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KHWPHUII (10KTOPJIMK JUCCEPTANUACH AHHOTALMSCH)

Juccepranms MaB3yCHHHUHI HoJ3apOjauru Ba 3apypatu. Ep ro3uaa
HKOJIOTMK MyaMMOJap [o3ara KeJaumd, artpod MyXuT Myxoda3zaCHHHHT
rnobamiamyBy, kaxoH 0o30opu cudartam maxcynoTiapra OyiaraH TaaaOWHUHT
OpTULIM, KHUIUIOK XYXaJIWIM SKUHJIAPUHHM 3apapKyHaHJa Ba KacaJUIMKIIapAaH
XUMOSIAIIHUHT OUOJIOTHK YCYJIM acOCHAAa XOCHIAOPJIMKHH CaKjIa0d KOJHII Xam/a
cuatiau, 3KOJIOTUK TO3a MaxCyJIoTaap eTULITUPHII J0JI13ap0 XUCOOIaHA IH.

Mamnakatumu3 arpooOuoneHo3uaa TyHiamiaapauiar 300 1aH opTUK Typiapu
yupab, mynapgaH 220 Typiapu  OKUHJIapHM ~ KeMUpHO  3apapiaiiu.
3apapkyHaHjanapra Kapimd KUMEBUM MoJJanap CypyHKalud KYJUJIAHUIIH
HaTWKacuaa 3apapKyHaHJIAJapHUHT MEeCTULMJIApra YuAaMiId aBJIOJIAPUHUHT
BY)KYy/Ira KEIUIIM Ky3aTWIMOKAA. KuIUIOK XYyKalWK 3KUHJIAPUHU 3apapKyHaH]a
Ba KacaJTMKJIapJaH XUMOsUIaIL1a 3KOJOTUK co(p XucoOmaHaguran OUOIOTUK yCyi
VIYUIMHUHT KEeWMHIM WWilapjaa KeHranO Oopuiliyd OWONOTMK XMMOS KWJIMII
TEXHOJOTUJIADUHU  TAKOMWUIAIITUPHUILHMA,  MaBCyMJa  KYJUIAHWJIAJWTaH
OMOMAaxCyJIOTJIApHUHT cU(daTh Ba yJapHU KYJUIalll caMapaJOopJIMTUHU OIIMPUIITHU
TaK030 3Taau. by 3ca eTHITUPUIAETIaH KUIUIOK XYXKAIUK 3KUHIApU XOCUIIMHU
3apapKyHaHJanapJaH cakjaad KOJUIIHU TaAbMUHIANIH.

WM y3rapuim xapaéHuia Maxauluid Typ SHTOMO(ariapuHUHT Hapa3uT-
XyxkalluH MyHoca0aTapuHu sXIIWial, OuosiabopaTopusiiapia OnoMaxcyloT-
JAPHUHT OHAJIMK aBJIOJIMHU SIHTUJIAI Ba yiIapJaH UIuiald ynuKapuiaa o jananuii
TEXHOJIOTUSJIADUHU  TaKOMWUIAINTUpUIL — Tpuxorpammanuar  (Hymenoptera,
Trichogrammatidae) tyHmammapra HucOaTtaH camapaid TabCHPUHHU OILIHPAJIH.
Kummok xyxanuk JKUHIApUAa y4YpauguraH TYHJIaMJIap 3apapuHUHT KyJaMU
KCHTAMUIIMHUHT OJIIMHY OJIMIL, YJIAPHUHT camMapaid KyllaHJajJapuHU KyJJiam
opkasii  Oaptapad OTUIN, TMAPA3UTHUHT  SIHTU  TYPJAPUHU  AHUKJIAII,
MaMJIaKaTUMHU3ra MHTPOAYKIMS KWINIL, WKJIMMJIAIITUPUII, TyHJIaMJIapHUHT
acocHil mapasuTd TPUXOrpaMMaHW HWIUIA0 YUKAPUII Ba KyJUlall YCyJUIApUHU
TaKOMUJUTAIIITUPHII J0J13ap0 OYVrbd XucobaaHaau.

Xo3upjaa  OPTUMH3  arpoLEHO3MJa  3apapKyHaHJajap  MUKIOPHHHU
OOLUKAPUIIHUHT OMp HeEYa ycyulapu MaBxyln OYynaub, mrynapnaH, (axaTruHa
FY3aHU 3apapKyHaHJalapAaH XUMOsl KMIMIIHUHT 90% ynymu OMOJIOTUK XHUMOS
KWINII YCYJIUTa TYFPU KeJau.

V36ekucron  Pecnybnmkacn  «KHIDIOK — XYKamuK — YCHMIMKIAPHHH
3apapKyHaHanIap, KacaJuIMKIap Ba OeroHa yTiapaaH XUMOs KHIUII TYFPUCUAANTH
KOHYHH Ba Y30ekucroH Pecry6imkacu Basupmap Maxkxamacuuunr 2004 i
29 maptaaru 148-con «VCI/IMJIHKJIapHH XMMOSI KWJIMII XU3MaTW TY3WJIMAaCUHU
TAaKOMUWJUTAIITUPUIIT ~ Ba  CaMapaJIOpJIMTUHUA  OMIUPHUIN  Yopa-Taadupiapu
TYFpUCHIIA»TH Kapopu Xama MasKyp ¢aonusTra TEruluid OolIKa MebEpHii-
XYKYKHM Xy}XoKariapiaa OenruiaHrad BasudanapHu amMalira OIIMpHUIra ymoy
JUCCEPTALIMS TAIKUKOTH MyailsiH Japaxaja Xu3mMaT KuJaau.

! A.Ill.XampaeB Y cuMIIHMKIapHH OMOJIOTUK XUMOS KMJIMII BocuTaiapu. Japcnuk. ®an Ba TexHosorus. — TolukeHT,
2015. — 4-6er.



TagkKuKOTHUHT pecny0/JuKa (paH Ba TEXHOJIOTHSUIADH PUBOKJIAHUIIM-
HUHI aCOCHil YCTYBOp WyHAIMUILIAPUTa OOFIMKJIAMIU. Ma3kyp TaJKuKOT
pecnyOnuka (aH Ba TEXHOJOTHUSIAp PUBOXNIAHUIIMHUHT V. « KUILTOK XYKamur,
OMOTEXHOJIOTHSI, SKOJOTUSI Ba aTpod MyXUT Myxodazacw» yCTYBOp HYHaIUIIU
noupacua oaxkapuiras.

JuccepranMsiHUHI MaB3yCcH OyiiM4a XOPHKUHA WIMHA-TAAKUKOTIAP
mapxu. Tpuxorpamma napazuTHHUHT TYpPJIAPUHHM AHUKJIAII, TapKajJull apealiu,
OMOPKOJIOTUK XYCYCHSTIIApH, TYHJIaMjIap COHUHU OOIIKApUII Ba XY KalWH
TYpJAPUHUHT aXaMHATH, CaMapald TypJapHHH aXpAaTHUII TPUXOTPAMMaHU SUIIA
KYMaWTUpUII Ba KyJUlall Oyiinya WIMHI M3TaHUILIIAP KaXOHHUHT €TaK4Yd WIMHAN
MapKasJiapy Ba OJIMA TABJIMM Myaccacalapuaa, skymiaaas, 1exas A&M University,
Department of Entomology University of Arizona (AKII); International
Organization for Biological Control (I'epmanms); Guangdong Entomological
Institute (Xuoii); Shikoku National Agricultural Experimental Station (SInonus);
Agriculture University of Tabriz (Opon); Agriculture University of Faisalabad
(IToxucton); Tamil Nadu Agricultural University (Xunaucton); byryHpoccus
YecuMIIMKIapHU XuMosi Kuiuin WHCTUTYTH (Poccus); MongoBa ycumiukiapHu
XMMOS KHJIMII, 3KOJIOTHS, TYNPOKIIYHOCIMK MHCTUTYTH (MommoBa): Y36eKnucToH
YCUMITMKJIAPHA XUMOSI KWJIUII WIMHUKA-TAIKUKOT UHCTUTYTH Ba TOIIKEHT JaBiat
arpap yHuBepcuTeTHAa (Y30eKHCTOH) KEHT KAMPOBIH WIMHI-TaIKMKOTIAp OJIHO
OOpUIIMOK1a.

ArpoOuorieHo3ga TpuxorpamMma TypJapHHH  KYyNauTUpUIL,  YyJIapHU
TaHTa4aKaHOTJIMJIApra Kapliv KYJlall Ba SKMHIIAp XOCUJIMHU CakjIad KOJIMILITa OUJT
XKaxoHJa onu0 OopuiraH WIMHA-TaJIKUKOTIAp HaTWXKacula KAaTop WIMHI Ba
amMajauil HaTWKajlap OJIMHIaH: TpHUXOTpaMMa MApPa3UTHHUHI PUBOXKIIAHUILIY,
O3UKJIAHWII 3aHXUPU Ba (PU3HOJIOTUK, OHOJIOTMK XYCYyCUSTJIApH, SUIH
KYNaWTUPHUIIA CYHbUM O3MKAa MyXuTiapujaH (oNJalaHUuIll TEXHOJOTHUSIApH
spatuiarad  (Texas A&M University, University of Arizona, Guangdong
Entomological Institute); TpuxorpaMMaHWHT PHUBOXIAHHII XYyCYCHUSTIApUTA
a0MOTHK Ba aHTPOIOTECH OMUWJIJIAP TAbCUPH, YIAPHU KYJUIAITHUHT TaKOMUJUIAIITaH
yeysiapu unniad uumkuiarad (International Organization for Biological Control);
arpoOMoIIeHO3/1a KYJJIAaHWIAAUTaH TMEeCTUIMIJIAPHUHT TPUXOTpaMMara TabCHUPH,
napasuT-XyKauH MyHOCa0aTIapUHUHT HIaKJIJTAHUIIWIA TpUxorpaMmma
napasuTHHUHT axamusaTu anukmanrad (Shikoku National Agricultural Experiment
Station, Tamil Nadu Agricultural University); TpuxorpaMMaHuHT TaOHuaTAa
OMONOTUK (hAOJJUIMIY OLIMIIKWTA TahCUP 3TYBUM KOHYHUSATIAp, TyHJIamiiapiapra
Kapuiy KyJjamja TypJIapUHUHT HUXTHCOCTAIITaHWHUA TaHJAIIHUHT aXaMUSTH
anmigianran  (Agriculture University of Tabriz, Agriculture University of
Faisalabad); TpuxorpaMMaHWUHT CHCTEMATHK TaXJIHJIK, KYHAWTHUPHIN, KYJUIAII,
3apapid TaHTAYaKaHOTIWIAp COHMHHM OOIIKAPUIMHUHT Ha3apuil Ba aMaldid
yCiyOyiapy, DSKOJOTMK MUHTakKajap Oyinya TapKadullv, WHTPOAYKITUSIIAIIL,
UKJIUMJIAIITUPUIN yCyiu uiuiad yukwirad (byTyHpoccusi YyCUMIMKIAPHUA XUMOS
KWW WIMHAW-TQAKUKOT WHCTUTYT, MoOJII0Ba YCHUMIIMKIAPHU XHMOS KHWJIMII,
AKOJIOTHS, TYPOKIIYHOCITUK UHCTUTYTH).


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjIhfm6yNTMAhWF3CwKHdHpBz8QFggdMAA&url=http%3A%2F%2Fwww.tnau.ac.in%2F&usg=AFQjCNH5o8rG6Gr04C4rBdGVrQV5EdXX0g&bvm=bv.121658157,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjIhfm6yNTMAhWF3CwKHdHpBz8QFggdMAA&url=http%3A%2F%2Fwww.tnau.ac.in%2F&usg=AFQjCNH5o8rG6Gr04C4rBdGVrQV5EdXX0g&bvm=bv.121658157,d.bGg

ByryHru KyHzna TpHUXOTpaMMaHUHT SIHTM — TypJapUHH aHUKJIAIra OWI,
KyMmIlaJiaH, KyHuJaru ycTyBOp MYHaiIUIUIapAa TaJAKUKOTIap oiu0d OOpUIMOKIA:
TPUXOTPAaMMAaHUHT OUOJIOTHK XYCYCHUSITIIApUHU Oaxojall, KUIUIOK XY>Kaaurujaa
TAHTA4aKaHOTIIM 3apapKyHaHAAJIapd MUKIOPUHHU OOIIKAPHII, KHUIUIOK XY>KaIuK
SKUHIIAPUAAH SKOJOTHUK TO3a, IOKOpU CHUGATIM MAaxCyJOTIAPUHU ETUIITHPHILL;
TPUXOTPAMMAHUHT CcaMapaJii TYpUHH HWHTPOAYKUHWS KWIHIL, KYMaWTHPHUIII
TE€XHOJIOTUSCUHU TAKOMHJLIAIITUPHULI.

MyaMMOHMHI  ypraswiraljmk  gapaxacu. Mapxkasuii  Ocuéna
TaHra4aKaHOTJIM 3apapKyHaHJajgapra KapluiM TpUXOrpaMMaHd  KyJulall Ba
TPUXOrPAMMAHUHT Maxajaui Typ TapkKuOMHU aHuKiam Oyitnua M. B. Bacunbes, B.
A. 3acnaBckuilt A. ®@. Pageukuii, H. @. Meiiep, H. A. Tenenra, L. M. I'punOepr,
B. A. KannuOunnap, TpuxorpaMMajlapHU TyHJIaM TyXymilapura Kapiiud OHUOJIOTHK
camapagopyiuruau anukiamaa A. @. Pycuak, ['. @. [Jropuy, JI. ®. Menonn, JI. B.
[TonGepesckas kabunap WKOOUN HaTHXKaIap OJIFaH.

V36ekucronna  TpuxorpaMMa — TYpNApMHM  AHMKJIAII,  yJAPHHHT
OMOAIKOJIOTUSICUHU Vypranum Ba Jga0oparopus LIApOUTHIA KYHaMTHUPHIL,
kyinaman A. I'. JaBnermuua, X. P. MupzanueBa, b. II. Amamkesuu, A. III.
Xampae, A. C. AmumyxammenoB, T. M. Aramup3zaeBa, A. II. Copoxkuna,
TpUXOTrpaMMa TYpPUHU HUHTPOAYKLHMS KWJIMII Ba 3apapKyHaHjajlapra HucOataH
caMapaJOpJIMTUHU YpraHuHU 3. AJUIOB ¥3 HIMUN UIUIapUAa TaAKUK dTraHiap.

JlyHEHMHT OoOIIKa XyIyajapuaa XaMm TpuUxorpamma TypJjapHHH aHUKJIaI
oyruua S. Nagarkatti, H. Nagaraja, E. R. Oatman, J. Z. Pinto, B. Pintureau, R.
Goujet, H. Prasad, TaHrayakanoT/iu 3apapKyHaHIa COHHHH OOIIKAPHIIIATH
tpuxorpammanuHr ypuu S. M. Greenberg, B. Ramesh, S. Ya. Reznik, N. P.
Vaghina, Typau o3uka MyxuTiapuaa KYNaWTUPHUILIHM TakoMuwuiamTupumga Li
Li-Ying, K. Miura, TpuxorpaMMaHHHT TyHJIamJjapra HIcOaTaH camapaJaopIuruHu
OLIUPHIII, KYJUTalll TEXHOJOTHsUIApUMHU TakomuwniamTupuinau J. Voegele, S. F.
Flanders, W. Quednau, B. Pintureau Ba Oorikaiap aHuKJIaraH.

Kettmnuamuk X. X. Kumcanb6oe, M. Pammumos, b. A. CynaiimoHoB, A.
CarnymnnaeB, A. Atamup3aeBajiap TPUXOTpaMMaHH KHIIUIOK XYKaJuK SKAHIIApUIa
yupaiiiural TaHrayakaHOTJIWIap TyXyMHUIa Kapllid KyJutaiml, Ouojaboparopusia
KYNaUTUpUII, MaXaUIMd TYypJapUHUHT OHMOJIOTMK XyCYCHSTJIapu Ba KYJUiall
yCyJUIapuHM HIUIa0 YMKKaH. AMMO pecryOJIMKaMH3ra caMapajid TpUXorpaMma
TypJapyuHU WHTPOAYKUMSJIAIl Ba HKUHJIApAAard TyHJIamilap COHUHHU camapaliu
Oomkapuin Oyiinua etapianda TaAKUKOTIAp YTKa3uIMaraH.

Juccepraumss MaB3YCMHMHI JHMCCepTanusi Oakapuiaérral  oJuil
TabJAUM Ba WJIMHI-TAAKHKOT MYACCACMHHMHI MJIMHUI-TAAKHKOT HILIAPH
Omwinan OorimKIuru. Jlucceprammss TagKUKOTH TOIIKEHT [OaBiaT arpap
yHuBepcuteTUHUHT K10-011 «Kunmok Xykanuk SKUHIApU 3apapKyHaHJa,
KacaJuluK Ba OeroHa yTiapAaH XHMMOS KWIMIIHUHT 3KOJOTHK cod, camapaid,
pecypcTekaMKop YWFyHJIAIITaH XHUMOSI TU3UMHHHM TakoMuuiamTupuin (2009-
2011 i), KXA-10-109-1V  «Mccukxonamapaa  ca03aBOT  SKHUHJIApU
3apapKyHaHJaIapura Kapim atpod MyXHuT y9yH Oe3apap OyiaraH OMOJOTHK Kypar
yCYJUIapUHM H371a0 TOMUII AacoCHAa SKOJOTHK CcOo() MaxcyJaoT eTHUIITHPHUII
TEXHONOTMACUHY TakoMumamrrupumny (2009-2011 iiit.), KD5-002 «Ycummmx
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3apapKyHaHJalapyu Mapa3suTiapd Ba YJIapHUHI OHMOLEHO3Jard pPUBOKJIAHUILI
Hazapusicu» (2012-2016 iit.), KXWM-5-105-2014-«bor skunnapuma ydpaiauran
3apapKyHaHjanapra Kapiid OWOJOTHMK YCYJIHU KYJJall Ba HKOJOTHK TO3a
MaxCyJOTJap ETUIITUPUIITHU Kopuik HStumy (2014-2015 i) HOMmapumaru
MaB3yJiapaa (QpyHIaMeHTall, WiIMHI-aMaliii Ba WHHOBAIMOH JaBjaT JIOMUXalapu
noupacua Oakapuiras.

TagKUKOTHHHI MaKCcaau KHIUIOK XYXKaJurd SKUHJIApuaa ydpalaura
TyHJIaMJIap COHMHHU OOIIKAPHUIIIA SKCTPEMAJ IapOUTra MOC TpUXOrpaMmMma TypUHU
TaHJIalll, UHTPOIYKIMSIAI, UKJIUMIAIITUPHUIL, SUIIU KYHaUTUPUII Ba TapKaTHIII
YCYJUIApUHU TaKOMWJUIAIITHPHUII XaMmAa OSKUHJIAp XOCWIMHHM Cakjiad KOJHII
TEXHOJIOTUSIAPUHU UIILIA0 YUKUIILIaH HOOparT.

TaagkuKOTHUHT Basudagapu:

arpoOMOLIEHO3/1a  yupalliuraH TyHJamiap TypjiapH, OHO3KOJOTHUACH,
TapKaJUII apeau, TyHJIaMjap COHUHU OOIIKApHILa Mapa3ut SHTOModar Typiiapu
Ba yJIAPHUHT ¥3ap0 HUCOATHHU aHUKJIAIIL;

MaMJIaKaTUMH3 UKJIUM HIaPOUTHUTa MOC TPUXOTpaMma TYPUHU UHTPOTYKIIHS
KWW, UKIUMIAIITAPUI, OUOIKOJIOTUK XYCYCHSTIAPUHU aHUKJIAII, MaXaJUIui
TypJap OujiaH TaKKOCJIalll,

arpoOMOIIEHO3/1a TPUXOTpaMMa PHUBOKJIAHUIINIA TYpJId SKOJOTHUK Ba
AHTPONOTeH OMUWJIJIAP TAbCUPUHU aHUKJIAII,

camMapaJid  TypJapHUHT  OMOJOTUK  (AOJUIMTMHM  OIIMPUII  4YOpa
TaAOMpIAPUHY HMILLIA0 YMKUII Ba KOPHUM 3TULI, KYHAUTUPUILI Xamaa KyJJIalIHUHT
camapajiop yCyJUlapuHU TaKOMUJUIAIITHPHILL

TPUXOIPaMMaHHU TaHTAaYaKaHOTIIU 3apapKyHaHJanapura Kapiy KyUIallHUHT
OMOJIOTHK Ba MKTUCOAMI camapaJopJuruHi aHUKJIAII.

TaagkMKOTHUHT 00bekTH cudaruga pecnyOnMKa KHUIUIOK —XY>KaJIUK
SKHUHIIAPH, YIAPHUHT Typ XYCYCHUSTIApU, XOCWJJIOPJIUTH, TyHJIamiap OuiiaH
3apapiaHUIl Japakacu OJIMHIaH.

TaagKUKOTHUHI TMPeAMeTH KUIUIOK XYXAJIWK SKUHJIAQPUHUHT TYHJIaAM
3apapKyHaHJadapyd Xamja yJIapHUHT Tapa3uTd XUCOOJaHTaH TpUXorpaMma
TypJiap¥, TPUXOIPAMMAHU KyNaWTUPHUII, KYyJUIall YCYyJUIapu Ba BOCUTAIAPU
XucoOJIaHaIu.

TaakukoTHUHT ycy/utapu. Omub OopwiraH TaaAKUKOTIAp coXara OWJ
MaBXyJl yciayOuil KyulaHMa Ba KypcaTMmasiap, 3apapKyHaHJaJapHUHT 3UWIWTH,
PUBOXIIAHUII JAUHAMHUKACH, 3apapiWivK Aapa)kacu, TPUXOTpaMMa TypJapUHUHT
cudar KypcaTKuwiapy, AOMHHAHTIIMIH, KYMAWTUPUII Ba KYyJJaml yciyolapw,
OMOJIOTHK camMapaJopIuru acocuaa Oakapuiiu.

b.I1.Anamkesuy, T.M.ATamup3zaeBa ycnyOnapu Oyiinya TpuXOorpaMMaHUHT
cuar xypcatkuunapu, W.Quednau ycinyou Oyitnya TAKCOHOMUK KUMMATIIUJIUTH,
B.C.A660T dbopmynacura MYBO(UK sHTOMO]arJapHUHT OMOJOTHK
camapagopyuru anukiaanau. Onuarad Hatwxkanap K. I'ap, b. A. Jlocnexos Ba I'.
®. Jlakun yciyOmapu €paamuaa MaTeMaTHK Ba CTATUCTHK TaXJIMJ KUJIHHIIU.
Anoxyia Xxonamiapja «ypradya XaTOJMK»HU XUCOOTra OJYyBUM Kacpui ycCyi
KYIaHWIAH. BapuaHTIap opacuiard «HT KHYHK (Gapk» Y CUMIMKIAPHH XHMOS
KWINII WIMUW-TAIKUKOT WHCTUTYTHUHMHI MAaTeMaTUK MOJeJuiall Ba Oamopar
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nabopaTopusicua SpaTUiraH KOMITBIOTED JacTypy EpAaMua aHUKIaH H.

TanKUKOTHUHT WIMUI SIHTUJIMTH KyHuaaruiapaad noopar:

TYHJaM TYpJApUHHUHT SKUHJIApAa ydpall Japa)kac, Fy3a TyHJIaMHUHUHT
acocuii mapasuTiapy Ba yJIapHUHT ¥3apo HUCOATH aHHWKJIaHTaH,

MaMJIaKaTUMH3 y4yH Tpuxorpammanuur suaru 1richogramma chilonis Ishii
Typd WHTPOIYKIUS KWJIWHTAH, HKJIAMJIAIITHPUITAH Ba OHMOJIOTHK XyCYCHSATIApU
aHWKJIaHTaH;

uHTpoAyKIHOoH Trichogramma chilonis typm Maxamnumit Typmap Owuian
TaKKOCJIAHTaH, YHUHT Typjl MaxXaJUIMi TaHTra4aKaHOTJIM 3apapKyHaHAa TypJjapra
KapIy OMOJIOTUK KYpCaTKUYJIapu aHUKJIAHTaH;

MaMJIaKaTUMU3/a TPUXOTpaMMaHH J1a00opaToOpHsi MAPOUTHAA CYHBHI 03WKa
(in vitro) épraMuia KYMauTHPHIN YCYIIH UIIUTA0 YHKHUIITaH,

MaMJIaKaTUMH3[a TPUXOTPAaMMaHM KaAJOKJAIl Ba 3apapid TyHJamiapra
JaJia MIApOUTHA KYJUTAITHUHT caMapalid TeXHOJIOTUSACH UTIIA0 YUKUIITaH;

arpoOMOIICHO3/1a TPUXOTPAMMAHUHT OMOJIOTHK (PAOJUIUTHTa TahCUP ITYBUH
DKOJIOTHK, aHTPONOTCH OMWUIAp  aHWKJIAHTaH, TyHJaMjapra  KapIid
KYJUIAaHWIAUTaH HWHCEKTHIMUTADHUHT  TPUXOTpaMMa IMapa3suTUTa TabCHUPH
aHUKJIaHUO, KaM TabCHUpPTa 3Ta TypJIapH UILIa0 YMKAPHINTA TABCUS dTHIITAH.

TagKUKOTHUHT aMaJIMii HATHXKACH KyHTaruiapaas noopar:

Fy3a Ba MOMUAOP dKUHJIApUIa Y4palauraH TyHJIaM TYpJIApUHUHT TapKUOH,
ydpain Japaxacd TaJKUK KWIMHUO MaMIIAKaTUMH3 WUKJIUM IAPOUTUTA MOC STHTH
Trichogramma chilonis Typu naTpORyKIMsIIaHTaH;

WHTPOIYKIIMOH TYPHUHT TYHJIaMJIap Ba OOIIKA TaHra4aKaHOTIIWJIAP COHUHU
OommKkapuiga OHOJOTUK caMapaJopiurd aHUKJIAHTaH XaMJa Yoy Typ Maxajuiui
TpUXOTpaMma TypJapy OMIaH TaKKOCJIaHTaH,

arpoOHOIIeHO3/ITa TPUXOTpaMMa TapasuTUTa TabCUP OTYBYH OMUILIAP
aHMKyIaHran Ba Trichogramma chilonis Typunu maboparopus IIapoOUTHAA
KYmaWTUpuIIa Ba Jaja IIapouTiapuja Kyjjamga OWONOruK  (aoJUTUTHHU
OIIMPYBYH OMHUJIIAP aHUKJIAHUO WIITA0 YMKAPHUINTa TaBCUSI KUJITMHTaH;

Fy3a Ba TMOMHUAOP, MAKKOKYXOpW OSKHUHJIAPHIArH TyHJIamiIap COHHHH
OolKapuiaa TPUXOTPAMMAaHH KYMAWTUPHUII Ba KYJUIATHUHT  camapaaop
TEXHOJIOTHSICH UIIUTA0 YHKHIITaH,

Trichogramma chilonis Typunu kymiam mews€piapu, KyJUiam CXeMacH,
MaBCyMJa TYHJIaMJIap COHMHM OOIIKApHINIA YJApPHUHT OMOJIOTHK, XY)KAJIUK Ba
UKTUCOMIA caMapaJopiIurd aHUKJIaHTaH;

Trichogramma chilonis Typunu kynaiTupuIn Ba KyJuiali, camapaJaopIuriHA
OUIMPYBYH yCyJUIap, OJUHTAaH HATIKAJIAP TAAKUKOT VYTKA3WIraH Xyayaaard
O6uostabopaTopusiiapra KOpUM STUIITAH;

saru Trichogramma chilonis Typusn TyHIaMmiap MUKIOPUHH OONIKapHIIIA
KYJUTAITHUHT capd -MebEpiaapy, TyHJIamiiapra HucOaTaH OMOJIOTMK Ba MKTUCOJUN
camapaJopJIUTH aHUKJIaHTaH.

TaaKuKOT HATHKAJAPUHUHT HITOHWINJINTU. TaIKHKOT HATH)KaJIAPHHUHT
WUIIOHWIMJINTA ~ W3JIaHUNUIAQPHUHT  3aMOHAaBHH  yciay0 Ba  BOCHTalapiaH
¢oiinananral Xosijga YTKAa3WITAHJIWTH, YyCIyOud >KUXaTAaH TYFPWIMTH Ba Xap
WM Maxcyc TalIKWJI ATHITAH anpoOarusi KOMHCCHSICH TOMOHHUIAH WKOOHIA
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0axoJlaHTaHM, OJIMHTAH MAbJIyMOTJIApHU KalTa MIUIANIIAa CTATUCTUKAHUHT TYpIH
yciyonapugaH  QolJanaHWITaHIUT Ba OJIMHTAaH Ha3apuil HaTWKaJapHUHT
Taxpuba MabIyMOTIapu OuiaH MOC KeJIWIW, TYIJIaHraH XyJioca Ba
KOHYHUSTIIADHUHT ACOCJIAHTAHJINTA XamJa HAaTWKaJIapHUHT TaKKOCJIAHTaHJIWUIH;
OJIMHTaH  HATWXKAJapHUHI  aMajnuérra KOPHM  OTWITAHJIATH,  TaJKUKOT
HATWKAJIAPUHUHT XaJlIKapo Ba MaxXaJUIMi TaxpubOanap OuiaH TaKKOCJIAHTaHHU,
OJIMHTaH KOHYHMST Ba XYJIOCAJAPHUHT KOPUN KWJIMHTAHJIUTY OMJIaH UCOOTIIaHTaH.

TagKMKOT HATHKAJIAPUHUHI WIMHHA Ba aMajiMid axaMHUATH. TaIKuKOT
HaTWKAJTAPUHUHT WIMHH axaMHUsTH arpoOMOLIEHO3/1a acOCHUW TYHJIaM TYpJIapH,
SKHMHJIAp/a PHUBOXKJIAHWII JTMHAMHUKACH, 3apapd, TPUXOrpaMma Iapa3uTHHHHT
acocnid Typ TapkuOu, puBOXUTaHWImM, |richogramma chilonis  Typunn
MHPOIYKUMSIAII, HWKJIMMIIAIITUPUIL, OHOJIOTUK XYCYCHUSATIApH, SKOJOTMK Ba
AQHTPOIIOTEH OMWUJIAPHUHI TAabCUPH, TPUXOTPAMMaHW KYyNAWTHPHWII Ba KYyJUIALI
yCYJJIADUHUHT Ha3apyuil Ba amMaluil yCyJUlapu, TyHJIAMIIAp MOMYJISIUSACH COHUHU
OOIIKApUIIIard Ha3apuil Ba aMailii aXaMUATH, [Tapa3uT-XyKallH MyHOcabaTIapu
Ba TYHJIaM 3apapKyHaHJAJIap¥ COHMHU KaMaWTHUPUILTa UIMUN )KUXATAAH EHAITYB
OWI1aH W30XJTaHA]IH.

TagkUMKOT HATWKAJAPUHUHT aMaIMi  axaMUSITH KHIUIOK — XYKaJIUTH
SKHUHIIApUA 3apapKyHaHIAaHWUHT caMapajd Typud XUCOOJIaHTaH TPUXOTpaMMaHU
KYMAUTUPHIIL Ba TAPKATUIIHUHT PECYPCTEKAMKOP YCYJUIAPUHU KOPUM STUII
acocuia TyHJamylap TOMNYJSIUUACH COHUHU OOIIKApHWIL, KHIUIOK XY KaJIUK
SKMHJIApUAAa TYHJIAMiIap 3apapd HaTWKacuja HYKOTWIAETTaH XOCWJIHM cakial
KoJiuill, aTrpod MyxuT MycaddoauruHu TabMUHIIAIL, OMOXWIMAXWUIMKHUA TUKJIAII,
SKMHJIADHUHT PUBOKJIAHUIIMHU SXUIWIALI, MUPOBAPANJIA, SKUHIApAAH FOKOPHU Ba
AKOJIOTHK TO3a XOCHJI OJIUII XMCOOIaHAIH.

TagKUKOT HATHKAJAPUHUHI JKOPUM KWIMHHMIOM. TpuxorpaMMaHu
KYNaWTUPUIT  YCYJUIAQPUHM  TaKOMWUIAIITUpUII — OYVinya onub  Oopuirad
TaJKUKOTIIAp acOCUa:

TPUXOTPAMMaHU KYNaUTUPUIIHUHT camMapali, PECypCTeKaMKOp YCYIH
«TpuxorpaMva YCTHPUII ~Y4yH CYHBHMI 03yKka» OyiiHua  Y36EKHCTOH
PecnyOnukacu WMHTEIEKTYal MYJIK areHTJIMTHHUHT MXTHUPOTa MAaTeHTU OJMHTaH
(NeIAP 0052). TpuxorpaMmaHu YCTUPUIIIHUHT UXTUPO KUJIUMHTAH YCYJIH aMalilaru
ycyira Hucbaran 4-5 6apobap pecypcrexaMKop XHUCOOIaHaIu;

YCUMJIMKJIADHM XMMOSI KHJIUII aMaluéThaa KyJulamn ydyH Trichogramma
chilonis Typu Cupnapé Bunostu Mup3zao6on, ['ymucron, OK ONTHH TyMaHJIapH,
AupuxoH BuoATH banukun, AHIWXKOH TyManjapu, TomkeHT BuiosTH FOxkopu
Unpunk, Ypra Unpuuk TyMaHIapu 6HOTabOpaTopHsuIapura Xamjaa MaxTadmiivk,
cab3aBOTUIIIMK (epMep XY KaIMKIApU DJKUHIJIApWJA TyHJIamiap MOMYJIsSIHUICH
MUKIOPUHM OOIIKApHUII MakKcaaujaa, *aMu 56 MUHI TEeKTap MaiJioHra >Xopui
stiirad (Kumuiok Ba cyB xyxanuru Bazupauruaur 08.04.2016 i., 02/90-512-con
MabIyMOTHOMacHu). ByHnma fy3a HSKMHMHMHT Xap TeKTapuaad ypradya 4,7-6,2
IEHTHEP, moMuaopaan 26,5-33,7 1eHTHep XOCuI cakiaad KOJTUHTaH.

