaibIHIa KYPFaKIIBUTBIKKA TO31M/II KAIBIPAKKET 1T SFHH IIBIPBIHIBI
COPBIIN KOPEKTEHETIH 3USHKEeCTEePAiH OachIMABIFBI Ke3/ecTi. Tapas KanaceiHaa 17 3usHkec Typi KoHe
7 aypy KO3IBIPFBIIITAPBI aHbIKTaNFaH. OnapiablH immHae 3 3USHKEC KBUIKAH JKaIlbIpakThl, an 14
3USTHKEC KOHE OapIbIK aypynap KaTBIPAKTHI araimTapra TOH.
BbaceiM 3ustHKECTEp TYpJiepi: YHTAKThI CHIMBIP, KapaaFall >KarbIpak KeTilli, KoIIMI1 epMEeKIIli KeHe.
Tapa3 kanace! xarnaiisinga 1a Kpi3puiopia eHipiHe YKcac bICTHIK KIIMMATKA TO31M/I1 )KaIbIPaK KeTill
3USIHKECTEP MEH KeHesep 0achiM.

AJMaThl KaJlaChIH/A aFallTap bl OPTAIBIKTAHABIPUIFAH XKoHE O1p Me3TiJ/1e OHICY KYMbICTaphI
KBUI CallbIH TYPAKTHI TYPJE aTKAPBUIATHIHIBIKTAH, JKaFIail OipTiHaeN JKaKcapblln Kenemi. ATanraH
3USIHKECTepre Kapchl KYPECTiH KHUBIHIIBUIBIFBI — WHBA3UBTI 3USHKECTEp >KaHA MEKEHICY
KarJaiiapblHaa TOJBIK 3epTTenameret. Onap/biH PEHOIOTHSACHIH 3epTTEY KIHE KYHETIK, KOHTAKTTIK
ocepl Gap Typusii mpemaparTapbl CblHAY OHall eMec, COHbIMEH KaTap Kajla >KardalbIHJa Kachll
YKEJIEKTI KOpFayFa apHaJIFaH MperapaTTap CaHbl meKTeysi. TonslpakTap/ia MHBa3UBTI 3USHKECTEP/I1H
TBHIFBI3 KOHBICTAHYbI OJIAP/BIH TOJIBIK KOMBLIYBI YIIIH KOI >KbUIJBIK KOPFAHBIC IIapajlapblH Tajarl
eTel.

Op0ip 3USHKECTIH ©31HIH AaMy >KoHe Kammnai yury kesenaepi 6onanpl. bizaiy 6aliKaraHbIMBI3
OOMBIHILIA TIOMYJIALUSHBIH OPIYl Ke31H/1e 3USHKEeCTEp aralTapAblH OMIpIIEHIITHIH TOMEHeYl MEeH
COHJIIK KACUETTEpiHIH HallapjayblHa adTapibIKTail 3usH KenTipAi. BypblH coHabl Ke3aecnereH
WMHBA3UBTI AFHU KIpM€ 3USHKECTIH 3aKbIMJAIYbIH aHBIKTAll, OMOJOTHICHIH MYKHUST 3€PTTEYy KOHE
KOpPFaHbIC LIapaJlapbIH 31pJey y3aK YaKbITTHI Tajar eTel.

Bi3/iH YCBIHBICTApBIMBI3JIBIH HETi3iHAE AJMAaThl KaJlaChIHAAFbl JKacChll JKEJIEKTepJeri
3USHKECTEeP/iH Tapaly OIIAKTaphIH AaHBIKTAIl, OJIapFa Kapchbl OMOJIOTHSUIBIK JKOHE XHUMUSUIBIK
IpenapaTTapbMeH OHJIY *KYMBICTaphl JKYpri3iayze. XajablK ThIFbI3 OPHAJIACKAH Y4acKeJep MEH Cy
allIbIHAAPBIHBIH aliHajIacblHa OMOJIOTUSUIBIK MpenapaTTap/ibl KOJIaHa OTHIPbIN, OHAEYIIH THIMALIIT
apTyna.

WHBa3uBTI 3usiHKECTEPIIH Heri3ruiepi OoibIHIIA KbICKAIIA MAJIIMETTEDP KENTIPCEK.

EMeHHIH YHI1 ereyimi TOJBIK TYPJCHIN JaMHJIbl, COHIBIKTAH AaMy Ke3eHJAepl eTe >KbUIJaM.
Ereyimrepain aepHacuinepl eMeH >KallblpaKTapblH KEH, dpTYpJl KeCKiHae 3aKbIMaaipl. MuHana
Keiine 35-TeH actam JepHacin 6oanbl (eH kebi 67 naHa), JepHICUIIEepAIH OeICeH i eMipi IIaMaMeH
Oip aitra co3putanbel (cyper 1). Bapnbik >kambpipakTap >KYMBIPTKQJIApAbIH CaHbIHA OailJIaHBICTHI
MUHaJIapMeH >ka0bLTaIbl 1a, allbIK KachbUl TYCTEH KOHBIP TYCKe aifHanajbl. AifTa KeTepiik araai,
MBICAJIBl €MEHHIH YHI1 ereyiln JKambIpaKTap/bl 3aKbIMAayJaH O6eJIeK, aFallThlH aiHaJaChIH/IaFbI
TOIBIpAKTap/bl Ka3zy OapbIChbIH/IA OHAAFaH KbICTAWTBIH JAEpHOciAnep OoiFaHbIH OalKaabIK SFHU
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olapAbIH OipHeme >KbUT OOWBl OMIPIICHIITIH CaKTaWTBHIHIABIFBIH KepceTenl. Ereyimrepin
JepHAOCUIACPIHIH MBIHHAH TeK JKy3i Oip >KbUiga maiija 0oaybl MYMKIH, OJIap arallika aTapibIKTan
3USIH KENTIPY YIIIH KEeTKUTIKTI 00siaipl, aj Kajdranaapbl OipTiHaen OipHellle *XbUIAaH KeiiH IbIFa
Oacraiinel. CebeOi omap auanay3ara KaOuTeTTi — OyJI oJapJblH KOJIAKWCKI3 Karmaimapasl O6actaH
OTKEepYyIH KaMTaMachl3 €TeTiH eMIpJIiK HUKIAIH OeJICeH Il eMec Ke3€eHl, all 3UsTHKeC Auanay3ana 0oy
KaOinetiHiH apkacbiHaa 11-12 xpigan keiin fana naiaa 60omysl MyMKiH. COHABIKTaH 3USHKECTEP
TONBIPAKTa CaKTaJbIl ©37CpiHE KOJAWIbl Kargaid maiga OoJiFaH JKbULIApHI JKammaid KeoOeiie
Oacraiinnl.

Cypert 1 — EMeH arallibIHbIH €MEHHIH YHI1 ereyilliMeH 3aKbIMIaTybl

bip rana mbican, AlMaThl KaJlaCbIHBIH JKachblUl aJIKalITapblHa EMEHHIH YHI1 ereyilliHe Kapchl
OHJICY JKYMBICTAPBI XKYPTi3UITeHIIKTEH KalbIpaKTapIblH 3aKbIMaary napexenepi 10-15 maiibzgan
acraca, JKericy sxoHe JKaMObl1 OOJBICTapBIHBIH ayMarblHAArbl eHIenMereH sxepiepae 85-90
naibI3Fa JeiiH 3akpiMaanran. Kopray mapanapbl OOHBIHINA 3€PTTEY KYMBICTAPHI )KAIFACHIH Ta0y1a

(cyper 1,2).

Cypert 2 — EmeH arambsiHbIH 3-4 peT eMeHHIH Cypet 3 — EMeH aranibIHbIH €MEHHIH YHT1
YHI1 ereyimrine Kapchl OHIeNTeH ereyilrMeH 3aKbIM/IaJIFaH KOHE OJIapFa KapChl
YKaTbIPaKTapBIHBIH KOPIHIC] OHJICJIMETEH KabIPAKTaPBIHBIH KOPiHIC1

KazakcTaHHBIH OHTYCTIT1T MEH OHTYCTIK-IIBIFBICHIHAAFEI KON OOWBI MEH €Nl MEeKeHAEepPIiH
MaHalbIH/IA YCaK JKaIbIPaKThl Kaparall KerajaaHAbIpyaa TanTeipMac Typ Ooibim Tabbutaasl. bipak
COHFBI JKBUIZAphl Kaparall KayilTi >KamblpaK KeMIprill 3usHKeCTepAiH MaOybUIblHA YIIbIpai
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OacTajpl, OHBIH INIHAE KapaaralllThIH 3Mr3ar jKacam ereyiln MeH Kapaaraml skamblpakkerimi 90-
100% - ra meiiid 3aKbIMIANbL.

bi3 nmepHociaepIiH aFalThIH op )KepiHAe KybIPIIAKTAUTHIHBIH OaliKaabIK. bip OyTakka eH ke0i
63-65 mimo ecenrennai. Kapa aramrTelH 3ursar kacam ereyilii  TONBIPaKTBIH — KOFaprbl
KabaTTapbIHAAFbl MIJUIONApAa JISPHICUIIIK Ke3eHAe KBICTAll, JKalmail YIryinapbl 9JIETTe MaMbIpia
»KoHe KalTamaH miiaeae 6onaasl (cyper 4).

<8 e : ¥
™ " \
é’ o~ I ¢

Cyper 4 — KapaaraiiThlH 3Ur3ar ereyiirnMeH 3aKbIMIaTybI

TanmibiH aralmIbIHBIH €Teyillli TaJIIbIH aFalllblHa alTapibIKTail 3akpiM Kentipeni. Kenreren
MUHaJap aFallThIH CHIPTKBI TYPIH KaTThl HamIapiaTein, onicipereni. JKambIpakrapisl sxammai
3aKpIMJIAy KE31H/E 0JIap/1a KeINTereH MUHAIAp KOPiHEe/Il.

