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Annomayusn. DKoNo2UK Mo3a OPeaHUK KUUTOK XYHCATUUSA YIUUL YCUMTUK KACATTUKAAPUA Kapuiu OUOHA30PAN A2eHMAAPUHY
Kyawea oynean ssmubopHu anaoa owupaou. Trichoderma mypxymu myprapu sHe acocuii OUOHA30pAM A2eHMAAPUOAH bupu
xucobnanaou. Yuiby maokuxom nomenyuan oeo xucoonaunear Trichoderma mypkymu mypaapurute mopgonozuk 8a Monexyisp
udenmuurayusicuea oazuwnanear. Taxcpubanapoa mopgonocux uoeHmupurayuaru macoukiau maxcaouoa, Trichoderma
UB0NAMIAPUHUHS MOLEKYIAD UOeHMUDUKAYUS KULUWL y4yH UKk xun eex xyoyonapuoaw (ITS-Internal transcribed spacer sa
EF-Translation elongation factor 1) ¢gotioananunean. Taokukomaap namuscacuoa dxcamu 4 ma mypea mancy6 Trichoderma
MYPKYMUHUHS MAXALTUL U30TAMAAPU MOPDOTOUK 64 MOLEKYIAD UOCHMUDUKAYUL KUTUHEAH.

Kanum cysnap: Trichoderma harzianum, T. asperellum, 6uonazopam acenmu, BLAST, ITS, TEF.

Annomayus. Hebnazonpusmuvie nociedcmeus UCnonb308aHus CUHMEMUYeckux QyHeuyuo0s u nepexoo K 3KoI02UUeCKU
YUCTNOMY OP2AHUYECKOMY CEeTbCKOMY XO3AUCMBY ewje Oonbule YCUNUBAION GHUMAHUE K CPeOCmEaM OUOKOHMPOILS NPOMUg
oonesneli pacmenuli. Buowvl Trichoderma sensiomces oOHuMu U3 Haubonee BANCHLIX dazeHmos Ouoxkowmpoas. Hacmosawee
uccie008atue noceseHo Mopghonoeuuecko U MOIeKYIAPHON UOeHMUDUKAYLUL MECTIHBIX NOMEHYUATbHbIX 8U008 Trichoderma.
B skcnepumenmax, 0na noomeepocoenus Mophonocuteckyro udeHmuguKayuro, npogoout MOLeKyIApHON udeHmugurkayuu
uzonamos Trichoderma u ucnonvzosanu 0se pasuvie oonacmu eena (ITS-enympennuii mpanckpudupyemsiii cneticep u EF-
paxmop snoneayuu mpauciayuu). B pesynomame uccredosanuii nposedena mopgonocuueckas u MOLeKYIAPHAL UOeHMUDUKayus
MecmHbix u301mos pooa Trichoderma, omuocawuxcs écezo k 4 sudam.

Knrouesvie cnosa: Trichoderma harzianum, T. asperellum, acenm 6uoxonmpons, BLAST, ITS, TEF.

Abstract. The negative effects of the use of synthetic fungicides and the shift to organic agriculture are further increasing
the focus on biocontrol agents against plant diseases. Trichoderma species are among the most important biocontrol agents.
The present study focuses on the morphological and molecular identification of local potential Trichoderma species. In the
experiments, to confirm the morphological identification, molecular identification of Trichoderma isolates was carried out and
two different gene regions were used (ITS-internal transcribed spacer and EF-translation elongation factor). As a result of the
research, morphological and molecular identification of local isolates of the genus Trichoderma was carried out, belonging
to only 4 species.

Keywords: Trichoderma harzianum, T. asperellum, biocontrol agent, BLAST, ITS, TEF.

Kupuw. Trichoderma Typkymn Typnapu ycumnuknapaa
Kacannuk KysfaTyBYM KeHr Joupajaru natoreHnapra KapLum
AHTaroOHUCTUK XYCYCUsiTra aranurm Ba YCUMMUKNap YCULUUHK
parbatnaHtupuwm mabnym xampa [11] ynap opacupga
T. harzianum 3Hr kyn ypraHunraH Ba 6uoHasopat y4yH con-
JanaHunagurad TyprnapgaH 6upu 6ynub, keiuHri ypuHnapga
aca T. viride, T. koningii, T. hamatum Ba T. pseudokoningii nap
Typagwm [21].

Trichoderma spp. Fusarium, Pythium Ba Rhizoctonia spp.
kabu Tynpok opkanu tokaguraH natoreHnapra kapwium 6uono-
MK HasopaTt BocuTacu cudpatmaga nwnatunagu [20, 22]. Ynap
AHTUOMOTVMK MLWNAb YMKapULLK, MATOFEHHUHT XyXaipa 4EBOPUHN
6y3yBuM (hepMeHTNap axpaTuLLK, LYHUHIAEK MUKOMapasuTuam
MexaHM3Mnapu xaMmaa o3vka Ba Xyayn ydyH pakobar kabunap
xucobura broHasopatHu TabMuHnanam [14, 15]. bupok, 6y moz-
JanapHu uwnab ynkapuil Kobunuatn Ba Xycycuatnapm Typna-
papo Ba bup Typra maHcy6 nsonatnap ypracuga dapk Kunuwm
MyMKUH. ByHzia 6ab3un nsonstnap 61Monoruk Hasopar y4yH MyXum

N°2. 2024

6ynraH meTabonuTtnapHu nwnab yukapca, bolukanapm aca akat
YCUMIUK YCULLIMHM paFbaTnaHTupaau. by xonart TyFpy TaKCOHOMYK
naeHTudmkaumnsH1 Tanab kunagu [8, 13].