TagkukoT HaTHXKATAPUHUHI anpolaumsicu. TagKUKOT HaTHXajlapu
KaTop WIMHM-aMalluii aHXyMmMaH MaTepHajUlapujia Mabpy3a KWJIMHIAH Ba Hallp
stunral. JXymnagad, «KuIUIOK Xy»Kaauru MHHOBALMOH PUBOXJIAHUIIMAA arpap
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dann Ba WIMHUN-TEXHUK axOOpPOTHHHHI pOJM» pPECIyOlinKa WIMU-amManui
amxymanu marepuauiapu (TomkeHTt, 2010), «CoBpeMeHHbIE JOCTUKEHUS HAYKW,
- MacoaBuii xankapo uaMuii koHdepeniusacu (baky, 2011), «AYblT X0XKaIbIK
OHUMJIEPUH >KETHUCTHUPUYAUH arpOTEXHOJIOTHSUIBIK MeceJeepru» HIMHH—aMallui
koHpepeniua matepuaiapu (Hykye, 2013), «IlocBsmenHoit 126-i rogoBiIMHe
co nHa poxnaeHus akagemuka H.M.BaBumoB u 100-neturo CapatoBckoro I'AVy
XaJlKapo uiaMui-amanuii koHdepeHuss mMarepuaiap tymiamu (Caparos, 2013),
«HoBbie uneu u pemenns. 70-netuto oobpazoBanusi Bonl'AY» &mmapaunr VIII-
XaJlKapo WiaMHii-amanuii  koHpepenmusacu  (Boarorpax, 2014), «Kwumuiok
XYKaJUTHa PECypCcTeRaMKOpP TEXHOJOTHSUIAPHA ApaTUll Ba yJapHU HILUIA0
YUKApUILITa OKOPUH OTUI»  peclnyOsiuKa WIMH-aMalduii  KoH(pepeHIHsICcH
marepuasapu  (Camapkana, 2014), «EBpoa3marckuii  cUMIO3UYM 1O
[IEPENOHYAaTOKPbUIBIM ~ HacekoMbIM»  [II-MJIX mamiakaTinapu CHUMIO3HYMH,
tesucnap wmabpy3acu (Hosropon, 2015), «KonmentyanabHble U TpUKIAIHBIC
aCIeKThl HAy4YHBIX HCCIIEJOBAaHUW W 00pa3oBaHus B 00JIACTH 300JIOTHH
O6ecrnio3BoHOUHBIX» [V-xankapo koHdepennus warepuamiapu (Tomck, 2015)
xamaa PecnyOnmka YCUMIMKIApHM XUMOS KUJUIN XWU3MATHHUHT Xap WHITH
WIMHI-UILIA0 YMKApUII HUFIIIMIUIAPUIA MyXOKaMa KUJIHMHTaH.

TagKUKOT HATHXKAJTAPUMHMHT 3bJOH KHWJIMHUIIHU. /[uccepranus mMaB3ycH
Oyiinua >xamu 55 Ta WIMHMM WII 4yom ATWIraH, mynapaad, 1 Ta V36exucTon
PecnyOnukacu WHTenmnekTyan MyJK areHTJIMTMHUHT MXTHPOro MaTeHT, 1 Ta
MoHorpadus, 1 Ta TaBcusHOMa, Y30ekucToH Pecry6imkacu OJMil aTTecTalus
KOMUCCHUSICUHUHT JOKTOPJIMK JHCCEepTalUsIapy acoCHMil WIMUN HaTHKaJlapuHU
YOIl ATHII TaBCHUS dTWITaH WIMHAN Hampiapaa 16 ta makona, skymnana, 14 tacu
pecnyOnuKa Ba 2 TaCH XOPHKHM KypHaJIIap/ia Halp STUJITaH.

JuccepTauMsIHUHT XAa:KMHU Ba Ty3uJaMiM. Jluccepranuys TapkuOU KUPHIIL,
ertuta 000, Xysoca, doiganaHunarad agabueTinap pyixaru Ba WIOBaJapAaH
noopar. {uccepranustauar Xaxmu 200 OSTHH TaITKHWII dTraH.
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JIACCEPTAIIUSIHUHI ACOCUM MASMYHH

Kupum xucmuga YTKazuiaraH TaIKUKOTIAp J0J3apOiuru Ba 3apypUATH
aCOCJIaHTaH, TAJKUKOTHUHT MaKcaau Ba Basudagapu Xamaa NpeIMeTH Ba
oOBbeKTIapn TaBcudIanTaH. TaIKUKOTHHHT Y30eKkucToH Pecry6Gmukacu ¢aH Ba
TEXHOJIOTHSUIAp TAapaKKUETHHWHT  YCTYBOp HVHaNWIIIaApura MyBO(UKIATH
KypcaTWiIraH, TAaIKUKOTHHHT WJIMUN SHTUJIWUTH Ba aMajduil HaTwxkamapu Oa€H
KWINHTaH, OJIMHTaH HaTWXKAJApPHUHT Ha3apuid Ba aMaluid axamusiTd Oo4u0d
Oepuiirad, TaJKUKOT HATIKAJApUHU aMalvérra >KOpUi KWJIUII, HAllp 3TUJITaH
UIIap Ba AUCCEepTalUs TY3UIUIIN OViinYa MabiyMOTIap KEATUPUIITaH.

HuccepranussHuHr  «KHIWIOK — XYKAJIMK  J3KHHJIAPHHUHT  3apapJiu
tyniaamiaapu  (Noctuidae), arpoGuoneHo3Iapaa TyHJawjIap NOYJISIIIUSICHHA
OOLIKAPUINHMHT KOHYHHMSITJIapH, Tpuxorpamma asiomuauHr (Trichogrammatidae)
Maxaummii SHTOMOGayHa/Ia TAPKAITaH TypJapmw» 10 HOMJIaHTaH OupuH4Yu 60o0uIa
MaxaJlTui Ba XOPYOK a1abUETIapy TaxJIuil KUJIMHUO, Fy3a Ba MOMUAO0P SKUHJIapUia
YYpOBUM TYHJIaM TypJjapH, yJApHUHI arpolieHO3/la PUBOXJIAHUII JTUHAMHUKACH,
3apapiUIUK Japakacu, TPUXOTPAaMMaHUHT MaxXaJUIMid TypJiapu, YpraHWITaHIIUTH,
caMapaliiyd TypJapyuHU UHTPOIAYKIMSUIANI Ba HKJIMMIIAIITAPUII UCTUKOOJUIapU Ba
noy3aposuru Oyiinda tabpud KearupuiraH. ArpoOHOIeHO3/1a Tapa3uT-XyKaluuH
MyHOCA0aTJapUHUHT  IMAKJUJIAHWUINKA,  TyHJamjapiaap COHUHU  OOIIKApHII
KOHYHUSITJIapU Hazapuii-aMaauil axaMmusITH, 3apapKyHaHJa Ba Mapa3suT MHKIOP
ME30HMHUHT  y3rapuiiyi Ba yHra OOFJIMK OMWIIAp, TPUXOTPAMMaHHUHT
caMapaJIOpJINTUHU OLIMPHIL, XO3UPTU KyHJAArn MaBxKyJ MyaMMoJiap EpUTHIITAaH Ba
MaB3yHHHT JI0JI3apOJIUTH aCOCJIaHTaH.

JucceprauussHuHr  «TaaKMKOT XYAYAMHUHI arpoUuKJUMUN TaBcudwu,
TaJAKH-KOT MaTepuallapd Ba ycaybojaapu» 1e0 HOMIaHTaH MKKHMHYHM 000Ma
TAIKUKOTIAp YTKA3WIraH >OH, TaAKUKOT OOBEKTHU, MPEAMETH Ba yCIyOliapu
éputwirad. Tankukornap 2009-2015 #wmnnap maBomupa Tomkent, Cupaapé Ba
AHIVMKOH BWIOATIAPUHHUHT XYyIyajapuaa YTkaswiad. byHra OOfIMK paBHILJA,
quccepTauusiia  Ma3Kyp — BWJIOSTIAPHUHT  TYNPOK-UKIUM  XYCYCHUSITIIApH,
IIYHUHTACK, TyHJamiap Typ TapKuOM Ba axaMHSATH TYFpUCHAA KHUCKada TaBCcHU(
kentupuirad. TaakukoT oObekTH cudaruaa KUIUIOK XYXKaIMK JKUHIIApU
MalJIOHH, TpUXOTpaMMma TypJiapu, YJIApHUHT Typ XYCYCUSTIIApU, DSKUHJIAP
XOCWIIOPJIUTH, 3apapiiaHulll  Japakacu XHucoOJaHau. TaakuKOT MpeaMETH
cudatuga SKUHIApPra 3apap KEeATUPYBUM TyHJIAM XammapoTiap (Typ TapkuOu Ba
TApKaJUIIK, 3apapiIinuTd, PUBOXKJIAHUII XYCyCHSTIapu Ba 0.), IIYHUHTJCK,
TyHJIaMJIap COHHMHH OOINIKApHINIa TPUXOTPaMMaHM KyJiamn TapkuOu cudaruma
YHUHI caMapaiay TypJapuHUd MHTPOAYKLIMATAII, KyNaWTHPUIN Ba KyJUlall
ycyuiapu Kysna TyTwiad. Jlucceprauus WA TaAKUKOTIAPUHMU  YTKa3HIIAA
HSHTOMOJIOTHUSI Ba arpOTOKCHUKOJIOTHANA YMYMKAOyJd KWIMHTAH —yciyouap,
nabopatopus Ba Jajia TaxpuOanapujaH Qoiigasanran Xxojaga Oaxapuiin.
X¥Kamuk camMapaJopiaurd TaxpuOa YTKa3wiaraH >KoWjapja Fys3a, MOMHAOP Ba
MaKKOKYXOpU DJKUHJAPU XOCWIHHM Yiuad Kypuil Wyad OujgaH aHMKJIAHIY.
Uxtucoquit  camapagopauk BACXHWJI ycnybura wmyBoduk xucoOiaHu.
TagkukoTAa TpUXOrpaMMaHH KYTIAUTPUII Ba TyHJIamyIapra Kapiiu Kysuiam OVinJa
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ycymiap TaBcusi Atungu. Onuuran Hatwkanapra K.Iap, b.A./locniexoB Ba
I®.Jlakun ycaybnmapu €paaMujia MaTeMaTUK Ba CTaTUCTHUK HIIUIOB OCpUIIIH.
Anoxuaa XojaTiapjaa ‘‘Yprada XaTOJMKHK® XHUCOOTa OJyBYM Kacpwil ycCyi
KynnmaHuind. Bapuantiap opacuparn SHr kumduk dapk (OK®) Vi6exncron
VCUMITMKIapHM XMMOSI KHJIMII  MJIMHI-TaJKMKOT MHCTHUTYTHHMHT MATEMaTHK
Mojeam Ba OamiopaT JabopaTopusculia sSIpaTUITaH KOMIIBIOTEP JacTypH
épramuia aHUKJIaHIH.

JuccepTallustHUHT  «ATpOOHOIIEHO3/IapAa TYHJAMJIAPHUHT  y4ypall
Aapakacu Ba yJap NONYJSIMUSCH MHKAOP Me30HHMHHM OOIIKapUIIJA Mapa3suT
3HTOMOGarIapHUHr YpHu» 1e0 HoMiIaHTaH yuyuHuM Oo00mnma TomkeHT Ba
Cupnapé BunosTIapW IIApOUTHAA Fy3a, MNOMUIOP OHKUH MailJOHJIapuaru
TyHJIamJIap Typ TapKuOH, ydpanl Japakacd Ba JIOMUHAHT TYpJIApUHU aHHUKJIAI
Oyiinuya YTKa3WiIraH TaJKUKOTJIap HaTwxkanapu €putwirad. Hatwxkanapra kypa
TolIKEHT BUJIOSATH IIAPOUTHIA Fy3a SKMHU arpoueHo3uga 15 Typ TyHiamiap
yupab, ynap FY3aHUHT PUBOXKIAHUINK JaBpUAa Typiuda 3UWIMKIArTU
HONYJISAIUSUIAPHA TaIlKui 3T, Fy3ana nomunant typiap cudaruma Helicoverpa
armigera Hbn (54,1%), Agrotis segetum Den.et Schiff (10,2%) typmap
aHUKJIaHWO, OollKa TyHJamiapra HucOaTaH yiaap MNOMYISIUSCHHUHT 3UYIUTH
oKopuiur  Ominan  axpanu® Typau. Cuppap€ BWIOSTH TMOMUAOP DKUHU
arpolieHo3ua TyHJIaMJApHUHT 9 Typu yupal, ry3a TyHinamu 54,2%, ramma
tynnamu 12,2%, xysru tynnam 9,3%, konran Typiap ynymu 6,1-2,5% raua
TAIIKWI 3T/IH.
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1-pacm. llomuop 3KMHKAA TYHJIAMJIAP TYPJApH Ba YJIAPHUHT
yupam gapaxacu (Cupaapé sunositu, 2009-2012 iiii)

[IIyHuHrOeK, fys3a TyHJIAMM KalaJlakJapUHUHI Fy3a arpouleHO3MIa YUMII
JABPUHUHI  JABOMMIUINIM, YHUHI  JMHAMMKACH  YPFOYM  30TJIApPUHHUHT
NYIITAOPUINTH  aBIOMIAp OyilMua YpraHwigd. YpHATIITAH  (epaMOHIA
TYTKHYJIap Xap KyHU HazopaT kKunub Oopunau. bynna ry3a tynnamunusr II-111-
aBJIOJ] KallaJJAKJIIADWHMHI Y3rapyBUYaHIUIM aHUKJIaHAW. T'y3a mMaMpaoHumaru rysa

TyHJIAMU KanaJakiapuHuHr [[-aBnonyu WIOH OMMHHMHI MKKMHYM YH KyYHHTHIA yda
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Oouutagy. YIapHUHT SUIMH yYUII JAaBPH LIy OMHUHT OXMpHUTa TYFpu Kenuo, 18-22
KyHrada JaBoM OTAM. Snmu yuuin naaBpuja Oup KyHiaa TyTkawiapra 10-12
JloHararada KanajaakJjap WIMHIN.

Ill-aBnon kamanakiapyu yda OoljiaraH JaBpHHU aHHUKJIAIl OUp 03 MYIIKYJ
0ymu0, Il-aBnonmary kanajgakjJapHUHT yuui qapomuiiaurd I11-aBnoarava ay3mmmb
o6opau. YmOy aBioj kanamakiapu y4yummuHUHT 15-kyHpa xap 100 Tynm skuHza
TyxymJjap coHu 21,6 noHaraya Ky3aTWJIJIH.

Fy3a TynnaMuHUHT napa3uT SHTOMO(arjJapuHu aHUKJIam Oyinda YTKa3uiIrad
TaJAKUKOTIAp/a napa3uTIAPHIHT Braconidae, Trichogrammatidae,
Ichneumonidae, Tachinidae ownna BakumTapu yapasu.

—\ Ichneumonidae - 23 8

Tachinidae - 17.2

Trichogrammatidae

Braconidae -384 14.4

2-pacMm. Fy3a arpoounoneno3uaa ry3a TYyHJaMHHUHT apa3uT YHTOMOpar
TypaapHuHUHT y3apo HucoaTu (Tomkent Buinositu, 2009-2010 iiit)

Ymly mnapa3ur XamapoTiap OWjaJapura HUCOATaH »BHI KaMm  YIyUIHH
Trichogrammatidae ounacu 14,4% 3KaHJINTH aHUKJTAHIH.

Huccepramusauar  «Tpuxorpamma (Trichogrammatidae) ownsacuHuHT
camMapaju  TYPUHM  TaHJall, HHTPOAYKUUsUIAII  Ba  OMOJIOTHK
KYPCATTUWIAPDHHU  aHUKJAamD»  1e0  HOMJAHTraH  TYpTUHYM  O00HM
TPUXOTPAaMMaHUHT camMapald TypUHU HMHTPOAYKIMUSJIANI, WKIUMIAIITHPHUII,
MaxaIuid TaHTa4YaKaHOTIM XallapoT TyXyMJlapuaa PUBOKIAHUIIMHUHT OMOJIOTHK
XyCYCUSTIApUHU Ba KypcaTTU4ujIapyuHU aHuKjamra Oarunuianrad. 2008  iw
XuTol AaBiaTh OWJIaH WIMUN XaMKOPJIMK YpHATUIMO, MaxajulMid Tpuxorpamma
TYpJAPUHUHT CaMapaJopJIury MacTIurd, MaMIaKaTUMU3 UKJIUM IIapOUTHTa MOC,
TYHJIAMOOII TPUXOTpaMMa TYPUHU HMHTPOIYKIUS KWIHMII OVilMda TaaKUKOTIap
om0 Oopuiau. XaMKOpJApHUHI TaBCHUICHUTa OWHOAH TPUXOTrpaMMaHHUHT 46
TypJiapu opacuiaH PecmyOnuKkaMU3HUHT dKTpeMall Imiapoutra Moc Trichogramma
chilonis Ishii Typu Tanmanu®, mMamiaakaTHMU3ra WHTPOAYKIUSUIAHAM, OWOJIOTHUK
Kypcarruujiapyu Ypranuiaau. XycycaH ymly TypHU PUBOXKIIAHUIIM YYyH KyJai
mapout 0y +29-30°C xaBo xapoparu Ba 60-65% XaBo HHUCOWN HaAMIUTH KyJiai
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OKAHIIUTH aHUKJIAHAW. YOy MapouTaa TyHJIaM TyXyMilapuja TPUXOTPaMMaHWHT
OYITAOPJIMIY ypTada 52,7 10HA, ypPFOUM 30TJIAPHUHT simoBYaHiurd 11,4 kyH,
xuHcmap mHucOatw  1:5(3:Q) Ba OMp aBIOJMHMHI PHMBOMXIAHUIIK 9,3 KyHHU
Talwkuin 3TAU. TyxymiapHu 3apapnam gapaxacu 84,0% HHM Tamkwin KWIIU.
bupsiamun TagkuMKOTIapaaH OJMHIAH HaTwkamapra kypa Trichogramma chilonis
TYPUHUHT JIOH KYACH TyXyMjapujaa cudar KypcaTKuuwiapy 3ca Kylaarnya SKaHIuru
AHUKJIAHIN:

VYproun 3ommap kamuaa 90% HH, 3pKak Ba ypFOUMJIADHUHI HucOatu - 1:4,
MIKACTJIaHTaHJIApU Kymu OwmnaH 5%; wMaronapuHuHr Kynmail mapowtna (60-65%
HamuK, +29-30°C) xaéryanmuru 8-11 KyH, TyHIaM TyXyMJIQPUHUHT 3apapiaHUILIH
80%  Oymimm anwkiaHmu. Trichogramma chilonis TtypuHm y30K Ba KuCKa
Myaaatiapia THHUM XOJaTHAa CaKJIANTHUHT ONTHUMal MYIJaTUHU aHHUKJIAII
Makcaguaa KysaryBiap onub Oopummm. KysatyBiapra kypa TpuxorpamMma JOH
KysSCH TyXyMIIapuja THHUM JaBpura yTkaswimo +3-4°C, +5-6°C, +7-8 °C, +9-10
°C, +11-12°C xaBo xapopatiapu, 60+5 % XaBo HUCOUI HAMIIUIY XOCHJ KUIUHHUO
caknamra kyuunau. Cakmam gaBpuaa xap 20, 40, 60, 80, 100 xynmapaa
TPUXOTpaMMaJiaH HaMyHajdap OJMHUO YJIAPHUHT >KOHJIAHUIIM, MYIITAOPJINIH,
AIIOBYAHJIUTY KaOW OMOJIOTUK KYpCcaTrdmiiapyu aHUKJIAH U,

1-s;xkaaBaJ
JlaGopaTropusi mapoutuaa Trichogramma chilonis Typunau TypJm
XapoparJjapaa caKjania skonjaaHum kypcarruwiapu (Tom/JAY
YBEXKUTM Buomapkas, 2012-2013 iiii)

Bapuant- | Xapopar | HucOwii TpuxorpaMmaHu cakjal BaKTiaapH, (KyHiaap Oyitnda)
nap °C HaMIJIUK, YKOHJIAHUIII JapaxxacH, %
%

20 40 60 80 100

1 +3-4°C 60+5% 82,2 71,2 56,1 33,0 26,2

2 +5-6°C 60+5% 86,3 79,5 62,6 51,4 45,7

3 +7-8°C 60+5% 89,4 84,2 78,1 72,0 68,9

4 +9-10°C 60+5% 84,0 73,6 66,8 62,1 48,4

5 +11-12°C | 60+5% 75.2 54,9 42,6 37,5 18,4

Onunran HaTmkainapra kypa +7-8°C xaBo Xapoparuaa CakJIaHraH
TpUXOTpaMMa 30TJIAPUHUHT KOHJIAHWII KypcaTrud napakacw 20 KyHJIaH KeHWH
89,4% uu, 40 xynnan keiiun 84,2% uu, 60 xynnan cyur 78,1% Hu, 80 KyHmaH
cyur 72,0% uu Ba 100 KyH cakjaHraH TpuUXorpamMMma 30TJIADUHHUHT YKOHJIAHUIIU
68,9% O6yamu. bomka BapuanTiapra HucOaran +7-8°C xaBo xapopatu Ba 60+5%
HUCOMN HAMIIMK IMIAPOWUTHIA CAKJIaHTaH TPUXOTpaMMa 30TJIAPUHUHT KOHJIAHUII
Kypcarruuu okopu O0ynu6, ymlOy TypHHM THHHM JAaBpua Y30K MyJJaT Cakjiail
y4yH MaKOyJ 3KaH.

HuccepranussHuar « Tpuxorpammanu In vitro ycyauaa kynairupum Ba
YHUHI caMapajopjuru» 1e0 HomiaHraH OemmHud Oobuma JabopTopus
IApOUTHAA WK MapoTada TPUXOrpaMMaHU CYHbUN 03UKa MyXUTH]Ia KYTaUTUPHILL
ycynu unad yukuiau. Mioiad 4yuMkuiaran o3uka MyXuTiapuaad (MyM MapBOHACH
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reMojauMdacy, HEOPTHUK Ty3, TyXyM capufd, Tabumii cyT)  (dakarruna
TPUXOrpaMMa TYXyM KYHTaH 03MKa MyXHUTJIapu TaxpuOaaa KyulaHuiaau. Xap oup
Taxpubajga OKOpUAArd TapKuOJard o3MKa MyXHUTIapuaaH 15 1oHa ysyanap
Tai€pnanuO, KamMu 6 XWUJ O3MKAa KOMIIOHEHTIApH TYpJIM MHUKIOpAA KYIIMJITaH
BapuaHTiap yprauwaau. Trichogramma chilonis rypunn o3uka Mmyxutiapu OuiaH
3apapiantupuin +29+1°C xaBo xapopatuaa, 65+5 % HUCOMN XaBO HaMIIUTHIA
o0 GopuIIIH.

FOxopunaru cyHbpuii 03uKa KOMIOHEHTJIApUAaH Tal€piaHral OJITU TypJaru
03UKa MYXHUTJIapHaa TPUXOTpaMma aBJOJIM PUBOXKIAHUO, MabIyM JaaBpra Oopuod
yiap HoOyn 6yian. dakaTruHa OMpUHYM 03UKa MYXUTH (A) Tapkubu Oyiinaa: MmyMm
napBoHacu remojiumbacu (A;1)45,5 %, Heoprauk Ty3 (A)15,5 %, TyXyM capuru
(Az) 25,5 %, tadwmit cyT(Ay) 13,5% Oynrannma ysdamap 51,6% rava 3apapianuo,
xuHcnap HucObatul:3 6ynau. bemmnun o3uka myxutu (E) Mym napBoHacu KypTu
remosmMmbacu (E;) 45,5%, neoprauk 1y3 (E;) 12,5%, Tyxym capuru (Ez) 30,5 %,
tabunit cyT(E4) 11,5% o3uka ysuanapu 67,2% raua 3apapnaau. OJTHHYN 03HMKA
myxutu (F) mym mapBonacu Kyptu remonumdacu (Fq) 45,5%, neoprauk ty3 (Fy)
13,5 %, tyxym capuru (F3) 20,5 %, tadbuit cyr(F;) 20,5% xabu tapkuOaaH
Ty3wiIran osuka ysqamapu 81,3% raya 3apapiaHu®, Tpuxorpamma Iapa3uTHU
KYaUTUPUII YIyH MaKOyI 1e0 aHUKIaHIH.

Cynbuil 03MKa MyXUTHAAQ TpPUXOrpaMMma aBiojajapu Oyiinua OHUOJIOTHK
KypcaTruujapu YpraHuiauO, CyHbUM O3MKA MYXUTHAA KalTa KynauTUpHIITaH
TPUXOTPAaMMAaHUHI ~ KEWMHYaIUMK cudar Kypcarruwiapy Tymuod Oopuinu
aHUKJIaH]IH.

2-KaABaAJI
In vitro ycyauaa kynaiiTupuirad TpuxorpaMmMa aBJIOIMHUHT alipum
onoaoruk kypcarrnuiapu (TomJAY YEXKUTM Buomapka3s, 2014-2015 iiii)

In vitro XyxanuH Yproun Tpuxorpamma Kuncnap
yCyiauaaru TyXyMJIapUHU 30TJIapUHUHT aBJIOJUHUHT Hucbatu
TpUXOTrpamMma 3apapJianl YIITAOPJINTH, AIIOBYAHJINTH, 3:9)
aBJIOJIap COHU Japaxacu, % JIOHA KyHJs1ap Oyitnua
1-asn00 87,3 22.3 5.5 1:6
2-a6100 84,4 245 5.8 1:8
3-as100 76,2 18,6 5.2 1:5
4-a6n00 67,7 17,5 3.7 1:5
5-as100 52,2 14,8 2.2 1:4
6-a6100 36,3 11.4 2.2 1:3
Vpmaua 67,3 18,1 2,9 1:5

In vitro ycynuna kynalTHpWIraH TPUXOTpaMMa aBIIOJUTAPUHHHT OMOJIOTHK
KypcaTruuiapu  ypraHwirasaa 4-aBloAWJaH CYHI  YJIApPHUHT  OHOJIOTHK
KypcaTruuiapyu KECKMH NMacaluim Ky3aTuiauo, Xy KaluH TyXyMJIapyuHU 3apapJiall
napaxacu 67,7%, smoBuannuk 3,7 KyH, S-aBjojjia TyxXymiaapHu 3apapiam 52,2%,
AIOBYAHIMK 2,2 KyHrada Oynau. Yoy ycynna KynalTHpuiIral TpUXorpaMMaHU
4-apnonfaH CYHr TaOuui Xy>KaluH TyxXymjapuJa OHAJIUK AaBJIOJAWHU SHTUJIAII

TaBCHUsA dTHUIAaAMU.
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Huccepranmusauar « Tpuxorpamma aBaoau (Trichogrammatidae) Bakua-
JIADUHUHT OMOJIOTHK KYpPCATrHY/JAPUIra TAIIKH OMMJJIAP TABCHMPH, TYPJIH
nonyJAnusaIap ¢apkjiaaHum XycycusTiaapw» 1e0 HOMJIaHTaH ONTUHYM 600ua
TpUXOrpaMma aBJIOAM PUBOXKIAHMININIAA EPYFJIMK  KyHHM, HUCOMH  XaBo
HAMJIMTMHUHT TAhCUPH F03aCUJIaH OJIMHTaH HaTHXayiap 0a€H dTUJITaH.

Bupunun Bapuantaa Trichogramma chilonis Typu 30+2°C xaBo xapoparu,
65+5% xaBo HucOMM Hamiuurd Ba 12 coaT EpyFIMK KyHHJIA XYKalHUH
TyXyMJIapHHUHT 3apapyamu 53,3 %, UKKMH4YM BapuaHTaa 14 coaT €pyFiauk KyHUIa
82,7 %, yunnun BapuaHTAa 16 coar €pyriuk KyHuaa 63,5% HU TalIKWI STAHM.
Ymly TypHH Sanu KynaiTupui yayH 14 coaTyvk €pyFiauK KyHU KyJail SKaHJIUTH
AHUKJIAH/H.

Trichogramma chilonis TypuHHHT pUBOKIaHHIIKIA XaBO XapopaTH Ba XaBO
HUCOMH HAMJIMTUHHUHT JKWHCJIAp HUCOATUTA TabCUpH YpraHwimu. 1richogramma
chilonis Typu Ononorusician xuobra onud, Kyin xapopart +18°C, rokopu xapopar
+32°C kuiamb OenruiaaHad, XaBO HUCOMM HAMJIMTM XaM IIIyHra MYTOHOCHO
paBuiaa 75-55% ra teHr 6ynau.

90 1
_ 80 o
&~
E’ 70
60 1
)
§E 50
<
2 40 -
Q
2 30 7
z
20 1
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(A 10 7
0 -
m 1:10 74,4 78,5 84,7
W 1:15 71:2 76,8 82,9
® 1:20 65,3 69,1 74,2

3-pacm. Trichogramma chilonis TypuHUHT pUBOKIAHUIINIA AOMOTHK
OMUJIJIAPHUHT JKHHCJIAP HUCOATHTA TAbCUPH

Taxpubanapra xypa +18°C xaBo xapopatu, 80 % xaBo HUCOMIT HaMJITUTHIA
XYXKaluH TyXyMJIapUHUHT 3apapiaanuimd 17,2% o6ynnu. Xuncnap nucbatu 5:4
SKAHJIUTU aHUKJIaHau. MmarosapHuUHT simioBYaHgurd 4,7 KyYHHM TaIIKWI STIIU.
+22°C xaBo xapopatu, 70% XaBo HUCOMN HAMIUTHIA XYKAWWH TyXyMJIAPUHUHT
3apapianuiy 28,6% 6ynuo, 30TapHUHT smoBYaHaurd 10,4 KyHHU TalIKWI 3TIH.
Ymby mapoutna xkuHciaap HucOatu 3:6 ra TeHr SKaHIMrd aHukiaaHau. KednHru
mapoutaa sca SpHUNM +26°C XaBo xapoparuna, 65% xaBo HUCOWN HaMJIMTHIA
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TpUXOrpaMMa 30TJIapPUHMHI sIIoBYaHIuMTH 11,8 KyH, XyXKalluH TyXyMJIapUHU
3apapunam napaxacu 75,8 % O6ynau. XKuncnap Hucbatu 2:7 OYIUIIN aHUKIIAH[H.
Trichogramma chilonis +30°C xaBo xapopatuma, 60% XaBo HHCOWII HaMIIUTHIA
PUBOMIIAHTUPWITAH/IA, JIOH KysACH TyXyMJIApUHHU 3apapiam jgapaxacu 86,3 %
oynau. YmOy mapouTtna >KMHCIAp HHMCOATH 3ca 2:7 HU TalIKWI STAU. XaBO
xapopartu +32°C, xaBo HucOu Hamuru 55% Kuiaub Oenruaanrasga TpuxorpaMmma
30TJIAPUHUHT IMYIITAOPJIUTY OPTHO, TIOH KYSCHU TYXyMJIAPUHU 3apapJialll 1apaxacu
89,9 % ra etau. YOy mapoutaa 4-aBioaaaru 30TJIApHUHT )XUHCIAp HucOaTu 1:7
HU TAIIKWJI 3TUIIH aHUKJIAH]IH.

[llynuHriek, arpoiieHo37apAa XaBO HUCOUN HAMJIUTMHUHT TpPUXOTpaMma
QIIOANTU TabCUPH YPraHWIMO, CYFOPJIMTHA Ba CyFOpUIMAaraH MaijoHjapia rys3a
TyHinamura Kapmwm  Trichogramma  pintoi, Trichogramma  evanescens,
Trichogramma chilonis Ttypnapu kymnanwnau. byH&ma XaBo HHUCOWA HAMIIUTH
IOKOpU OYJiraH cyropwiran jgana Maijonwma Trichogramma chilonis Typunuar
ouonoruk camapanopauru 78,1% rauya 6ynnu. CyropuiMaraH, ssbHU YaHKATUIITaH
MaWJIOHJa SHI IOKOpHU OHMOJIOTHK camapaiopiuk 66,6% ra teHr Oyaau. [lemax,
XaBO HUCOWW HAMJINTH XaM TPUXOTPaMMAaHUHT (haoJUTUTUTa TabCUpP ITHO, YHUHT
OMOJIOTHUK camMapaIOpIUTHHU OLIUPHUIIIA MyXHUM POJI YitHap dKaH.

Typau arporieHo3napja 3apapkyHaHaa xaliapoTiapra Kapiiv KYJJTaHUIHO
KEIIMHAETraH  MHCEKTUUUUIAPHUHT  TpUXOTpaMmara TabCUPHUHU  YpraHUII
MakcaJuaa ¥Fy3a TyHJIamMura TaBCHUS OSTHIraH KUMEBUU BocHUTanmap Oyiinua
TagKUKOTIap oJaub Oopwinu. ¥Fy3a Tynnamura Kapimm —KYJUIaHWIaIUTaH
nncektunmnmapaan  baton sm.k. 100 r/n, Xumdokc 40 % sm.kx., Dmamekc 5%
c.3.1., Mocnunan 20% H.kyk., deuuc 10% sm.x., Umutpun 20 % sMm.k., Kapats 5%
SM.K. KaOu mpenapariapy TaHjaa0d oOJMHAM Ba JabdopaTopus IAPOUTHIA
tpuxorpamma(Trichogramma  chilonisyra  tascupm  ypramwngu.  bynna
npenapariap TpPUXOrpaMma PHUBOXIIAHMIIMHUHT TYpJIM OOCKUWIApUTa TabCUP
>TTUpuO Kypwiau. TpuxorpaMMaHUHT TypJId PHUBOXKIAHUII OOCKUYJIapura
HUCOaTaH KaM TabCUpra sra npenapariap IMaMeKkc, baToH SKaHIWTH aHUKIAHIH.