OneTTe KamblpakTapa MHHalIapMeH Oipre marorenai caHwipaykyinak Guignardia aesculi
(Peck) V. B. Stewart, (Botryosphaeriaceae) 3aKbIMIaHyBIHBIH TOT 0aCKaH KOHBIP TAaKTaphIH KOPYyTre
Oonanpl. 3USHKECIIEH OHE CaHbIpayKyJlaKk HH(EKIMICHIMEH OIpJeCKeH 3aKbIMJIAaHYbl TaJIlIbIH
aFaIIbIHBIH JKaFJaiibIHa alTapIIbIKTal ocep ereni (cyper 5).
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Cypert 5 — TanmblH aFralibIHBIH YHI'T MYP KOOeiriMeH 3aKbIMIaTybl

HerizineH nHBa3uBTI 3UstHKECTEpIiH K601 Oenriii Oip aram TypiHe MaMmaHJaHFaH. SIFHH COJ
aramThl 3aKbIMAayMeH Inekteneai. by na Gosnca skachul xKeleKTepAiH eMiplIeHAIriHe Kepi acepin
TUTi3yae. AJl, KOHBIp MopMap KaHAaldachl aybUIIapyallbUIbIK, OPMaH JKOHE COHMIIK JaKbUIIapAbIH,
KEMIC-KOKOHICTEP/IIH KayilnTi Kem KOPEeKTi 3usHKeci OobIn TaObliaabl. ATajfaH 3USHKECICH
OMOJIOTHSUTBIK KOPFay MaKCaTBhIHAA 3epTXaHaja ecipim, TKipuode jkacanbiHyna. AHaubiFpIHaH 5-14
KYH apaiblirbiHaa 2-3 ail 6oiibl Oip yakbiTTa 15-40 sxymbIpTKa sifHU O1p FaHa Kanganazaad 250-300
KYMBIPTKA Tapajy/a, OChIIaH aTalfaH 3MSHKECTIH KaHIIAIBIKTHI KayilTi eKeHIH TyciHyre 0oaabl

(cyper 6).

Cypet 6 — KoHbIp MopMap KaHIaTachIHBIH JaMy Ke3eHaepi koHe (hepOMOH TY3aKTaphl
apKBUTBI MOHUTOPUHT XKYPTi3y

Conbiven katap, 2022-2025 xeuinapsl Ine sxone XXonrap AnatayblHIarsl skaOaibl KEMICTI
Taylbl OpMaHAapbIHIA JKAIMbBIPAK JKETINl KayilTi KapaHTUHII 3USHKEC - XKYIICHI3 kKiOek kebOemneri
naiga 6osia 6actaael. 3USHKEC )KEMiC aFalliTaphIHBIH apachlHAH alMa, aIMYPT, Kapa epikK, epiKTi, al
OpMaH TYpIIepiHEeH — TepeK, KalbIH, YHEeHKI, Kaparal, T.0. 3aKbIMIai IbI.
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Kexkremze, opTamia ToymiKTiK Temneparypa +5, +6°C-Kka JkeTKeH e, KYJIIBI3KYPTTaphl IIBIFHII,
onap OipHemie KyH OOWBI «alHamapaa» OTHIPBIN, KEWiH Tokre kotepineni. OHTaiibl aamy
temneparypacel +20, + 25°C. JleHeciHne y3bIH KBUIIIBIKTAPBI 0ap Kac KYJIIBI3KYPTTAp KEIMCEH
acmaHFa KOTepulil, €[dyip KAIIbIKTBIKKA Oaphln, Oip aramiTaH eKIiHII aFalika >KOHE KepIIiiec
Oakrapra Tapananpl. JKa3nelH Oac Ke3iHIE JKWIABI3KYPTTAp OpPMEK JKINTEPMEH ILIbIpMajFaH
KarblpaKTapIblH apacblHla HeMece KaObIKTa OOpIbUIIAK MUJIOFAa OPaHBIN KYBIPIIAKKA alfHaAIabl.
Kebenekrep ka3 opTacklHAA >KBIHBIC Oe3/epi MICIm KETUITeH KYyWIe IIBIFabl JKOHE OJiap
KopekTeHOe 1i. JKyMbIpTKaJIapbIH aFallThIH CYHI€T1HE KaOBICThIpa callajibl, YCTIH ©37epiHiH OaybIp
TYKTEPIMEH JKayblll TacTalabl. A#Ta KETy KepeK, 3USHKECTIH Tarbl Oip epeKIIeNiri cajiraH
JKYMBIPTKAJIAphl KBICTHIH KATThl as3blHA MIbIIAMIbI OOJIBITT Kejemi. JKyrchi3 kibek KeOemeKTiH
KYPTTaphl 6TE aIlIKO3 )KOHE JKAIbIpaKTap bl Te3 ke, 95-100 maiisl3 xkanaHa ToXre IeiiH KeTKi3emi
[12,13,14].

byrinme AnmMarel KalacklHIA KesJecrnereH Oipak Oacka aiimakrtapia Oap Tay Oekrtepi
JKarJaiibIHaFbl KbUIKAH JKalbIpaKThl Kaparail araliTapblHbIH KbUIKAHAAPBIH aca KayilTi 3UsTHKECTep:
KYJIIBI3IIANE]  TOKBIFBIII €reyilll JKOHE KBI3bUIOACTBI JKYJIIBI3IIANGI TOKBIFBIII €reyimTep e
3aKbpIMIAY/a.

Byn 3usiHKECTEp JKachUl JKEJIEKTIH KaJIbl JKarJaiiblHa aWTapibIKTall Kepi ocepiH THUTi3im,
aralTapJblH KypayblHA HEMece JKOWBUIBII KeTyiHe OKelyl MYMKiH. ATanfaH 3HUSHKECTIH
JepHOCUIAEP] TIPIIUTITiHIH aJIFaIKbl Ke3eHIHEH OacTan KbUIKAH JKalbIpaKTapAbIH I H/E TOP TOpi3ai
Y4 Kacarl, coJl Keple MekeHaen . JlaMynbIH anFalmkel ekl Ke3eHIHAe TePHICUIAep Kac HHelIePMEH
KOPEKTEHiI, aJIJbIMEH WHEHIH YIITBIH e 11, KeWiH OHBI TOJIBIK KEMIpil TacTaipl. Y IIIHIII XKaChIHAH
OacTamn ojap ecKi HHenep/Il Je Kei 0acTanIbl.

Mawmpblp aifbIHBIH 0achl MEH IIiIE albIHBIH apajbIFbIHIA JKATFAHKYIIBI3KYPTTAp YSJIapbiH
TacTarn, TOnbIpakka Tyceai ae, 15-25 cMm TepenaikTe KpIcTan mbFaasl. byrinae arainran 3UsTHKECTIH
xkammaii Tapanybl JKoHrap MeH Lme AnatayblHBIH Tay OOKTepiHAEri Kaparailliel opMaHIap MeH
KOPIKTI AJNMAaThl KaJIaChIHBIH YKaChLI XKeJIEeKTepiHe KOMBLIBIN KeTy KayIiH ToHaipyae (cyper 7).

AybUT KoHE OpMaH IIAPYaIlbUIBIFBl CalalapblHAAa KBI3MET aTKapaThlH MaMaH KepriulikTi
sHTOMOGAyHaHbIH 3USHIbl XKOHE MalJanbl TYPJEPiH KaKChl MEHIepreH jKarjaija, aiiMakka ToH
emec, Oerne oOBEKTUIEPl ep Ke3iH/Ae aHbIKTal anaapl. MyHaal karaaiiia aHbIKTaIFaH KYIIKTI
YITiAep i Kelen Typlle YOKIIeTTI KapaHTUHIIK KbI3METTepre HeMece CallajiblK FhUIBIMH-3EPTTey
MEKEMeJIepIHE KOJAAY KaxKeT.

XanplKapalblK TOKIpUOE KOpPCeTill OThIpFaHAaid, JaMblFaH MEMJIEKETTEp WHBA3HUSIIBIK
3USHKECTEP/iH TapalyblHBIH alJIbIH ajy MaKcaThIHJa, IIeKapajiac eyjaeple TIpKeITreH Typiep
Oo0libIHIIIa MAMaHAAP/IbI aJ/IbIH aJla aKMapaTTaHAbIPbII, OLTIKTUIIKTI apTThIpY KypCcTapblHaH ©TKi3y/Il
KYHET1 Type XKy3ere acblpabl.

CoHblMEeH KaTap, OCIMIIKTEpHAl, TYKbIMAApIbI, aFall MaTepHalJapblH JKOHE aybll
[IapyambUIbIFbl OHIMIEPIH €71 ayMarblHAa €HI13yre KaThICThl KaTaH (UTOCAHUTApUSIIBIK Oakbliay
OpHATBUIFaH. MeMIIeKeTTIK IleKapanapAarbl KapaHTUHIIK Oakpliay OEKeTTepiH/e Tayapiapiabl
3USTH]IBI OpraHU3MIEPiH Oap->KOFbIHA TEKCEPY KOHE TaNIay *KYPTi3eTiH apHaibl KbI3METTEP JKYMBIC
icreriai (AKIL, Eyponaneixk Onak sxoHe 6acka engep Toxipuoect).
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Cyper 7 — KaparaitnapabIH >KyJIIbI3MIATbI )KOHE KbI3bLI0ACTHI JKYJIIBI3IIAbBI TOKBIFBIII
ereyimrepMeH 3aKbIMIATybl

Kopvimuinowt

EniMi3zliH OpMaH KOpBIH CaKTay MEH YJIFalTy YIIiH OPMaH >KOHE OpMaH MUTOMHUKTEPIHJET1
3USHKECTEp MEH aypyJap/blH CaHbIH PETTey *XOHIHJET! IIapajapbl TYpPaKTbl HETi3/le FbUIBIMHU-
ONiCTEMETIIK d3ipJiey MEH KeTUIaipy KakeT. Tuimai Kopray mapanapbl KaObU1naHOaFaH Karaaina
Karmai 3aKbIMIaHYAbIH CalIaphl )KaChLI KeJIEKTEP/IiH, KYH/IBI )ka0alibl ;keMiCcTi OpMaHIapAbIH TiMTi
MojieHU OaKTap/IbIH TEKTIK KOPBIHBIH KOHBUTYBIHA aJIBI KETyl MYMKIiH.