TagkukoTIapHu maBoM STTHpUIN Makcaguma T1.chilonis typununr typmu
BUJIOSITIIapAaH WUFIIITaH MONYJISIIUsIIapU xamza nabopaTtopusi
MOMYJISIUSIIADUHUHT OWMOJIOTHK KypcaTruujapu TaKKOCHaHau. WHTpOIyKIIMOH
TYpPHUHT TaOWaTaard MOMyJSIUSIIApUHU HUFUINga, Ym0y TypHH 3pTa 0axopra
Fy3a arpoleHo3ura TapkaTwiraH apeannan uurwigu. KysatyBmapra kypa
T.chilonis typunuar Cupnapé momynasiuscd MyIITAOPIUTd YpTada 64.2 NOHa,
SMIOBYAHJIUTY 8.7 KyH, )KMHCHap HUcOaTH 1:8, Xy kalluH TyXyMJIapUHU 3apapJiall
napaxacu 91,5% Hu Tamkui 3au.

Yoy TYPHUHT AHIMXKOH Fy3a arpoLeHO3UaH WUFUITaH
NONYJIALUACHHUHT MyWTAOPAUTH 68.3 10oHA, SMIOBYAHIMIM 9 KyHraya JaBOM
STAM, KUHCIAp HucOatu 1:7 HM Xamaa Fy3a TyHJIAaMU TYXYMHHH 3apapiiaiil
napaxacu 94.4 % uu xkypcatau. TOLIKEHT BUJIOSTH Fy3a arpolieHO3U/1aH HUFUIITaH
ymi0y TypHUHT mymTaopaura 71.7 monarada Oynmau, smoBYaHauTA 8.6 KyHHU
TAITKWJ ATAU, )KUHCTIap HUCOaTH 1:9, XyKalinH TyXyMJIapyuHU 3apapiiall Japaxacu
88.3 % Huum kypcarau. JlaGopaTtopus mnomymsuusigapuga dca MyMTAOpAuK 52.4
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JIOHara4ya, yproud 30TJIADUHUHT SIIOBYAHJIWTH 6.6 KyH, XKuHCiap HucOatu 1:2,
XY>KallMH TyXyMJIapuHHU 3apapiai gapaxkacu 82.7 % rada 0ynau.

Hemak, T.chilonis typu TabOuii momynsnus BaKWJIAPUHU XaHETYaHIIUK
KypcaTtruujgapyu IOKOpH Oynub, ynapHH pecrnyOJUKaMU3HMHT — SKCTpeMall
IIAPOUTHTA MOCIUTH aHUKJIaHAU. TabuaTaarn NONyIALMSUIIADUHUHT ypPFOUH
30TJIapH Ky y4paau, dpKak 30TJIapH 3ca HUCOATaH KaM KaHJIUTU MabiyM OYIIau.

3-:KaaBaJ
T.chilonis Typu TypJn nonyasiuujiapuiu TyHJIaM TYXyMJIapuaa
OmoJioruk kypcarruuiapu (Jlaboparopus Taxpudanapu, 2013-2014 jiii)

buonoruk xypcarruunapu
TpuxorpaMMaHUHI TypJIu Vproun P P— Xy)KaliH
Ne HOMYJISIHSIIApU Kuncnap TyXyMJIapUHH
30THUHT JIUTH
YITIOpIHIH (kyH) HucOatu 3apapiant
. 0
(xoHa) (3:9) napaxacu (%)
1 | Cuppapé nonynsuusicu 64.2 8.7 1:8 91.5
2 | AHIVDKOH MOMYJISIIUSCH 68.3 9.0 1:7 94.4
3 | TomkeHT nonynauuscu 71.7 8.6 1:9 88.3
4 | JlabopaTopus OnyJsiusICH 52.4 6.6 1:2 82.7

TpuxorpamMmma  TypJapUHUHT  TOMyJSIUsUIapu  Oyiinua  YTKaswirad
TaJAKUKOTJIApHUA T. PIiNtoi Typu OyitMua mAaBOM STTUPHO, YHUHT Fy3a TyHJIaMH
TyXyMuga OMOJIOTUK KypcaTruuiapu ypranwigu. bynaa Cuppap€ nomysnsiusicu
NyITIAOpIurd 48.6 10Ha, SIMIOBYAHIUTH 5.3 KyH >KMHCIIap HUCOATH 1:5 HU Tamkumi
9THO, XYXKalUH TyXyMJIapuHU 3apapiam gapaxacu 82,4 % HH Kypcatau.
AHIWKOH TONYJSINUACHAA YPFOUM 30TJAPUHUHT nywraopaurn 47.5 1oHa
SIIOBYAHJIUTU 4.2 KyH, XKMHCHap HUcOaTu 1:3, TyHiaM TyXyMJIapUHU 3apapJialil
napaxacu 78.7% HU TallKWJI 3TIU.

TomkeHT nmomymsinusAcuAa MymwTAOpAUK 52.1 nmoHa, smoBYaHIUTH 4.5 KyH
KuHCIap HUCOaTh 1:4 Ba XyxkallmH TyxXyMJapuHH 3apapiai gapaxacu 80.4 % Hu
Tarmkui 3tau. JlabopaTopus aBnonuaa mymTAopauk 33.8 moHa, soBYaHIUTH 3.2
KYH, )KUHCIap HUucOatu 1:3, ¥y3a TyHIaMu TyXyMJIapUHU 3apapiall Japaxacu 76.3
% HU KypcaTau.

JHuccepramusaunar «Trichogramma chilonis Typunn TyHiamiapra Kapim
TAKOMWUIAIITHPWITAH YCY/1Ia KY/UIAIIHUHT CAMAPAJOPJIMIW» HOMIIM E€TTHHYU
606u T.chilonis Ttypunu Kymmam ycyaMHM TaKOMHJUTAIITHPHIN Ba IIIy acOCHIA
SKMHJIApAArd 3apapid TaHTauyaKaHOTIWIAp COHUHU OOIIKAPHI, KYJJIAIIHWUHT
OMOJIOTHK, XYXKaIUK Ba UKTHUCOAUN CaMapaJOpiIUTrUHA aHUKJAIra OaruIlIaHraH.
TpuxorpamMmanu rym0OaKk XoJuia KYJJTAIIHUHT TPUXOKAPT YyCYIU MUIUIA0 YUKUIUO,
ymlOy ycyn 0Vinua Fy3anaru fy3a TyHJIaMUHUHT KyJianrad ymoy ycyaauar [1-111
aBJoJJIapura Kapiu KyJulaHuiau. bupuHum aBnogura kapid 18-kyH OMOJOTHK
campagopyura  84,9% Oynau, yuumHum aBmoamma dca  88,7%  OmosoTHK
caMapaJopJIMK KypcaTau.
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4-kaaBajt
Trichogramma chilonis TypuHu TpuxokapT/japaa ¥y3a TYHJIaMH TyXyMJIapura
Kyanam camapagopanru (TomkeHnT Buiaositn, Ypra Unpuuk TyMaHH,
PoBman ¢/x, 2011-2012 i)

Ne Fy3a bup aBnon
TYHJIAMH Kynnap 6yitnua ypraya Ouosoruk camapaaopiauk, % Y4yH ypTaua
aBJI0]1 OHMOJIOTHK
KypcaTku4 5 9 12 15 18 camapazopJIuK
napu , %
1 I 64,6+0,33 | 72,7+0,25 | 82,2+0,27 |86,2+0,25 | 84,9+0,22 78,1+0,23
2 I 69,4+0,28 | 76,2+0,37 | 83,9+0,18 | 85,3+0,46| 88,7+0,39 80,5+0,59
4 Hasopar - - - -

Amannaru ycyin, SbHU TpHXOTpamMma MMaro XOJujaa Fy3a TyHJIaMura Kapiiu
KYJUIaHUJTaHAa MKKWHYM aBJIOJ] YUYyH ypTada OMOJIOTHMK camapagopiuk 60,9%
O0ynu0, ydyuHYM aBjOJUra Kapum KyJJlaHuirasHga yprada 66,5% camapanopimk
KypcaTIu.

3apapkyHaHga Tyxymuapura kapmm 1richogramma  chilonis  Typuau
CMapaJOopJINTMHU aHUKJIAIl MaKcaauaa Kyjural, yHra aHmo3a cudaTuaa Maxaluiii
typiap Trichogramma pintoi, Trichogramma evanescens omauHan. Xap yddania
TYpPHM XaM KEYKH CaJIKMHIa XaBo xapopatu +29°C, XaBOHUHT HUCOWN HaMIIUTH
55% mapoutna, Tpuxokapraiapaa (Fym6ak xomaruna) lra maiinmonnunr 200 Ta
Hykracura 10x10M cxemana tapkarwinu. F'y3a TyHiamura Kapum Tpuxorpamma
typaapuan xap xwi 1:10, 1:15, 1:20 (mapasutr : x¥yxaiiuH) HucOatiIapaa
TapKaTUIIIH.

TpuxorpamMmmanap TapKaTWITaHJaH CYHT, 4-KyHHIaH Oonuiad Xxucod Kuiuo
oopunau. Taxpubana 4 ,7 Ba 11-kyHnapu Ky3aTWiIraH HaTHXKaJapHH XucoOra
onuaan. YUyHKH, TpuUXorpammanap 3apapiliaraH Tyxymiap 3-4-KyHAaH Kopas
Oomwaiay, 3apapiaHMaraH TyxXymjapAaH TYyHJaM KypTydajapud YUKUO KEeT[IH.
TapkaTunran TpuxokapTiaapaH TPUXOTPAMMAIAPHUHT YIYUO YHKUII JTABOMHUIIATH
9 kyHra kamgap Ky3aTwigd. KysaTyBnapumu3 JaBoMua ypradya XapopaTr KyHIy3u
+36-38°C, keuacu 25-28°C Hu, HUCOUN HaMIUK YpTada 5242 % HU TalIKuI 3T/U.
OsmHran HaTHXKanmapra kypa Trichogramma evanescens TypuHUHT Fy3a TyHJIaMH
TyXyMJIApUHHM 3apapiaml gapaxacu 4-kyHupa 60,2% vu, 7-kynu 68,4% Hu Ba 11-
KyHu 3ca 71,1 % Hu Kypcatau.

Keiiunrn Bpuantga Trichogramma chilonis TypuHUHT TyxXymaapHU
3apapiam gapaxacu 3-kyH 72,5 %, 5-xkyH 76,1 %, 7-xkyn 84,2% Hu kypcatau.
Trichogramma pintoi Typuaa fy3a TyHJIaMJIapy TYXYMUHHHT 3apapiaHHIIHN
6upo3 mact O0Yynmob, 4-kyH Ky3aryBiapra kypa 38,2 %, 7-kyn oca 46,3%, 11-
KyHaaru Hatwxkanapra kypa 50 % ¥y3a TyHIaMu TyXymiiapu 3apapJiadiy.
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4-pacm. T'y3a arpoueno3unaa ry3za TyHJIaMH TYXyMJIApUra Kapuu
T. chilonis TypuauHr 6H0I0TNK camapagopaurd (TomIAY ykyB Taxpuoda
xy:kaanru, 2009 -2010 jiii.)

[Tomumop »KMHUAATK Fy3a TyHJIAMH MHUKIOPHHHM OOIIKAPHUII MaKCaTuaard
tankukotiaap Cupnap€ BwioATH mapoutuaa yTtkaswinau. Taxpubana 4 -7 -11-
KyHJapy  Ky3aTWiraH  HaTWKaJlapHu  XucoOra  OJMHAW.  TapKaTwirad
TPUXOKapTIapAaH TPUXOTPaAaMMAIAPHUHT Y4MO UYMKHII JAaBOMHUIUIUTH 9 KyHrada
Ky3aTHJIIU.

Harwkanapra xypa Trichogramma pintoi typunu 1:10 HucOataa TyHjIam
TyXymjlapura Kapiiy TapKaTWIraHaa Tpuxorpamma OujiaH 3apapliiaHraH 4-KyH
32,3 %, 7-xynnan cyHr 64,8%, 11-kyHmga sca 3apapkyHaHga Tyxymiapu 66,7%
rayda 3apapJiaHuiy Ky3atwiay, 1:15 aucbarnaru Bapuantumusnaa 3-kysHna 58,7% ,
7-kynga 62,5% , 11-kyHpma TyxymslapHd 3apapiaHumu 65,8 % raua Oynau.
TpuxorpamMmmanu mapaszut-xyxaind 1:20 HucOatna KyJulaHwiraH BapuaHtiaa 4-
KYHU TyXyMJIapHHU Tpuxorpamma Oumas 3apapianumu 37,2 %, 7-kyn 43,1%, 11-
KYH Fy3a TyHJaMu Tyxymiiapu 52,6 % rada 3apapilaHTaHIuTy aHUKJIAH]IH.

Trichogramma chilonis typu OViinua onu0G OopwiraH  TaaKUKOTIAPHU
MOMUAOP PKUHUJIA FY3a TYHJIAMUA MUKIOPUHU OOIIKApUII MaKcaau1a TaJKUKOTIIap
o6 OopwinO, 3apapkKyHaHjaara HucOaTaH Typiau HucOariaapaa YpraHwilu.
TpuxorpamMmmanu TyHjgaM Tyxymura HucOartad 1:10 nucbarna 3-kyuu 74,4 %, 7-
kyau 78,5 %, 11-kyH sca ymoOy Hatmxkanap 84,7 % kypcarnu.l:15 nucbatna 11-
kyHga 82,9% xamma 1:20 nHucbatma sca 74,2% OHOJNIOTHK caMapagopiuK
Ky3aTwiad. Yoy TaAKUKOTAA MOMUAOP MaiAoHuAa yuioy TypHHU 3apapKyHaH[a
Tyxymura Hucoaran 1:15 Hucbaria kyiam Makoy: skan(5-pacm).
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S-pacm. IloMmuaop 3KUHUAA FY3a TYHJIAMHU TyXyMJIapura Kapuu
Trichogramma chilonis 6mosiorux camapagopyuru (Mup3aoo6o1 TyMaHm,
Booyp ¢p/x mana raxxpudacu, 2009-2010 iiii.)

NHTpOIyKIIMOH TYpHU WIAU3 KEMUPYBYM TYHJIAMJIapJaH Ky3rd TyHJIam
(Agrotis segetum) MuKIOpMHH OOIIKAPHUIN MakKcaauaa dSpTa Oaxopaa TyHJIaM
Karmajakjaapyd ydva Oomnuiarad gaBpjad Trichogramma chilonis xymnanwnau Ba
aBiojyiapu  OyiiMua OWOJIOTMK  camMapajgopiurd  aHukigadad. Hatwkamnap
3apapKyHaHJa KypTJap MUKIOPUHUHT ¥y3rapuinu OwnaH OaxonaHau. bupuHum
aBJIOJl y4yH OMOJOTUK camapanopiuk 11-kyH 85,9% , UKKMHUM aBJIOAM Y4YyH 3ca
84,0% Ba yuyuH4H aBJIoAM YuyH 85,6% OUOIOTUK caMapaopJIMKKa SPULLIHAIIIH.

bynpgan Tamkapu TyHJIamjapaH TallKapyd MaKKaKYXOopu MapBOHCHUTA
Kapm xam Trichogramma chilonis  typunu xymnam Oyiindya TaakKUKOTIIAp
VTka3mwmO, Tpuxorpammanap 15 kyH opanatub 2 mapra xap Oup aBnogura oup
MapTaJiaH TPUXOKapTiIapja  TapKaTWigu. TaxpuOamapuMu3 JaBOMHUIA XaBO
xapopatu yprada +34+1°C, XaBOHMHI HHUCOWMN Hamuuru 62+5% OYaraHiIura
aHUKJIaHaWd. TpuxorpamMma 3apapKyHaHAa TyXyMJIapura Kapllud TpUXOKapTiapaa
FyMOAKJIMK aaBpuja, Oup rekrtap maijpoHHuHr 100 Ta HyKTacura TapKaTHIIIH.
TpuxokapTinapaan TpuxorpaMMa 30TJIAPUHHHT yYUO YHMKUII JaBOMHAIUTH 11
KyHradya JaBOM JTIW. 3apapKyHaHJAAHUHT OMPHUHYM aBJIOJMHUHT TYXyM KYWHII
JaBpU Mail OWMHUHI OXUPUTa TYFPU KEJIJIHU.

TpuxorpamMmanapHuHr camapaid cap] MebEPUHM aHUKJIAIl MaKCcaauaa
3apapKyHaHJa TyxXymjapura Hucbatran xap xwi, 1:10, 1:20, 1:30
(Tyxym:Tpuxorpamma) HucOatTiapaa KyJaHwiad. byHaa, Makkaxyxopu
napBoHacH Tyxymiapura kapiiu Trichogramma chilonis munr camapamopiuru
3apapKyHaHJaHUHT OMPWHYM aBJoJWra HucOaTaH Typiau HuUcOaTIapAa Typiauua
HaTIDKaJlapHU ~ Kypcataud. TpuxorpaMmanapHu 3apapKyHaHIa TyXymJapura
HucOatan 1:10 HucOaTna KyImaHWIraHaa TYXyMJIAPHUHT 3apapliaHulll Japa’kacu
4-xyn 86,4%, 7-kyn 81,6 %, 10-kyH sca Oumonoruk camapagopiauk 86,4% Hu
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Kypcatau. TpuxorpaMMajiapHu 3apapKyHaHjaa Tyxymura kKapmu 1:15 HucOarna
KYJUITaHWITaH/a 3apapKyHaHIa TyXyMJIApUHU TpUXOorpaMmmanap OuiaH 3apapiaiil
napaxacu 4-xkyH 84,6 %, 7-xyn 82,0 %, 11-kyn 6uonoruk camapanopiuk 80,2 %
ra 3apapJjaHiu.
5-kanBan
Makkaxyxopu nmapBonacura Kapmu Trichogramma chilonis kymaiam
camapagopsuru (Tomkent suiositn, ¥Ypra Ynpunk tymann, 2010-2011 i)

Kynmap 6yiinda 6uonoruk
Tyxywmnap cOHH, J0Ha camapasopiuk, %o,
Bapuantiap 100 tyn | bup rexrapna
VCUMITUK]T MaiI0HIa 4 7 11
a ypraua
Tpuxorpamma : Tyxym 1:10 61 6100 76,3+0,33 | 81,6+0,33| 86,4+0,36
Tpuxorpamma : Tyxym 1:15 55 5500 84,6+0,23 | 82,0+0,19| 80,2+0,26
Tpuxorpamma : Tyxym 1:20 58 5800 62,9+0,37 | 69,5+0,36| 72,7+0,34
Hazopar (Tpuxorpammacus) 56 5600 6,3+0,06 7,5£0,05 | 6,1+0,21

Keitnnru Bapuantna 3papkyHaHjara Kapmu 1:20 HucOaTaa KyJlaHWITaHaa
TyXyMJIApHUHT 3apapianuiu  4-kynu 62,9%, 7-kynura 6opub 69,5%, 10-kyH
Ky3aTyBjapjaa Kypa TpuxorpaMmma OujaH 3apapiaHrad Tyxymiap 72,7% ra Kaaap
oynau.

Kummok  xyKanuru  SKUHJIApPUHU  3apapKyHaHAajdapAaH  XUMOSsJIALI
TaOUPIAPUHUHT CaMapPATOPIUTHHU aHUKJIAII, Y3 YpHUIA TaJOUPHUHT OMOJIOTHK
caMapaJIOpJIMTUHA Ha3apAa TYTraH XOJIJa, YJIApHHUHI XYKAJIUK Ba HKTUCOIUMN
caMapacuHM 0OaxojiaraH xoJijia aMmajra omwupuil Makcaiara myBoduk. Iy ca6ao,
MMOMUJOP SKUHHUJATK Fy3a TYHJAMUTa Kapllh KYyJUIAaHWIAJWTaH KAMEBUU Xamza
OMOJIOTUK Kypall BOCHUTAJIAPUHUHT XY>KaJUK Ba HKTHUCOIUN camapaopiurH
Oyinya TaxJIui STUIIN.

Taxpubagaru nomugop Maiaonuaan Hazoparna (1 Bapuant) 142,0 1/ra
xocusl etniitupuwiad. Kumépuil nnuios yrkazuinran mMaiionaa (2 Bapuant) 231,3
1/ra, Xamja TpUxorpamMma KyJlaHuiraH MaiaoH(3 Bapuant)ga sca 234,7 u/ra
Xocw1 eTuitupuiau. byHaa, xap rekrap Maiijionra capdaanrad unuiad YuKapuiil
xapaxariapu yprada 3210,0 MuUHr CyMHU, Fy3a TyHJIaMHJaH KUMEBUM XUMOSA
KWIMII Xapa)kaTjiapy KUMEBUM MIUIOB YTKa3wirad Maiaonaa 437,0 MUHT CymMHU
Ba TpUXOTrpaMma KyJUIaHWIraH aanaga 143,4 MUHT CYMHM TallKWJI STAU.

[ToMu0p XOCWIMHM E€TUIITUPHUIN YYyH KETTaH KaMHU Xapaxkatiap
Hazopataa 3210 muHr cym, 2- Bapuantaa 4093,5 munr cym, 3-apuantaa 3816,9
MUHT cyMm OYmau. Hazoparra HucOaTaH MKTUCOAMI camMapaJopiivuK 2-BapHaHTAA
3647,1 munr cym, 3-Bapuantnaa 3353,4 munr cymuu Tamkwui 31au. Capdnanran 1
CYM XapakaTHHM KOIUIAaHWII Japaxacu 1-Bapuanna 3,5 mapra, 2-apuanrtia 4,7 Ba
3-BapuaHTaa 5,2 MapTaHU KypcaTau.

23



6-KaaBa

IMoMuaop YKUHMHHU FY3a TYHJIAMHUIA KAPIIU Kypall YCY/UIAPUHUHT XYKAJIMK
Ba UKTHCOAUI camMapaaopauru (Muuiad ynkapum raxkpuodacu, 2014-2015 iiii.)

Hazopar Nitos 6eput ycymu (Taxpuba BapuaHTH)
. (unutoB | AsayHT 15% cyc.k. Tpuxorpamma 3 rp/ |
Kypearkutinap Oepunma- 0,45 n/ra aBJIOJIUTa
raH)
IToMu10p XOCHIITOPIIUTH, 11/Ta 142,0 231,3 234,7
Cakab KoJIMHTaH XOCHII, II/Ta - 89,3 92,7
NmoB  Oepulll  TaKpOPHUIIIUTH, ) 2 5
MapTa
XI/IMOS[v KM BOCHTAHHHT ) 405.0 234
yMyMUH 6ax0CH, MUHT cyM/Ta
I/IHIJIOBV Oepuil  XapaxkaTiapu, ) 32.0 120,0
MUHT cym/Ta
CaxJianrad X0CHJ1 XOCUJIHH I:II/IFI/I6 ) 4465 4635
OJIUIII XapaKaTJIapy, MHHT cym/Ta
XuMmos  TaaOupiapura  >kaMu
capdiaHraH Xxapaxariap, MHHT - 437,0 143,4
cym/ra
I/Imna6v HMKapUIl XapaxaTiapu,| 454 32100 32100
MUHT CyM/Ta
Kamu xapaxarnap, muar cym/ra | 3210,0 4093,5 3816,9
 ra jan OMHIaH XOCHI GaxocH, | 14 g4 o 23592,6 239394
MUHT CYM.
I ra nan maprm-cop GoHna,| 19574 19499,1 20122,5
MUHT cym/Ta
Hazoparra nucbaran MKTHCOMHI i 3647.1 3353.4
caMapaJopJINK, MUHT CYyM/Ta
1 cyM XapakaTHHHT KOTUIAHHIIIH, 35 47 5.2
MapTa
PenTtabennuk sxapaxacu, % 35,0 47,0 52,0

*- 1kr noMuIOpHUHT ypTaua 6axocu 2014 iunna maptiu paBuiia 1020 cyMra TeHr 1e0 OJuHIH.

Pentabmiuk napaxacu Xam mryHra Mmoc pasuiiga 35,0% ; 47,0% Ba 52,0%
oynau. Jlemak, MOMUIOp SKMHHMJArd Fy3a TYHJIAMHTa KapIld TaIlKWI STHJTaH
Kypall 4opajlapi MablIyM JapakaJard XyKaluk Xxamaa UKTUCOIUI camapagopiInK
KypcaTtnb, KUMEBHWI Tpemapar KYJUIAaHWITAaH MaWoHAAa Ha3oparra HucOaTaH
12,0%, Owuosiormk wWHIIOB (TpUXorpamMma) OepuiraH MaWJoHIAa Ha3zoparra
Hucobaran 17,0% pentabuiuuk gapaxacu okopu 0ynau. lllyHunraek, 6uonorux
WIUIOB YTKAa3WJITaH MaWOH/Ia SKOJIOTUK TO3a 3aXapiu IMpenapariap KOJJAUFUIaH

X0JIn 65'7J'IFaH IMOMHAO0P XOCUJINHU CTKAa3WIIl UMKOHHWHHU 6epz[1/1.
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XVJIOCAJIAP

1. Pecnyb6nukamuzuaunr TomkeHT, Cupaapé BUIIOATIIApY Fy3a arplieHo3uaa
yupaiauran Tyriamiap (Noctuidae) omwmacuHuHr 15 Typra ouj BaKHJUTapH Kaiin
>0, fy3a tyminamu (Helicoverpa armigera Hbn) sxamum aHukimanraxn
TyHiIamaapHuHr 54,1% uu, ky3ru tyriaam (Agrotis segetum Den.et Schiff) 11,2%
HU, OOIIIKa Typ Bakuiapu 3ca 2,4-6,2% ra kagap OVIuIM aHUKJIaH/IH.

2. Fy3anga skuHM MaiiioHWIa Fy3a TyHJIAaMH KallaJakJIapUHUHT aBJIOJjIapH
Oyiinya KanmaJakJIapHUHT MNYIITAOPAWTH YypraHwigu. byHnma Oup aBiof
KaNaJIAKIAPUUHT SUINM YUYW AABOMUIIMIK yprada 18-22 KyHHU TalIKuji 3THO,
KanaJlakjiap MyWTAOPJIMK J1apaKaCUHUHT HT IOKOPU KYpCATTUWIAPHU 11y KYHHHHT
11-14 xynnapuna xky3atunad, 100 Tyn sKMHIArd TyxXymjap COHU UKKWHYHU aBJIOJ
yuyH 11-14,2 nona, yauHuu aBioj y4yH ypTada 21,6 JOHaHU TaIIKHII AT/IH.

3. Fy3a arporeHosuaa fy3a TyHIaMu TeKHHXYpiapumad Ichneumonidae,
Tachinidae, Braconidae, Trichogrammatidae owna BakwiapuHuar 18 Typu
yupaau. [lapasutnap ¥Fy3a TyHJIaMu TypJid PHUBOXIIAHUII OOCKUYIapura
uxtucocnamradn Oynmub, wuxHeymonumnap 28,8%, Opaxonmmnap 38,4%,
taxuauiap 17,2% sa Trichogrammatidae 14,4% Hu TaIIKuI STHIINA aHUKTAH/IH.

4. Mamnakatumu3 sHTOMOGayHacu yuyH ssaru Trichogramma chilonis Ishii
TypU UHTPOIYKUUSIIAHUO, YHUHT OMOJIOTUK KYpCaTrUujapy TYpJid TUTPOTEPMHK
mapoutiapaa  ypramwnau. JKymiagaH, Maskyp Typ —TaHradyakaHOTJIMJIap
(Lepidoptera) Bakwmnmapu Tyxymiaapuau yprada 88,0% ra Kamgap 3apapiia0,
xaéruanymru +30°C xaBo xapoparuaa 7 kyH, +32°C xaBo xapoparuaa 5 KyHrada
CakJaHuO KOJNMWIIHM, YHHM SINH KYNaWTUpUIN Y4yH KyJdaid mapout +28-30°C
OyIuIIM MaKcaara MyBo(UK.

5. VTkasuiran Taxpubanap mysu Kypcatauku Trichogramma chilonis Typu
KyJail [apouTAa TYXyMUHHUHI PUBOXJIAHUIIM, ypTadya 1-1,5 KyH, TMUMHKAIMK
naBpu 3-3,5 KyH Ba FyMOakKJIMK JaBpu 5-6 KyHHU, SSBHM TyXyMJaH HMarorada
Ooynran maBp ypraua 9-11 xyH 6ynu6, Oy naBpja Fy3a TyHJIaMHa MMYIITIOPJIUTH
ypraua 52,7 nonHaraua, »xuHciaap HucOatu 1:4-1:8 raua Oynumm Makcajara
MYBO(]UK.

6. Trichogramma chilonisau Typiau TaHrayakaHoTIWIap TyXyMJjapuia
KYynauTupuianO, yHUHT  XyKallMH  Typjapura HucOataH  TajaOuyaHJINTU
ypranwnranna, ry3a tyrnamu (Helicoverpa armigera Hub), ky3ru tynnam (Agrotis
segetum Den.et Schiff) tyxymmnapura nuc6atan roxopu 88,2-96,0% nskannuru
aHuKIaHuO, 1oH Kyscu (Sitotroga cerealella Oliv) Tyxymmapura 3apapnanm 72,6%
AKAHJIMTMHY XaM/1a MaBCYMIa TyHJIaM TyXyMJIapy OWJTaH STHIUJIAI TaBCHs STUJIA .

7. Trichogramma chiloniSHu TypuHM THHMM JaBpHaa TYpJIU CaKIall
Xapopatiapuia Ypranwimo, ymoy Typ y4yH THHHM JaBpU XaBo Xxapopatu +7-8°C,
xaBo Hucouit Hamuuru 60-65% Oynumm Kynait 6ynu6, mry mapoutna 20 KyH
cakyianranaa 89,4%, 40 xyH caknanranga 84,2% 60 kynna78,1%, 80 kynaa 72,0%
Ba 100 kyHma 3ca 68,9% raya xaéTuaHauru cak1aHnO, KEWMHTH Myaatiapa yaap
Xa€TUaHJINTH TacalMIny Ky3aTWiInuO, ymoy TypHH IOKOpHUJArd Xapoparja cakiail
TaBCHsI STUJIAM.

8. Unk ©Oop TtpuxorpamMma TypiapuHH IN VItr0 ycynmuma KymalTupuin
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Ypranmwiub, Typau O3MKa MyXHUTIapuIaH caMapajucu axpatud onuuau. byHnaa
(maptim F) mym mapBonacu Kyptu remonumbacu (Fp) 45,5%, aeoprauk Ty3 (F»)
13,5%, tyxym capuru (F3) 20,5 %, tabuit cyr (F;) 20,5% Tapkubuparu o3uka
MYXUTH TPUXOTPAMMaHU KYNaWWIIM y4yH camapalid JKaHJIUTU aHUKJIAHIA Ba
yi0y Tapkub1aru 03uKaia KynauTUPHUIIL TABCHS ITUIIA]TH.

9. In vitro ycynuna KynmauTUpWIraH TpUXOrpaMma aBJIOJUHUHT OUOJIOTHK
Kypcarruuiapu YpraHwinO, KeTMa-KeT Kymaltupuiiga 6-aBioguga OHOJIOTHK
KypcaTruuwiapy TYLIMIIM XYKaWWH TyXyMJIApMHM 3apapilail jgapaxacu 52,2 —
36,3% rada OymuIm aHUKJIaHIH.

10. TpuxorpamMmma pUBOXKJIAHUIINTA aOMOTHUK OMMIJUIAPHUHT  TabCUPU
Yypraauwnranaa, Trichogramma chilonis typuam naGopaTopus MapOWTHAA SUTIH
Kynatupum naspuga 14 coar épyriumk kyHu, 1richogramma pintoi Voeg typu
ydyH 3ca 16 coaT €pyrIIMK KyHU MakOyJ SKaHJIWTH aHWKJIaHaW. Trichogramma
chilonis typuaga xaBo xapopartuHuHr Ty (+18°C) skuHCIap HHCOATHHU
HOMYTOHOCHO paBumiaa (4:Q) 2:7 Ba 2:8 OYnuIlIM aHUKIAHIAW Ba yHIOy TypJiapHU
SUITA KYTIAWTUPUIIIA FOKOpUIUTa EPYFIIMK KyHJIapuaa Oa)kapuill TaBCHs STUIIAIH.

11. Fy3a arporeHosna Ky3aTWJIaguraH XaBO HUCOWMN HaMJIMUTHHUHT 1.
chilonis typura Tabcupu YpraHuil IIyHH KypcaTIUK{, TPUXOIpaMMaHU Fy3a
TyHJIAMUTa KAapIIM XaBO HUCOWN Hamiauru HucOataH tokopu (63,2%) Oynran
MaijioH1a Ouosioruk camapanopiuk 78,1%, HucOMMT HamiIuK HHcOAaTaH Kam
oynran (42,2%) fy3a MailloHMga TYyHJIaM TyXymilapura Kapuii OHOJIOTHK
camapagopiuk 66,6% HHM TalIKWI STAM Ba KYyJJlall JaBpuja XaBO HUCOUUN
HaAMJTUTHHM SIPATUII TaBCHUS dTHIIA]IH.

12. ArporneHosa Fy3a TyHJIaMura KapIm KyJUIaHUJIaAUTaH
WHCEKTUIUJIADHUHT ~ TPUXOTPaMMa PUBOXKJIIAHUII ~ OOCKUWIApUTa TabCHPHU
Vpranunu6, HucOaTaH kaM Tabcupra sra typiap boron 100rn 3.x., Omamekc 5%
C.AO.T. DKAHIIMTH aHUKJIAHUO Ym0y WHCEKTUIIMIAPHU YUFYHIJIAITaH —XUMOSI
TaA0MpuUIa KYJIall TaBCUs STUIIIN.

13. Tpuxorpammanu TyHJIamiapra Kapiid KYJUIAITHUHT TaKOMUJUIAIITaH
ycyaaa unuiad 4uKWiIAN, Maxcyc TpUXOKapTiapja FymMOak Xoiuaa KyJUIaHiuo,
amangaru ycyira (54,6-59,8) Hucbaran camapajop SKaHIWTH aHUKIaHau. Fys3a
TYHJIAaMHUTa KapIly Fy3a MalJoHJIapuaa FyMOaK X0Juaa TPUXOKapTiaapaa KyJuiail
HUcOaTaH IOKOpHU camapanop skanmrunu (87,5-88,1%) kypcatam.

14. Trichogramma chilonis TypuHH TypiM SKWHJIApIard TaHTa4aKaHOTIIH
3apapKyHaHjajdapra Kapiiy Kyjuiam  Oyiuya YTKa3wiral TaaKUKOTIap/a,
maxawmit Typ (Trichogramma pintoi) Typura HucOaTaH caMapaaop SKaHIUTH
aHUKJIaHUO, Fy3a TyHJaMura Kapim fy3a skuHaga 84,3%, momMuaopaa SKUHUIA
88,7%, noBus sxkuHUAA 81,3%, Xamaa Makka)XyXopyu dKMHUIa YHUHT TTapBOHACUTA
Kapiu 86,4% OHOJIOTHK caMapaIOpJIMKKa SPUIITAIIIH.

15. Ilomugopaaru fy3a TyHJIaMWra Kaplid TPUXOTPaMMaHU KYJUTAIIHUHT
XYKaJuK Ba UKTUCOJIUN camMapagopiurd YpraHwinO, TpuxorpaMma KYJUTaHWJITaH
Maiaonaa 92,7% 1 xocun cakiaad konuHuo, 3353,4 munr cym cod doiiga onuHaN
Ba PEHTAOWUTMK napaxacu 52%HU Tamkui 3THO, JKOJOTUK TO03a MaxCyJoT
CTUTIITHPUIIIN.
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HAYYHBINA COBET 16.07.2013.Qx.22.01 ITPU TAIIKEHTCKOM
I'OCYJAPCTBEHHOM AT'PAPHOM YHUBEPCUTETE "
AHJINXKAHCKOM CEJIbCKOXO3SMCTBEHHOM UHCTUTYTE 11O
MPUCYXKJIEHUIO YYEHOM CTEINEHU JOKTOPA HAYK

TAIIKEHTCKUN T'OCYJIAPCTBEHHBIN ATPAPHBIN
YHUBEPCUTET

AHOPBAEB ASUM’KOH PAUMKYJIOBUY

3HAYEHUME BUJ10OB TPUXOTPAMM (HYMENOPTERA:
TRICHOGRAMMATIDAE) B PEI'YJIMPOBAHUN YNCJIEHHOCTH
HOIYJAIUA COBOK B A'POBMOLEHO3E

06.01.09 — 3amuTa pacrenuii
(ceIbCKOXO03MCTBEHHbIE HAYKH)

ABTOPE®EPAT JJOKTOPCKOM TUCCEPTAIIUA

TAIIKEHT - 2016



Tema NOKTOpCKOH aHccepTallUM 3aperucTpupoBaHa Beicuieil aTTecTalMOHHOM

komuccueid mnpu KaOumnere wmuHucTpoB PecnyOsmkm VY30ekucTaH mnmox HOMEPOM
31.03.2016/B2016.1.Qx230.

JlokTopckass pmMccepranusi BBIIOJHEHAa NpU  TalIKEHTCKOM TOCYAAPCTBEHHOM —arpapHOM
YHUBEPCUTETE.
ABToOpedepar auccepTanny Ha TPEX sA3bIKax (y30EKCKUH, PyCCKHiA, aHTTTMHCKHIA) pa3MelEH Ha BeO-
ctpanuue Hayunoro coBera mo agpecy Www.agrar.uz u ua UapopmannoHHO-00pa30oBaTeIbHOM MOpTAaJe
«ZiyoNet» mo ampecy WwWw.ziyonet.uz.

Hay4yHblii KOHCYJIBTAHT: CyJaaiimoHoB Borup:koH A0aymyKupoBuy,
JIOKTOP OMOJIOTHYECKHX HayK, mpodeccop

O¢duunanbHble ONMOHEHTHI: A3umoB [IxkajnaauaauH A3MMOBHY,
JIOKTOP OMOJIOTHYECKHUX HAYK, IPodeccop, akaIeMHK

Maxmyaxosxkaes Haxxvuaana MaBJiissHX0xkaeBUY,
JIOKTOP OMOJIOTHYECKUX HAyK, mpodeccop

lamypaToBa Haruma I'enskemypatoBHa,
JIOKTOP CEJIbCKOXO3SICTBEHHBIX HAYK

Benymasi opranuzanusi: CamapkaHICKU CeJIbCKOX0351iiCTBEHHbIH HHCTUTYT

3amuTa JAUCCepTaluu COCTOMTCSA Ha 3acedanmu Hayunoro comera 16.07.2013.Qx.22.01 mpu
TamkeHTCKOM TOCYJIapCTBEHHOM arpapHOM YHUBEPCUTETE W AHIMKAHCKOM CEbCKOXO3SHCTBEHHOM
uHCTHTYTe «24%» Wions 2016 r. 8 10%° (agpec: 100140, r. Tamkent, Yaupepcuterckas, 2. Term.daxc:
+998.71.260-48-00, e-mail: tgau-info@edu.uz).

C mmccepramnueil MOXXKHO 03HaKOMHUTHCSI B MH(opMamoHHO-pecypcHOM 1eHTpe TamkeHTCKOro
rocyJapCcTBEHHOIO arpapHoro yHuBepcurtera (3apeructpupoBana 3a Ne 531305). Ampec: 100140,
r.TamkenT,yn. Yausepcurerckasi, 2. Ten.: +998.71.260-50-43, e-mail: tgau-info@edu.uz.

ABtopedepar quccepranmu pazocia «23» mas 2016 T.
(nporokomn peectpa Ne 06 ot «23» mast 2016 r.).

B.A. CynaiimonoB
IIpencenarens Hay4HOro COBETA IO NPUCYXKACHUIO YYEHOMH
CTETICHH JOKTOpa Hayk, 1.0.H., mpodeccop

A.X. Oapamos
YuéHblil CcekpeTapb HAyYHOTO COBETa IO MPUCYXKACHUIO
Y4YE€HOU CTENEHU JIOKTOpa HayK, K.C.X.H., JOLIEHT

M.M. AguioB
[Ipeacenarens Hay4HOTrO CeMHUHApA MPU HAYYHOM COBETE IO
MPUCYXKJEHUIO YUEHOU CTETEHH JIOKTOpa HAYK,, JI.C.-X.H.
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BBEJEHMUE (anHOoTAIMSI AOKTOPCKOi TMCCEPTALNN)

AKTYaJIbHOCTH " BOCTPe0OBAHHOCTD TeMbl AUCCePTALMH.
Bo3HUKHOBEHHE HKOIOTUYECKUX MpoOieM Ha 3emiie, riaodanu3amnus MpoOIeMbl
3aIIUATHl OKPYKAaOUIEH Cpellbl, YBEIUUYEHHE CIPOCAa HAa KAYECTBEHHBIE MPOIYKTHI
Ha MHPOBBIX PBIHKaX, HEOOXOJUMOCTb COXPAHEHHS YpOXKask M €ro BBICOKOTO
Ka4eCTBO, OJIYYEHHE SKOJIOTHYECKH YUCTOM MPOIYKIHH C IOMOIIBIO IPUMEHEHUS
METO0/1a OMOJIOTUYECKON 3aIUTHI CENbCKOXO03UCTBEHHBIX KYJIBTYP OT BpeauTenei
U OoJie3HEeH SABIISICTCS aKTyaJIbHOM HayYHOU MPOOJIEMOMH.

B arpoGuorieHo3ax Hamei ctpanbl BcTpedaerc 6osiee 300 BUIOB COBOK U
220 BHUIIOB W3 HHX SIBIIIIOTCS TPBI3YIIMMHU BPEAUTENSIMHU CEIBbCKOXO3SIMCTBEHHBIX
KylbTyp. OcobeeHO OOJBIIOM Bped OHM HAHOCAT OBOUIHBIM KyJIbTypaM H
XJIOMYAaTHUKY, U TPOTUB HUX NPUMEHSIOTCS pPa3IUyHble CHOCOObI OOpBHOBI.
OOblYHO B 1ENAX ONEpaTUBHOM OOpbOBI C BPEAUTEISIMH MHOTOKPATHO
MPUMEHSIOTCSI XUMHUYECKHE CPAJICTBA, YTO BEIET K HAPYIICHUSIM HKOJIOTHYECKOTO
Oaslanca OWOTHI, COXPAHEHHMIO XMUMHUYECKHMX COEJIMHEHHA B IOYBE U ypOXKae,
BO3HUKHOBEHHUIO YCTOWYMBBIX K MECTHUIMAAM MOKOJCHHM Bpeauteneud. Muposas
TEHJACHUUS  YBEJIMYEHHS] JIOAM  MCIOJB30BAHUS  DKOJOTMYECKHM  YHCTOIO
OMOJIOTUYECKOTO METOJa JUISl 3alllUThl CEIbCKOXO3AWCTBEHHBIX KYJIBTYp OT
BpeauTeneil TpedyeT yCOBEpIIEHCTBOBAHUS TEXHOJIOTHMU OMOJOTMYECKON 3aIlUThI
M TIOBBIIIEHHA KauecTBa M ODPQPEKTUBHOCTH MPUMEHIEMBIX B TEUCHHUE
BEreTallMOHHOIO TEpuoJia OMOJIOTUYECKUX MaTepuanoB. DTO 00ECIeYMBaET He
TOJIBKO COXPAHEHHUE BBIPAIIMBAEMOT0 YPOXKasl CEIbCKOXO3IMCTBEHHBIX KYJIBTYp OT
BpEAUTENEH, HO U PEIIECHUS PsAJia SKOJOTUUECKUX MTPOOIIEM.

B cBsi3u ¢ u3MeHeHneM Kiaumarta Tpedyercs yiaydllleHHe B3auMOOTHOILIEHUH
MEXJy Mapa3uTaMyd HEKOTOPBIX BHUIOB MECTHBIX SHTOMOGAroB, OOHOBJIECHUE

MaTE€pUHCKOTO MOKOJIEHUS sHTOMO(Daros B ounonabopaTopusx u
YCOBEPIICHCTBOBAHUE  TEXHOJIOTMM WX  IPUMEHEHUS, MOBBIIIAIOIIHX
3¢ (HEeKTHBHOCTH TPUXOTPaAMMBbI (Hymenoptera, Trichogrammatidae).

[IpenoTBparnieHne yBEITUYCHHS TIOBPEKIAEMOCTH CEIBCKOXO03SIMCTBEHHBIX KYJIbTYP
COBKaMH, HCIIOJIb30BaHUE d(PPEKTUBHBIX IHTOMO(DATOB, BHIIBJICHUE HOBBIX BHJIOB
Mapa3uToB PHTOMO(DAroB, MHTPOAYKIIUSA, Pa3MHOKCHHE W yCOBEPIICHCTBOBAHUE
METOJIOB IMTPUMEHEHUS SBJISICTCS BEChbMa aKTyaIbHOU IMPOOJIEMOH.

B Hacrosimiee Bpems B arpoliieH03ax Halllei CTpaHbl MPUMEHSIETCS] HECKOJIBKO
METOJIOB YIIPaBIICHUS YUCIICHHOCTBIO Bpeautenei u 90% meponpusTiil o 3aiure
XJIOITYATHUKA IPUXOJUTCS HA TOMIO GHOMETOIa” .

JlanHas auccepranus B ONPENETEHHON CTETEHU CIYXKUT JJIS BBITIOJIHCHHUS
3a;ay, TMOCTaBleHHbIX B 3akoHe PecnyOnmuku VY30ekucran «O 3ammre
CEIbCKOXO3SIMCTBEHHBIX PAacTEHUN OT BpeAuTeNei, OOJIe3HEH ¢ COPHBIX
pacteHui», nmocranoBiaeHus: Kabunera MunnctpoB PecmyOmmku Y30ekuctan Ne
148 or 29 mapra 2004 r. «O mepax IO COBEPIICHCTBOBAHUIO CTPYKTYpPBI M
NOBBIIIEHUNA 3(PPEKTUBHOCTU CIYKObI 3alIUTHl PACTEHUI», a TAKXKE B APYIHX
HOPMATHUBHO-TIPABOBBIX JOKYMEHTaX, IPUHATHIX B TAHHOH cdepe.

2 A.IIl. Xampaes. Cpencrsa OHOIOrHuecKoit 3amuThl pacteHnil. YueOHuk. Hayka u texuonorus. — Tamkent, 2015.
— 4-c1p. (Ha y30€KCKOM SI3BIKE).
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CooTBeTcTBHE  HMCCJIEJOBAHUST  NPUOPUTETHBIM  HANPABJEHUSIM
pPa3BUTHS HAayYKH M TeXHOJOruum pecnyOauku. JlaHHOE wuccaeqoBaHue
BBIIIOJTHEHO B COOTBETCTBUU NPHOPUTETHOTO HAINPABICHUS PA3BUTUS HAYKU M
TEeXHOJIOTUN pecnyOnuku V. «3almra CeabCKOro XO034iMcTBa, OMOTEXHOJOTHS,
AKOJIOTHS U 3aIIHUTA OKPYXKAIOIIEH CpeabD»

O030p MeKAYHAPOAHBIX HAYYHBIX  HMCCJICJIOBAHUI 1O  TeMe
nuccepranuu. [HlupoxomacmTaOHble Hay4YHbIE HCCIEIOBAHUS IO OMPEIEICHUIO
BUJIOB, apeajoB pacCHpOCTPaHEHUS U  OUOIKOJOTHYECKUX OCOOCHHOCTEH
TPUXOTPAMMBI, YIPABICHUIO YHUCJIECHHOCTH BPEIHBIX COBOK C HX IOMOIUIBIO,
OTIpe/ICTICHUIO 3HAUYEHUS BUJIOB COBOK B Pa3BUTUHU TPUXOTPAMM, IIOUCKY, OTOOPY H
MacCOBOMY pPa3MHOKEHUIO 3(P(PEKTUBHBIX BUIOB TPUXOTPAMM OCYIIECTBIISIOTCS B
BEAYIIMX HAay4YHBIX IIEHTPaxX M BBICHIUX 00pa30BaTENIbHBIX YUPEKJICHUIX MUpPA, B
ToMm uunciae, Texas A&M University, Department of Entomology of the Arizona
University (CIIIA); International Organization for Biological Control (I'epmanus);
Guangdong Entomological Institute (Kwuraii); Shikoku National Agricultural
Experimental Station (Slmonus); Agricultural University of Tabriz (Mpan);
Agricultural University of Faisalabad (ITakucton); Tamil Nadu Agricultural
University (Uunus); Bcepoccuiickuii uHCcTUTYT 3amuThl pactenuit (Poccus);
NHcTUTyT 3alMThl pacTeHU, KOJIOTHH U TouBoBeneHuss MonnoBel (MosoBa):
V30ekckuii  HayYHO-MCCIICIOBATEIbCKUA HMHCTUTYT 3alllUThl pPAacTEHUH U
TamkeHTCKHil rocyJapCTBEHHBIN arpapHblii yHUBEpCUTET (Y30€KUCTaH).

[lo pemenuto psiga BONPOCOB, TaKUX KaK Pa3MHOKEHUE W TMPUMEHEHHE
BUJIOB TPUXOTPAMM MPOTUB YEIITYECKPBUIBIX BPEAUTENICH B Pa3IMUHbBIX arpoIeH03ax
Y COXpaHEHHE YpOoKasi B HAYUHBIX MCCJICJOBAHUSAX B MUPE MOJYUYEH PAJl HAYUHBIX
U TMPAKTUYECKUX PE3yJIbTaTOB, B TOM YHCIE: HAa OCHOBE H3YUYEHHUS PA3BUTHUA,
MUIIEBON LETMOYKH, (HPU3UOJIOTUUECKUX U OMOJIOTUYECKUX CBOMCTB TPUXOTPAMMBbI
CO3/IaHbl TEXHOJOTHHM HCIIOJIb30BAaHUS HCKYCCTBEHHBIX MUTATEIbHBIX Cpe s
MaccoBOro pasMHokeHust 3toro mapasuta (Texas A&M University, Arizona
University, Guangdong Entomological Institute); wu3y4eHo BIMsSHHE Ha
OCOOEHHOCTH Pa3BUTHUSI TPUXOTPAaMMbl AOMOTHYECKUX U  aHTPOIMOTECHHBIX
(bakTopoB, CO37aHBl YCOBEPIIEHCTBOBAHHBIE METOJbI MIPUMEHEHUSI TPUXOTPAMMBI
(International Organization for Biological Control); onpenencHo BnHsHUE
MIPUMEHSIEMBIX B arpoleHo3ax MECTHIMAOB Ha TPUXOTPaMMy, POJib Mapa3UTHBIX
TpUXorpaMm B (pOpMHPOBAHUU B3aUMOOTHOIIECHUN MEXIY Mapa3uTOM U XO3IUHOM
(Shikoku National Agricultural Experimental Station, Tamil Nadu Agricultural
University); omnpeaeneHbl 3aKOHOMEPHOCTH, BIMSIONIME Ha  IOBBIIICHUE
OMOJIOTUYECKOW AaKTUBHOCTU TPUXOTPAMM B MPHUPOJHBIX YCIOBUAX W 3HAUYCHHUE
oTOOpa CHEUUAIM3MPOBAHHBIX K MApa3sUTUPOBAHUIO HA COBKaX BHJOB
TPUXOTPaMMBbI JUIsl UX MCIOJIB30BAHUS B IPAKTUKE 3alIUThl pacTeHui (Agricultural
University of Tabriz, Agriculture University of Faisalabad); paspabGoTamsr
Hay4YHblE U TPAKTUYECKUE METOJbl aHalIu3a CUCTEMAaTUKH, PA3MHOKEHUS U
MPUMEHEHUSI TPUXOTPAMMBbI, YIIPABICHUS YUCIECHHOCTHIO YEIIYEKPhUIbIX, U3yUeHa
pacnpoCTpaHEHHOCTh TPUXOTPAMM IO 3KOJOTHYECKHM pEruoHaMm, pa3padoTaHbl
METOJIbl MHTPOJAYKIIMU W aKKIuMatu3aluuu e€ HOBbIX BUAOB (Bcepoccuiickuit
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WHCTUTYT 3alllUThl pacTeHud, HHCTUTYT 3amuThl pPACTEHUM, 3SKOJIOTHM U
no4BoOBeiIeHUsE MOJII0BbI).

B Hacrosimee Bpemsi BEAYTCS MCCIEIOBAaHUS 10 ONPEACICHUIO HOBBIX BUIOB
TPUXOTPaMMBbI, B TOM YHCII€ U MO CIEAYIOIIMM NPUOPUTETHBIM HAIPABICHUSIM:
OIICHKa OWOJIOTMYECKUX CBOMCTB TpPHUXOTpaMM; YINpPABICHUE YUCIECHHOCTH
YEUIyEeKPBUIBIX BPEOUTENEH B CEIBCKOM XO3SIMCTBE; BBIPALIMBAHUE SKOJIOTHYECKU
YUCTOr0, OOraTtoro M BBICOKOKAUYECTBEHHOTO YpPOXKas CebCKOXO03IMCTBEHHBIX
KYJbTYp, YCOBEPIICHCTBOBAHWE TEXHOJIOTUU MHTPOAYKIIMU M Pa3MHOXKECHUS
3¢ (HEeKTUBHBIX BUJIOB TPUXOTPAMMBI.

Crenenp m3ydeHHoctu npodiaemsbl. Takue yuénsle, kak .B. Bacuinbes,
B.A. 3acnasckuii, A.®. Pagenkuii, H.®. Meitep, H.A. Tenenra, III.M. I'pun0Oepr u
B.A. KanapIOMH NOTYYUIIN TOJIOKUTENbHBIE PE3YIbTaThl IPU U3YYEHUH BOIIPOCOB
IIPUMEHEHUSI TPUXOTPAMM IPOTUB YEUIYEKPbUIbIX BpeautTenedl B LleHTpanmpHOU
A3UU U ONPENEIEHUI0 COCTaBa MECTHBIX BUJIOB 3TUX MMAPAa3UTOB; LIEHHBIN BKIIA/l B
ornpeseneHrue Ouoaornueckon 3PHEeKTUBHOCTH TPUXOTPAMM 0 YMEHBIICHUIO SIHII
COBOK BHeciM Takue uccienoparenun kak A.@D. Pycnak, I'.®. [ropuu, JL.O.
Menonu u JI.B. [lonGepesckast.

B V30ekucrane wuccienoBaHus MO OMPEICICHUIO BHUIAOB TPHUXOTPAMM,
U3YYCHUIO HX OHOIKOJOTHH, PA3MHOKEHHUIO B JIADOPATOPHBIX YCJIOBUSIX H
OPUMEHEHUI0O B TMOJEBbIX ycioBusix mnpoBogunu A.I. [laBnermmna, X.P.
Mup3anueBa, b.II. Apamkesuu, A.IIl. Xampae, A.C. Anumyxammenos, T.M.
Atamup3aeBa u A.Il. CopoknHa, HWHTPOAYKLIHIO BHUIOB TPUXOIPAMMBI U
onpeneneHre 3(P(PEKTUBHOCTU IO OTHOLICHHUIO K BPEAUTENAM HCCIENOBaIU 3.
Auiios.

B npyrux peruoHax Mupa HCCIEIOBaHUS M0 ONPEAEICHUI0 BHIOB
Tpuxorpamm npoBoauiau S. Nagarkatti, H. Nagaraja, E.R. Oatman, J.Z. Pinto, B.
Pintureau, R. Goujet u H. Prasad,, ponbs Tpuxorpamm B ynpaBieHUH YUCICHHOCTU
YeIyeKphUIbIX BpeauTenei n3ydanu S.M. Greenberg, B. Ramesh, S.Ya. Reznik u
N.P. Vaghina, Bompocamu yCOBEpIICHCTBOBAHUS METOJIa Pa3MHOKEHUS
TPUXOTpaMM Ha Pa3IMYHBIX MHUTATENHbIX cpenax 3anumanuch Li Li-Ying u K.
Miura,  SKCHEPUMEHTHI IO TMOBBIMICHUIO 3()(HEKTUBHOCTH TPUXOTPAMM I10
OTHOIIIEHUI0O K COBKaM M YCOBEPUICHCTBOBAHUIO TEXHOJOTUM WX MPUMEHEHUS
npoBoauiu J. Voegele, S.F. Flanders, W. Quednau, B. Pintureau u np.

B nanpHelimem, nociie u3yyeHus OMOJIOTMYECKUX CBOMCTB MECTHBIX BHJIOB
TPUXOIpaMM, TAKUMHU y30€KCKMMHU HcciieqoBaTensimu, kak X.X. Kumcanboes, M.
Pammnos, Bb.A. CymnaitmonoB, A. CaraymiaeB u A. AtamwupsaeBa, ObUIU
pa3paboTaHbl METOJbl MPUMEHEHUs] TPUXOTPAMMbl MPOTHUB SIUIl YEIIYEKPBLIBIX
BpeAUTENIeH, TMOBPEXKIAIOMIMX TOCEBbl  CEJIbCKOXO3AMCTBEHHBIX  KYJbTYD,
pa3MHOXeHUs €€ B OnoiabopaTopusix U NPUMEHEHUS B MPAKTUYECKUX YCIOBUSIX.
B 10 xe BpeMs mo uHTpoayKiu# 3pGEKTUBHBIX BHIOB TPUXOTPAMM B PECITyOIUKY
Y YOPaBJICHUIO YHCICHHOCTH COBOK Ha IOCEBaX MCCIEAOBaHUS MPOBOIUINCH
HEJIOCTaTOYHO.

CBs3b IHCCEPTALMOHHOIO HCCIAEAOBAHMSA ¢ IUIAHAMHM HAY4YHO-
HCCJIeI0BaTeIbCKUX padoT. lccienoBanus mo auccepTaluyd NPOBOJWIHCH B
paMKax creayrmux (yHIaMEHTaIbHBIM, TPUKIATIHEIM W WHHOBAIMOHHBIM
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MpoeKToB TallKeHTCKOro rocynapCTBEHHOro arpapHoro yHusepcutera: K10-011
«Y COBEpILIEHCTBOBaHUE HKOJIOTUYECKU YHCTOH, 3¢ (HeKTUBHOM,
pecypcocOeperaronieit MHTETPUPOBAHHOU CUCTEMBI 3aIUTHI
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP OT BpeAUTENeH, O0JIe3HEN U COPHBIX PaCTEHUN»
(2009-2011  rr.); KXA-10-109-IV  «YCOBepIIEHCTBOBAHHE  TEXHOJOTHH
BBIpAIIMBAHUs 3KOJOTMYECKH YUCTOW MPOAYKIIMHM Ha OCHOBE IOMCKAa 0€30IacHbBIX
Ui OKpYXKaroIlel cpelbl METON0B OHOJIOTMYECKON OOphOBI C BpEOUTENIMU
OBOIIHBIX KynbTyp B Temmmmnax» (2009-2011 rr.); K®d5-002 «Teopuss o
BpPEAMTENSAX PACTCHUN M UX Mapa3uTax W UX pa3BUTUU B OuoueHoze» (2012-2016
rr.); KXWM-5-105-2014 «IIpumeHeHne OHOJOTHYECKOTO METOAa IMpPOTHUB
BpEOUTENEH caja U BHEIPEHUE MPOU3BOJICTBA IKOJIOTUYECKN YHCTBIX MPOTYKTOB)
(2014-2015 rr.).

Heabio uccaenoBanus ABISIETCS 0TOOP, MHTPOAYKIUS U AKKIMMAaTH3AIUS
IOPUCIIOCOOJIEHHOTO K SKCTPEMAJIbHBIM YCIIOBUSIM BHUAAQ TPUXOTPaMMbl IS
PETYJIMPOBAHMS YUCIEHHOCTH COBOK, MOBPEKIAIOIINX CEIbCKOXO3AMCTBEHHBIE
IIOCEBBI, YCOBEPIIEHCTBOBAHUE METOJIOB BHECEHHUs, pa3pabOoTKa U BHEAPEHUE
TEXHOJIOTMH COXPAHEHMsI ypoxkKasi KyJIbTYp.

3anaum uccJIe10BaHMI

ONpE/ENICHUE BUJOB COBOK, BCTPEUAIOLIMXCS B arpoOMOLIEHO3aX, UX
OMOAPKOJIOTUYECKUX CBOMCTB, apeajoB paclpOCTPaHEHMs, BHUAOB Iapa3UTHBIX
SHTOMO}AroB, KOTOPbIE MOTYT OBITh IPUMEHEHBI B PETYIIALUNA BUOB COBOK M UX
COOTHOILICHUIA;

MHTPOIYLIMPOBATh M aKKJIMMATU3UPOBATh MOAXOASIINNA ISl KIIMMAaTa Halllen
CTpaHbl BHJ TPUXOTPaMMBbI, OINPEACIUTh €ro OHOIKOJOTMYECKHE CBOMCTBA,
CPaBHHUTD UX C TAKOBBIMH MECTHBIX BHIOB;

ONPENENNUTh BIUSHUE PA3NMYHBIX DJKOJOTMYECKUX U aHTPONOTE€HHBIX
(akTOpOB Ha pa3BUTHE TPUXOTPAMMBI B arpoOUOIIEHO3E;

pa3paboTaTh U BHEAPUTH MEPONPUATHS IO MO MOBBIIICHUIO OHOTOTMYECKON
akTUBHOCTU (P (HEKTUBHBIX BUJOB, YCOBEPIIEHCTBOBATH I(P(HEKTUBHBIE CIIOCOOBI
Pa3MHOXKEHHUS U TIPUMEHEHUS TPUXOTPaMM;

ONpENENIUTh  OUOJOTHYECKYID W DKOHOMHUYECKYI0  3(h()EKTUBHOCTH
MPUMEHEHHUS TPUXOTPaMMbl IPOTUB YEUTYEKPbUIBIX BPEAUTEICH.

O0bekTaMM HccieI0BaHUsI ObUTH BUJbI CEIbCKOXO3SICTBEHHBIX KYJIBTYD
pecnyOIuKH, CBOMCTBA 3THUX BHJIOB, YPOKaHOCTb MX, CTENEHHU MOBPEKICHUS
KYJIbTYP COBKaMHU.

IIpeamerom  umcciaenoBaHuUil  SIBISJIMCh  COBKM  —  BPEOUTENIH
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP U UX MAPA3UThl — BUABI TPUXOTPaMM, CIIOCOOBI U
CpelCTBa PA3MHOKEHUS U TPUMEHEHUSI TPUXOTPAMMBI.

Metoabl ucciaenoBanus. VccienoBanusi BINMOIHSINCh B COOTBETCTBUU C
MMEIOLIUMHUCS 110 JTaHHOMY HalpaBJICHUI0 HAYKH METOJAMYECKUMHU MOCOOUSIMU U
YKa3aHUSAMHM, Ha OCHOBE KOTOpBIX OMNPEACNSINCh IUIOTHOCTH BpEIUTENEH,
JUHAMUKH WX Pa3BUTHA, CTENEHU BPEIOHOCHOCTH, KAYECTBEHHbBIE IOKA3aTeNn
BUJIOB TPUXOTpaMM, HX JOMHUHAHTHOCTb, METOABl HX Pa3MHOXKEHHUS U
omnpeaeneHus: Ononornyeckoi 3pPexKTHBHOCTH MPUMEHEHHUS TPUXOTPAMMBI.

KauecTBeHHBIE IOKa3aTenn TpUXOTpaMMm omnpenemsum no merogam b.Il
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AnamkeBud 1 T.M. Atamup3aeBoi, TaKCOHOMUYECKAsl IIEHHOCTh — 10 MeToay W.
Quednau u Ouonornueckas 3ddekTuBHOCTh 3HTOMOGMaroB — no dopmyne B.C.
AG6ota. IlomyueHHBle  JaHHBICE  TOABEPTaIMUCh  MAaTEMaTHYECKOMY U
CTaTHCTUYECKOMY aHaju3y 1o metoaam, omucanHbiM K. I"ap, B.A. JlociexoBeIM 1
I'®. JlakuapiM. B OTHENBbHBIX clydasx TMPUMEHSUICS «METOJ JpoOei»,
YUUTBHIBAIOMIMA CpeHIO OommOKy. HanMeHee CyIIeCTBEHHBIC Pa3HHIIBI MEXKIY
BapHaHTaMU ONBITOB OMPEACISLIA C IOMOIIBI0 KOMITBIOTEPHOW MPOTPaMMBbl,
pazpaboranHoi JlabopaTtopueii MaTeMaTHYECKOTO MOJACIMPOBAHUS M MPOTHO3a
Y30€KCKOTO Hay4YHO-UCCIIEI0BATEILCKOTO0 HHCTUTYTA 3aITUTHI PACTCHUH.

HayuyHasi HOBU3HA HCCJIeI0BAHUI COCTOUT U3 CICAYIONINX PE3YIbTATOB:

OTpeNeieHbl CTENMEHW BCTPEYAEMOCTH Ha KYyJbTypaXx BHJIOB COBOK,
OCHOBHBIX TIAPa3UTOB XJIOMIKOBOW COBKH M MIX B3aUMHBIC COOTHOIICHUS;

UHTPOAYIIMPOBAH W aKKIMMATU3UPOBAaH  HOBBIM BHJ TPUXOTPaAMMBbI
(Trichogramma chilonis) u onpeneseHbI €ro OMOJIOTHYECKHE CBOWCTBA,;

MPOBEICHO CPaBHEHUE MEXKAY MHTPOIAYIMPOBAaHHBIM BHIoM Trichogramma
chilonis u MecTHBIMM BHAaMH TPUXOTPAMM, ONpEICICHBI €ro OHWOJOTHYECKUE
MOKa3aTeNM Ha PA3IMIHBIX YEHTYEKPBUIBIX BPEIUTEISIX;

paspabotaH MeToj iN VItr0 pa3MHOXCHHS TPUXOrpaMMbl B JJAOOPATOPHBIX
YCIIOBUSX HA UCKYCCTBEHHOW MUTATEIHHOU CPEJIE;

pa3paboTaHbl METOJI YIAKOBKH TPUXOTpPaMMbI U d()(PEKTHUBHAS TEXHOIOTHSI
€ro MIPUMEHEHUS B TTOJICBBIX YCIOBUSAX TIPOTHUB BPEIOHOCHBIX COBOK;

OTpeneneHbl  DKOJOTHYECKHEe W aAHTPOINOTCHHBbIE  (DaKTOphl B
arpoOMOIICHO3aX, BIUSIONMINEC HAa OMOJIOTMUCEKYIO aKTUBHOCTh TPUXOTPAMMBI, a
TaK)Ke BJIMSHUC HA TPUXOTPAMMY MHCEKTHIIMJIOB, IPUMEHSICMBIX MPOTHUB COBOK, U
HaMEHEe TOKCHUYHBIC M3 ITHX MPEnapaToB PEKOMEHI0BAHBI POU3BOICTRY.