AramTap/bIH Kai-Kyill MeH 3USIHKECTEp/IiH TYP KYpaMblHa OPMaHIATOIOT USJIBIK MOHUTOPUHT
Kacayna jkasy MapIIpyTTBIK TEKCEpYJIepMEH Karap KeTyl KHbIH Tay MIaTKaJIapblHAa KaeTTi
KypaizapMeH kaOapikTanFaH Y YA (YUIKBIIICHI3 YINY amnmaparrapbl) MaijanaHyra O0oiajsl.
CoHbIMEH Karap, 3WUSHKECTEPMEH Kypecyne Kopimaran ¢(iopa MeH ¢ayHara 3usSH KeNTipMey
MakcaTbIH/1a OuonpenapaTTapMeH eHjey ke3inae e ¥ ¥ A KojjaHy THIMII.

JKacbut sxenektepii KOpray jKoHE CayBIKTHIPY Kala ayMarbIHbIH KayilTi MECTHIUATEPMEH OaH
opi JacTaHybIH 0OJABIPMAY, SKOJIOTHSUIIBIK aXyall bl )KOHE OPMAaHIATOJOTHSUIBIK JKaF1ai bl )KaKcapTy
MaKcaThIH/Ia KeIeH 1i mapanapasl (Ouomnpenaparrap, sHToModartap xoHe HepoOMOHIBIK Ty3aKTap)
KOJIJaHY apKbLUIbl HET131HEeH OMOIOTHSUIBIK 91CTEPMEH TYPaKThI )KOHE OHTAMIIbI Mep3IM/Ie KYPri3ityi
THIC.

OpraHuKamnblK *KoHEe MUHEpAJJbl MaKpO JKOHE MUKPO THIHAHUTKBIIITAPMEH >KETKIIIKCI3 cyapy
aramTapAblH QJCipeyiHe XoHe oiyiHe okeneni. Ic »ky3iHae OapiblK Kajiajgap/a TaOWFH TOIBIPaK
CaKTajMai, BUIFaJIaHyMEH a’pallisiHbl KaMTaMachl3 €TETiH KEYEeKTUIIKIIEH OHBIH Kypamjac
ANIEMEHTTEP] apachIHAAFbI TETe-TeHMIK OY3bUIBIM, KACAH/BI TONBIPAK KAIBINTACTHI. TOMBIPAKTHIH
KATThl JacTaHybl ©HEPKACINTIK OHJIPICTIH 3USHAbI KAJIJBIKTApPbIHBIH TYCYl cangapblHaH Ooiyja.
COHIBIKTAaH TOMBIpAaK KYHAPIBUIBIFBIHBIH TOMEHJETEHIH €CKepe OTBIPHI, MaKpo JKOHE

135



«OciMIIKTep/l KOPFay - XKachLl OaiiTak a1eM» TakbIpbIObiHa XanblKapailblK FhUIBIMA-PAKTHKAIIBIK
koH(pepennmsiceiHbiH APHAWBI HIBIF APBIJIBIMbI

MHUKPOJIEMEHTTEP, TYMUH KBIIIKBUIAAPhL, 3KCTPAcoj, akBacopOeHTTep T. O. eciMIiK ecyiH
peTTeyilTepMEH Kachll )KEICKTEPIi KOPEKTCHAIPY KaxeT.

Aarbic aiity: 3eprrey xymbictapsl KP FXKBM Fouteiv komureri 2024 xpuiabi 20
MaychIMBIHBIH Nel15/KMY  5-24-26 kemiciM-IIapThIHBIH ATPOOHEPKICINTIK KEMIEH I TYPaKThI
JIaMbITy OachkiM OarbIThl OoMbIHIIIA AP22788572 «KoHplp MopMop KanmanaceiHa (Halyomorpha
halys) kapcel OHOJOTHSIBIK KOpFayaa SHTOMO(MArTapabl ecipy oJiCTEpiH d3ipiey jKoHE KOJIaHY»
2024-2026 K. TpaHTTHIK Kap>KbUIaHIBIPY asiCHIH/IA KYPTi3iii.
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H.C.Myxamaoues, I.?ZK.Menoubaesa*, H.T.Kenec, E./laynemxenou, H.b.Axoaes
TOO «Kaszaxckuu HUU 3awumol u kapanmuna pacmenuii um. XK. Kuembaesar, Aimamol,
Kasaxcman, nurzhan-80@mail.ru, 1987gulnaz@gmail.com, nurgeldi_93 kz@mail.ru,
elshat_d@mail.ru
JECOMATOJOTMYECKOE COCTOSIHME 3EJEHBIX HACAXKJIEHUHA U
PACITPOCTPAHEHUE UHBA3UBHBIX BPEJUTEJIEN HA IOTE U IOI'O-BOCTOKE
KA3AXCTAHA

Annomauusn

3eneHble HACAKACHHUS MMEIOT BaXKHOE JKOJOTHYECKOe M 3cTeThdeckoe 3HadeHwe. OIHAKO
BpPEAHbIE OPraHU3Mbl OKa3bIBAIOT OTPHUIATENIbHOE BIUSHUE HA OOIIee COCTOSHUE 3EJIEHBIX
HacaXAeHUH ropozoB. OHU OCHaOJSAIOT U MPUBOAAT JIEPEBbS M KycTapHUKU K rubemu. boppba c
BpPEJAHBIMU OPraHU3MaMH YacTO OBIBAET CIIOKHON M3-3a HE JOCTATOYHOM M3YYEeHHOCTH X BHJIOBOTO
cocTaBa U OMOJIOTHH B HOBBIX YCJIOBHSIX OOUTaHUS.

B crathe omuceIBaeThCS JIECOMATONTHMYECKOE COCTOSIHME M MPEICTaBICHbl JaHHBIE 110
JOMUHAHTHBIM BHJAaM BpEIUTENEH 3€JeHBIX HacaxaeHuil ropogoB Anmarsl, [Ieimkent, Tapa3z u
KbI3pu10p 12 MX 3aCETEHHOCTH ¥ BPEJOHOCHOCTb.

B pesynbraTe o0cnemoBanuii 3eJIeHBIX HACAXISHUM BCcTpedaeTcs: 6ojiee 30 BUIOB BpeIUTEIICH.
Campble OIacHbIC M3 HUX - HHBa3UBHBIC BPEIUTEIH: 1yOOBbIiH MUHUpYoHiA muribiuk (Profenusa
pygmaea Klug.), mpamopusriii knon (Halyomorpha halys Stal.), kamranosas Monb - necTpsHKa UK
oxpuackuii munep (Cameraria ohridella), wismoBbIi mrmTHIBLIMK-3Ur-3ar (Aprocerosleucopoda
(Takeuchi, 1939) wu Ttononessiit Munupyromumid mumwibik — (Fenusella  hortulana  Klug.).
Kumnapucosas panyxuas 3matka (Lamprodila festiva (L.) Ects Takxke mucroeast (Chrysomelidae),
nucroBeptku (Tortricidae), nsaenunsr (Geometridae), menkonpsasr (Bombyx), 3Bé3muaThrit
mumibiuk-Tkad (Acantholyda erythrocephala Linneus).

Kntouegvle cnosa: 3enéHble HaCaXIEHUS, BpEIUTENb, OO0JIE3Hb, SHTOMOdAr, HHBA3MS,
ouomnpenapat, epoMOH, OMOareHT.

N.S.Mukhamadiyev, G. Zh.Mengdibayeva®, N.T. Kenes, Dauletkeldi E., N. Akbayev
LLP "Kazakh Research Institute of Plant Protection and Quarantine named after Zh.
Zhiembayev", Almaty, Kazakhstan, nurzhan-80@mail.ru, 1987gulnaz@gmail.com,
nurgeldi_93 kz@mail.ru, elshat_d@mail.ru
FOREST PATHOLOGICAL CONDITION OF GREEN PLANTINGS AND THE
SPREAD OF INVASIVE PESTS IN THE SOUTH AND SOUTHEAST OF KAZAKHSTAN

Abstract

Green plantings have significant ecological and aesthetic importance. However, harmful
organisms negatively impact the overall condition of urban green spaces. They weaken trees and
shrubs and can eventually lead to their death. Controlling these pests is often difficult due to
insufficient knowledge of their species composition and biology in new habitats.

This article describes the forest pathological condition and provides data on the dominant pest
species affecting green plantings in the cities of Almaty, Shymkent, Taraz, and Kyzylorda, including
their population levels and harmfulness.

As a result of surveys, more than 30 pest species have been identified.

The most dangerous among them are invasive pests such as the oak leafminer sawfly (Profenusa
pygmaea Klug), the brown marmorated stink bug (Halyomorpha halys Stal), the horse-chestnut leaf
miner (Cameraria ohridella), the elm zigzag sawfly (Aproceros leucopoda Takeuchi, 1939) and the
poplar leafminer sawfly (Fenusella hortulana Klug). Also recorded were the cypress jewel beetle
(Lamprodila festiva (L.)), leaf beetles (Chrysomelidae), leafrollers (Tortricidae), inchworms
(Geometridae), silk moths (Bombyx), and the redheaded pine sawfly (Acantholyda erythrocephala
Linnaeus).