IIpakTHyeckue pe3ybTaThl HCCJIAET0BAHUI COCTOSAT U3 CIICTYIOITNX:

UCCJIEIOBAHBI COCTAB M CTETICHH PACIPOCTPAHEHHUS COBOK, BCTPEUAIOITUXCS
Ha MOCeBaxX XJIOMYATHUKA W TOMaTa, MHTPOAYIIMPOBAH TOIXOSAIINMA I KIIMMaTa
cTpaHbl HOBBIH By Trichogramma chilonis;

ompeneneHa Ouosiornueckas >(PQPEKTUBHOCTh WHTPOIYIIHMPOBAHHOTO BHUA
NPOTUB BPEJOHOCHBIX COBOK M JAPYTHUX YEHIYEKPBUIBIX, W OHU CPaBHEHBI C
TaKOBBIMH MECTHBIX BHOB TPHUXOTPAMMBI;

onpenesieHbl (aKTOPHI arpoleHo3a, BIHSIONINEC HA TPUXOTpaMMy, Te
(GakTOpel, KOTOpBIC IOBBIIIAIOT OWOJIOTHYECKYI0 AaKTUBHOCTh TPHUXOTPAMMBI
(Trichogramma chilonis) npu mabGopaTopHOM pa3MHOXKXCHHM W TPUMCHCHHU B
TIOJICBBIX YCJIOBHUSAX, PEKOMEH/IOBAHbI MTPOM3BOICTBY;

pazpaboraHa >(¢deKTUBHAS TEXHOJOTHUS Pa3MHOXKEHUS UM TPUMEHECHUS
TPUXOTPAMMBI JUTsI UCTIOJIb30BaHUS B PETYIISAIIMN YUCICHHOCTH COBOK Ha IOCEBax
XJIOIYATHUKA, TOMAaTOB M KYKYPY3bl;

OTpeleieHbl HOPMbI pacxoja Ouompenapara Ha OcCHOBe Trichogramma
chilonis, cxema ero BHeceHus, OHOJIOrHYECKAs], XO3MCTBEHHAS U DKOHOMUYECKAs
3¢ (HEeKTHBHOCTH TPUMEHEHUS TPUXOTPAMM JUIS PETYJISIIUN YHCICHHOCTH COBOK BO
BpEMsl BeTreTallny;

METOABl Pa3MHOXKEHUsT W mpuMmeHenus 1richogramma chilonis, crocoGsr
MOBBIMICHUST €T0 A((EKTUBHOCTH W PE3yJbTAaThl TPOBEAEHHBIX HCCIICIOBAHUN
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BHEJPEHBI B 0M0J1a00paTOPUH PETHMOHOB, I/1€ MPOBOAMIMCT 3TU UCCIIETOBAHMUS;

ompejeneHsl HOPMBI pacxona HoBoro Buaa Trichogramma chilonis s
pPETYJIAIIMA  YUCIEHHOCTH COBOK, €ro OHOJoTrHYecKas ¢ OSKOHOMHYECKas
3 PEKTUBHOCTD.

Jl0CTOBEPHOCTD MOJIy4€HHBIX pe3yJbTaToB 000CHOBBIBAETCS
NIPOBEJICHUEM HCCICIOBAaHUN B COOTBETCTBHU C COBPEMEHHBIMH METOJAMHU H
CpeICTBaMHU, METOJIMYCCKH MPABWIBHON MMOCTAHOBKOW HMX, MO3UTHUBHOW OILIEHKOH,
KOTOpasi €XKETrOJHO JaBajlaCh CIEUHAIBHO OpPraHM30BaHHOM  KOMUCCHEM,
CTaTUCTUYECKON O0Opa0OTKOM NOJIyYEHHBIX PE3YJIbTATOB C HCIOJIb30BAHHEM
pa3IMYHBIX METOAUK, COOTBETCTBHE APYT-APYry MOIYYEHHBIX TECOPETHUECKHX U
AKCIIEPUMEHTAJIbHBIX JIAHHBIX; OOOCHOBAaHHOCTHIO BBIBOJIOB U MOJIYYEHHBIX
3aKOHOMEPHOCTEH; CPaBHHMOCTBIO  TOJIYYCHHBIX pE3YyJbTaTOB  OIBITOB;
0100peHreM TOJIYYeHHBIX JAaHHBIX CHEIHATUCTaMH STOW 00JacTH HAyKH M UX
BHEJPEHUEM B IPOU3BOJCTBO; CPAaBHEHUEM pE3YyJIbTaTOB C TAaKOBBIMHU
MEXIYHAPOJHBIX M MECTHBIX MCCIEIOBAHUNA, W BHEIPEHHEM IOJyUYECHHbIX
3aKOHOMEPHOCTEH U 3aKIIFOUCHUN B MPAKTHUKY.

Teoperuyeckass M  NpaKkTHYecKasi 3HAYMMOCTb  Pe3yJIbTATOB
HCCJIeJOBAHMI COCTOMT B HAyYHOM IOAXOJE K ONPEICIICHHUI0O OCHOBHBIX BHJIOB
COBOK B arpoOHOLIEHO3€, AMHAMHUKH UX Pa3BUTHsS Ha IOCEBaX, BPEIOHOCHOCTH,
BUJIOBOTO COCTaBa MX IMApPa3UTOB — TPUXOrPAMM, MX Pa3BUTHs, UHTPOAYKIIUU U
aKKIMMaTu3anuu Buga Trichogramma chilonis, onpenenenun ero GMOIOrHYSCKUX
CBOWCTB, BIMSHUS OSKOJOTHMUYECKMX W AHTPOTOTEHHBIX (DAKTOpPOB HA HHX,
MPUMEHEHUN TEOPETUYECKHX W TMPAKTHUYCCKHUX METOJOB Pa3MHOXKCHHS U
WCITOJIb30BAHUS TPUXOTPAMMBI, €€ TIPAKTUYCCKOM 3HAUYCHHH B PETYJISAINN
YUCIEHHOCTH TMOMYJSIIMA COBOK, B3aWMMOOTHOIICHWN Tapa3uT: XO3iWH U
YMEHBIIICHUY YUCICHHOCTH BPEIUTENICH-COBOK.

[IpakTuueckass 3HAYUMOCTh PE3YJIBTATOB JHUCCEPTAllMA  COCTOUT B
PEryJslMA  YHUCIEHHOCTH TOMYJSIUA BPEIOHOCHBIX COBOK Ha  IOCEBax
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp MYTEM pa3MHOXKEHUs dS(PQPEeKTUBHOTO BHIA
TPUXOTpaMMbl U BHeApeHus dPGEeKTUBHOTO crocoda ero NpUMEHEHUS,
COXpaHEHUU YypoxkKas CEeIbCKOXO3SHUCTBEHHBIX KYJbTYp, KOTOpas Obuia Obl
noTepsiHa H3-3a MOBPEKICHHUS COBKAaMH, OOECIIEYEHHHM YHCTOTHI OKpY’Karolen
Cpenbl, BOCCTAHOBJICHHH OWOpa3HOOOpaswsi, yAydlIEHWH Pa3BUTHS KYJIbTYp, H,
BCJIEJICTBHE BCETO ATOTO, TOTYYSCHUH BBICOKUX U IKOJIOTUYECKU YHUCTHIX YPOIKAEB.

BHeapenue pesyabTaToB McciaenoBaHuil. Ha ocHoBe ucciieqoBanuii mo
YCOBEPIIICHCTBOBAHUIO METOJIOB PA3MHOKECHHS TPUXOTPAMMBIL:

nojsiyueH mareHT 00 u3oOpereHun Ne JAP 0052  ArenrtcrBa
MHTEIICKTyalbHOW CcOOCTBEeHHOCTH PecmyOnuku Y306ekucrtan «lckyccTBeHHas
nuTaTeIbHaAs cpeda A BRIpAIIMBAHUS TPUXOTpaMMbl»y d(DPEKTUBHOTO U
pecypcocOeperaroiero Meroja pa3sMHOXKEHUS Tpuxorpammbl. M300peTEéHHBIM
METOJI BBIpAIIMBAHUs TPUXOTPaMMBbI sIBIIsieTCs 4-5 pa3 pecypcocoOeperaroiieii ot
JNEUCTBYIOIIETO METOMA;

JUTST TIPUMEHEHHS B MPOU3BOACTBEHHBIX YCIOBHUSIX PECIyOJMKaHCKON
3ammThl  pacteHmid Bux  Trichogramma chilonis BHeapéH B MpakTHKY
ouonaboparopuii Mup3zaabazackoro, ['ynmuctanckoro 1 AK-ANTBIHCKOTO PaiiOHOB
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ColpnapsuHckoil, banukumHCKOro, AHAMAKAHCKOTO pailOHOB AHJIMKAHCKOMH,
Bepxue-Uupunkckoro nu Cpegne-Uupunkckoro pailoHoB TalikeHTCKoM o0yiacTen,
a TakKe B PsJl OBOLIEBOAYECKUX U XJIOMKOBOTYECKUX (EPMEPCKUX XO3SIMCTB, C
HEbI0 PErYJISIUMU YUCICHHOCTU MOMYJIAINI COBOK, Ha 0OIIel momaau 56 ThiC.
rekTapoB (crpaBka MuHHCTEPCTBA CEIBLCKOTo U BojiHOTO X03siicTBa ot 08.04.2016
r.,Ne 02/90-512). D710 1ajio BO3MOXKHOCTh COXPaHUTh Ha KaXJIOM I'€KTape MOCEBOB
JOTIOJIHUTENIBHO 4,7-6,2 IIEHTHEPOB yporKasi XJIom4aTHUKA U 26,5-33,7 11leHTHEepOB
ypoxasi Tomara.

AnpoOauus pe3yabTaTOB HccJel0oBaHus. Pe3ynpraThl uccienoBaHAN
JOKJIQIBIBAIIUCh W OOCYXKIATUCh Ha PANle HAYIHO-TIPAKTHUYECKUX (OPYMOB U
OMyOJIMKOBaHbl B WX MaTepHaiax, B TOM YHCJIE Ha CICAYIOMUX KOH(MEPEHIUIXK:
«Posp arpapHOil HAyKH M HAay4YHO-TEXHHUYECKOW MH(POPMALMK B WHHOBALIMOHHOM
Pa3BUTUM  CEJIBCKOTO XO3SWMCTBA» MAaTEpHUANIbl  PECIyOJMKAaHCKOW HAay4yHO-
npaktudeckoit koHpepeniuu (Tamxent, 2010); «CoBpeMeHHBIE TOCTHUNKEHUS
HAyKW» JIMCTAHIMOHHAs MeXayHaponHas Hay4dHas koHdepenuus (baky, 2011);
«ATpPOTEXHOJIOTUYECKUE  BOMPOCHI  BO3JEJIBIBAHUA  CEJIBCKOXO3SIMCTBEHHBIX
KyJIbTYp» MaTepuaibl Hay4dHo-ipakThuueckoil koHpepenuuu (Hykyc, 2013);
“Kondepenius, nocpsieHHas 126-i TOIOBIIMHE CO JHS POXKICHHUS aKaJeMHKa
H.W. Basuios u 100-netuto CaparoBckoro 'AY» cOopHUK MarepuaioB Hay4yHO-
npaktudeckoit kondepenuuu (Capatos, 2013); «HoBbie unen u pemenus. K 70-
netuto oopazoanusi Bonl'AY» VIlI-xondepenuus Mmonoasix yuénsix (Bonrorpan,
2014); «Co3pmanue © BHEApPEHHE B MPOU3BOJACTBO PECYpPCOCOEPETAIONINX
TEXHOJIOTUA B CEJIbCKOM XO3SWUCTBE» MaTepuajbl PeCyOIMKaHCKOW Hay4dHO-
npakTuaeckor koHpepeniuu (Camapkann, 2014); «EBpoasnarckuii cCUMIO3UyM
M0 MEePenoHYaTOKPbUIbIM HaceKoMbiM»; [I[-Cummnoszuym crpan CHI' (HoBropon,
2015); «KoHuenTtyajapbHbIe W IMPHUKJIAJHBIC aCMEKThl HAYYHBIX HCCIICIOBAHUN |
oOpa3oBaHHsI B 00JaCTH 300JIOTHM OECIO3BOHOYHBIX» TE3M3bl JOKIan0B V-
mexayHaponnas — koHpepennus — (Tomck, 2015);  exeromHele  Hay4YHO-
IIPOU3BOJICTBEHHBIE COOpaHUsl PECHyOJIMKAHCKOTO ¢ OOJACTHBIX IICHTPOB,
PaiOHHBIX OTPSIOB CIIYKOBI 3aIIUTHI PACTEHUHN.

Ony0/MKOBAHHOCTH Pe3yJibTaTOB HcciaenoBanus. [lo Teme nuccepranuu
OMyOIMKOBAHO 55 HAy4yHBIX paboT, u3 HUX | mareHT 00 u300peTeHurn ATEHTCTBA
MHTEJJIEKTyallbHOM coOcTBeHHOCTH PecnyOnuku Y30ekucran, 1 moHorpadus, 1
pEeKOMeHaIus, B PEKOMEHJIOBAHHBIX I IMYyOJMKAIlMM OCHOBHBIX TOJIOKEHUN
JOKTOPCKHUX AucCcepTanvii BrIciiei arTecTallmoHHONM KOMHUCCHEW peciyOnKu
V30ekucrtan m3nanusx 16 crareid, u3 KoTopsix 14 B pecnmyONMKaHCKUX U 2 B
3apyOeKHBIX JKypHaJIax.

Crpykrypa U 00béM auccepramum. [{uccepranusi COCTOMT U3 BBEACHUS,
CeMM TJIaB, BBIBOJIOB, CIIMCKA HCIIOJIb30BAHHOW JUTEpaTypbl U MPUIIOKEHUH.
O6BEM muccepranmu coctout u3 200 cTpaHUIL.
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OCHOBHOE COIEP KXAHUE IUCCEPTALINU

Bo BBegeHMH 0TOOPaKEHBI aKTyaIbHOCTh U HEOOXOIUMOCTh TPOBEIEHHBIX
MCCJICIOBaHNM, OOOCHOBaHBI II€Jb M 3a7add, TpeaMeT W oO0BeKThl. I[lokazaHo
COOTBETCTBHE HCCIICIOBAHUSI MPUOPUTETHBIM HAIMPABICHUSM PA3BUTHUS HAYKU U
TEXHOJIOTHIA pecnyOnukn Y30eKucTaH, HaydHas HOBHU3HA M TPAKTUYECKHE
pe3yabTaThl, a TAKKE TEOPETUUYECKAsI U MPAKTUUYECKAsi 3HAYUMOCTb UCCIIEOBAHMUS,
MIPUBE/ICHBI CBEICHUSI O BHEAPEHUU PE3YJIbTATOB MCCIEAOBAHUN B MPAKTUKY, 00
OMyOJIMKOBAaHHBIX paboTax, CTPYKType U 00bEME TMccepTaIiu.

B nepBoit mmaBe guccepranmu «Cosku-Bpemutean  (Noctuidae)
CeJILCKOXO035IIICTBEHHBIX KYJIbTYP, 3aKOHOMEPHOCTH Perysillii MOMYJISIIHIA COBOK
B arpo0uoneHo3ax, BuHIbl poma  Tpuxorpamma  (Trichogrammatidae),
PACIIPOCTPAHEHHBIE B MECTHBIX 3HTOMOGdAyHAX» MPUBEACHBI AHAIN3 MECTHOW U
3apyOeKHON JTUTEPATYPhl O BHJIaX COBOK, MOBPEKAAIONINX XJIOMYATHUK M TOMAT,
CBEJICHUS O JUHAMUKE UX Pa3BUTHUS B arpolieHO3€, CTEIEHU UX BPEIOHOCHOCTH, O
MECTHBIX BHJAX TPUXOrpaMM M CTENEHM UX HW3YYEHHOCTH, MEPHEKTUBAX U
AKTYaJIbHOCTH MHTPOAYKIIMU U aJanTalid K MECTHOMY KIuUMarty 3(QdeKTUBHBIX
BU0B. OcBelieHsl BOMPOCHl  (POPMHUPOBAHUS  B3aUMOOTHOIIEHUM  MEXKIY
napasuTaMd M HX XO035ieBaMHM B arpoOUOIIEHO3E€, TEOPETUUYECKOrOo 3HAYCHUS
3aKOHOMEPHOCTEH pEryJfllMd YHUCJIEHHOCTH COBOK U CBSI3aHHBIX C HUMHU
(akTopoB, MOBBIIIEHUS 3P(HEKTUBHOCTH TPUXOTPAMMbl M Jpyrue MpoOIeMbl
CETOJIHSIIHETO JHS U 000CHOBaHA aKTyaJIbHOCTh TEMbI IUCCEPTAIIUU.

Bo BTOpOi rnaBe auccepTanuu « ArpoOKJIUMATHYECKOE ONUCAHUE PernOHa
NPOBeIeHNsI HUCCJeN0BAaHUI, MaTepuaJdbl M MeETOAbI HCCIACAOBAHMID)
npoBefeHbl ucciegoBanus B 2009-2015 romax B OCHOBHOM B pPErHOHAax
Tamkentckoi, CripaapbUHCKON W AHIMKaHCKOW oOnacteil. B cBs3u ¢ atuMm B
JUCCEepTallUM JaHO KPATKOE OINHCAaHUE IMOYBEHHO-KIMMATHYECKUX YCIOBUH, a
TaK)X€ MPUBEJEHBI CBEJEHUS O BUJIOBOM COCTABE U 3HAYEHUU COBOK B OITHUX
00JIacTsIX. O0BexTaMu HCCJIEOBAaHUI ObLIN IUIOIIA AN IIOCEBOB
CEJTbCKOXO3SIUCTBEHHBIX  KYJBTYp, BHABI  TPUXOTpaMMbl, HX  CBOMCTBa,
YPOXKaMHOCTh ~ KYJAbTYp UM CTE€NEHb HX mMoBpexaaemMocTu. Ilpeamerom
UCCIIEIOBAHUM OBLIM  TOBPEXKIAIOIIME TIOCEBBI COBKM  (BHJIOBOM  COCTaB,
pacrpocTpaHeHue, CTENeHb MPUYUHAEMOro yiiepoa, 0COOCHHOCTH pa3BUTHUS U
1p.), @ TaKXKe, KaKk COCTaBHAasl 4acCThb CTPATErMy HMCIIOJIb30BaHUS TPUXOTPAMMBbI B
pPEeryJillMM YUCJIEHHOCTH COBOK — HWHTPOAYKIUS TPUXOTPAMM, METOIbl HX
pa3MHOXEHU U  nOpuMmeHeHus. [Ipu  BBINOJIHEHUU  IHCCEPTAIMOHHBIX
WCCJICIOBAHUM  HCIIOIB30BAUCh  OOIMIEMPUHATHIE METOABl OHTOMOJIOTUU U
arpOTOKCUKOJIOTUH, a Tak)Ke TMPOBOJWUIUCH JA0OpaTOpPHbIE U  TOJICBHIE
DKCIIEPUMEHTBI. XO0351CTBEHHYIO 3¢ (HEKTUBHOCTH MEPOIPUATUAN B
OKCIIEPUMEHTAIBHBIX ~ YYaCTKaX BBIUMCISIIM TYTEM  B3BEIIMBAHUS — ypOXKas
XJIOMMYAaTHUKA, TOMATa U KYKYpy3bl. DKOHOMUUYECKYIO (PHEKTUBHOCTH ONPEIeIIsIn
no wMeroguke BACXHWJI. B wuccienoBanusx Obut  pa3paOOTaHbl U
PEKOMEHJIOBaHbl K MPUMEHEHUIO METOJbl Pa3MHOXKEHUS TPUXOTPaMMbl U €€
npuMeHeHus: B OoprOe ¢ coBkamu. IlosmydeHHble 1M]pOBHIE aHHBIC OBLIH
MOJIBEPrHYThl MaTEMAaTUYECKOM U CTaTUCTUYECKON 00pabOTKe C MCMOJIb30BAHUEM
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meroguk K. Tap, B.A. JlocnexoBa u I'.®. Jlakuna. B oTaenbHbIX chydasx
IPUMEHSUIH  “‘MeToj JApoOel”, YYUTHIBAIOIIMK CpeaHior omuoky. Hanmenee
cymecTtBeHHble pasHulibl (HCP) mMexay BapumaHTaMH BBIYUCIISUIMCH C TTOMOIIBIO
KOMITBIOTEPHOW TporpaMMbl, pa3paboranHoi B JlabopaTtopuu MaTeMaTH4eCKOTO
MOJICIMPOBAHUS U TMPOTHO30B  Y30EKCKOI0  HAy4YHO-HUCCIIEIOBATEIIHCKOTO
WHCTUTYTA 3allUThl PAaCTCHUH.

B Tperbeit rnmaBe mguccepranuu «CTeneHb BCTEYAEMOCTH COBOK B
arpoOMoneHo3ax W MeCTO NAPa3sUTHBIX JIHTOMOGAroB B Pperyasaluu
YHMCJIEHHOCTH WX MONYJSiMUil» OCBEIICHbl PE3yJbTaThl HCCIEIOBAHMUIM,
NpOBEAEHHBIX B yclnoBusix TamkeHTckoil u ChIpAapbMHCKON o0macTeil, 1o
OMPENICJICHUIO BUJOBOTO COCTaBa COBOK Ha IOCEBaxX XJIOMYaTHUKA W TOMATa,
CTEMEHU UX BCTPEYAEMOCTH U YCTAHOBJICHUIO UX JOMHUHATHBIX BUAOB. COTJIaCHO
MOJTYYEHHBIM JIaHHBIM, B XJIOIKOBOM arpoiieHo3e CpeaHe-Yupuukckoro paiiona
TamkeHnTckol o0OyacT BcTpedaeTcs 15 BHIAOB COBOK M OHHM 0O0pa3yroT
MOMYJISILMU Pa3HOUW IUIOTHOCTH B MEPHUOJ, Pa3BUTHS MOCEBOB. [[OMHUHUpOBAIN B
noceBax xjormyatHuka Helicoverpa armigera Hbn. u Agrotis segetum Den. et
Schniff., mIoTHOCTE MOMyNIALMI KOTOPHIX ObLIa BBIIIC TAKOBOW APYTHX COBOK M
coctapisia 10,2% u 54,1%, cOOTBETCTBEHHO.

B CupnapeuHckoii 00acT B arpolieHO3€ ToMara 3aperucTpupoBaid 9
BUJOB COBOK. I[IOTHOCTH MOMYNANMA XJIONMKOBOM COBKM cocTaBuia 54,2%,
coBku-ramma — 12,2%, o3umoii coBku — 9,3%, octanbHbIX BUI0B — 6,1-2,5%.
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Puc. 1. Buabl COBOK U MX BCTPE4YaeMOCTh HA NOCEBAX TOMATA
(CoipaapbuHckas odaacrtb, 2009-2012 rr.)

Hapsiny ¢ >TuM ompenensuid TEpHoJ M JUIMTENBHOCTh JiéTa Oabodex
XJIOMKOBOW COBKHM B arpoIleH03¢ XJIOMYaTHUKA. Ha XJIOMKOBBIX TOJISIX BBISBIISIN
CBA3aHHYIO C JUIMTEIBHOCTBIO JIETA TUIOAOBUTOCTh HACEKOMOTO IO OTAEIbHBIM
reHepalnusM, a Takxke JuHaMuKy Jéta O0abouek. s 3TOro exeaHEBHO
KOHTPOJIMPOBAIM KOJIMYECTBO TMOMAIABIIUX B (EPOMOHHBIE JIOBYIIKH 0ab0odex
XJIOMKOBOW COBKH. [Ipy 3TOM M3ydaiu MI0JOBUTOCTh 0a00YEK XJIOMKOBOM COBKH
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I1-1ll-renepanuii u creneHs €€ U3MEHYMBOCTH B 3aBUCHUMOCTU OT JJIUTENBHOCTH
néra. babouku Il-reHepanuy XJIONKOBOM COBKM HayalM JIETaTh Ha XJIOMKOBBIX
IIOJIIX BO BTOPOM JeKaje UroHA. X MaccoBbIM JIET NMPUIIENCS HA KOHEL 3TOrO
Mecsla M npojoipkalics B TedeHue 18-22 nueil. B mepuon maccoBoro n€ra B
JIOBYIIIKH €KeIHEeBHO nonaaaio a0 10-12 6abouek.

TouHoe ompeneneHue Hayana Ji€ra 0abouek TpeThel TeHepalnuu ObLIO
CJI0KHO B CBSI3M C TE€M, YTO JIET COBOK BTOpOM reHepauuu imunack no IlI-
reHEpallMd M YaCTHYHO NEpeKphIBaia €€, MO3TOMY OJHOBPEMEHHO BCTPEUYAIUCh
ocobu oboux moxoneHuil. [lpu sTom 3a 1 AeHp B JOBYImIKH momagano g0 21,6
MMaro XJIONMKOBOW COBKH.

B wuccnepoBaHusx mapasuTHBIX SHTOMOGAroB XJIOMKOBOM COBKH B
arpoOHOIIEHO3¢e XJIOMYAaTHIKA BCTPEYAIUCh MIPECTaBUTEN ceMeicTB Braconidae,
Trichogrammatidae, Ichneumonidae u Tachinidae (puc. 2).

Tachinidae - 17,2 Ichneumonidae -
23,8

Trichogrammatida
e
14,4

Braconidae - 38,4

Puc. 2. BcrpeuaeMoCcTh Napa3uTHBIX JHTOMO(AT0B XJI0NKOBOH COBKH B
arpoduoneHo3e XxJon4yaTtuuka, % (Tamkenrckas odaactb, 2009-2010 rr.)

Cpenn HHMX 4Yale APYrdx PErucTpUPOBAIM MPEACTABUTEIEH CEMENCTBa
Braconidae (38,4%); wMeHbIIE OCTaIbHBIX BCTPEYAIMCh BHABI CEMEHCTBA
Trichogrammatidae, kotopsie cocraBwim 14,4% oOT 00Iero 4mcia mapasuTHBIX
SHTOMO(DAroB.

B uerBeproii rnaBe auccepraiuu «Orodpars 3¢ dexkTuBHBbI BHI poaa
Tpuxorpamma (Trichogrammatidae), uHTpoayHHpoBaTH M ONpeENeJUTHh €ro
Omosioruyeckmne XapaKTepUCTHKN IPUBOJIUATCS uHbopManus 00
UCCIICIOBAHUAX 10 HWHTPOAYKIMM M aKkiuMaTu3auuu 5(G(EKTUBHOIO BHIA
TPUXOTPaMMBbI, OIpENeJICHUH €ro OHWOJIOTMYECKHUX CBOMCTB M OCOOCHHOCTEH Ha
AllIaX MECTHBIX YeIIyeKpbUIbIX HacekoMbiX. B 2008 romy ObUIO OCHOBaHO
Hay4yHOE COTpyAHHuYecTBO ¢ KurTaem, KOTOpoe MperycMarpuBajio, B CBSI3U C
HU3KOH 3(P(PEKTUBHOCTHIO MECTHBIX BHUIOB TPHUXOTPAMMBI, HHTPOIYKIHIO
MIPUTOTHOTO JIJIsl HAIIETO KJIMMAaTa U B BBICOKOW CTENEHU aKTHBHOTO TIPOTHB COBOK
BUJA 3TOTO Hae3qHWKa. [lo pekoMeHmanmmu KUTAMCKUX KOJuler cpeau 46 BHUIOB
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TpUXOrpaMM ObLT OTOOpaH TMOAXOMSIIMNA JIJIT HAIIETO AKCTPEMAIBHOTO KiIWMara
By Trichogramma chilonis Ishii 1 on ObLT HHTPOAYLIMPOBAH B HAIlIEH CTPaHEe, U Y
KOTOPOTO OBbUIM H3y4YeHbl OHOJOTUYECKHE XapaKTepUCTUKHU. Tak, ObuIH
oTnpe/eieHbl ONTUMAIbHBIE YCIOBUS TEMIEPATypbl U OTHOCUTEIBHOU BIIAKHOCTHU
BO3JyXa JJII Pa3BUTHS 3TOr0 BHJIa, KOTOpble cocTaBasuin +29-30°C u 60-65%,
COOTBETCTBEHHO. B Takux OnarompusTHBIX JMJiS OSTOTO BHUJA YCIOBUSX
IUIOJIOBUTOCTh €r0 Ha SIWIaX COBKM B CpeJHEM cocTaBuia 52,7, Mepuol KU3HU
caMOK Hacekomoro 11,4 nauel, cooTHomenue 1moaos (3:9) 1:5, a mepro pa3BUTHUs
OJIHOM reHepauuu coctaBuwil 9,3 nHs. CreneHb 3apakeHHsl XJIONKOBOW COBKH
cocraBmina 84%. Ilo pesynapTaTaM mpeaBapUTEIBHBIX WCCICIOBAHUN OBLIH
YCTAaHOBJICHBI CJICAYIONIME Ka4eCTBEHHbIC Ioka3aTenu 1. chilonis Ha siimax
3€pHOBOM MOJIH:

Camku cocraBisu Kak MUHUMYM 90% MONyJIsSIuy; COOTHOLLIEHHE CAMIIOB U
CaMOK paBHsUIOCh OT 1:4; 4YHCIO TOBPEKIAEHHBIX O0COOEH Kak MaKCUMyM
coctaBisuio 5%; mpu  ONAroNpPUATHBIX YCIOBUSX (OTHOCHUTENIbHASI BIIAYXKHOCTD
Bo3ayxa 60-65% u Ttemmneparypa +29-30°C) kxu3HECIIOCOOHOCTh UMaro COCTaBIIsJIa
8-11 nmHeit; 3apakeHue suI] COBKU B cpeaHeM coctaBisuio 80%. beumn npoBeieHbl
UCCIICIOBAHMSI ISl OTIPEICTCHUS ONTHUMAJIbHBIX MIEPHO0B coxpaHenus T. chilonis
B COCTOSTHUM Juanaysa. JlJis 3TOro JMaHHbIA BHJI TPUXOTPAMMBI II€PEBENId B
COCTOSIHUE TIOKOSI M XPaHWJIM IPH OTHOCUTEIBbHOM BJIAXHOCTH Bo3ayxa 60+5%
IpHU IATH Pa3HBIX TeMIeparypax Bosayxa: +3-4°C, +5-6°C, +7-8 °C, +9-10 °C,
+11-12°C. Yepes 20, 40, 60, 80, u 100 mgHeii mocie 3aKkiIajkd Ha XpaHEHHE
oTOMpanu TpoObl W ONpPENeNsId TaKue OHOJIOTMYECKUE TMapaMeTpbl Kak
OXXHUBJISIEMOCTh  (BBIXOJ, M3  COCTOSIHMS ~ aHa0uo3a), IJIOJAOBUTOCTh U
KU3HECTIOCOOHOCTH (TabiI. 1).

Taoauna 1
IapameTpnl oxuBJsieMmocTu Trichogramma chilonis u3 cocrosinus
AUAnay3bl Mocjie XpaHeHUusl NP Pa3HbIX TeMIepaTypax
(madopatopubie onbIThI, 2012-2013 rT.)

BapmatTs! TeMnega- OTtHOCHT. OxuBnsieMOCTh TpuxorpaMmmsl (%) yepes3 THU XpaHEHUs
Typa, C | BIQXHOCTB, % 20 40 60 80 100
1 +3-4 60+5% 82,2 71,2 56,1 33,0 26,2
2 +5-6 604+5% 86,3 79,5 62,6 51,4 45,7
3 +7-8 604+5% 89,4 84,2 78,1 72,0 68,9
4 +9-10 60+5% 84,0 73,6 66,8 62,1 48,4
5 +11-12 60+5% 75.2 54,9 42,6 37,5 18,4

JlanHble TaOIUIBI MOKA3bIBAIOT, YTO IMOCIE XpaHeHUs B TedeHue 20 aHe
npu Temieparype Bozayxa B +7-8°C OXHBIIEMOCTH TPHXOTPAMMBI COCTaBHJIA
89,4%, uepes 40 nueit — 84,2%, uepes 60, 80 u 100 nueit — 78,1%, 72,0% u 68,9%,
COOTBETCTBEHHO. Jlonisi 0XMBaBIIMX TPHUXOTpaMM, XpaHHBILEWCS Npu Oojee
HU3KHUX WM Ipu 0oJiee BBICOKUX TEMIepaTypax Bo3ayxa Obuia HUXKE, 4eM MpH +7-
8°C. Bwun crmenad BBIBOI, YTO 3Ta TEMIIEpaTypa OblTa CaMOW ONMTHUMATbHON IS
xpaHenus 1. chilonis B cocTosTHUYU TTOKOSI.

39




B maroit rtmaBe guccepramuu  «Cmocod in VItro  pa3MHo:KeHUs!
TPpUXOrpaMmMbl H ero 3¢Q¢eKTHBHOCTH»  pa3padoTaH CcHocod MaccOBOTO
Pa3MHOXEHHUS TPUXOTPaMMbl B JJAOOPATOPHBIX YCIOBHUSIX Ha HCKYCCTBEHHOM
nuTaTesbHOM cyOctpate. [IpeaBapuTenbHO OBIIIO UCHBITAHO HECKOIBKO Cpell, U3
KOTOPBIX ObUIO 0TOOpaHO 6 cpell, Ha KOTOPBIX TPUXOTpaMMa OTKJIAJbIBaia sifla.
Kaxnas u3 cpen comepxkana mo 45,5% remonumdsl O0JIBbIION BOCKOBOM MOJIH
(Galleria mellonella L.) u pa3muuHbIle KOHIIEHTpAIMM HEOPraHHYECKHX COJICH,
SIMYHOTO KEJITKa W HATypaJlbHOTO MOJIOKa. B KakJloM BapuaHTE UCIBITAaHUN W3
KaXJIOW OTIENbHOW cpenbl ToTOBWUIM 15 “rHE3mpliiek”. 3amycK HWHAWUBUIIOB
Trichogramma chilonis Ha 3Tu cpeapl ¥ JATBHEHIITYI0 X WHKYOAIIHIO TTPOBOIFIIN
pu Temieparype Bo3ayxa B 1+29+1°C um OTHOCUTENBHOW BIAXKHOCTU BO3IyXa
65+5%. O1tu cpeant ob6o3Haumm OykBamu A, B, C, D, E u F, a cocraBnstonue ux
KOMITOHEHTbI 0003Ha4yaji MOJCTPOYHBIMU LHU(PpaMH cIAeAymHuM oOpazom: 1 -
remosinMda BOCKOBON MOJIH, 2 - MUHEPAIbHBIE COJHM, 3 — SIMUHBIN KENTOK U 4 —
HaTypajgbHOe MOJIOKO. CocTaBbl TpEX U3 YyKa3aHHBIX BbIIe 6 cpen ObuH
CHEAYIOIIUMU:

Cpena A: A; - 45,5%, A, - 15,5%, Az -25,5% u A4 - 13,5%.