Keywords: green plantings, pest, disease, entomophage, invasion, biopreparation, pheromone,
bioagent.
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YCTAHOBJIEHUE BUJIOBOI'O COCTABA IOJIE3HOM SJHTOMO®A YHbBI
B CAJAX IOT'O-BOCTOKA KA3AXCTAHA U B 'OPHBIX JIECAX
HA ABJIOHE CUBEPCA

Annomayus

B crarbe mpuBeneHbl MECTHBIC MOMYSIIUU SHTOMO(DAroB (Mapa3uToB, XUIIIHUKOB) sIOTOHHON
mwionoxopku (Cydiapomonellal) u apyrux denryekpbUIbIX BpeAWTEIeH B calax IOro-BOCTOKa
Kazaxcrana ¥ B TOpPHBIX [AUKOIUIOJOBBIX Jiecax Ha Jukod si6moHe CuBepca. BeisiBien
CrienuaIn3upoBanHbIid s3HTOMOGAr Mactpyc (Mastrus ridens(Horstmann, 2009)), koTopslii ssBasieTCs
MEPCTIIEKTUBHBIM TAapa3uTOM JUIS Pa3BEACHUS U MPUMEHEHUS MPOTUB SIOJOHHOM MJIOJ0KOPKH B
cagax. Takke ObUIM MPOBEAEHBI Pa0OTHI MO JIAOOPATOPHOMY Pa3BEICHUIO SIOJOHHOM TIII0I0KOPKH U
sTomModara Mastrus ridens.Passenenre nmapasuta B J1aOOpATOPHBIX YCIOBHSX OCYIICCTBIISIIM Ha
T'yCEeHHIIaX A0JIOHHOM TI0I0KOPKH 5-T0 Bo3pacTa, npu temmepatype 24°C u BraxknocTn — 60%.

Jnst perieHnst BOpoca BKITIOUeHHs sHTOMOGara Mastrus ridens B cucteMy OHOJOTHYECKOM
3alUThl caja OT SIOMIOHHOW MJIOJOKOPKH, B JTa0OpaTOPHBIX YCIOBHUSX ObUIa MPOBEACHA OIEHKA
BITUSTHUS Psijia OMOJIOTHYECKUX M XUMUIECKIX WHCEKTUITUIOB HA COBMECTUMOCTD C DKTOIAPA3UTOM.

VuuThIBas 3HAYUTEIBHBIC TPYAHOCTH C JTaOOPaTOPHBIM pasMHOXkeHnem Mastrus ridens, namu
OBUTH JIOTIOJIHUTEIBHO TPOBEACHBI HCCIENOBaHUS mapasuta —OpakoHa (Bracon hebetor Say.),
MOAJEP)KUBAEMOT0 B KOJUICKIIMM HMHCTUTYTA. BBUIO yCTaHOBJIEHO, 4YTO OpakoH 3¢ (HEeKTUBHO
napaiau3yeT JHIUHOK SOJTOHHOM TUTOI0KOPKH, IEMOHCTPUPYSI CTETICHb TTapa3uTHpoBaHus a0 68,7%.

Kntouesvle cnoea. sbononnas nnododcopka, sumomogae, s610ns Cusepca, nonynayus,
napasum, XUuwHuK, Macmpyc.

Beeoenue

B Kazaxcrane B mocieqHue ToJbl YBEIUYWIACH IUIOMIA/b TUIOAOBBIX KYIBTYpP, OCOOCHHO
si671oHu. OJTHOM M3 OCHOBHBIX NMPUYUH PE3KOTO CHUKEHUS YPOKAMHOCTH M €r0 KadeCTBa SBISETCS
IIUPOKOE  paclpoCTpaHEHHe BpeauTerae U  OECKOHTPOJIBHOE TMPHUMEHEHHE TEeCTULIHIOB.
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VY CTaHOBIIEHO, YTO OTCYTCTBHE 3aIIUTHBIX MEPONPHUATUN OT sIOJOHHOW IJIOJOXKOPKU M APYrHX
YEIIYEeKPbUIbIX BPEAUTENICH IPUBOAUT K OBpExIeHUI0 80% M1010B.

B Kazaxcrane B 2015 rogy 611 IpUHAT 3aKOH O IPOU3BOJCTBE OPraHUYECKOM npoaykiu [1],
COINIACHO KOTOPOMY, BMECTO IIPUMEHEHUS NECTULHUIOB, HEOOXOIMMO IIUPOKO BHEAPATH B IPAKTUKY
3alIUTHl PaCTEHUI OHOJIOTHYECKHE METOIbI O0pbOBl. BHACTOsIIIEH CTaThETPUBEICHBI MAaTEPUAIIBI TIO
pa3paboTKe U BHEAPEHUIO OMOJOIMYECKHX CPEJCTB 3alMThl SI0JOHU, YTO IMO3BOJMUT YBEJIUYMUTH
MIPOU3BOJICTBO IKOJIOTHUYECKH YHCTOM (OpraHMYecKOn) MPOAYKLUH I BHYTPEHHETO NOTPEOIeHUs U
HKCIOPTa HAa BHEIIHMH pbhIHOK. HeoO0X0AMMO MOCTOSHHO OCYIIECTBISATH IOMCK U pa3BelcHUE
MOJIE3HBIX BUJOB HACEKOMBIX (IHTOMO(DAroB), HIMPOKO MPUMEHSTh OHomnpenapaTsl 1 (HepoMOHHBIE
JIOBYILIKH, pa3padaTbIBaTh TEXHOJIOIMU 3aILUTHl PACTEHUI OT BPEIHBIX OPraHU3MOB C aKLIEHTOM Ha
UX 9KOJIOTH3aLUIO.

Cpenu Bcero BHJOBOTO pa3zHOOOpa3usi YELIyeKPbUIBIX BpeauTenei s0JI0HH, HauOOJbIINM
pacipoCTpaHEHUEM ¥ BPEJOHOCHOCTHIO OTJIMYAeTCs SOJIOHHAs TUI0OJ0XKOpKa [2-4]. B oTnenbHbIe
rogasl 3tuM ¢utodarom nopexaaercs 1o 100% ypoxas s610k. B Gopnbe ¢ Bpemutenem 10
HACTOAILLIEI0 BpPEMEHU [PUMEHSIOTCS BBICOKOTOKCUYHBIE IECTUIUAbI, 4YTO OTPULIATEIBHO
CKa3bIBAETCSl Ha 3/I0POBbE JIIOAEH, OCOOCHHO yHnoTpeOstomux s010ku B cBexxeM Buzae. [loatomy
pa3paboTKa SKOIOTU3UPOBAHHON CUCTEMBI 3AIIUTHI IOJOHH OT IIOA0KOPKHH IPYTHX YEeITyeKPBLIBIX
BpenuTeneil ¢ MUHMMM3ALUEH MCIIONb30BaHUS XMMHUYECKMX MECTHUIMJIOB U BHEApPEHHEM Ooiiee
0e30macHbIX, OMOJIOTHYECKUX METOMOB, SBIISICTCS BeChbMa aKTyaJbHOW HAYYHOW M MPAKTUYECKOM
3a7a4ei.

Memoowvt u mamepuavt

IIpu mnpoBeneHHMM TOJEBBIX M Ja0OPATOPHBIX MCCIEIOBAHUNA OBUIM  HCIHOJIb30BAHBI
OOIIETTPUHSATHIC B SHTOMOJIOTUH U 3aLIUTE PACTEHUI METO/IbI, a TAK)KE OPUTHHAIBHbIE MOAU(DUKAINN
noByiek. [Touck 1 BbIBICHHE BpeAUTENEH U MOJIE3HBIX HACEKOMBIX (3HTOMO(]AroB) MpoBOAUIH B
cazax roro-socroka Kasaxcrana u B ropHbIX IUIO/IOBBIX Jiecax Ha sg010He Cusepca.

JUis OTJIOBA JIETAIOLIMX HACEKOMBIX B arpolieHO3ax C€ajla UCHOJIb30BAIM SHTOMOJIOTMYECKUN
cadyok. Jlns oOHapykeHHs SHTOMO(AroB MPOBOIWIM CIUIOUIHOE KOIIEHHE pPACTHTEIBHOCTH,
TIIATENbHO HUIACHTU(GUIMPYS OTIOBICHHbIE BHUIbl. C 1LI€IbIO BBISBICHUS MEJIKUX Mapa3UTOUIOB
(Hampumep, TpUXorpaMMaTuj U OpakoHHI) coOMpanu sfila U TYCEHHI] UX €CTECTBEHHBIX XO35€B
(4emyeKpbUIBIX BpeAnTeNIeH) HEMOCPEACTBEHHO B IOJIEBBIX YCIOBHSIX. B HOuHOE Bpemsi OTIIOB
HACEKOMBIX OCYILIECTBIISUIA Ha CBET YIbTPa(roIE€TOBON JaMIIbl CIEIUAILHOTO CIIEKTPa, COOpaHHBIX
HACEKOMBIX €XXEHEIEIbHO NMPOCMAaTPUBAIM B TEUEHHE BCErO BEreTAllMOHHOrO MepHroja (¢ paHHeH
BECHBI JI0 MO3/IHEH oceHn)[3, 6].