Cpena E: E; - 45,5%, E, - 12,5%, E3 - 30,5% u E4 - 11,5%.

Cpena F: F; - 45,5%, F; - 13,5%, F3 - 20,5% u F,4 - 20,5%.

Ha stux 6 cpemax pa3BHUBAJIOCh HECKOJBKO IMOKOJICHHM TPUXOIPAMMBI B
TE€UEHHUE ONMPENICTIEHHOr0 TIeproa U 3areM norudanu. Tpuxorpamma OTKIIaIbIBasIa
giiua Ha 51,6% THE3ABINIEK CO Cpeaorl A, COOTHOUIEHHWE MOJIOB cocTaBwio 1:3.
Ona otnoxuna sina Ha 67,2% rHE3apImeK co cpenor E. ['HE3ApIIKK ¢ mecTon
cpenoit F — 6putn kostonn3zupoBan Ha 81,3%, 1 oHa Obla MpU3HAHA MOAXOASIICH
TSl PA3MHOKEHUST TPUXOTPAMMBI.

N3yuenne OHOJOTMUECKUX CBOMCTB TPUXOTPAMMBI MO  TOKOJICHUSIM
MO0Ka3aJ0, 4YTO MpU TOBTOPHBIX PA3MHOKEHHMSIX HAa HCKYCCTBEHHOW cpefe
IPOUCXOIUIIO TIOCTENIEHHOE YXY/IIIIEHUE € KaYeCTBEHHBIX MoKa3zaTenei (Tad. 2).

Tao0auma 2
OTtaesbHbIe 0MOJIOTHYECKUE MIOKA3ATEJN TeHepauuil TPUXOrpaMMbl NPU
Pa3MHOKEHHH B YCJIOBHSIX IN Vitro (JiaGopaTopHbie onbIThI, 2014-2015rT.)

Iloxonexnus CreneHb JKusznecnocoOHOCTH CooTtHo-
IImonoBUTOCTE

TPUXOIPAMMbI B | 3aPa)KCHHUS HIL CAMOK. LLIT. MTOKOJIEHHS [IEHHUE T0JIOB

ycnoBusX IN VILro X0351uHa, % ’ TPUXOIPAMMBI, JTHU @9
1-nokonenue 87,3 22.3 55 1:6
2-nokonexue 84,4 245 5.8 1:8
3-nokonenue 76,2 18,6 5.2 1:5
4-nokonenue 67,7 17,5 3.7 1.5
5-nokonenue 52,2 14,8 2.2 1:4
6-nokonenue 36,3 114 2.2 1:3

Cpeonee 67,3 18,1 2,9 1:5

Tak, wu3yyeHue OHOJIOTMYECKUX CBOMCTB TMOKOJICHUM TpPUXOTPaMMBI,
BBIPAIICHHOW B YCIIOBHSX IN  VILr0 yCTaHOBJIEHO, YTO PE3KOE CHIDKCHHE
OMOJIOTUYECKUX MapaMeTpoB HAOIIOJAeTCsl mocie 4-TOKOJICHUsI, TNIe CTENeHb
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3apaXkeHUsl ULl X03siuHa cocTaBisiia 67,7%, IIUTENbHOCTD KU3HU 3,7 AHEH, a B 5-
MIOKOJICHUU CTENEHb 3apaKCHUA AUI] cocTaBiisuia 52,2% u nepuoja )Ku3Hu — A0 2,2
nuelt. [Ipu nucnonab30BaHUM 3TOTO METO/Ia PA3MHOXKEHUSI PEKOMEHIyeTCsI OOHOBUTh
MaTOYHBIN MaTepHall mociye 4-moKoJIECHHUS.

B mecrton rimase guccepranuu «BiausHue (paKTOPOB BHELIHEH Cpeabl HA
Omosioruyeckue  ToKazareJu  npeacraBureseii  poana  Tpuxorpamma
(Trichogrammatidae) m pa3auuusi HONMyJSIOMiA Y Pa3IHYHBIX BHIOB JITOI0
poAa» MpHUBEIACHBI PE3yNbTaThl HCCIEAOBAHUN [0 BIUSHUIO HAa BHUIBI poJa
TpUXOTpaMma CBETOBOIO MEPUO/Ia JHS U OTHOCUTEIBLHOMN BIAXXHOCTH BO3AyXa.

B mepBoM BapwaHTe MCCIIEIOBaHMA — IpU TeMiepaType Bosayxa 30+2°C,
OTHOCHUTEJILHON BIAXKHOCTH BO3ayXa 65+5% UM NIUTENbHOCTA CBETOBOrO JHS 12
4acOB KOJIMYECTBO 3apaKCHHBIX SAMI] XO3fMHA paBHIOCH 53,3%, BO BTOpOM
BapUAHTE C JJIMTEIIBHOCTHIO CBETOBOro JHS 12 wacoB — 82,7%, u B TpeTbhem
BapuaHTe, KOrja JUIMTEIBbHOCTh OCBEIIEHHOTO Mepuoja Obuia 16 yacoB — 63,5%.
Takum oOpazoM ObUIO YCTAaHOBJIEHO, YTO JJII MACCOBOI'O PAa3MHOKEHHS JAHHOTO
BUJIa HauboJee OnaronpusaTHa 14-yacoBasi JJIUTETLHOCTH CBETOBOTO JIHS.

bbl10 M3y4yeHO BIMAHUE TEMIIEPATYPhl M OTHOCHTEIBHOW BJIAXKHOCTHU
BO3/lyXa Ha COOTHOIICHHE IOJIOB NpU pa3BuTuM Buaa Trichogramma chilonis. C
y4€TOM OMOJIOTMH JTaHHOTO BHJIa B3sTas HIDKHSS TPaHUIA TEMIIEpaTyphbl BO3AyXa
coctabwia +18°C, a B3sgtas BepxHsAsd rpaHuna cocraBwia +32°C, a

COOTBCTCTBYIOIIHNEC BCIIMINHDBI OTHOCHUTEJIbHOM BJIQXKHOCTHU BO3yXa paBHAIUCH 75-
55%.

———camer] ——caMKa —d—TemIlepaTypa = OTHOCHT. BIa)KHOCTb
20

80 5;82;2

70
60

_ 55RH
50

+
(=)

IToxasarenn, %

30

0 1 2 3 4 5 6
TToxo.ieHie TPHXOrpaMMbI

Puc. 3. Biusinne abnornyeckux (paKTopoB HA COOTHOIIIEHME M0JIOB IIPH
pasBuTuu Buaa Trichogramma chilonis.

Pe3ynbTaThl HMCCieIOBaHUN TOKA3bIBAIOT, YTO MPH TEMIEpaType BO3ayxa
18°C u ero orHOCUTENBbHON BIaXXHOCTH B 80% CTENEeHb 3apa)X€HHUE U1l XO35MHA
coctaBusio 17,2% u cooTHOIIeHHE MOJOB — 5:4; IIUTEIBHOCTb >KU3HHU HMAaro
coctaBuna 4,7 nueit. Ilpu Oosnee BbICOKOHN TemmepaType Boszayxa B +22°C u
OTHOCHUTEJIbHOHN BiaxXHOCTU B 70% 3apakaeMOCTh sivll yBenu4duiach 10 28,6%, a
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JUTUTENBHOCTD XKU3HU ocobeil — 10 10,4 aHel; npu 3TUX YCIOBHUSX COOTHOLIEHUE
noysioB cocrtaBuio 3:6. Crnepyromasi temmeparypa Bo3ayxa - +26°C mpu ero
OTHOCHUTEJIBHOH BIIAYKHOCTH B 65% oOecrieuniia JJIUTEIbHOCTD KU3HM B 11,8 nHEH,
3apakeHue sul xo3suHa B 75,8% u cooTHouieHwe moisioB 2:7. Ilpu pa3zBuTum
Trichogramma chilonis npu temmeparype Bo3ayxa B +30°C u 60%-Hol
OTHOCHUTEJNBHON €ro BIIAXXHOCTH OH 3apaxan 86,3% sul 3epHOBOM MOJH, a
COOTHOILIIEHHE TOJNOB coctaBwio 2:7. Ilpu caMoOli BBICOKOM HCHBITaHHOM
TeMriepatype Bo3zayxa B +32°C M OTHOCHTENBbHOM BIAXHOCTU BO3ayxa B 55%
IJI0JIOBUTOCTh TPUXOIPaMMBbI MOBbICKIACH 10 89,5% 3apa’K€HHBIX ULl 3€PHOBOM
MOJIH; B 3THX YCJIOBUSAX COOTHOIIEHHE MOJIOB B 4-IMOKOJIEHUHN COCTaBHIIO 1:7.

B [anpHEHMIIMX WCCIENOBAaHUSX HW3Yy4aJloCh BJIUSIHUE OTHOCUTEIIBHON
BJI&KHOCTH BO3/TyXa Ha MOKOJIEHUS TPUXOIPaMMBbI B arporieHo3ax. [Ipu 3ToM BUIBI
Trichogramma pintoi, Trichogramma evanescens u Trichogramma chilonis
NPUMEHSUIH TPOTUB XJIONKOBOW COBKHM HA y4acTKax XJIOMKOBBIX IOJIEH, TJ€ MOJIUB
OblT TPOBEAEH WM OTCYTCTBOBAJ. bbIJIO yCTaHOBIIEHO, YTO TIPU BBICOKOM
BJQXHOCTU  TOJUTBHIX  y4yacTKOB  Ouojormyeckas d(PGEeKTUBHOCTH  BHUJA
Trichogramma chilonis cocraBuna 1o 78,1%, a Ha y4acTkax Oe3 MOJMBa, Tie
pacTeHus UCHBITHIBAIA JNePUIMT Biaru, Ouosiorumueckas 3((PEeKTUBHOCTH Oblia
66,6%. bbL1 clienan BBIBOJ O TOM, UTO OTHOCUTEIbHAS BIAXXKHOCTh BO3/1yXa BIIUSECT
Ha OWOJOTUYECKYI0 OS(PPEKTUBHOCTh TpPUXOTPAaMMbI M C €€ TOBBIIICHUEM
YBEIIMYMBAETCS TaKkke Onosiornyecka 3PPEeKTUBHOCTD MOCTIETHEN.

C nenpl0 W3y4YeHHWS BIUSHUS HAa TPUXOTPAMMy  HHCEKTHIUIOB,
MPUMEHSIEMBIX TMPOTUB BPEAHBIX HACEKOMBIX B Pa3JIMYHBIX arpoleHo3ax,
MPOBEJICHBI SKCIIEPUMEHTHI C TEMH U3 HUX, KOTOPhIE PEKOMEHAOBAHBI JjIsi OOPHOBI
C XJIOTIKOBOM COBKOH. M3 NpUMEHSIEMBIX NPOTHUB XJIONKOBOM COBKH JOBOJIBHO
IIMPOKO MHCEKTUIUAOB ObUIM JJi1 ONbITOB ObulM BbIOpaHbl baToH k.3. 100 r/m,
Xumboxkce 40% k.3., Imamekc 5% B.p..r., Mocnunan 20% c.o., Henuce 10% k.o.,
Nmutpun 20% k.3. u Kapams 5% k.. WX BiausgHME HA TpPUXOTpaMMy
(Trichogramma chilonis) u3y4anu B mabopaTOpPHBIX YCIOBUSX. DTH Ipemaparhl
UCTIBITHIBAJIM HA PAa3HBIX JTalax pa3BUTHs TpuUXorpaMMbl. B ombiTax ObUIO
YCTaHOBJICHO, YTO Tpenaparbl OMaMeKkc U baToH ObUTM HaMMeHee TOKCHUYHBIMHU
MPOTUB PA3JIMYHBIX CTAAUN PA3BUTHUSI TPUXOTPAMMBI.

[IpomomkeHneM  WCClAeAOBaHWM  ObUIO  CpaBHEHHE  OMOJIOTHYECKHUX
napameTpoB nonyisiiuid Trichogramma chilonis, coOpaHHBIX B pa3HBIX 00JIACTSIX
CTpaHbl, a TaKXKe JIa0OPaTOPHBIX MOMysAiui. [lomysiuu UHTPOAYLIUPOBAHHOTO
BUJIa B MPUPOJHBIX YCIOBUSAX OCYIIECTBIISUIM B apeajax XJIOMKOBOIO arporieHo3a,
rJ€ JTOT K€ BHUJ TpeABApUTEILHO ObUT BHECEH paHO BecHoM. CorjiacHO
HaOIOJICHUSIM, CpelHsIs  IUIOAOBUTOCT, CHUpIAphbUHCKOM TMOMYJSIIMA  BUJA
Trichogramma chilonis cocraBuna B cpeaHem 64,2 sui, AIATEIBHOCTh XU3HU —

8,7 mHel, COOTHOIIICHUE MMOJIOB — 1:8, M cTeneHb 3apakeHus aull xo3suHa — 91,5%
(Tabm. 3).
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Taboauna 3
BuoJiornyeckue moKazaTesid pasJIMIHbIX nomyJsinuii Trichogramma
chilonis na sitnax coBok (;1adopaTopubie onbIThl, 2013-2014 rr.)

Buonornuyeckue nmokasarean
e [Tonynsuun IImonosu- JUtnTenn- CootHo- Cremnensn
TPUXOTPAMMBI TOCTb CAMOK, | HOCTB JKM3HH, | IIEHHE IOJIOB, 3apayKeHUSI
LIT. ITHU 3:Q X03511uHa, %
1 | CeipnapbuHcKas 64.2 8.7 1:8 91.5
2 | Agmxaackas 68.3 9.0 1:7 94.4
3 | TamkeHTckas 71.7 8.6 1:9 88.3
4 | JlJabopaTopHbIe 52.4 6.6 1:2 82.7

[11010BUTOCT, AHAMKAHCKON NOMYJISIUUM 3TOr0 BUJA, COOpaHHOW B
XJIOIIKOBOM arpolieH03€, COCTaBWIa B CpeAHEM 68,3 sWll, IITUTEIbHOCTD KU3HU —
10 9,0 nHe#, COOTHOIIEHUE TOJIOB — 1:7, U CTENEHb 3apaKEHUS SUIl XO3IMHA —
94,4%. IlnomosutocTh TamikeHTCKOW momyssinuu Buga Trichogramma chilonis,
coOpaHHOM B XJIONKOBOM arpolieHo3e, cocTaBujia B cpeaHem 71,7 swun,
JUIMTENBHOCTh KWU3HU — 10 8,6 NHEW, COOTHOLIEHHWE MoJIoB — 1:9, u creneHpb
3apaxkeHus sull xo3auHa — 88,8%. [11010BUTOCTH TA0OPATOPHBIX MOMYJISIIAN
cocTaBmia 210 52,4 sy, JJIUTENBHOCTh XKU3HU CaMOK — 110 6,6 THEW, COOTHOLIEHUE
nmoJioB — 1:2, U cTeneHp 3apakeHus sAull Xxo3sauHa — 82,7%.

Takum  oOpa3oMm, yCTaHOBJIEHa  BBICOKAasi  >KM3HECIIOCOOHOCTb U
aJanTAPOBAHHOCTh K OKCTPEMaJbHBIM YCJIOBHUSIM HAlled pecrnyOiuKu Y
npeIcTaBUTeNIed MpUPOIHBIX mony siiuii Trichogramma chilonis. B mpupoasbix
MOMYJISIIUSAX Yallle BCTPEUAIUCh CAMKH 3TOr0 BHJA, a KOJMYECTBO CAMIIOB OBbLIO
OTHOCHUTEJILHO HEOOJBIINM.

HccnenoBanus ¢ MOMyJISIIUSMA BUIOB TPUXOTPAMMBI OBLITH MPOJOTKEHBI C
TaKOBBIMU BHaa Trichogramma pintoi, rae ObUIM M3Y4YEeHBI €ro OMOJIOTHYECKHE
MOoKa3aTeu Ha sHIax XJOMKOBOM COBKM. 3/1€Ch IUIOJOBUTOCTh ChIpAapbUHCKON
MOMYJISIMK 3TOT0 BUJA cocTaBwia B 48,6 siull, JIUTEIbHOCTh XKM3HM — 10 5,3
JTHEW, COOTHOIIIEHHUE TOJIOB — 1:5, U CTeneHb 3apakeHus suil xo3suHa — 82,4%.
[InogoBUTOCT, CaMOK AHAMXKAHCKOW TMOMYJSIHUM 3TOrO0 BHAA COCTaBUJIA B
cpenHeM 47,5 suI, JIATEIBHOCTD KU3HU — 10 4,2 1HS, COOTHOIICHHUE 1oJIoB — 1:3,
CTENEHb 3apa)xKeHus AUl Xo3siuHa — 78,7%.

[TmogoBuTOCTh TAIKEHTCKON MOMYJSLMM COCTaBWJIA B cpeaHeM 52,1 sawi,
JUIMTEIBHOCTh KM3HM — 10 4,5 [HS, COOTHOIICHHE IIOJIOB — 1:4, M CTEneHb
3apaxkeHus sun xo3simHa — 80,4%. IlmogoBUTOCTH 1a0OPATOPHBIX MOKOJIEHUN
cocraBuna 33,8 sull, JJIATCILHOCTD KH3HU — 3,2 ITHS, COOTHOIICHHE 1T0JI0B — 1:3,
U CTENEHb 3apa)keHUs Ul Xo3siuHa — 76,3%.

B cenpmoii rnmaBe aucceprauuu  «IPPEeKTUBHOCTL NPHUMEHEHHUS
Trichogramma chilonis NPOTHB COBOK c HCI0JIb30BaHHEM
YCOBEPIIEHCTBOBAHHOT O MeTO/a» MIPUBOJATCS CBEJICHUS 00
YCOBEpPIIICHCTBOBAHNHU criocoba mpumeHenus Trichogramma chilonis u, Ha 3Toit
OCHOBE, 00 OmpeneneHrur OWOJOTUYECKON, XO3SUCTBEHHOW W SKOHOMHYECKOU
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3¢ (PEKTUBHOCTH B YIPaBICHUU KOJMYECTBA UENIYEKPBUIBIX BpEIUTENEH Ha
oceBax.
boin paspaboTaHn MeTon TpPUXOKApT — BHECEHUE TPHUXOTPaMMbl B BUJC
KYKOJIOK. DTOT MeTon npuMeHsuid npotuB Il n II-nokosieHnii XJI0NKOBON COBKHU
Ha ToceBax XJjomuyaTHUKa. buonoruueckas 3¢GdekTUBHOCTH MeTona mnpotuB Il-
TTIOKOJICHHSI COBKHM Ha 18-#1 geHb mociie BHeceHus coctaBuiia 84,9%, a Ha 0Cco0sx
Il1-oxonenust Ouonoruveckas 3hPpexKTuBHOCTD paBHsIach 88,7% (Tad. 4).
Tao6auua 4
JddexTHBHOCTH BHECEHHST TPUXOKAPT Trichogramma chilonis mporus snn
xJonkoBoi coBku (Tamkenrckast 06jactb, ¢p/x PoBman, 2011-2012 rr.)

Tloko- Cpennsist Ononorndeckasi 3ppeKTUBHOCTh HA JHH ITOCIIC Cpenmsist
JeHus BHeceHus, % Ouonoruuec-
Ne i Kas ypdex-
XJIOTIKOBOH
COBKH 5 9 12 15 18 THUBHOCTB IS
MOKOJIeHUs, %o
1 I 64,6+0,33 | 72,750,225 | 82,240,27 |86,2£0,25 | 84,9402 | 78,140,23
2 I 69,4+0,28 | 76,2+0,37 | 83,9+0,18 | 85,3+0,46| 88,7+0,39 80,5+0,59
4 | Koutpomib - - - 3

[Ipy BHECEHMM TPUXOTpaMMbl MPOTUB XJIONMKOBOM COBKU OOBIYHBIM
METOJIOM, T.€. B BHUJI€ UMaro, ouojornyeckas 3PpGheKTUBHOCTh MPOTUB ocobeit 11-
MOKOJICHUs cocTaBuiia B cpenHeMm 60,9%, a mpotuB ocobeit Ill-mokosneHus oHa
paBHsnacek 66,5% B cpeaHeM.

[Mpu ucnonws3oBanuu Buaa Trichogramma chilonis mis onpeneneHust ero
3¢ ()EKTUBHOCTU TPOTHUB SIUI] BPEAUTEIISI B KAUECTBE ATATIOHA OBLITN B3SIThl MECTHBIE
Buabl Trichogramma pintoi u Trichogramma evanescens. Bce Tpu Buaa
BHOCWJIMCh B TPUXOKapTax (B BUAE Kykoiok) B 200 Touek monist pazmepom 1 ra, mo
cxeme 10x10 M, B BeuepHee, OTHOCHTENbHO mpoxjagHoe (29°C) Bpems, npu
OTHOCHUTENBHOM BIIAXKHOCTH Bo3ayxa 55%. Bce Buabl TpuxorpaMM BHOCHUIIMCH
MPOTUB XJIOIKOBOW COBKHM B Pa3JIMYHBIX COOTHOLICHUHUSX, a uMeHHO 1:10, 1:15,
1:20 (mapa3uT : XO341H).

YuéThl TPOBOAWINCH HauMHAsi ¢ 4-JHS TOCJIE€ BHECEHUS] TPUXOTPaMM, Tak
KAaK 3apaK€HHbIC TPUXOTPaMMOM fiilla HAYMHAIOT TEMHETh yepe3 3-4 IHS mocie
3apaKEeHUs, a U3 HE3apaKEHHBIX SAMI[ B 3TO BPEMS HAYMHAIOT BBUIYIUIATHCS
nuuuHkU. Beero mpoBoawnu Tpu yuéta — yepe3 4, 7 u 11 nHeit mocie BbITycKa
TpuxorpaMm. [[IUTeIbHOCTh BbIJIETA TPUXOrPAMM U3 TPUXOKAPT COCTaBIsIa 10 9
nHed. B mepuon HaOmrofeHWi cpegHUE TeMrepaTrypbl BO3yXa COCTABISUIA B
nHeBHoe Bpems +36-38°C, Hounbie — 25-28°C, cpemHsisi OTHOCHUTEIbHAs
BJIQXXHOCTh Obuia B cpemHeM 52+2%. [lomydeHHBIE pe3ynbTaThl MOKA3ald, YTO
CTCTICHb 3apa)kKCHHUs SIMI] XJIOMKOBOW COBKHM BHaoM 1richogramma evanescens

coctapisiia Ha 4-il AeHb nocne Boinycka 60,2%, Ha 7-i1 neHb — 68,4% u Ha 11-i
nedb — (1,1%.
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B BapumanTe ¢ Bumom Trichogramma chilonis cremenp 3apaxkeHus suIl
XJIOIIKOBOM COBKH COCTaBJIsia Ha 3-i JIeHb mociie Bbintycka’/2,5%, Ha 5-i JeHb —
76,1% u na 7-i1 nens — 84,2%.

B Bapuante ¢ Buzom Trichogramma pintoi creneHb 3apaskeHUs SHIL
XJIOTIKOBOM COBKHM OblIa HM)KE B CPAaBHEHUHU C JBYMsI IPEABIAYIIMMH BUAAMHU U
cocTapisiia Ha 4-U JeHb nocie Boitycka, 38,2%, Ha 7-i neub — 46,3% u Ha 11-i
neHb — 50% (puc. 4).
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Puc. 4. buosornueckas r3ppexkTuBHOCTL BUIOB poaa Trichogramma nporus
SIUII XJIOMIKOBO# COBKH B XJIONIKOBOM arpoieHo3e
(y4eOHO-onbITHOE X03s1iicTBO Taml'AY, 2009 -2010 rr.)

HccnenoBanusi mo pPeryJMpoOBaHUIO IIJIOTHOCTHA TMOMYJISIUN  XJIOMKOBOM
COBKHM Ha MOceBax ToMmara npoBoauiuck B CeipaapbuHCKOW o0nacTu. Pe3ynbrarhl
ONBITOB y4uThIBaIu uepe3 4, 7 m 11 gHel mocne BBIBEIIMBAHUS TPUXOKApT.
JIMUTENBHOCTh BBUIETA TPUXOIPAMM H3 TPUXOKApPT COCTaBIUIa 10 9 [HEW.
[Tony4yeHHbIe TaHHBIC TTOKA3aJIM, YTO BHECeHHE Buaa Trichogramma pintoi nmpotus
S COBKH B coOTHOmEHUH 1:10 3apak€HHOCTH SUIl TPUXOTPAMMOM COCTaBIIsIa
32,3% na 4-nenb, 64,8% - Ha 7-nenp u g0 66,7% - Ha 11-7eHB MOCTE BBITyCKA
areHTa. B BapuaHTe ombITa C BBIIYCKOM TPUXOrpaMMbl B cooTHomeHun 1:15
3apakEHHOCTH SIUI paBHsIach 58,7% Ha 3-neHb, 62,5% - Ha 7-neHb 1 65,8% - Ha
11-nenn. IlpumeHeHue TpuUXorpaMMbl B COOTHOILIEHHMHM Napas3ut: Xo3siuH 1:20
3apax€eHHe SUll TpuXxorpammon cocrasisia 37,2% Ha 4-nenb, 43,1% - Ha 7-1eHb U
52,6% - na 11-neHb.

[TonoGHBIE BBILLIEYKA3aHHOMY MCCIIEIOBAHUS 110 PETYIMPOBAHUIO MIIOTHOCTH
MOMYJISIUNA XJIOTKOBOM COBKHM Ha MOCEBaX TOMAaTa MPOBOJUINCH TAKXKE C BUAOM
Trichogramma chilonis, B KOTOpbIX TaKkKe YUNUTBHIBATIH 3apaKEHHOCTD SUI] XO35SUHA
IpU BBIITYCKE areHTa B pa3HbIX COOTHOUIEHUsX. [Ipu BHECEHHMH TpUXOTpaMMBbI B
COOTHOIIIEHUM areHT: fina coBku 1:10 3apa’k€HHOCTH TMOCIEAHMX COCTaBIIsAJIA
74,4% wna 3-nenn, 78,5% Ha 7-genp u  84,7% Ha 11-geHp mocie BBIMYyCKa
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Tpuxorpammbl. Beimyck areHta B cooTHoweHusx 1:15 wm 1:20 nHa 11-mess
obecnieunn 3apaxenue 82,9% u 74,2% sauir coBkU, COOTBETCTBEHHO (puc. 5). Ha
OCHOBAaHHMH ATUX HMCCIIEIOBAHUMN C/eNIaH BBIBOJ O 11€JIeCO00Pa3HOCTH MPUMEHEHUS
TPUXOTPAMMBI IIPOTUB SIUI] XJIOMIKOBOM COBKHM B COOTHOLIEHUU 1:15.

90
80 +~
70 ¥~
60
50 77
a0
30 7
20

10 v

Buosornyeckas r¢gdextHBHOCTH, %

0 ¥

m 1:10 74,4 78,5 84,7
W 1:15 71,2 76,8 82,9
m 1:20 65,3 69,1 74,2

Puc. 5. buogornueckast 3pdexkruBHocTh Trichogramma chilonis
NMPOTHUB AHUIl XJIONKOBOM COBKHU Ha noceBax Tomara (CoIpAapbHHCKasA
ob0aacTs, Mup3aadaackuii p-H, ¢p/x bodyp, mosessbie onbiThl, 2009-2010 rr.)

B wuccnenoBaHusX Mo peryysyMUA IJIOTHOCTHA MOMYJSIUUN O3MMOW COBKH
(Agrotis segetum), oTHOCSIICHCS K TOBPEXKIAIOIIMM KOPHU COBKaM, PaHO BECHOM —
c HauyajgoMm J€ta 0abouyek HTOM COBKHU, MPUMEHSUIM WHTPOIYIIUPOBAHHBINA BUJ
Trichogramma chilonis ans ycraHoBieHHs ero Ouosiorndeckoi 3ddekTuBHOCTH
MIPOTHUB Pa3HbIX T'€Hepaluuid BpeAauTesd. Pe3ynbTaThl OLIECHMBAINCh HA OCHOBAaHUU
M3MEHEHUs! KOJIMYECTBAa JIMYMHOK COBKU. buonornyeckas 3¢(eKTuBHOCTH
TPUXOTPAMMBbI MPOTUB INEPBOr0 MOKOJEHUS Bpenutens cocraBuna 85,9% wHa 11-
neHb nocne BHeceHud, 84,0% - mpoTUB BTOPOTO MOKOJEHUS U 85,6% - mpoTus
TPETHErO MOKOJICHUS BPEIUTEIIS.

B ouepennbix uccnemoBanusx Bua Trichogramma chilonis ucneiTeiBan
IIPOTHB KYKYpPY3HOTO MOTBUIbKA, TJI€ TpUXOrpamMMa MpPHUMEHsUIaCh B BHJE
TPUXOKAPT MO OJHOMY pa3y MPOTUB KaXKJI0TI'0 MOKOJIEHUs BPEIUTENS, BCETo 2 pa3a
c uHTepBajoM B 15 nmHeil. Ilpu >TOM TPUXOKAPTHI C KYKOJKAMH PAaBHOMEPHO
BHOCWIMCh B 100 TOYKM KyKypy3HOro mojisi obmmum pasmepoM B 1 rexrap. B
IIEPHO/I TPOBEICHHS OTBITOB CPEIHSS TEMIIEpaTypa Bo3ayxa cocraBisuia +34+1°C,
a CpelHsisi OTHOCHUTEIbHAS BJIAXKHOCTH BO3JyXa paBHsIach 62+5%. Beuier umaro
U3 TpUXOKapT nponaospkaics 1o 11 auei. [lepuoa oTkinaaku sui; 0coosiMU IEPBOTO
MOKOJICHUSI BPEIUTENS] IPUILIENCS. HA KOHEI[ Masi Mecs1Ia.

Jns  onpenenenust >PEGEKTUBHON HOPMBI MNPUMEHEHHS TPUXOTPAMMBI
OMOJIOTUYECKU  areHT BHOCWJIM B  Pa3JIMYHBIX COOTHOIICHMSX  (SHLO:
tpuxorpamma): 1:10, 1:20 u 1:30. IIpu 3TOM MOJy4eHBI Pa3TUYHBIC BEITHMUYUHBI
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sapdextuBHOCcTH Trichogramma chilonis mpoTtuB suI KyKypy3HOTO MOTBUIBKA.
[Ipu npumeHeHUM TpuUxorpamMmbl B cooTHomieHuu 1:10 (Tpuxorpamma: sina)
3apaxE€HHOCTh sull Ha 4-7AeHb cocTaBisiia 86,4%, Ha 7-nens — 81,6% u Ha 10-
neHb — 86,4%. Hcnonw3oBanue cooTHomieHus 1:15 (Tpuxorpamma: sina)
obecrnieumsio 3apak€HHOCTh saull B 84,6 % Ha 4-nenn, 82,0 % nHa 7-nenp u 80,2%
Ha 11-menp (Tadm. 5).

Taduamnuna S

Buoaoruyeckasi 3gppexkruBHOCTL MpMeHenus Trichogramma chilonis mporus

KYKYPY3HOro MothbliIbKa (Tamkenrckas o01acrts, ¢p/x Popman, 2010-2011 rr.)

Bapuantsl — Buonornueckas 3 QpeKTUBHOCTH 110
KomnuecTBo sun, mr. o
COOTHOIIIEHUE THIM, %o
Tpuxorpamma : siina
BpeHTEIST Ha 100 Halras 4 7 11
pacTeHMsIX CpeaHeM
1:10 61 6100 76,3+0,33 | 81,6+0,33 | 86,4+0,36
1:15 55 5500 84,6+0,23 | 82,0+0,19 | 80,2+0,26
1:20 58 5800 62,9+0,37 | 69,5+0,36 | 72,7+0,34
KonTpos (6e3
BHECEHUS 56 5600 6,3+0,06 7,5+0,05 6,1+0,21
TPUXOTPaMMBbl)

B cnenyromniem BapuaHTe OmbITa, T/I€ COOTHOIIeHUE ObLo 1:20, 3apakeHue
SIUI] BPEAUTENS] TPUXOrpaMMoOl Ha 4-JeHb IOCJE BHECEHHUS areHTa COCTaBJISIIO
62,9%, na 7-neup — 69,5% u na 10-genn — 72,7%.

N3BecTHO, 4TO IIPUMEHEHUE MEPOIPUATUN 1o 3aLlUATE
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYp OT  BpeauTened  00s3aTeNbHO  JTOJKHO
COTIPOBOXK/IATHCSI  ONpejieieHneM HuX A(OQPEKTUBHOCTHU —  OHOJIOTMUYECKOH,

X03IMCTBEHHON U SKOHOMHYECKOH. B CBsI3M ¢ 3TUM OBLIM MPOBEICHBI aHAJIM3BI JIJIs
OTIpeNIeICHUs] XO3SMCTBEHHOM W IKOHOMHYECKOW 3(()EKTUBHOCTH MPUMEHECHHUS
XUMHUYECKUX U OMOJIOTMYECKUX CPEICTB MPOTHUB XJIOMKOBOM COBKM Ha IOCEBAX
TOMaTa.