Pezynomamut u oocysncoenue

B 2021-2023 ronpl Ha mTamMObI 1EPEBLEB B cajiax ObL10 HanoxkeHo Oosee 1000 10BUMX MOSICOB,
U3 KOTOpBIX ObLI0 coOpano 2071 rycenun s6J0HHON MII0/105KOpKU. B paHHeBeceHHMI nepuos moj
KOpOH 1ITaMOOB JiepeBbeB ObLIO BhIsIBIEHO Oosiee 350 3umyromux ryceHull. bompiioe konuyecTBo
Napa3uTUPOBAHHBIX ryceHHI] Obl1o yctaHoBieHO B 2021 u 2023 rogax B KX «Omxacy», 23,9% u
40,5% COOTBETCTBEHHO OT O0IIero yucia Bcex coOpaHHBIX ocobei. Taxxe B 2022-2023 romax
BBISIBJIEHBl Mapa3uTel B cagy Jaboparopun OuorexHonorunTOO «KasHUU3uKP wum. XK.
XKuemOaeBa», cTeneHb Mapa3suTHpoBaHUs cocTaBmwia 26,6% u 29,0% coorBerctBeHHo. B KX
«Omxacy, TOMUMO YKa3aHHBIX BUJIOB, CPEJU I'YCEHUI U MHOTHX JIPYTUX SHTOMOGAroB ObLI BISIBIIEH
napasut Mastrus ridens, KOTOpbIif MOXKET OBITh MCIIOJIB30BaH ISl pa3BeleHHUs U OMOIOTHYECKOTO
KOHTPOJISI IPOTUB SIOJIOHHOM TIJI0/I0KOPKH. DTOT Mapa3uT ObUT BBIsABIICH €€ B 1994 rony, BeIBe3eH
n3 KazaxcraHa MHOCTpaHHBIMM YYE€HBIMM U UHTPOAYLHMpPOBaH B ABcTpanuu, Hooil 3emanauu u
Ywnn.

B KX «Amnaray» HaOmonancs CyIIeCTBEHHO Oojiee HU3KHM MPOLEHT Mapa3suTHPOBAHUS
TYCEHHII, COCTABJISIBIINU JUIIH 5,5%. ITO pa3nudmre 4aCTUHIHO OOBSICHSAETCS TEM, YTO COPT SOJOHU
Anopt, mnpeobmagarommuii B KX «Omxac», aeMoHCTpupyeT Oojiee BBICOKYIO CTEIEHb
MOBPEKIAEMOCTH SIOJJOHHOM TIUIOIOKOPKOM 1o cpaBHeHHI0 ¢ coprtoMm [ompen [lenuiiec,
nomuupyrommM B KX «Amaray». B KX «Omxac» 1o 3Tol NpUYMHE KOJIMYECTBO T'yCEHUIL
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ILTOI0KOPKH, KaK IIPaBHIIO, ObIJIO 3HAYNTEIBHO BBIIIIE, @ IIPOLCHT 3apaXKEHUs 0Ka3aJICs BBIIIE 3a CUET
JIOTIOJTHUTEIBHOTO BBIITyCKa HAMH MMAapa3suTOB MacTpyca U OpakoHa.

Heo0xoauMo OTMETUTH, YTO OCHOBHOM NPUYMHON CHIDKEHHS YHCIEHHOCTH 3HTOMO(]AroB
SIBJISIETCS peryisipHoe mpoBeaeHne B KX «Anatay» XUMHUECKHX 00pabOoTOK.

Ha pucynke 1 mokazano umaro Mastrus ridens, BeisiBiierroro B KX «Okacy.

Pucynox 1 — Mastrus ridens (Horstmann, 2009) — MacCTPYCpHJICHC,
ceM. Ichneumonidae — uxaeBMOHU BT

B 2021 romy u3 3apakeHHBIX T'YCEHHMII sIOJOHHOHM IUIOA0KOPKH ObLIO oToOpaHo 45 ocobeit
MacTpyca, KOTOpble ObLIM MCIIOJB30BaHbI, BIIOCIEIACTBUM, JI MPOBEIEHHsS 3KCIEPUMEHTOB IO
YCTaHOBJICHHIO BO3MOYKHOCTH €T0 pa3Be/ieHHsI. [ OnbITOB OBUIN HCIIOIB30BAHBI CBEKEOOPE3aHHBIC
BETBU 50JIOHM, a TaKKe IUIOABI, HAa KOTOPBIX 3apaHee ObUIM IMOJY4YEeHbl KIIAJAKH SHI sIOJOHHOU
TUTOT0KOPKH.

BerBu u muonpl ObUlM pa3MelIeHbl B CajikaX, B KOTOpbIE 3apaHee BBIMyCKanu Oabouek
SIOJIOHHOM TUTO/IO’KOPKH U MOJTydalld SHIEKIa ki, BeimyieHHbie B caaku umaro Mastrus ridens ue
3apakalu siila MIoA0XKOpKU. B meproa oTpokaeHus ryceHul] io10’K0pKH IOBTOPHOIIPOU3BEICH
BeITyckMastrus ridensc menpio 3apakeHHs TYCCHHI, OJJHAKO W B OTOM Cliydae 3apaKeHHs
3a(huKCHPOBaHO HE OBLIO.

Pucynok 2 - Jlnunnku napasura Mastrus ridens

BTopoii 3KCHEpUMEHT MO YCTaHOBJIEHUIO 3apaXKeHHOCTH sOJOHHOHM miiojoxopku Mastrus
ridens Taxxe ObUTH IPOBENCHHF B JIADOPATOPHBIX YCIOBHSAX. [IJIs1 ATOr0 aHAIOTHYHBIM CIOCOOOM
BHayaJle B CaJKax MOJIydyaldu SHIEKIaJKd IUIOAOXKOPKM U OTPOJMBILIMECS W3 HUX TyCEHMIIBI
BHEAPSUIUCH B M0/bl. Korza ryceHulsl 1ocTuraay cTapuiero Bo3pacTa, OIIoJOTBOPEHHBIE CAMKU
Mastrus ridens otknanpiBaau mo 2-3 siflla B T'YCEHHIB [UIOJOKOPKH. 3apaKCHHBIX Mapa3uToOM
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T'YCEHUI] SIOIOHHOH TIOI0KOPKHU COJCPIKAIIU B CaJKaX, MOIICPKUBAS BIAKHOCTh BO3/IyXa BATHBIMU
TaMIIOHaMH Ha ypoBHE 65%. OTpoauBIIHECS U3 OTJIOKCHHBIX SHIl JUYMHKHA Tapa3uTa MUTAIHCh
IYCCHHIIAMHU SIOJIOHHOM IIJIOJI0XKOPKU (PUCYHOK 2). B cpeaHeM MpoaODKUTENIbHOCTh Pa3BUTHS
JIMYUHKY OT SHIIA 10 KYKOJKH cocTaBma 9-10 areit mpu Temneparype +24°C.

Ilepuon ctanuu Kykoaku jyuiics 9 qaeit (pucynok 3). Kopmienue napasura Me1oM I03BOJIUIIO
obecreuynTh MPOAOIDKUTEIBHOCTh JKu3HU Mastrus ridensmo 16-18 ngmeit. HcciemoBanust 1mo
M3YUYCHHUIO BO3MOXHOCTH pa3BezicHus napasura Mastrus ridens OyayT mpoaobKeHbl, TOCKOJIBKY OH
MPEACTABIISIET COO0M MHTEPECHBINH 00BEKT JJIs JAIbHEHIIINX UCCIICTOBAHMM.

Pucynok 3 - [lIkypku s1070HHOH IJI0I0KOPKH, PSIIOM — KyKOJIKH mapasura Mastrus ridens

CornacHo nanHbiM E.M. MakapoBa, I'yceHHIIBI IUIOI0KOPKH, 3apakeHHbie Mastrus ridens,
OBUTH 3aperucTpupoBanbl yxke B 1979 romy. ABTOp OTMEYaeT, 4TO Tapa3WT B HAUOOJbIIEM
KoJIn4yecTBe OBl 3apeTUCTPUPOBaH B cady Tanrapckoro coproydactka, rae 30% u3 obiero ymucna
I'YCCHHUIIOBLIH MTAPa3UTHPOBAHBI, U3 KOTOPBIX 11% — 3apaskers Mastrus ridens. B 1979 roay crenenb
3apaxkenus cocrasmia 6,3% (19% ot obmiero unca rycenui) [7].

JIns monmydeHWs JaHHBIX O pachpocTpaHeHud Mastrus ridens ObuM  TIPOBEACHBI
JIONIOJTHUTENbHBIE 00CieI0BaHUs 0JIOHb B JUKOIIJIOJOBBIX T'OPHBIX JiecaX, IJie HE MPOBOIMINCH
xumudeckue oopabotku. B Tanrapckom paiione Biecax Mne-Anarayckoro ['HIIII B Meneyckom u
TyprenckoM secHUYecTBaxX ObUIM COOpaHbI I'YCEHMIIbI sIOJIOHHOM IJIO0JI0’KOPKU U3 IUIOJIOB sI0JOHU
Cugepca B konmmuectBe 100 ocobel, mpu 5TOM, HU B OJIHOM M3 HUX SHTOMO(DAr He OB BHISBIICH.

B 2022-2023 roasl ObIIM MPOAOIDKEHBI PabOTHI MO OTPAOOTKE METOAMKH JIabOpaTOPHOTO
pa3Benenus napasuta Mastrus ridens, BesiBnernoro B 2021 rogy B KX «Omxkac» Kapacaiickoro
paiioHa ATMAaTHHCKOMN 00JIacTH, HAa OCHOBE JIUTEPATYPHBIX JaHHBIX [8].

Hamm oneiTel mokasanu, uro Mastrus ridens 3apakaeT TOJIBKO T'YCEHHI[ TUIOJOKOPKH 5-TO
BO3pAcTa U HE 3apakaeT I'yCEHUI] MJIaIIINX BO3PACcTOB.

[TosTOoMy, yuauThIBasi TOT (PaKT, YTO MApA3UT paHee He ObLT UCCIEeIOBAH MO YCTAHOBICHHUIO €T0
COJIep’KaHUs U pa3BeICHUs, HAMU MTPOBEACH SKCIEPUMEHT, KOIIa Ui €ro akTUBU3AIMK B KaueCTBe
X03sMHa ObLTM TpeIokeHbl auurHku BockoBoit mosnu (Galleria mellonella). Dxcnepument, k
COXAaJICHHIO, TI0Ka3aJl OTPULATEIbHBIN PEe3yJbTaT B CBA3U C TE€M, UTO Mapa3UT HE 3apaskall JUYUHOK
MOJTH.