Ha onbITHOM mojie ToMara coOOpaHHBIN ypo)kKail cOCTaBUI B KOHTPOJIHHOM
Bapuante (Bapuant 1) 142,0 w/ra. Ha miomanu, rae MOCEBbI 3alUINaIA C
MOMOIIBI0 XMUMHYECKOTO METo/la (BapuUaHT 2) TOJyYeH YpOKaili B KOJIMYECTBE
231,3 u/ra, a Ha y4acTKe C IPUMEHEHUEM TpUXOTrpaMMmbl (BapuaHTt 3) — 234,7 n/ra.
IIpn >TOM mpOM3BOACTBEHHBIE pacxodsl Ha 1 rekrap cocraBunu 3210,0 cym,
pacxo/ibl MO0 XUMUYECKOH 3aIlUTE TTOCEBA OT XJIONKOBOW COBKHU — 437,0 ThICSY CyM
Y pacxo/ibl Ha yY4acTKe C MPUMEHEHUEM TpuxorpaMmmsbl — 143 .4 TeicsY CyM.

OOmiasi cyMMa pacxoJ0B Ha BBIpalllMBaHHWE YpOXKash ToMaTa COCTaBWJIA B
KOHTpOJIbHOM BapuaHTe 3210 Teicsu cym, Bo 2-Bapuante — 4093,5 TbicsSY cyM U B
3-Bapuante — 3816,9 Teicau cyM. DkoHOMHUYEcKas 3(H(HEKTUBHOCTH IO OTHOIICHHIO
K KOHTPOJIIO cocTaBuia B Bapuante 2 3647,1 Teicsiu cym u B Bapuante 3- 3353,4
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ThICSY cyM. OKymaeMOoCTh M3pacXOJ0BAaHHOTO OJHOTO cyma Obla B BapuaHTe |
3,5-kpatHoii, B BapuanTe 2 — 4,7 pa3a u B Bapuante 3 — 5,2-x kpaTHoi (Tabdm. 6).

Taoauna 6

X03MCTBEHHAS! M IKOHOMUYECKAs 3P(PEKTUBHOCTH METOA0B 3ALIUThHI
MOCEBOB TOMATA OT XJIONKOBOI COBKH (NPOM3BOJACTBEHHBbIN ONBIT,
CoipaapbsuHckasi 00s1acTh, ¢p/x Puxcuooii oribl Ampad, 2014 r.)

KouTposs Meton 06paboTku (BapuaHT OTIBITA)
ToKasaTen (6e3 ABayHrt 15% k. c., Tpuxorpamma 3 r/
06paboTKN) 0,45 /ra IIOKOJICHHE
VYpoxkaii Tomara, 1/ra 142,0 231,3 234,7
CoxpaH€HHBIN yposKa, 11/Ta - 89,3 92,7
[ToBTOpHOCTH 00pPabOTOK, pa3 - 2 6
OO11ast CTOMMOCTB 3aIIUTHOTO i 405,0 234
MEpOTIPHUSATHS, THIC. CyM/Ta
[Tpon3BOICTBEHHBIE PACXO/IBI, i 32,0 120.0
TBIC. CyM/Ta
Pacxombl Ha cO0p COXpaHEHHOTO i 4465 4635
ypO’Kasi, ThIC. CyM/Ta
Bcero pacxoioB 3a npoBejieHue i 437.0 143.4
3aIUTHBIX MEP, THIC. CyM/Ta
[Tpon3BOICTBEHHBIE PACXO/IHI, 3210.0 3210.0 32100
TBIC. CyM/Ta
Bcero pacxomos, ThIC. cym/Ta 3210,0 4093,5 3816,9
S}Z&ﬁmc“ ypoxkas ¢ I ra, Thic. | g 404 23592,6 23939,4
YcioBHast yrcrtasi mpuoObLIb ¢ 1 112740 10499 1 201225
ra, ThIC. Cym/Ta
OkoHOMUYecKas 3PPEKTUBHOCTD
10 OTHOIICHHIO K KOHTPOJTIO, THIC. - 3647,1 3353,4
cym/ra
;)aI;ynaeMocrb pacxona B 1 cym, 35 47 5,2
CrerneHb peHTa0CIbHOCTH, %0 35,0 47,0 52,0

*- Cpennsist crouMocTh | kr TomatoB B 2014 . ycnoBHO npunsta paBHoi 1020 cymam.

B cooTBeTcTBUU ¢ 3TUM, YpOBHU peHTabenbHOCTH cocTaBmin 35,0%, 47,0%
u 52,0%. Takum oOpa3oM, 3alIUTHBIE MEPOIPHUATHSA, MPOBEAEHHBIC MPOTUB
XJIOMKOBOM COBKM Ha TOCEBaX TOMara, OOECHEYMJIA OMNPEACIIEHHYIO CTENEHb
XO035TUCTBEHHON M AKOHOMHYECKOUW 2((DEKTUBHOCTH; B CPAaBHEHUU C KOHTPOJIHHBIM
BApUAHTOM YPOBEHb PEHTAOEIBHOCTH HA Y4YacCTKE, TJIe MPUMEHSIICS XUMHYECKUN
MeTo, OblT Bhilie HA 12%, a Ha ydacTke, rje OblUI UCIOIb30BaH OMOJIOTHYECKUI
MeToJ] (BHECEHHUE TpuxorpaMmbl) — Bbilie Ha 17%. KpoMe Toro HeManoBa)KHBIM
SBJsIETCS TOT (haKT, YTO C IUIOIMIAAM, TAe ObUT MPUMEHEH OMOJOTHYECKUM METOJ,
BBIDAIIEH ypOXKaili TOMATOB, SIBJISIFOLIMKCS DKOJOTHMYECKM YUCTBIM M HE
COJIEPIKAILUM OCTATKM TOKCUYHBIX ITPENAPATOB.
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BbBIBO/1bI

1. B xsnonkoBbix arporieHo3ax Tamrkentckoir u CeIpaapbHHCKON oOacTeit
VY30ekucraHa 3aperucTpUpoBaHbl 15 BHUIIOB COBOK, OTHOCAIIUXCS K CEMEHCTBY
Noctuidae; xmnonkoBas coBka (Helicoverpa armigera) cocraBuina 54,1% u o3umast
coBka (Agrotis segetum) cocraBmia 11,2% OT 00mEro KOJIWYECTBA COBOK,
BCTPEYAEMOCTh OCTAJIbHBIX BUIOB KojeOanach B npeaenax 2,4-6,2%.

2. [lpy wm3yyeHHH TUIOJOBUTOCTH 0abodeK XJIOMKOBOM COBKM Ha MOCEBax
XJIOMYaTHUKA OBbUIO YCTAHOBIIEHO, 4YTO OOmMNA Tmepuon Jjéra ©0aboyek OJIHOTO
MOKOJIeHUs cocTaBisul 18-22 nHs, W HauOoJiee BBICOKHE CTENEHH ILUIOJJOBUTOCTU
npuxoawmch Ha 11-14-mHu néTa; KONMMUYECTBO OTJIOKEHHBIX Ha 100 pacteHuil smil
Obuto A7 ocobelt BToporo mokosneHust 11-14,2 m s mpencraBuTeneil TPEThero
nokosieHus 21,6 suil B cpegHeEM.

3. B XJOmKOBBIX  arporeHo3ax W3  Mapa3suTOB  XJIOMKOBOW  COBKHU
3apErUCTPUPOBaHO |8  BHUIIOB, SABISIOMIMXCA  NPEACTABUTEISIMA  CEMEWCTB
Ichneumonidae, Tachinidae, Braconidae u Trichogrammatidae. Or oGiero uucia
YCTaHOBJICHHBIX BHAOB 28,8% OTHOCWIMChL K uxHeyMmMoHuaaMm, 384% — K
Opakonugam, 17,2% — k Taxunugam u 14,4% — K ceMEHCTBY TpUXOrpaMM. OTH
napasuThl ObLIN CTICIUATU3UPOBAHBI K Pa3HBIM CTAJIUSAM Pa3BUTHUS XJIOMKOBOU COBKHU.

4. HoBsIii 17151 sSHTOMO(AyHBI Halliel cTpansl Bua Trichogramma chilonis 6bu1
UHTPOJYIIUPOBAH U €ro OMOJIOTMYECKHE CBOMCTBAa OBLUIM W3YyYEHBI B PA3TUYHBIX
TUAPOTEPMUYECKUX YCIOBUSX. DTOT BUJ 3apakall siilla MpeACTaBUTEICH MopsiaKa
YeIlIyeKphUIbIX HaceKoMbIX (Lepidoptera) no 88,0% B cpenHeM, COXpaHsI
’KU3HECIIOCOOHOCTH B TeueHue 7 JHel mpu Temiieparype Bosayxa B +30°C u 5 queit —
nmpu Temmeparype Bozayxa B +32°C; naumOosiee ONaronpusiTHOM Ui MacCOBOTO
Pa3MHOXKEHHMsI TOro BHJ1a ObLIa Temmeparypa B penenax +28°C u +30°C.

5. [IpoBenénnpie MccaenOBaHMs MOKA3ald, YTO B OJArompUsSTHBIX YCIOBHUSIX
pasButue sui Bua 1richogramma chilonis npoucxomaur B Teuenwme 1,0-1,5 mms,
JUYUHOYHBINA NIEPUOJ COCTABIAET 3-3,5 IHSA, a NEPUO KYKOJIOK 3aHUMAET 5-6 JTHEH,
Y, TaKUM 00pa3oM, pa3BUTHE OT SUI] JIO B3POCIOr0 HACEKOMOTO MpOoXoJuT 3a 9-11
JTHEH; 33 ATOT MEPHUO/] TUIOAOBUTOCTh TPUXOIPAMMBI Ha XJIOIIKOBOM COBKE COCTaBJISIET
10 52,7 a1l COOTHOIIIEHHUE TTOJIOB KoseOeTcs B rpeaenax ot 1:4 mo 1:8.

6. [lpu wm3yuenuu mnpeamoutenust Trichogramma chilonis k Bumam coBok-
X035€B TTyTEM Pa3MHOKEHUS €T0 Ha SHIaX ITUX BHUJIOB YCTAHOBIICHO, YTO HAaWOOJEe
NpeANoYTUTEIbHBIMU BUaMU Obli XstomkoBas (Helicoverpa armigera) u o3umast
coBku (Agrotis segetum); creneHs 3apayKeHUs MX SIAI TPUXOTPaMMOi Obliia HanboJiee
BBICOKOM M cocTaBisuia 88,2-96,0%, Torna Kak 3apa)xaeMOCThb SIMI 3€PHOBOM MOJIH
(Sitotroga cerealella) Obta cocraBuma 72,6%. Ha ocHOBaHMM >THX HJaHHBIX
PEKOMEHIOBAHO OOHOBJIATH MATOYHBIN MaTepUal €KECE30HHO.

7. Ilpu uccnenoBaHrK BO3MOXKHOCTH XpaHeHus Buaa Trichogramma chilonis B
COCTOSIHUM JMaray3a MpH pa3IMyuHbIX TeMIepaTypax YCTAHOBJIEHO, YTO Haubolsee
OnaronpuATHBIME ~OBLTA  YCIIOBHSL C TeMmreparypoir Bosmyxa +7-8°C  mpwm
OTHOCHUTEIILHOM BJIIAXKHOCTU BO3ayXa B 60-65%; B Takux YCJIOBHSIX TpUXOrpamma
CoXpaHsiyia xKu3HecrocoOHocTh Ha 89,4% B Teuenue 20 aHeit, Ha 84,2% B TeueHue 40
nuent, Ha 78,1% B Teuenue 60 muel, Ha 72,0% B Teuenue 80 mHel m Ha 68,9% B
teuenne 100 nueit. [Ipu nanpHeifmei MHKyOaIMK KU3HECTIOCOOHOCTH MPOIOIHKAa
cHIKaThesl. Takum 00pa3zoMm, AJisi XpaHEHUs TPUXOTrpaMMbl B COCTOSHUM JlMariay3a
PEKOMEH TYETCsI TIOIEPKUBATh TEMIIEpaTypy B mpeaenax +7-8°C.
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8. BriepBbie uccnemoBaHa BO3MOKHOCTh Pa3MHOKECHHS TPUXOTPAMMBI B YCIIO-
BUsAX 1IN Vitro u oroOpana Hambosee >pQeKkTUBHAS IS ITOTO MUTATEIbHAS Cpela.
Ona cocTouT U3 reMoauM(bl JIMYMHKH BOCKOBOM MoiH (45,5%), HeopraHu4ecKux
coneit (13,5%), suunoro >xentka (20,5) u HatypambHOro moisoka (20,5%); nannas
cpefia peKOMEHI0BaHa K HCIIOJIb30BAHUIO JIJIs1 PA3MHOKEHUS TPUXOTPAMMBI.

9. [Ipyn m3ydyeHMH OWMOJIOTUYECKHX TAPAMETPOB IOKOJECHUN TPHXOTPAMMBI,
pa3MHOXAeMbIX CIOCOOOM IN  VItr0, yCTaHOBJICHO, YTO IOCIICAOBATEIILHOC
Pa3MHOMXEHHE 3TUM CIIOCOOOM MPUBOJIUT K CHUYKEHHUIO 3TUX CBOMCTB B 6-TIOKOJICHUH
Y CTETICHb 3apayKCHUS NI XO35IMHA TIPY 3TOM COCTaBJsieT Beero 52,2 — 36,3%.

10. UccnenoBanue BiAMAHUS aOMOTHYECKHMX  (PAKTOpPOB Ha  pa3BUTHE
TPUXOTPaMM BBISIBUJIO, YTO HanboJsiee ONTUMAIBLHOM JJIi MAacCOBOIO PAa3MHOKEHUS
Trichogramma chilonis B mabopaToOpHBIX YCIOBUSIX SIBISIETCSI MPOIOJDKATEIBHOCTD
IHS ¢ OCBEHIEHHOCTHIO 14 uvacoB, a misg Trichogramma pintoi — 16 gacos. Taxke
YCTaHOBJIEHO, YTO MOHWXEHUE TeMIepaTypsl Bo3ayxa a0 +18°C mpuBomut K
HEOJIaropusATHOMY COOTHOIIICHUIO 1mojioB 2:7 u 2:8 (3:9) y Trichogramma chilonis.
MaccoBoe pa3MHOKEHHE 3ITHX BHUJOB PEKOMEHIOBAHO MPOBOJUTH B YKa3aHHBIX
OJIarONpUATHBIX JIJIS1 KQKI0T0 U3 HUX NIEPUOaX CBETOBOIO JAHSI.

11. VccnenoBanune BIMSHUSL ~OTHOCHTEIBHOM  BJIQXKHOCTH  BO3JyXa B
XJIOIIKOBOM arporieHo3e Ha Buj Trichogramma chilonis mokasano, uto ero Gosee
BbIcOKass 3¢ ¢dextuBHOCTh (78,1%,) MpOTHMB XJIONKOBOM COBKM HaOJIoAanach Ha
y4acTKax, IJi¢ OTHOCHUTEIbHAs BIAKHOCTh ObUTa Takke Oojiee BBICOKOH (63,2%).
CHIKEHUE OTHOCHUTEIBHOW BIAXXHOCTH Bo3ayxa 10 42,2% Ha XJIOMKOBOM IIOJIE
MIPUBOAWIA K CHIKEHUIO OHMOJIOrMYecKOM 3(PPEKTUBHOCTH TPUXOTPAMMBI MPOTHB
SIMIL] XJIOTIKOBOUM COBKH 10 66,6%. IIpu npuMeHEeHUn TpuxorpamMbl PEKOMEHI0BAHO
o0ecrneunBaTh yKa3aHHYIO BBIIIE OTHOCUTENIbHYIO BIYKHOCThH BO3/TyXa.

12. B wuccnenoBaHusiX 1O  OMNPEACTCHUIO  BIUSHUS ~ MHCEKTUIIUIOB,
MCIOJIb3yEMBIX B XJIOIIKOBOM arpol€HO3€ MPOTHUB XJIOMKOBOW COBKH, Ha pa3jiMyHbIC
CTauu PA3BUTHS TPUXOTPAMMBI, YCTAHOBJICHO, YTO HAWUMEHEE TOKCUYHBIMHU IS
nocienHeit sBisitoTess baton k.., 100 r/m u Omamekc 5% B.p.r. DTU mpenapaTh
PEKOMEHIOBAHbI B CUCTEMY UHTETPUPOBAHHON OOpPBHOBI.

13. Pa3paboTan ycOBEpIICHCTBOBAHHBI METOJI TPUMEHEHUS TPUXOTPAMMBI
POTHUB COBOK, MPEICTABIISIONINI COOOM BHECEHHE €€ KYKOJIOK Ha CHeIUaIbHbBIX TPH-
XOKapTax. Y CTaHOBJICHO, YTO MIPUMEHEHHE Ha XJIOMKOBBIX TOJISIX TPUXOTPAMMBI B CO-
CTOSIHUM KYKOJIOK Ha TPUXOKapTax MPOTHUB XJIOMKOBOM COBKH 00ECIIEUnBaET BHICOKOM
(87,5-88,1%) a3 hekTHBHOCTBIO; 3PHEKTUBHOCTD JAHHOTO METO/Ia IPEBBIIIAET TaKO-
By10 (54,6-59,8%) UCIIONIE3yeMOT0 B HACTOSIIIIEE BPEMSI OOBIYHOTO METO/IA.

14. Tpu ucneitanuu Buga Trichogramma chilonis mpoTuB pa3muyHBIX Yernye-
KpBUIBbIX BpEeIUTENEe ycTaHOBIIEHA ero Oosiee BhICOKas 3(PPEKTUBHOCTh B CPABHEHUU
¢ MecTHBIM BHJIOM Trichogramma pintoi. Tak, Ouosnormdeckas 3pPpeKTHBHOCTh TPO-
THB XJIOIIKOBOM COBKHM COCTaBJIsJIa Ha moceBax xuyom4yatHuka 84,3%, ToMaToB —
88,7%, dacomu — 81,3% u Ha nosie KyKypy3bl — 86,4%.

15. Tlpn wu3yyeHUH XO3SUCTBEHHOM M 3KOHOMUYECKOW 3((HEKTUBHOCTU
MIPUMEHEHUS TPUXOTPAMMBI MPOTHB XJIOTIKOBOM COBKM Ha IMOCEBAX TOMATa BBISBIICHO,
YTO Ha TUIOMIAAH, T/I€ IPUMEHSIUIM TPUXOTPAMMBI, BEJTMYMHA COXPAHEHHOTO ypOKast
coctaBuia 92,7 1/ra, mojaydeHa 4ucras npuoblib B pazmepe 3353,4 ThIC. cym, ypo-
BEHb PEHTA0EIbHOCTU cocTaBmil 52%, a Takxke oOeclieyeHa HKOJIOTHYecKas YuCToTa
MOJTyYEHHOT'O MPOJTYKTA.
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INTRODUCTION (abstract of doctoral dissertation)

Necessity and importance of the dissertation’s subject. The most urgent
problems on our planet include such ecological issues, as protection of the
environment globally, increasing high quality foods on the global markets and, in
relation with the latter — needs to increase yields of agricultural crops via their
protection against pests and diseases, using biological control methods in
particular, and production of ecologically safe food products.

More than 300 moth species occur in agricultural biocoenoses of our
country, and 220 species among them are pest insects that damage crops by
chewing their parts. Vegetables and cotton plants suffer of these pests in particular
losing significant parts of their yields. Farmers use various methods against pest
moths. Common methods to get fast controlling effect against pests are chemical
treatments that are applied many times during one season, and this breaks natural
equilibrium of the environment and leads to accumulation of agricultural chemicals
in the soil and their residual concentrations in plants and their products. Moreover,
frequent use of pesticides causes development of resistant pests, and to decreasing
or losing their efficacy. All these led to rising of importance of the biological
methods of pest control in the world and substantiated its wider using during last
years. This ecologically safe method requires modifying technologies of
application on agricultural crops for controlling pests and diseases and improving
quality of biological agents that are applied at definite times. This method allows
saving yields of agricultural crops from pest damage and solves many ecological
issues.

Sharp changes in climatic conditions of our country effect negatively on
some beneficial insects and parasite-host interrelationships, decreasing efficacy of
entomophages against pests. Absence of renewal of mother generations of
biological agents in biological laboratories and use of out-of-the-date technologies
of their application leads to decreasing efficacy of trichogramma (Hymenoptera,
Trichogrammatidae). There appears a need to find widely effective against moths
agent that can provide with safety for environment as well. Decision in this
situation could be introduction, multiplying and application of suitable for our
climate entomophages for controlling these pests and saving yields.

Currently there are several methods of regulation of pests’ density in
agricultural coenoses existing in our country, and up to 90% of activities on
protection of cotton fields against cotton bollworm belong to the biological
method®.

Research activities on this thesis in certain degree serves for realization of
those tasks set by both the Code of the Republic Uzbekistan “About protection of
agricultural plants against pests, diseases and weeds”, and Decree of the Cabinet of
Ministers of the Republic of Uzbekistan No. 148 of 29 March 2004 “On measures
for improving structure and increasing efficacy of the Plant protection services”,
and other related normative and legal documents.

*A.SH.Hamraev. Resource biological plant protection. Textbook. Science and technology -Tashkent, 2015.-4p. (in
uzbek languge).
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Relevant research priority areas of science and technology of the
Republic of Uzbekistan. Investigations of this thesis had been carried out in
accordance with Priority No. 5 of the science and technology development
program of the Republic of Uzbekistan named “Agriculture, biotechnology,
ecology and protection of the environment”.

Review of international research on the topic of the thesis. Scientific
investigations on identification of trichogramma species, their areas of occurrence,
determining their important bioecological properties, regulation of pests’ density,
preferred host spectra, selection of their effective representatives, propagation of
their big quantities and improving methods of their application are carried out in
many leading scientific centers and higher education institutions of the world as
Texas A&M University, Department of Entomology of the Arizona University
(USA); International Organization for Biological Control (Germany); Guangdong
Entomological Institute (China); Shikoku National Agricultural Experimental
Station (Japan); Agricultural University of Tabriz (Iran); Agricultural University of
Faisalabad (Pakistan); Tamil Nadu Agricultural University (India); All-Russian
Institute of Plant Protection (Russia); Institute of Plant Protection and Ecologic
Agriculture under Academy of Sciences of Moldova (Moldova); extensive
scientific investigations are carried out at Uzbek Scientific-Research Institute of
Plant Protection and Tashkent State Agrarian University (Uzbekistan).

As a result of these scientific investigations carried out in various parts of
the world on multiplying and applying trichogramma species in agricultural
biocoenoses against lepidopterous insect pests for protection of crops’ yields the
following scientific and practical advances are reached: technologies for
development of trichogramma formulations, provision with food chain, mass
propagation using artificial products as a food and creation favorable conditions for
expression of physiological and biological properties of trichogramma were
developed (Texas A&M University, University of Arizona, Guangdong
Entomological Institute); abiotic and anthropogenic factors that effect on
developmental properties of trichogramma has been determined and improved
methods of its application have been created (International Organization for
Biological Control); effects on trichogrammas of pesticides applied in agricultural
coenoses have been determined, and role of trichogrammas in host: parasite
interrelations have been studied (Shikoku National Agricultural Experiment
Station, Tamil Nadu Agricultural University); importance of the natural processes
that influence on degree of trichogrammas’ activity has been evaluated, and role of
selection of parasite species that are active against pest moths has been highlighted
(Agricultural University of Tabriz, Agricultural University of Faisalabad); methods
of specific analysis, propagation and application of trichogramma, prevalence of
the lepidopterous pest insects and ways of managing their densities in the practice,
methods of introduction and acclimatization of trichogrammas (All-Russian
Institute of Plant Protection (Russia); Institute of Plant Protection and Ecologic
Agriculture under Academy of Sciences of Moldova).

Currently investigations on search and finding new trichogramma species
are carried out in the following first priority directions: evaluation of biological
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properties of trichogrammas, managing densities of lepidopterous pest insects in
the agricultural lands, production of ecologically clean and high quality yields of
agricultural plants, introduction of the effective trichogramma species, improving
propagation techniques and application of trichogrammas against moths and other
nocturnal butterflies.

Background (degree of study of the problem). Several scientists such as
I.V. Vasailyev, V.A. Zaslavskiy, A.F. Radetskiy, N.F. Meyer, N.A. Telenga, Sh.M.
Greenberg, V.A. Kandybin have studied issues on use of trichogrammas against
lepidopterous pest insects and have received positive results. These scisentists have
studied structure of local trichogramma species as well. A.F. Rusnak, G.F.
Dyurich, L.F. Medony and L.V. Podberyozskaya have determined biological
efficacy of trichogrammas against moths’ eggs. A.G. Davletshina, Kh.R.
Mirzalieva, B.P. Adashkevich, A.Sh. Khamrayev, S.A. Alimuhamedov, T.M.
Atamirzaeva and A.P. Sorokina have been involved in investigations on
identification of fauna of trichogrammas in Uzbekistan, studying their biological
and ecological properties, propagation in laboratory conditions and their
application. Z. Adylov has investigated issues related to introduction of new
species in our country and he has studied its efficacy against pests.

Scientists of other countries of the world as S. Nagarkatti, H. Nagaraja, E.R.
Oatman, J.Z. Pinto, B. Pintureau, R. Goujet and H. Prasad were involved in
investigations on finding new trichogramma species; S.M. Greenberg, B. Ramesh,
S.Ya. Reznik and N.P. Vaghina have studied role of trichogramma species in
regulation of densities of the lepidopterous pest insects. LiLi-Ying and K. Miura
have been involved in research on improving propagation methods using various
nutrition media. J. Voegele, S.F. Flanders, W. Quednau and B. Pintureau have
studied for determining possibilities of increasing efficacy of trichogrammas
against moth pests and improving technologies of their application.

Later Uzbek scientists Kh.Kh. Kimsanboev, M. Rashidov, B.A. Salaymonov
and A. Atamirzaeva have developed methods of application of trichogramma
against eggs of lepidopterous pest insects that occur in the agricultural crops, and
methods of propagation (and application) of trichogramma in (commercial)
biological laboratories. These scientists have studied biological properties of local
trichogramma species as well. At the same time numbers of investigations on
introduction of effective trichogramma species into Uzbekistan are few and
possibilities of regulation of moth pests using them are studied insufficiently.

Relations between dissertational research and the scientific research
program of TSAU. Investigations on the thesis are carried out in the frame of the
following projects of the Tashkent State Agrarian University: Innovative project
K10-011 “Improvement of the ecologically clean, effective and resource-saving
system of protection of agricultural crops against pests, diseases and weeds”
(2009-2011); Innovative project KXA-10-109-1V “Improvement of technology of
production ecologically clean products on the base of the safe for environment
biological methods of controlling pest of vegetables in greenhouses.” (2009-2011);
Fundamental project KF5-002 “Parasite pests of plants and theory of their
development in the biocoenosis” (2012-2016); and Innovative project KXI-5-105-
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2014 “Application of biological control methods against pests of orchard crops and
development of methods of production ecologically clean products” (2014-2015).

The purpose of research has been selection of suitable for extreme
conditions trichogramma species, active in regulation of numbers of moth pests
that occur on agricultural crops; introduction, acclimatization and mass
propagation of this species, and improving and developing of the technologies of
saving crop Yyields.

Research tasks:

Determining of the pest moth species occurring in agricultural biocoenoses,
studying their biology and ecology, areas of distribution, identifying entomophages
that parasitize these pests and parasite: host ratios fitting in regulation of pests’
numbers;

Introduction and acclimatization of trichogramma species suitable for
climate of our country, determining its biological and ecological properties, and
comparing it with local species;

Studying effects of various ecological and anthropogenic factors on
development of trichogrammas in agricultural biocoenoses;

Development and introduction into practice of measures on increasing
biological activity of the effective species, and improving methods of its
propagation and application;

Determining biological and economic efficacies of trichogramma application
against lepidopterous pest insects.

Objects of research were agricultural crops of Uzbekistan, their
characteristic properties, yield potential and degree of their infestation with pest
moths.

Subjects of research were pest moths infesting agricultural crops,
Trichogramma species parasitizing on these moths, methods and means of their
application.

Research methods. Investigations on the thesis have been carried out in
accordance with existing methodical instructions and compendia, taking into
consideration thresholds of pests’ density, dynamics of their development and
degrees of capability to cause damage, quality parameters of Trichogramma
species, their prevalence, methods of propagation and degrees of biological
efficacy of trichogrammas.

Qualitative parameters of trichogrammas have been determined after B.P.
Adashkevich and T.M. Atamirzaeva, and taxonomic value — after W. Quednau,
biological efficacy of entomophages has been calculated on V.S. Abbot’s formula.
Data received have been undergone to mathematical and statistical analysis in
accordance with methods of K. Gar, B.A. Dospekhov and G.F. Lakin. “Method of
fraction” that takes into consideration a mean error, had been used for statistical
analysis of some experimental figures.

Least significant differences (LSD) between treatments had been calculated
using computer program developed at Laboratory for mathematic modelling and
forecasting of the Uzbek scientific-research institute for plat protection.

Scientific novelty of the research: is shown from the followings:
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Prevalence of pest moths on crops has been determined, main parasites of
infesting cotton moths and their prevalence has been identified;

New for our country trichogramma species — Trichogramma chilonis Ishii —
has been introduced and acclimatized for the first time, and its biological properties
have been determined;

Introduced Trichogramma chilonis species has been compared with local
trichogramma species on biological properties when it has been grown on various
local species of the lepidopterous pest insects;

A method of in vitro propagation of trichogramma in laboratory conditions
on artificial media has been developed for the first time in our country;

Effective technology of packing up trichogrammas and their application
against pest moths in the field conditions of our country has been developed;

An ecological and anthropogenic factors influencing on biological activity of
trichogrammas in agricultural biocoenoses have been identified, effect of
insecticides used commonly for pest moths’ control, on trichogrammas has been
determined, the least toxic formulations of them were recommended for use in
practice;

Practical results of the research are the followings:

After investigations of species composition and prevalence of pest mots on
cotton and tomato crops, new and suitable for our climate species of trichogramma
(Trichogramma chilonis) has been introduced;

Biological efficacy of the new species against pest moths and other
lepidopterous pest insects has been identified and it has been compared with that of
the local trichogramma species;

Factors influencing on parasitic trichogramma in agricultural biocoenoses
have been determined, and those that lead to increasing of the biological activity of
Trichogramma chilonis during its propagation in the laboratory conditions and
application in field conditions have been recommended to practice;

An effective technology of propagation and application of trichogramma for
use of the biological agent in regulation of densities of the pest moths on cotton,
tomato and corn fields has been developed;

Rate-doses of Trichogramma chilonis application, and application design,
biological, farm and economic efficacies in regulation of pest moths’ densities
during vegetation period have been determined,

Methods of propagation and application of Trichogramma chilonis, and
technique of increasing its efficacy have been introduced into practice of biological
laboratories in the region where investigations have been carried out;

Rate-doses of application of the new Trichogramma chilonis species in
regulation of pest moths’ densities, and its biological and farm efficacies to these
pest moths have been determined.

Reliability of the results is proven by all using modern and correct methods
and means in planning and carrying out investigations, positive conclusions of
research results annually given by special approbation commissions, statistical
processing of all experimental data by various mathematical methods,
correspondence of results of the experiments to forecasted theoretical data,
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justification of investigation results and their comparing; approving these results by
the specialists and their introduction in practice.

Scientific and practical significance of research results consists of the
determining all main moth species prevailed in agricultural biocoenoses, dynamics
of their development, their negative effects on crops, structure of the main species
of trichogrammas and their development, introduction and acclimatization of
Trichogramma chilonis, studying its biological properties, influence of ecologic and
anthropogenic factors on it, theoretical and practical methods of propagation of
trichogramma, its theoretical and practical role in regulation of moth populations’
densities, parasite-host relationships and scientific approaches to the issue of
deceasing pests’ numbers in fields.

Practical role of thesis results are expressed in regulation of population
densities of pest moths via introduction of effective methods of propagation and
distribution on fields of agricultural crops of trichogramma, and in saving yields of
agricultural crops that could be lost in the result of their infestation with pest
moths, making our contribution to activities on preserving a clean environment,
preserving biodiversity in the nature, and to produce high and ecologically clean
agricultural products.

Implementation of the research results. Investigations on improving
methods of propagation of trichogramma have resulted in the following advances:

Patent No. IAP 0052 of the Agency of the Republic of Uzbekistan on
intellectual properties has been received for invention named “An artificial medium
for growing Trichogramma” that has been based on results of development of
effective and resource-saving method of propagation of trichogrammas.

In order to use in the practice of plant protection in our republic, namely for
regulation of pest moth populations’ densities, a new species Trichogramma
chilonis has been introduced in biological laboratories of Mirzaabad, Guliston and
Oq Oltin districts of Sir-Darya region, Baligchi and Andijan districts of Andijan
region and Yugqori Chirchiq and O’rta Chirchiq districts of Tashkent region, and
cotton and vegetable-producing farms, 56 thousand hectares in total (information
of the Ministry of Agriculture and Water Management of Uzbekistan No. 02/90-
512 of 08.04.2016).

These activities have saved raw cotton yield in the amount of 0.47 to 0.62
tons/ha and tomato yield in the amount of 2.65 to 3.37 tons/ha.