[TockonbKy 3a/1aua cOCTOsIIA B pa3BeIeHUH SIOJIOHHOMN MJI0JJ0KOPKH, YTOOBI ITOTYYUTh I'YCEHHUI
U KYKOJIOK ¢uTodara u 3apaxars ux Mastrus ridens, Obuti HauaThl UCCICIOBAHMS IO pa3paboTKe
TEXHOJIOTUH pa3BelleHHs I0JOHHOM TI0I0KOPKH U SHTOMO(ara Mastrus ridens.

Paszsedenue sabnounoti nnodoocopku. JIns cozgaHus 1abOpaTOPHONW JIMHUK MOIMYINSLUU
SIOJIOHHON TUTOJJOKOPKK Xo3simHa Mastrus ridens, Obutn coOpaHbl KYKOJIKH (HUTO(Arans JOBUMX
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MOSICOB, HAJIOXKEHHBIX paHee Ha JIEPEBhS B X03IMCTBaX AJIMATUHCKOMW 00acTi. MHOTHE aBTOPHI, IO
MOBOY Pa3BeIEHUSI HACEKOMBIX, YTBEPXKIAIOT, YTO COOpAaHHBIE B MOJIEBBIX YCIOBUSAX BHUJIBI TPYIHO
alanTHPYIOTCA K JIaOOpaTOPHBIM YCJIOBUSAM M HX aJaNnTalys 3aHMMaeT B CTaJusAX OHTOIeHe3a
HeckoabKo mokoneHuit [9, 10]. Tem He MeHee, HECMOTPSL Ha 3TO, MBI ITPOBEIH SKCIEPUMEHTHI 110
pa3BeieHHIO SIONOHHOM TUIOJJOKOPKH U dKTomapaszura Mastrus ridens. B 1abopaTopHBIX yCIIOBHUSIX
BBUICTEBIINE M3 KYKOJIOK 0a00uku sIOJOHHOW IUIOAOKOPKH, uepe3 2-3 AHA MOciie CrnapuBaHUS,
OPUCTYNAIN K OTKIaAKe sAul. [l OTKIaJKM sWI UMaro MCIOJb30BaJlach BOILICHHas Oymara,
npeaBapuTeNIbHO 00paboTaHHAs CHHPTOM ISl Ae3uH(eKnuu. [Ipu 3TOM,HEOOXOIUMO OTMETUTh
TaKoM (akT, YTO UMaro IUI0J0KOPKH OXOTHO OTKJIAJbIBAIM AHIA HA IIJIACTUKOBYIO Tapy, B KOTOPOH
OHM conepkanuch. Ilocne OTpokIeHUs U3 SUL, TYCEHMI] KHCTOYKOW IepeKiajplBajli Ha
WHMBUIYaIbHYIO MUTATEIBHYIO Cpey (PUCYHOK 4).

Pucynok 4 — OtpoauBiimecs ryCeHHIIbl S0JIOHHOMN TI10/10KOPKH
(Laspeyresia pomonella L.)

PaboTh! 0 moa0opy MHAMBUYAIbHON MUTATENBHON CPEbl 11 COEPKAHUS U pPa3BEeCHUS B
1a00paTOPHBIX YCIOBUSAX MMAaro M T'yCEHHII SOJIOHHOM IJI0JJOKOPKHU OBLIH NMPOBEICHHI 3apaHee. B
XO0JIe UCCIIEI0BaHUI MPOTECTUPOBAHO JiBa MeToa. I1epBrlii MeTo1 peaycMaTpuBall UCIIOJIb30BaHHUE
arap-arapa, KyKypy3HOi MyKH, 3apo/iblllia MIIEHUIbl, TUBHBIX IPOAOKEH, aCKOPOMHOBOW KUCIIOTHI,
OE€H30MHOBOM KHUCIOTHI, (opmanuHa u Boabl [11-13]. Bropoit merox Bkmrouan arap-arap,
KYKYpPY3HYI0 MYKy, MIIEHUYHbIE OTPYOH, COJIOJOBBIII POCTOK, COEBYI0 MYKY, ACKOPOMHOBYIO,
JMMOHHYIO U COPOMHOBYIO KUCIIOTHI, (hopManuH u Boxay [14]. {ns cOGopa nuunHOK 5-T0 Bo3pacTa Ha
MOBEPXHOCTh MUTATENIBHOT0 cyOcTpaTa Kilajau ropprupoBaHHYI0 OyMary MmupuHoi 4 cM, ayimHoM 12-
15 cM, KOTOpBIX cOOMpanu B BHJE KOJIEUEK. 3alo3LIMX HAa OyMary ryCeHHI] UCIOJIb30BaIM IS
BhIKapMmiuBaHus Mastrus ridens. PesynbTaThl 3KCIEpUMEHTa [0 YCTPAHEHHIO KOJMYECTBA
BBDKUBIINX I'yCEHUI] I0JIOHHOM MII0A0KOPKH MOCIe KOPMIICHUS MHANBUIYAIbHBIMUA UTATEIbHBIMU
cpenaMu rnokasasbl B Tabnuie 1.

Tabauna 1 - KonnuecTBO BBDKUBIIMX T'yCEHHUI[ SIOJIOHHOM IJIOJIOKOPKH IOCIIE KOPMIICHHS
VHJIMBU1yaJIbHBIMU NMUTATEIbHBIMU cocTaBamu, 2022 r.

IToBTOpHOCTH Kopmnernne UTIC mo metoamke Dyck Kopmnenue UTIC no meronuke ['pecc
Kon-Bo Kon-Bo JIO OTIBITA OKYKJIMBIINECS JINUUHKH
9K3EMILIIPOB OKYKITUBILIUXCS
JIO OIIbITA JIMYMHOK, 0co0er
I 12 1 12 1
1 12 0 12 2
Il 12 2 12 0
v 12 1 12 0
Hroro 48 4 48 3
BrpkuBaemocts, % 8,3 6,25
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['yceHUIIBI TII010KOPKU B MOIU(DUIIMPOBAHHBIX TUTATEIBLHBIX CPEIaX Pa3BUBAIUCH B CPETHEM
30-33 nHs, TOTNIa Kak Ha 3€JeHBIX S0JI0KaxX X pa3Butue 3anuMaio 40-42 nus (pucynok 5). ITocie
OKYKJIMBAHUS T'YCEHHUII MPOBEICHO B3BEIIMBAHUE, IPH 3TOM BEC OJIHON KYKOJIKH COCTAaBUJI CPETHEM
+25,5 mr. VI3 naHHbIX TaOuuIpl 1 BUAHO, YTO BEDKMBAEMOCTh T'YCEHHI] OKa3aiach OYeHb HU3KOH 6,25-
8,3%, pu 3ToM 90% CMEPTHOCTH NPUXOJUIIOCH HA TYCEHUI] 1 -Iro BO3pacTa, TaK KaK IpH OTPyKEHUU
B MUTATENIbHYIO CpeAy OHHM ObUTM XPYNKHUMH M MaJOaKTHBHBIMH. OKCIIEPHUMEHTHI MO HOJI00pYy
WHIVUBUAYAIBHBIX IUTATEIBHBIX CPEJICTB, OICHUBAIOIINX BBDKUBAEMOCTh TyCEHUI[ OyayT
IIPOJIOJIKEHBI B TIOCIEAYIOIINX UCCIIEJOBAHUSIX.

PucyHnok 5 — JInunnku mapasura Mastrus ridens

IToMuMoO pa3MHOKEHHsI SIOJOHHOW IJIOJOKOPKM B KayecTBE XO3siMHA JUIs paboThl B
71a00paTOPHBIX YCIOBUSAX, HEOOXOIUMBIM HAIIPABICHUEM TPU pa3padOTKe TEXHOJIOTHH TPUMEHEHUS
napasurta Mastrus ridens HenocpencTBEHHO B cajly, SIBJISETCS METOIMKA €r0 MacCOBOIO Pa3BE/ICHHUSI.
Texnonoruueckuii npouecc pazseaeHus Mastrus ridens Bxirogan ciieyromnye 3Tarsl: HaKOIJICHHE,
pa3BezieHue, CoJIepyKaHue X0391MHa U XpaHEeHUe Mapa3uTa.

Pa3zBenenue napasuta B 1a00OpaTOPHBIX YCJIOBUSX OCYILECTBIISUIM Ha T'yCEHUIAX SI0JOHHOU
TJIOJ0KOPKH 5-r0 Bo3pacTa, mpu Temmeparype 24°C, Bmaxzoctn 60%. Mastrus ridens ue
MapasuTUPOBa, Kak ObIJIO OTMEYEHO BBILIE, HA MPEJIOKEHHBIX €My JIMYMHKAaX BOCKOBOM Mosu. B
1a00opaTOpUM NATPOHTAXKHU C T'YCEHUIIAMU SI0OJIOHHOMN TUI0/105KOPKH ObUTH MOMEIEHBI B IJIACTUKOBBIE
Tapbl, B KOTOpbIE 3aT€M BBINyCKaIHCh 1Mo 10 mapa3uToB B COOTHOLIEHUM XO3AWH:mapasut 1:1

(pucyHOK 6).

Pucynok 6 — Kaccets! u3 ropprupoBanHoii Oymaru
¢ ryceHuIaMu sI0J10HHO# tutomoxopku (Laspeyresia pomonella L.)
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banky ¢ HACEKOMBIMH TIOMEIIATHUCh B TEMHOE TIOMEIIEHUE U COAePKAIUCh IPU TeMIIepaType
24°C B TedeHue TpeX MAHEW. 3aTeM HTUX K€ Mapa3uTOB MCIOJB30BAIM 3aHOBO, MHPH STOM
MOJIKJIA/IbIBast UM T'yceHHI] OpakoHa. JlJi1 TOro 4yToOBl B MpOLIECCEe Pa3BeIEHUSI HE YMEHBINAIOCH B
MMOTOMCTBE KOJIMYECTBO CaMOK, HACEKOMBIX MOJKAPMIIMBAIN YIIEBOJHON HACTOMKON (MEIOBBIM
cuporom). CpeiHss MPOJOIKUTEIIBHOCTh Pa3BUTHSA OT AKIA 0 KYKOJIKH B OKCTIEPUMEHTE COCTaBHIIO
10 ngmeii. Ilpm gomonHUTENILHOM KOpMiIcHMHM wuMaro Mastrus ridens cupomom wu3 Menaa
MPOJIOKUTENIBHOCTD KU3HU [apa3uTa COCTaBUia, B cpeHeM, 17,6 nHei.

Hcnonb3oBanre 3HTOMOGAroB B 3KOJOTH3UPOBAHHON CHUCTEME 3aIUTHI IIOJOBBIX CaZ0B OT
BpeIuTeNeii OCHOBAaHO Ha OHMOJOTMYECKHX TIOKa3aHUAX, NPEACTABISIOMUX CcHenuduky
JOMUHHUPOBAHUS B arpoleHO3€ IUIOAOBOIO caja MOMYJSIIHM TMOJE3HbIX BHUJIOB B OIpeAeicHHbIC
nepuonsl pazButusi ¢Qurodaros. I[lpu sToM Hambonee 1enecooOpa3HO COUYETATh IOJIE3HYIO
NeSTeNIbHOCTh  dHTOMO(AroB B  HMHTErpaldd 00pabOTOK ¢ IpemapaTaMd Ha OCHOBE
JHTOMOITATOTCHHBIX OPTaHU3MOB BUPYCOB, OaKTepHii, rpuOOB, HeMaTo | u apyrux [15].

JInst perieHust BOmpoca BKIIIOUEHHs sHTOMOGara Mastrus ridens B cucteMy OHOJOTHYECKON
3alIUTHI caja OT SIOJIOHHOHM TUIOIOKOPKH, B JTa0OPATOPHBIX YCIOBUSAX ObLa MpOBEIeHa OLEHKa
BIUSHUS psijla OHOMHCEKTUIUIOB W XMMHUYECKUX HMHCEKTHIIMIOB Ha COBMECTUMOCTH C
skTonapasuroM. OIleHKa TPOBEJCHA C MCHOJb30BaHHMEM mpenapara Outokcubarmutua (Bacillus
thuringiensis) (u3  pacuera 5 /1), aKTapoQur, 02 (cMech  TPUPOIHBIX
aBEPMEKTHHOB,IIPOIYIIMPYEMBIX MHKpoopranuzmom Streptomyces avermitilis) (10 mu/m), Bupyc
rpanynesa AII (0,2 /1) u koparen (xnopantpanununpon) (0,15 r/m). [Ipemapatamu onpbICKUBaIu
NaTPOHTAXH C TMYMHKamu rapazuta Mastrus ridens. BenkuBaeMocTh mapa3urta pacCUMTHIBAIM [TOCTIC
BbUIETA MMaro, HaXOJAILIUXCS B MaTpoHTaxax. B Tabmuie 2 mpuBeAeHbl JaHHbIE BHDKUBAEMOCTH
napasuta Mastrus ridens nmocie npuMeHeHUs: OMOJIOTUIECKUX U XMMUYECKUX TPEIapaToB.

Tadamuma 2 — OrneHka BBDKMBAGMOCTH JKTomapasura Mastrus ridens mpu npumMeHeHHH
XUMHYECKUX M OMOJIOTHYECKHUX MpenaparoB (JadopaTopHble ycioBus, 2022r.)

[ToBTOpPHOCTH Kontpons AxTtapodur Bupyc rpanynesa Bt Koparen
A1l
O | BBUIETENIO | JO | BBUIETENO | 10 | BBUIETENIO | 1O | BBUICTENO | IO | BBIJIETENO
00p. “Maro 00p. uMaro 00p. uMaro 00. “Maro 00p. “Maro
1 3 3 3 0 3 3 3 2 3 0
2 3 3 3 1 3 3 3 2 3 0
3 3 3 3 0 3 3 3 2 3 0
4 3 3 3 0 3 3 3 3 3 0
Cp. 3,0 3,0 3,0 0,25 3,0 3,0 3,0 2,25 3,0 0,0

BepkuBaemocth momyisituu - Mastrus  ridens  mocie  00paboOTKM  OMTOKCHOANMIIITHHOM
cocraBuia 75,0%. YcraHoBieHa IOJTHAs COBMECTUMOCTD BUpYca rpaHyJie3a si0NOHHOH MII0I0KOPKU
C DKTOIMAPa3UTOM, ITOKA3aBIIHI CBOIO HETOKCHYHOCTH /it Mastrus ridens, Tak kak mocie o0paboTKu
gyuciaeHHOCTh cocTaBmwia 100%. Ha ocHOBaHMHM TMOJIyYEHHBIX JaHHBIX MOXKHO YTBEPXKIATh, UYTO
BKIIIOUeHHE OwoareHTa Mastrus ridens B OyayiieM B CHCTEMY 3allUThl SIOJOHH OT SOJOHHOM
TUTOI0KOPKH B YCIIOBUSIX AJIMAaTHHCKOW OOJIACTH, SIBJISIETCSI BIIOJIHE OIPABIAHHBIM B KOMILIEKCE C
JIPYTUMH CPEACTBAMH 3alIUTHI, TaK KaK 3TO TO3BOJISIET YCHIIHTH d()(HEKTUBHOCTH OMOIOTHYECKON
CHCTEMBI SI0JIOHEBOTO cajia.

B cBs3u ¢ Tem, uro Mastrus ridens B 1abopaTOpHBIX YCIOBHUSIX Pa3MHOXKAETCS OUEHb CII0KHO,
HaMU OBLT UCTIBITaH TaKXke Mapa3ut opakoH (Bracon hebetor) KOTOPBIA COAEPIKUTCS B JTaAOOPATOPHOMA
KOJUIEKIIMM HWHCTUTYyTa (pucyHOK 7). B 1abopaTopHbIX ycHoBHSX OpakoH pa3MHOXalCs Ha
HacekoMoM-xo3suHe (Galleria melonella) [16-18].
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Pucynok 7 — maro Habrobracon hebetor

(https://commons.wikimedia.org/w/index.php?curid)

B naGopaTopHbIX ycioBUsAX OBLIM MPOBEACHBI 3KCIEPUMEHTHI 10 OLEHKE MapasuTHYECKOn
3G GEeKTUBHOCTH TMapa3uta OpakoHa MPOTHUB IEJIIEBOTO BPEAUTEINSA, JJS YEr0 TYCEHHUI] CTapIIuX
BO3PACTOB MOMeLIanu B roppupoBaHHble Oymaru. [To3xe Kk oceBLUIMM I'yCEHHMIIaM BBIITyCKalld UMaro
Opaxona. OTBIT TPOBOIMIICS B YETHIPEXKPATHOM MOBTOPHOCTHU (PUCYHOK §,9).

Pucynok 8- I'oppupoBannas 6ymara ¢

JTUYMHKAMHU sIOJIOHHOM II0/I0KOPKH,
nmabopaTopus MOJE3HBIX HACEKOMBIX

Pucynok 9- Canok ¢ TUIMHKaAMH
SIOJIOHHOM TIJI0JJOKOPKH U TIapa3uTOM OpPaKoH,
nabopaTopus MOJIE3HBIX HACEKOMBIX

Tabauna 3 — [TapazuTudeckas akTHBHOCTh OPaKOHA B OTHOIICHHUH SIOJIOHHOW TUTOI0KOPKH

OO0BexT Komngectso W3 Hux: Komnaectro Komnaectso
TyCEHHUII Hapaian3oBaHo, % | MapasMTUPOBAHO, % | 0OPAa30BABINMXCS | BBLICTEBIIMX
KOKOHOB, IIT. 11apa3uToB, IIT.
S6nonnas
IUIOI0KOPKA 48 100 68,7 72 55
1V Bo3pacTa

Kak BWIHO, U3 JaHHBIX, MPEACTABICHHBIX B TaOimuie 3, OpakoH 3((HEKTHBHO Mapan30Ball
JTUYMHOK SI0JIOHHOM TIJI0JIOKOPKH, CTETNICHb IMapa3uTUpOBaHus coctaBuia 68,7%.
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B KX «Omxacy BeIITycK OpakoHa MPOBOIUIIN B KOHIIE KaXKIOTO MMOKOJIEHUS 3-XKPaTHO, KaXKIbIe
7 IHEW, IpH MOSIBJIEHUH NEPBBIX I'YCEHUII IUIOA0KOPKHU B JIOBUUX Nosgcax. MHTpOAYKIMIO TPOBOIMIN
B 10 Toukax Ha rekrap, u3 pacdera 1500 ocobeit Ha rekrap. Yder 3G()EKTHUBHOCTH CUHTAIIN IO
[apa3sUTUPOBAHHBIM I'yCEHHUIIaM s0JOHHOM IIJI0JJOKOPKH B KacceTaxX, PABHOMEPHO pa3BEIIaHHBIX B
caay, a Takke MO MOBPEXKICHHOCTH II0/0B. Kak mokasanu pe3ynbTarhl UCCIEI0OBaHUSA, CTEIEHb
3apakeHust OpakoHOM cocTtaBuia 48,3%.

[TonydeHHble pe3yabTaThl CBUAETEILCTBYIOT O TOM, YTO HCIOJB30BaHHE OpakoHa MPOTHB
SIOJIOHHOH TI0/105KOPKH MOKET OBITh 10CTaTOYHO 3()(PEeKTUBHBIM OMOJIOTHUECKUM METOIOM 3aIIUTHI.
B ycnoBusix KX «Omxac» creneHb 3apaXxeHus JUYUMHOK IJIOJ0XKOPKH coctaBwia 48,3%, 4To
HECKOJIbKO HIDKE JAHHBIX, TOJTYYEHHBIX B Ja0OpPaTOPHBIX U MOJIyeCTECTBEHHBIX yCIOoBUsX (68,7%).
BepositHo, cHmkeHune 5((EeKTUBHOCTH B caay CBSI3aHO C BJIMSHHUEM IOTOJHBIX (DaKTOPOB,
HEOJJHOPOAHOCTBIO PacCeIeHusl JHTOMOdara, a TaKKe HAINYHEM ATbTEPHATUBHBIX X035€EB.