Approbation of research results. Results of investigations have been
reported and discussed at several scientific-practical forums and published. These
forums have included “Role of agrarian science and scientific-technical information
in innovative development of the agriculture”, Republican scientific-practical forum
(Tashkent, 2010); “Current advances of the science”, distant International scientific
conference (Baku, 2011); “Agricultural technologic issues of production of
agricultural crops”, Proceedings of the scientific-practical conference (Nukus,
2013); International scientific-practical conference dedicated to 126th anniversary
of birth of the Academician N.I. Vavilov and 100-year anniversary of Saratov State
Agrarian University (Saratov, 2013); VII scientific-practical conference of young
scientists dedicated to 70-year anniversary of VVolgograd State Agrarian University
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“New ideas and solutions” (Volgograd, 2014); Republican scientific-practical
conference “Development of resource-saving agricultural technologies and their
introduction into practice” (Samarkand, 2014); “Euro-Asian symposium on
hymenopterous insects” for CIS countries (Novgorod, 2015); IV-International
conference “Conceptual and applied aspects of scientific research in the area of
zoology of invertebrates” (Tomsk, 2015); and Annual scientific-practical meetings
of the Republican and regional Centres for plant protection.

Publication of research results. Publisheds on the thesis include 55
scientific works 1 patent for invention issued of the Intellectual Property Agency
of the invention of the Republic of Uzbekistan, 1 monograph, 1 recommendation,
16 articles the recommended for publication of the basic information of the
doctoral thesis by the Higher Attestation Commission of the Republic of
Uzbekistan editions, 14 of which in local and 2 in foreign journals.

Structure and volume of dissertation. The thesis is consisted of
introduction, seven chapters, conclusions, list of used literature sources and
appendices. Its volume is 200 pages.
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MAIN CONTENTS OF THE DISSERTATION

Introduction. An urgency and relevance of the research on the topic of
dissertation are justified; goals and objectives as well as subject and matter of the
research are formulated.

It is shown that investigations carried out conform with priority areas of
science and technologies of the Uzbekistan republic; scientific novelty and
significance of received practical results of the research are described; reliability of
results received are justified; information about all implementation of research
results in practice, scientific works published and structure of dissertation is
presented.

Chapter one. «Noctuidae moths (Noctuidae) as pest of agricultural crops,
natural regulation of moths’ populations in agricultural biocoenoses, species of the
genus Trichogramma (Trichogrammatidae) that occur in the local entomofauna».
There was an analysis of the local and foreign scientific literature about owlet
moths’ species that infest cotton and tomato plants, information on dynamics of
their development in the agricultural coenoses and their impact on crop yields,
local species of the genus Trichogramma and availability of the published
knowledge on these species, prospects and urgency of introduction of
trichogrammas and adaptation of their effective representatives to local climatic
conditions in this chapter.

Issues of development of relations between parasites and their hosts, theoretic
role of natural regulation of moth numbers and related factors, problems of
increasing efficacy of trichogrammas and other urgent problems of the day have
been highlighted, and urgency of these matters were justified.

Chapter two. «Agricultural-climatic description of the region where
research has been done, materials and methods». Investigations had been
carried out in 2009-2015 mainly in Tashkent, Sir-Darya and Andijan regions.
Thesis contains short description of soil and climatic conditions of these locations
and species structure of moths that occur there. Objects of the research had been
areas under agricultural crops, species of the genus Trichogramma, their features,
crop yields produced, and degree of their infestation with moths. Subjects of the
research were owlet moths that infest crops (species structure, prevalence, degree
of their negative effects on crop, details of their development a. 0.), and, as an
integral part of the strategy of application of trichogramma for regulation of moths’
numbers — introduction of trichogrammas, methods of their propagation and
application. Common methods of entomology and agricultural toxicology have
been used in the investigations and laboratory and field trials on the thesis. Farm
efficacy of measures on experimental areas had been determined via weighing
yields of cotton, tomato and corn. Economic efficacy of measures had been
determined in accordance with methods of VASKhNIL. New methods of
propagation of trichogramma and its’ application against pest moths have been
developed by us and it had been recommended for use in practice. Received
experimental data had been undergone to statistical processing in accordance with
methods of K. Gar, B.A. Dospekhov and G.F. Lakin. “Method of fraction” that
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takes into consideration a mean error, had been used for statistical analysis of some
experimental figures.

Least significant differences (LSD) between treatments had been calculated
using computer program developed at Laboratory for mathematic modelling and
forecasting of the Uzbek scientific-research institute for plat protection.

Chapter three. «Degree of prevalence of moths in agricultural biocoenoses
and role of parasitic entomophages in regulation of their population
numbers». Results of investigations carried out in Tashkent and Sir-Darya regions
on identification of moth species on cotton, tomato and corn fields, their
prevalence and dominance have been described in this chapter. Received data have
shown that 15 moth species have been identified on cotton agricultural coenoses of
Middle-Chirchik district of Tashkent region, and during vegetation period they
have formed populations with different densities. Helicoverpa armigera Hbn. and
Agrotis segetum Den. et Schniff. have prevailed on cotton fields and their
population densities were higher than those of other moth species, equalling to
10.2% and 54.1%, respectively.

Nine moth species have been recorded in tomato agricultural coenoses of
Sir-Darya region. Population densities were 54.2%, 12.2% and 9.3% for scarce
bordered straw moth (cotton bollworm, H. armigera), silver Y moth (Plusia
gamma L.) and turnip moth (cutworm, A. segetum), respectively. Those of other
moths have equalled to 6.1-2.5% (Fig. 1).
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Fig. 1. Noctuidae species and their prevalence on tomato crops
(Sir-Darya region, 2009-2012)

Periods of flight and flight durations of cotton bollworm butterflies have been
determined in cotton agricultural coenoses, as well. Dynamics of flight of
butterflies and degrees of fertility for separate generations of this insect, closely
related to their flight duration, have been determined on cotton fields. These tests
have been done by daily counting numbers of cutworm butterflies caught by
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pheromone traps. Fertility of 2" and 3™ generations of cotton bollworm butterflies
and degree of its variability have been studied in relation to flight durations.
Butterflies of the 2" generation started to fly in cotton fields in the 2" decade of
June. Their flight in mass has occurred at the end of this month and continued for
18 to 22 days. During this period daily caught numbers of butterflies have reached
up to 10-12 ones per pheromone trap.

Exact identification of start of flying time of 3" generation butterflies was
difficult because of flying of 2™ generation moths have continued till that of 3"
generation, and partial overlapping of individuals belonging at the same time to
both generations has occurred.

During this period up to 21.6 imagoes of cotton bollworm had been caught
daily per pheromone trap.

Parasitic entomophages of cotton bollworm have been investigated and
representatives of Braconidae, Trichogrammatidae, Ichneumonidae and
Tachinidae families were recorded in cotton agricultural biocoenoses (Fig. 2).

Tachinidae-17.2 Ichneumonidae -
23,8

Trichogrammatidae
14.4

Braconidae-38.4

Fig. 2. Prevalence of parasitic entomophages of cotton bollworm in cotton
agricultural biocoenoses, % (Tashkent region, 2009-2010)

Species of the Braconidae family have prevailed amongst them and their
occurrence was 38.4%; frequency of individuals of the Trichogrammatidae family
was the least, and their occurrence equalled to 14.4% of the total number of
entomophages recorded.

Chapter four. «To select effective species of the genus Trichogramma
(Trichogrammatidae), to introduce it and to study its biology». Information
about research on introduction and acclimatization of effective Trichogramma
species, and studying its biological characteristics and peculiarities at growing it on
eggs of local lepidopterous insects has been presented in this chapter.
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Scientific cooperation between TSAU and Chinese scientists had been set up
in 2008, and, due to low efficacy of local Trichogramma species, it has included
such investigations as introduction of an egg-parasite, suitable for our climate and
highly active against moths. According to recommendation of Chinese colleagues,
after studying 46 species of this genus, suitable for our extreme climate
Trichogramma chilonis Ishii species had been selected; it has been introduced in
Uzbekistan and its some biological features have been studied. So, it has been
determined that optimal temperature and optimal air humidity for development of
this species were +29-30°C and 60-65%, respectively. In such favourable
temperature and humidity conditions degree of fertility of this species was 52.7
eggs, duration of lives of female insects averaged to 11.4 days, ratio of sexes was
1:5 (3:9Q), and duration of viability of one generation has been 9.3 days. Degree of
infestation of cotton bollworm eggs equalled to 84%. According to results of
primary investigations the following qualitative characters of T. chilonis have been
determined on eggs of Angoumois grain moth (Sitotroga cerealella Oliver).

Female insects have consisted 90% of population as minimum; male : female
ratio has fluctuated between 1:4 and 1:8; number of damaged mechanically ones
was 5% at the most; duration of viability of imagoes averaged to 8-11 days in
conditions with 60 to 65% air relative humidity and +29-30°C air temperature;
infestation of eggs of the moth has been 80%. Degree of fertility of one female of T.
chilonis on eggs of Angoumois grain moth averaged to 55.0 individuals.

Table 1
Revival parameters of Trichogramma chilonis after storing during 20 to 100
days at various temperatures (lab trials, 2012-2013)

: Revival of Trichogramma chilonis (%) after storing
Tempera- Relative .
Treatments twre, °C | humidity, % during days
' ’ 20 40 60 80 100
1 +3-4 60+£5% 82,2 71,2 56,1 33,0 26,2
2 +5-6 60+£5% 86,3 79,5 62,6 51,4 45,7
3 +7-8 60+5% 89,4 84,2 78,1 72,0 68,9
4 +9-10 60+5% 84,0 73,6 66,8 62,1 48,4
5 +11-12 60+£5% 75.2 54,9 42,6 37,5 18,4

Trials have been carried out for determining optimal durations of preservation
of T. chilonis at dormant period. For realization of this trial this parasite has been
transferred to dormancy state and incubated at 60+£5% air relative humidity and
five air temperature conditions namely +3-4°C, +5-6°C, +7-8 °C, +9-10 °C, +11-
12°C. Samples have been taken after 20, 40, 60, 80, and 100 days after starting a
trial for determining their biological characteristics such as revival (activation from
anabiosis state), degree of fertility, and viability.

Table 2 shows that revival of T. chilonis after storing at +7-8°C air
temperature during 20, 40, 60, 80 and 100 days has averaged, respectively, 89.4%,
84.2%, 78.1%, 72.0% and 68.9%. Percent of revived individuals at storing at
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higher or lower temperatures has been lesser than when it stored at +7-8°C. It has
been concluded that this temperatures were the best optimum for preservation of T.
chilonis in state of dormancy.

Chapter five. «Method of in vitro propagation of trichogramma and its
efficacy». Method of propagation of trichogramma in laboratory conditions on
artificial media has been developed for the first time. Several types of media have
been tested preliminarily, and six of them have been selected among these that
allowed to trichogramma lying eggs. Each of these media has contained 45.5% of
haemolymph of the bee moth (Galleria mellonella L.) and various concentrations
of inorganic salts, egg vitellus and natural milk. 15 “nests” of each medium have
been prepared in each treatment of the trials. Colonisation of these nests with T.
chilonis and its further incubation have been done at +29+1°C air temperature and
65+5% air relative humidity. These media were designated with letters A, B, C, D,
E u F, and their components have been shown as footnote numbers as below: 1 -
haemolymph of the bee moth, 2 — mineral salts, 3 — egg vitellus and 4 — natural
milk. Content of three media of six used ones were the followings:

Medium A: Ay —45.5%, Ay, — 15.5%, A3 —25.5% and A; — 13.5%.

Medium E: E; — 45.5%, E, — 12.5%, E; — 30.5% and E; — 11.5%.

Medium F: F; — 45.5%, F, — 13.5%, F; — 20.5% and F,; — 20.5%.

Several generations have developed on each of these six media during
definite period and then insects have died. Ratio of sexes was 1:3 on the A
medium. T. chilonis has put its eggs on 67.2% of the medium F. This medium has
been recognized as suitable one for propagation of trichogramma.

Investigations of different generations of trichogramma have shown that its
qualitative parameters have gradually decreased (Table 3).

Table 2

Some biological parameters of trichogramma generations at in vitro

propagation (lab trials, 2014-2015)

_Generat|0ns .Of. Infestation of | Fertility (no. Viability of Ratio of sexes
trichogramma in in host eggs, % of eggs) generation, days (3:9)
vitro conditions ’ ' ’
Generation 1 87.3 22.3 5.5 1:6
Generation 2 84.4 24.5 5.8 1:8
Generation 3 76.2 18.6 5.2 1.5
Generation 4 67.7 17.5 3.7 1.5
Generation 5 52.2 14.8 2.2 1:4
Generation 6 36.3 11.4 2.2 1:3
Mean 67.3 18.1 2.9 1.5

Biological parameters of trichogramma at in vitro propagation have sharply
decreased in the fourth and further generations; so degree of infestation of host
eggs has been 67.7% and viability was 3.7 days in the 4™ generation and those in
the 5™ generation were 52.2% and 2.2 days, respectively. It has been concluded
that at using in vitro propagation method it is necessary to renew mother
generation of trichogramma by passing incubation on host eggs.
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Chapter six. «Effect of environmental factors on biological parameters of
species of the genus Trichogramma (Trichogrammatidae), and differences
between their various populations». Effect of duration of the illuminated day and
relative air humidity on development of trichogramma generations has been
described in this chapter. Treatment 1 consisted of incubation of T. chilonis at
30+2°C air temperature, 65+5% air relative humidity, and 12-hour illuminated day
and the latter at treatments 2 and 3 were 14 and 16 hours, respectively. Degrees of
infestation of host eggs in these treatments were 55.3%, 82.7% and 63.5%,
respectively. It has been concluded that 14-hour duration of the illuminated day
was optimal for trichogramma and such conditions provide with higher degree of
infestation of host eggs than other durations of light periods.

Investigations have been carried out for determining effects of air
temperatures between +18°C and +32°C, and relative air humidity between 55%
and 80% on ratio of sexes of T. chilonis and some other parameters. It has been
found, that degree of infestation of host eggs was 17.2% and ratio of sexes was 5:4
(3: @) at +18°C air temperature and 80% relative air temperature (Fig. 2).
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Fig. 2. Effect of abiotic factors on ratio of sexes during development of
Trichogramma chilonis

Viability of imagoes has been 4,7 days.

Degree of infestation of host eggs was 28,6% and viability of individuals has
been 10,4 days at +22°C air temperature and 70% relative air humidity; ratio of
sexes here was 3:6. Those have been 75,8%, 11,8 days and 2:7 at incubation at
+26°C air temperature and 65% relative air humidity, respectively. Incubation of T.
chilonis at +30°C air temperature and 60% relative air humidity has resulted in
infestation of 86.3% eggs of Angoumois grain moth and ratio of sexes 2:7. At the
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highest air temperature tested, namely +32°C, and at 55% relative air humidity
degree of trichogramma fertility has increased up to 89.9% and ratio of sexes in the
4™ generation consisted of 1:7.

We have tested effect of irrigation on trichogramma generations. Three
species, namely Trichogramma pintoi, T. evanescens and T. chilonis have been
applied for controlling cotton bollworm on irrigated and unirrigated cotton fields.
High relative humidity on irrigated cotton fields has provided with highest 78.1%
biologic efficacy of treatment where T. chilonis has been applied. Its biologic
efficacy was 66.6% on unirrigated cotton field. These results have shown that
relative air humidity is important for increase of biological efficacy of
trichogramma.

Trials have been carried out to study effects of insecticides recommended for
control of cotton bollworm in agricultural coenoses. Six formulations, namely
Baton EC 100 ¢/L, Khimfox 40EC, Emamex 5WDG, Mospilan 20WP, Decis
10EC, Imithrin 20EC and Karate 5EC have been selected and their effects on
different developmental stages of T. chilonis were tested in laboratory conditions.
Results have shown that Emamex and Baton have revealed the least negative effect
on different stages of development.

To study biologic properties of T. chilonis further, its populations have been
collected in different regions and those developed in laboratory conditions were
added, and some their properties have been compared. Individuals of this species
have been collected in those cotton fields where it had been applied at early spring
(Table 3).

It has been found that Sir-Darya population of had degree of fertility
amounting 64.2 individuals, viability was 8.7 days, ratio of sexes was 1:8, and
degree of infestation of host eggs equalled to 91.5%.

Table 3
Biologic parameters of Trichogramma chilonis populations on eggs of
host moth (lab trials and observations, 2013-2014)

Biological parameters
- — . Degree of

Trichogramma populations Fertility of Viability Ratio of infestation of

No females (days) sexes host eggs (%)

(individuals) (3: 9) ggs (%
1 | Sir-Darya population 64.2 8.7 1:8 91.5
2 | Andijan population 68.3 9.0 1.7 94.4
3 | Tashkent population 71.7 8.6 1:9 88.3
4 | Lab populations 52.4 6.6 1:2 82.7

The population of this species collected in Andijan region have had fertility
68.3 individuals, viability was up to 9.0 days, ratio of sexes has been 1:9, and
degree of infestation of host eggs equalled to 94.4%. Degree of fertility of the
population collected in Tashkent region has amounted 71.7 individuals, viability
was 8.6 days, ratio of sexes was 1:9, and degree of infestation of host eggs
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equalled to 88.3%. Those of laboratory populations of T. chilonis have been 52.4
individuals, 6.6 days, 1:2 sexes ratio, and 82.7% infestation, respectively.

So, it has been found, that representatives of natural populations of T.
chilonis have had better parameters of viability and well adapted to extreme
weather conditions of our republic. Female individuals have consisted of much
more parts of the natural populations, and numbers of male insects have been
relatively few.

The same trials and observations have been carried out with Trichogramma
pintoi and the following results on their biological parameters on eggs of cotton
bollworm have been received. Sir-Darya population: fertility of females 48.6
individuals, viability 5.3 days, ratio of sexes 1:5, and degree of infestation of host
eggs — 82.4%. Andijan population: fertility of female insects 47.5 individuals,
viability 4.2 days, ratio of sexes 1:3, and degree of infestation of host eggs — 78.7%.

Fertility of female insects in Tashkent population has been 52.1 individuals,
viability was 4.5 days, ratio of sexes averaged to 1:4, and degree of infestation of
host eggs was 80.4%. Those in laboratory populations have averaged 33.8
individuals, with viability 3.2 days and sexes ratio 1:3, and degree of infestation of
host eggs was 76.3%.

Chapter seven. «The efficacy of improved method of application of
Trichogramma chilonis against moth pests» This chapter was dedicated to
improving application technique of T. chilonis and thus regulating numbers of
lepidopterous insect pests on fields, and to determine biologic, farm and economic
efficacies of this method.

“Trichocard” method of application of trichogramma pupae has been
developed (trichocards were cardboards with alive trichogramma pupae stuck on
them). This method has been used in practice against IlI- and Ill-generations of
cotton bollworm on cotton fields, and its biological efficacy against these
generations of the pest has been 84,9% and 88,7%, respectively (Table 4).

Table 4
Efficacy of application Trichogramma chilonis trichocards against eggs of the
cotton bollworm (Tashkent region, Rovshan farm, 2011-2012)

Genera- . . . 0 Mean
o tion of the Mean biological efficacy by days, % biological
cotton efficacy for a
boll-worm 5 9 12 15 18 generation, %
1 I 64,6+0,33 | 72,7+0,25 | 82,2+0,27 |86,2+0,25 | 84,9+0,22 78,1+0,23
2 i 69,4+0,28 | 76,2+0,37 | 83,9+0,18 | 85,3+0,46| 88,7+0,39 80,5+0,59
4 Check - - - - - -

Using traditional method of application trichogramma against cotton
bollworm at imago state has resulted in biological efficacies equalled to 60.9%
against 2" generation and 66,5% in average against 3" generation of the pest.
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Trials have been carried out to determine biological efficacy of application of
Trichogramma chilonis against egg stages of the pest where local T. pintoi and T.
evanescens species were used as standard treatments. All trichogrammas have been
used as trichocards on 200 sites of the field with 1 hectare area in the 10x10 m
design, at evening time. Treatments have been done at approximately +29°C air
temperature and 55% air relative humidity. The trichogramma : pest ratios were
1:10, 1:15 and 1:20 at time of treatment.

Assessments have been made in 4, 7 and 11 days after application of
trichogrammas on designated sites. These terms have been selected on the reason
that infested with trichogramma eggs start to darken in 3 to 4 days after application
of parasites, while non-infested eggs would be empty because larvae have already
hatched. Duration of flying-out of trichogrammas from trichocards has been up to
9 days. During trial period an average air temperature has fluctuated between 36°C
and 38°C at daytimes and 25°C and 28°C at nights, and relative air humidity was
52+2% in average.
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Fig. 4. Biological efficacies of Trichogramma spp. against egg stage of the
cotton bollworm in the cotton agricultural coenosis
(Educational-experimental farm of the TSAU, 2009 -2010)

Results have shown that degree of infestation of cotton bollworm eggs has
been 60.2% by 4™ day after application of Trichogramma evanescens, and that was
68.4% and 71.1% on 7" and 11" days, respectively (Fig. 4).

With the second species — Trichogramma chilonis — degree of infestation of
cotton bollworm eggs has been 72.5% by 3™ day after application, and that was
76.1% and 84.2% on 5" and 7" days, respectively.

The degree of infestation of cotton bollworm eggs by Trichogramma pintoi
has been lesser and equalled to 38.2% by 4™ day after application, and that was
46.3% and 50.0% on 7" and 11" days, respectively.
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Trials dedicated to regulation of cotton bollworm numbers on tomato plants
has been carried out in Sir-Darya region conditions. Assessments have been done
in 4, 7 and 11days after releasing trichogrammas. Duration of flying-out imagoes
from trichocards has been up to 9 days.

Release of Trichogramma pintoi in parasite : host ratio 1:10 resulted in
infestation of host eggs by 32.3% on the 4™ day, 64.8% on the 7" day and 66.7%
on the 11" day. Release of parasite in ratio 1:10 resulted in infestation of host eggs
by 58.7% on the 3™ day, 62.5% on the 7" day and 65.8% on the 11" day. Release
of T. pintoi in ratio 1:20 resulted in infestation of host eggs by 37.2% on the 4"
day, 43.1% on the 7" day and 52.6% on the 11" day.
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Fig. 5. Biological efficacy of Trichogramma chilonis against cotton
bollworm eggs on tomato plants
(Sir-Darya region, Mirza-abad district, Bobur farm, field trials, 2009-2010)

The same trials on tomatoes have been carried out with Trichogramma
chilonis as well (Fig. 5). Release of T. chilonis in parasite : host ratio 1:10 resulted
in infestation of host eggs by 74.4% on the 3" day,78.5% on the 7" day and 84.7%
on the 11" day. Parasite : host ratios 1:15 and 1:20 have resulted in 82.9% and
74.2% of biological efficacy on 11" day after releasing trichogramma. It has been
concluded that an optimal ratio of the trichogramma release on tomato crops was
1:15.

Next purpose has been to test Trichogramma chilonis as possible biological
agent for control of cutworms, namely turnip moth (Agrotis segetum). In order to
regulate number of pests and to determine biological efficacy of trichogramma,
trials have been done at early spring when moth has started to fly, and then
continued with its further generations. Assessments have been based on changes in
quantities of larvae. Biological efficacy of T. chilonis against 1% generation of the
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pest has been 85.9% on 11" day after release, and 84.0% and 85.6% against 2"
and 3" pest generations, respectively.

Investigations have been carried out for evaluating potential of
Trichogramma chilonis for control of European high-flyer moth, or European corn
borer (Ostrinia nubilalis Hb.) on corn plants as well. Trichogramma has been
released in the form of trichocards 2 times with 15 days interval, i. e. against each
of two pest generations. Average air temperature has been +34+1°C and relative air
humidity was 62+5% during trial days. Trichocards with pupae has been placed in
100 sites of the field with 1.0 hectare area against egg-stage of the pest. Duration
of flying-out of trichogramma imagoes from trichocards has been up to 11 days.
Time of putting eggs by the first generation of the pest was end of May.

In order to determine effective rates of the parasite, it has been released in
ratios 1:10, 1:20 and 1:30 (trichogramma: eggs). At 1:10 ratio degree of infestation
of pests’ eggs by parasite has been 86.4% on the 4™ day after release of
trichogramma, and 81.6% - on the 7™ day, and 86.4% - on the 10" day (Table 5).
At 1:15 ratio degree of infestation of pests’ eggs by parasite has been 84.6% on the
4™ day after release of trichogramma, and 82.0% - on the 7™ day, and 80.2% - on
the 11" day.

Table 5
Efficacy of application of Trichogramma chilonis against European corn borer
(Tashkent region, Rovshan farm, 2010-2011)

Biological efficacy on days after
Treatments (ratios Number of eggs release, %,
Trichogramma: eggs)
On 100 on1ha 4 7 11
plants
1:10 61 6100 76,3+0,33 | 81,6+0,33 | 86,4+0,36
1:15 55 5500 84,6+0,23 | 82,0+£0,19 | 80,2+0,26
1:20 58 5800 62,9+0,37 | 69,5+£0,36 | 72,7+0,34
Check (no 56 5600 6,3+0,06 7,5+0,05 6,1+0,21
trichogramma)

At the last 1:20 ratio degree of infestation of pests’ eggs by parasite has been
62.9% on the 4" day after release of trichogramma, and 69.5% - on the 7" day, and
72.7% - on the 10" day.

It is natural, that use of control measures against pest organisms of the
agricultural crops should take into consideration such parameters as determining
biologic, farm and economic efficacies of treatments. In accordance with this, we
have analysed biologic, farm and economic efficacies of activities on protection of
tomatoes against cotton bollworm (Table 6).

Tomato yield has been 14.2 tons/hectare in the untreated check (Treatment
1) area. Area where plants have been protected by application of chemical products
(Treatment 2) has resulted in the yield equal to 23.13 tons/ha. And tomato yield
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has been 23.47 tons/hectare in the area where trichogramma has been applied
(Treatment 3). Production expenses spent per one hectare has been 3210.0
thousand Sums in average, expenses for chemical protection of the crop on area
treated averaged 437.0 thousand Sums, and those on the area where trichogramma
has been used were 143.4 thousand Sums.

So, total expenses spent for production of tomato yield have been 3 210
thousand Sums in the untreated check treatment, and 4 093.5 thousand Sums in the
Treatment 2, and 3 816.9 thousand Sums in the Treatment 3. Comparing with
untreated check an economic efficacy of the Treatment 2 has been 3 647.1
thousand Sums, and that in the Treatment 3 was 3 353.4 thousand Sums.

Table 6
Farm and economic efficacies of treatments used for protection of tomato
crops against cotton bollworm moth (Commercial large-scale trial, Sir-Darya
region, farm after Rikhsiboy 0’g’li Ashraf, 2014)

Untreated Method of treatment (Treatment No.)
Parameters check Avaunt 15% SC, Trichogramma, 3 g/ 1
0,45 L/ha generation
Tomato yield, ton/ha 14.2 23.13 23.47
Yield saved, tons/ha - 8.93 9.27
No. of treatments - 2 6
Total cost of protection measures,
thousand Sums/ha i 405,0 23,4
Expenses for application, i
thousand Sums/ha 320 120,0
Expenses for collection of saved
yield, thousand Sums/ha i 446.5 4635
Total expenses of protection i 437.0 143.4
measures, thousand Sums/ha
Production expenses, thousand 3210,0 3210,0 3210,0
Sums/ha
Total expenses, thousand Sums/ha| 3210,0 4093,5 3816,9
Cost of yield per 1 ha, thousand 14484.0 23592.6 23939 4
Sums/ha *
Relative pure income from 1 ha, 112740 19499.1 201225
thousand Sums/ha
Economic efficacy in regard to
untreated check, thousand - 3647,1 3353,4
Sums/ha
Covering of 1 Sum expense, times 3,5 4,7 5,2
Degree of profitability, % 35,0 47,0 52,0

*- Average price of 1 kg of tomato in 2014 has been accepted conditionally as equal to 1 020 Sums.

Covering of 1 Sum expenses has been 3.5 times in the Treatment 1, and 4.7
times in the Treatment 2, and 5.2 times in the Treatment 3.

Accordingly, degree of profitability has been 35.0%; 47.0% and 52.0% in
Treatments 1, 2 and 3, respectively. So, treatments against cotton bollworm
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applied on tomato fields have shown definite farm and economic efficacies, and,
comparing with that of the untreated check treatment, profitability of chemical and
biological methods has been higher by 12% and 17%, respectively. Except higher
efficacy, application of the biological method (i.e., trichogramma) has allowed to
produce safe tomato fruits, having no chemical residues.

CONCLUSIONS

1. Fifteen moth species of the Noctuidae family have been recorded in the
cotton agricultural coenoses in Tashkent and Sir-Darya regions of Uzbekistan.
Prevailing species were cotton bollworm (Helicoverpa armigera) consisted of
54,1% of all moths recorded followed by cutworm (Agrotis segetum) with
frequency 11,2%. Occurrence of other moth species has fluctuated between 2,4%
and 6,2%.

2. Fertility of cotton bollworm butterflies has been studied in cotton fields by
its generations. One generation’s flight time duration has been 18 to 22 days in
total. The highest degree of fertility has occurred on 11-14™ days of this duration,
and number of eggs put on 100 plants have been 11-14,2 for the second generation
and 21,6 for butterflies of the 3" generation in average.

3. Eighteen species parasitizing on cotton bollworm from Ichneumonidae,
Tachinidae, Braconidae and Trichogrammatidae families have been recorded on
cotton agricultural coenoses. These species have been specialized to parasitize on
different stages of development of the cotton bollworm. Prevalence of these
species has been 28,8% for representatives of Ichneumonidae, 17.2% for species of
Tachinidae, 38,4% for species of Braconidae and 14,4% for species of family
Trichogrammatidae.

4. New for country’s entomofauna species — Trichogramma chilonis — has
been introduced in Uzbekistan and its biological properties were studied in various
hygrothermic conditions. This species could infest eggs of lepidopterous insects up
to 88.0% in average; keep its viability at +30°C and +32°C air temperature during 7
and 5 days, respectively. It has been found that best air temperatures for its mass
propagation were 28-+30°C.

5. Investigations have shown that development of Trichogramma chilonis
eggs in favourable conditions has taken 1-1,5 days, development of larvae
completed in 3-3,5 days and pupa period was 5-6 days, i.e. total time of
development from egg to imago stage has been 9-11 days in average. During this
time fertility of the parasite on eggs of the cotton bollworm equalled to 52,7 and
ratio of sexes was 1:4 t01:8.

6. Trichogramma chilonis has been propagated on eggs of various
lepidopterous insects and trials have been done in order to identify its preferable
hosts. It has been found that its preferable hosts were cotton bollworm
(Helicoverpa armigera) and cutworm (Agrotis segetum). Parasite has infested up
to 88,2-96,0% of their eggs. At the same time it has infested eggs of Angoumois
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grain moth (Sitotroga cerealella) in much lesser 72,6% degree. This necessitates
renewal of the parasite passing it via preferable host species annually.

7. Various temperatures have been tested in order to identify optimal
conditions for storing Trichogramma chilonis in diapause. It has been revealed that
optimal temperature for that has been +7-8°C at 60-65% relative air humidity. This
parasite preserved its viability in these conditions by 89,4%, 84,2%, 78,1%, 72,0%
and 68,9% after storing during 20, 40, 60, 80 and 100 days, respectively. It has
been concluded that best air temperature for long-term preservation of T. chilonis
has been +7-8°C at 60-65% relative air humidity.

8. Several artificial media have been tested and the most effective ones were
identified, so, in vitro propagation method of T. chilonis was developed for the first
time. The best artificial medium recommended for propagation of T. chilonis has
contained the following components: haemolymph of the bee moth — 45,5%,
mineral salts — 13,5%, egg vitellus — 20,5 %, and natural milk — 20,5%.

9. Biological properties of trichogramma generations propagated by in vitro
method have been studied. Worsening of these properties with infesting host eggs
only by 52,2-36,3% has been found at 6™ generation.

10. Effects of abiotic factors on development of Trichogramma species have
been studied. It has been found that 14 hour duration of day with illumination was
optimal for mass propagation of Trichogramma chilonis in laboratory conditions.
Such duration should be 16 hours for Trichogramma pintoi. Decreasing air
temperature till +18°C has unfavourably changed ratio of sexes of T. chilonis to
2:7-2:8 (3:9). It has been recommended to keep 14 and 16 hour durations of day at
propagating T. chilonis and T. pintoi in laboratory conditions.

11. Effects of air relative humidity of the cotton agricultural coenosis on T.
chilonis have been tested. It has been found that higher air relative humidity
(63,2%) of the cotton field higher biological efficacy of trichogramma (78,1%),
and vice versa, lower air relative humidity (42,2%) of the cotton field lesser
biological efficacy of trichogramma (66,6%). It has been recommended to apply
trichogramma in conditions when air relative humidity was higher.

12. Effects of insecticides commonly used for controlling cotton bollworm
in practice have been tested against some generations of trichogrammas. It has
been determined that Baton EC 100 g/L and Emamex 5WDG have provided with
the lowest toxicity on trichogrammas and these formulations were recommended
for use in integrated cotton bollworm management system.

13. Improved method of trichogramma application in the form of pupae
stuck on trichocards has been developed. This method has been more effective by
54.6-59.8% comparing with commonly used technique at current time. Moreover,
application of trichogramma on cotton fields against cotton bollworm in the form
of pupae stuck on trichocards has provided with the higher efficacy (87,5-88,1%)
than application its imagoes.

14. Trials carried out on various crops for control of lepidopterous pest
moths have shown that biological efficacy of Trichogramma chilonis has been
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significantly higher comparing with the local Trichogramma pintoi species. So,
biological efficacy of the former species has been 84,3% against cotton bollworm
on cotton was 84,3%, and against the same pest on tomato plants — 81,3%, and
against European corn borer on corn fields — 86,4%.

15. Calculations of both farm and economic efficacies of trichogramma
application have shown that 92.7% of yield has been saved on tomato fields where
trichogramma has been applied against cotton bollworm, and pure income here
was 3 353,4 thousand Sums, and degree of profitability has equalled to 52%.
Moreover, produced yield has been ecologically safe because of no chemical
residues in it.
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