CxoaHble pe3ysbTaThl OTMEUCHBI M B 3apyOeKHBIX HCCIAeAOBaHUAX. Tak, 1Mo maHHbIM [19],
3¢ (heKTHBHOCTH OpaKoHA B MPOMBIIIJICHHBIX cajax BapbupoBaina ot 40 1o 65%, B 3aBUCUMOCTH OT
IJIOTHOCTH TIOIMYJISIITUK BPEIUTENISI M CXEMBI BBITTyCKa. B paborax kurtalickux uccienoateneit [20]
OTMEYAETCsI, YTO KPATHOCTh MHTPOJYKIIMU UTPAET KIFOYEBYIO POJIb: NpU 2—3-KPAaTHBIX BBITYCKAX
ypOBEHb Mapa3suTUpOBaHus mpeBbimian 60%, Toraa Kak npu OJHOKPATHOM BBIMYCKE HE MPEBHIIIAT
35-40%.

Buvieoown

Takum oOpa3om, W3 BCEX BBIIBICHHBIX B IIpollecce TOWMCKa 3HTOMO(daros, HamOolee
MIPUEMIIEMBIM SIBJISIETCS TApa3UT OpaKkoH, KOTOPBIH ObLT UCTONb30BaH B 2023 rony B KOMILIEKCHOMN
CUCTEME 3allUThI caja.

boun mpoBeneHbl mpeaBapUTEIbHbIE HCCIEIOBAHHS IO YCTaHOBJICHHIO OHOpa3HOOpa3us
MaKpOOECIIO3BOHOYHBIX SIOJOHEBBIX Caf0B AJIMATHHCKON OOJIACTH.

Pe3ynbTathl UccneqoBaHMii MOKA3ald, 4YTO Ha HEOOpPaOOTaHHBIX yYacTKax caja pazHooOpasue
TaKCOHOB MaKpoOeclo3BOHOUHBIX BUAOB 10 40 % Bbllle, 4eM Ha ydacTKax, I/I€ PEryJspHO
MPOBOAMIIMCH XUMUYECKUue o0paboTku. Tak, Ha yyacTke 0e3 0O0pabOoTKHM OBLIO ycTaHOBJIEHO 226
BUJIOB IIOJIE3HBIX BHUJOB HACEKOMBIX, B TO K€ BPEMs IpPU PEryJSIpHOM NPHUMEHEHUU B Caay
MECTUIMA0B ObUIO BbIsABIEHO Jullb 93 Buma. OTMEYEHO, YTO HEKOTOPBIE BHUIBI MOJE3HBIX
HaceKoMBbIX, 3aHeceHHble B KpacHyto kuury Kazaxcrana u KpacHyio kHury AnmMaTuHKOM oOnacty,
gBIstomMecs 0co060 3((GEeKTUBHBIMU BHUIAMHU SHTOMO(AroB, BCTPEUYAKOTCS TOJNBKO Ha
HeoOpaOOTaHHBIX y4acTKaXx.

B o510l cBA3M, pa3paboTka OMOJOrMUYECKOW CHCTEMBbI KOHTPOJSI BpenuTeneil, B CBeTe
9KOJIOTM3AI[MH TEXHOJIOTHH CaJIOBBIX arpoLeH030B, Oy/1eT UMETh O0JIbIIIOE TPAKTUYECKOE 3HAUCHHE,
TaKk Kak o00eCHeYuT COXPAHHOCTh U palMOHAJIBHOE MHCIOJIb30BaHUE MaKpPOOECTI03BOHOYHBIX
sI0JIOHEBBIX CaJI0B.

Baarogapuocts. PaGora moaroroBieHa B pamKax BbImosHeHHs mpoekta AP 09259748
«Pa3paboTka TEXHOJOTHH OHOJIOTHYECKOr0 KOHTpOJIS SIOJOHHOW IIog0Xopku Laspeyresia
pomonella L. 1 denryekpbiIbIX BpeIuTeNe S0JI0HN CHCIIOIb30BaHHEM SHTOMO(AroB, HepOMOHOB H
6uonpenapatos» '® MOH PK.
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KA3AKCTAHHBIH OHTYCTIK-IIBIFBICBI BAKTAPBI MEH TAYJIbI
OPMAHJIAPBIHJIAFBI CUBEPC AJIMACBIHBIH, ITAWUJTAJTBI
IHTOMO®AYHACBIHBIH TYP KYPAMBIH HAKTBLJIAY

Anoamna

Makanaga Ka3akCTaHHBIH OHTYCTIK-LIBIFBICBIHAAFBl OaKTapa *oHE Tayibl xkalaiibl xKemic
opmanaapeiHaarsl CuBepc aima arambiHaarbl anma xemic skemipi (Cydia pomonella L) men
KaOBIPIIAKKAHATTHl  3USHKECTEPIHIH AHTOMO(ArTapblHbIH (Mapa3uT, KBIPTKBIII) KEPriIiKTI
MOMYJISIUSACHIHBIH, ~ MOJIIMETTEp KENTIpUIreH. AJMa JKeMiC JKEeMipiHiH MaMaHAaHABIPbUIFaH
saToModarsl Mastrus ridens ausIKTanasl, 011 OaKTapaa ajaMa )KeMic KeMipiHe Kapchl KOJIAaHy VIIiH
MEPCIEKTUBTI mapa3uT Ooubin TaObutaabl. CoHaii-ak, anMa emic xemipi meH Mastrus ridens-ti
3epTXaHaJIBIK ©cCipy JKYMbICTaphl XKyprizuiai. IlapasuTTi 3epTXxaHalblK jkafaaiina ecipy 5 *acTarbl
anMa JKeMic KeMipiHiH sxyiasiKypTTapeiaaa 24°C temmepatypana, 60% BUIFANIBITBIKTA JKY3ETe
achIPbULIBI.

Mastrus ridens sHromodarbiH OakIIaHbl aaMa MKEMIC >KEeMIpIHEH OHMOJIOTHSIIBIK KOpFay
KyHeciHe KOCy MOcCeNleCiH INelly YUIIH 3epTXaHalbIK kKafjaiia Oipkarap OUOJOTHSUIBIK KOHE
XUMUSUIBIK MHCEKTULUATEPIIH SKTOMAapa3uTIIeH YHIeCIMAUIITiHE dcepl OaraaH/Ibl.

3epTxaHanblK Kargaiina Mastrus-tig ete KublH KebOeroiHe OaimaHbICThI, 013 WHCTHUTYTTHIH
3epTXaHAIBIK KOJUICKIUSIChIHIA 0ap OpakoH mapasutiH (Bracon hebetor) cviHanm kepmik. bpakon
aJIMa JKeMIC JKeMIpiHIH KYJABI3KYPTTapbIH THIM/I TYPAE CalAaHbIPbIIN, Napa3uTTey aeHreii 68,7%
KYpasbl.

Kinm ce30ep: anmva xemic xemipi, 3HTOMOdar,CuBepc anmachl, NOMYJSILHs, Hapas3uT,
KBIPTKBILL, MACTPYC.
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«OciMIIKTep/l KOPFay - XKachLl OaiiTak a1eM» TakbIpbIObiHa XanblKapailblK FhUIBIMA-PAKTHKAIIBIK
koH(pepennmsiceiHbiH APHAWBI HIBIF APBIJIBIMbI

Abstract

The article presents data on local populations of entomophages (parasites, predators) of the
codling moth (CydiapomonellaL) and other lepidopteran pests in the gardens of southeastern
Kazakhstan and in mountain wild fruit forests on the Sievers apple tree. A specialized entomophage
against the codling moth, Mastrus ridens, was identified, which is a promising parasite for breeding
and use against the codling moth in gardens. Work was also carried out on laboratory breeding of the
codling moth and Mastrus ridens. Breeding of the parasite in laboratory conditions was carried out
on 5th-age codling moth caterpillars, at a temperature of 24 0C, humidity of 60%.

To solve the issue of including the entomophage Mastrus ridens in the system of biological
protection of the garden from the codling moth, an assessment of the effect of a number of biological
and chemical insecticides on compatibility with the ectoparasite was carried out in laboratory
conditions.

Considering the significant difficulties with laboratory reproduction of Mastrus ridens, we
additionally conducted studies of the parasite - Bracon hebetor Say., maintained in the institute's
collection. It was found that Bracon effectively paralyzes codling moth larvae, demonstrating a
parasitization rate of 68.7%.

Keywords: codling moth, entomophage, Sievers apple, population, parasite, predator, Mastrus.

Bxuanx aBTopoB

bexnazaposa 3.b. — KoHLenTyanu3anus, Hay4HOE PYKOBOACTBO HCCIIEIOBAaHUEM, CO3JaHUE
YEPHOBHUKA PYKOIIUCH.

Tempemes 1.1. — npoBeneHue uccien0BaHus, pe1aKTHPOBAHUE PYKOIIUCH.

Kanapibexkbi3pl . — mpoBeneHue ucciieOBaHMs, CO3/JaHHE YEPHOBHKA PYKOIIMCUU €€
pENaKTUPOBaHUE.

Yanunosa A.M. — KoHIeNTyanu3anus, pa3padoTka METO10JI0OTUH UCCIIEI0BaHUs, IPOBEACHNE
UCCIIEIOBaHUS.

JlxybaToBa O.A. — pa3paboTKa METOI0JIOTUU HCCIIEOBAHNS, IPOBEICHUE UCCIICIOBAHMS.

Jlxan6ateipoB A.ILL. — mpoBeaeHue ucciae 0BaHus.
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