Trichoderma TypnapvHVHI MOPONOr1K naeHTUgUKaLuscu
KONMOHUSIMAPHUHT paHr1, XapakTepucTmkacu, YCuLl Tesnuru,
crnopa X0oCWn KUK, CKNEepoLMSnapuHn XoCun Kunmwm, mu-
Lenuii Ba CnopanapuyHuHr paHri xamga yndamnapu kabu 6up
KaTop Kypcatkuynapra acocnaHagm [19]. Typnu Trichoderma
Typnapuaa okuWaaH To AWM paHrrada 6ynraH paHrnap Kysa-
Tunagu. PorganaHunraH o3vika MyxuT, MHOKYNSLMS TEXHUKACK
Ba MHKy6auwms Luapoutnapyu Mopdosoruk Xycycustrnapra Tabeup
KMnuwn MyMKuH [7, 18, 27]. Mopdonoruk ngeHTudukaums yuyH
MVKPOCKOMVK Ky3aTyBrnapaa KoHMAMOoGopanapHWHT LLOXITaHULLN
Ba KOHMAMOCMOPANapHWHI LWaknu kabunap Kyn KynnaHunagu.
Bupok TypnapHUHT yxLuall Mopdonorusacy Ba yxiaLl Kynbstypan
Xycycusitnapra ara 6ynuwm Tpuxogepma TypnapuHu TYFpy Ba
aHUK naeHTudukauuscy ysyH etap 6ynvaiign [29].

Trichoderma Typkymu TypnapuHu ngeHTugukaumscu, dakat
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mopdonorvk 6enrvnapra acocnasub amanra owmpunca, 6yryHru
KyHaa 6y xonaT nacT aHuknukaarm maeHTtudukaumsa cuda-
Tnga 6axonaHuwy MyMKuH. YyHKW ynapHuHr 6up Gupura yta
YXLWALWANM aHUK naeHTUdrKaUms KUnuWHM Yyeknanam. LLyHuHr
yyyH Oy TyprnapHu aHvknawgaa mopdonoruk 6enrvnap 6unaH
6upra monekynsp ycynnap bupnawtvpunuiim kepak. Monekynsip
ycyn OHK HUHF Makcagnum keTMa-KeTnuknapuHu unoreHeTuk
Takkocnall xycobura amanra owvpunagu. LWy 6unan By Typkym-
aarn nsonatnap ypracugaru dpapkHu aHuknatw MymkuH [5, 17].

ByryHrn KyHaa Monekynsap TexHvkanap 3ambypyFriapHUHT
TaKCOHOMMSICUAA MyX/ M axaMusTra ara akaHnuru ncbotnaHraH
Ba Oy ycynnapHu kynnaw Tychainm KynruHa Typnap KantagaH
6axonanmokga [10, 26]. LWy cababnu, Trichoderma Typkymu
TYPNapwHu TYFPU, aHKK Ba TE3KOP MAEHTUUKALMSA KUWLL Xanu
XaM KU3FVH TagKUKoT MaB3ynapuaaH 6vpm xucobnaHaam.

3ambypyrFnap monekynsp uaeHtudukaumscu ydyH Internal
Transcribed Spacer (ITS) acocun OHK 6apkoguHru [33],
Translational elongation factor 1a (TEF1a) aca nkkunamum OHK
6apkoamnHri [30] xucobnanmo, wyHuHraek RPB1 (PHK nonvme-
pa3sa Il cy6bupnuru) [31], IGS (Pubocoman PHK reHnapuHuHr
reHnapapo cnercepnapu) [9] Ba COX1 (Liutoxpom ¢ okcugasa |
cy66upnuru renmn) xamga B-Tubulin rennapugat [28] chongana-
Hunagu. Pubocoman PHK WNukn TpaHckpunumanaHraH opanusu
(ITS-Internal Transcribed Spacer) Trichoderma Hu Typnap
Japaxacuia aHviknawl y4yH uiunatunagurad SHr ULWLOHYMN TeH
XyoyanapugaH 6upu xucobnaHagu. Ywoy reH xyayam épaamvaa
SKMH Typnap opacugary hapknapHu aHvknawl MyMKuH. Yoy
reHra kywumya pasuwga Translation Elongation Factor 1 (EF)
reHn xam TyprapHu aHvKnalaa KynnaHunagn Ba y skyH Typrap
opacugaru cdapknapH1 HamoéH kunaau [4, 23].

YWy TagkukoT Maxannuin aHTaroHUCTNAPHU CKPUHWUHE KUULL
Makcaguga axpatunrad Trichoderma nsonatnapuHu mopdgosno-
VK Ba MOMNeKynsp naeHTtudukaumscura 6asviunaHraH.

TapkukoT ycynnapu Ba matepuannapu. Tynpok doutonaro-
reH 3ambypyFrnapu Ba Maxaniuii aHTaroHUCTNApHWHT cod KyIb-
TypacvHW axxpaTuLl, ynapHW kanTa 3K1LW Ba caknaluga od arap,
KapToLukanu gekctposanu arap (KOA), cycro arap kabu o3uka
MyxuTnapuaaH dovgananmngun. Osuka MyxutnapuHu Tapkmom
Ba YHW TanépnaLl KeTMa-KeTnuru, CTepunm3aumns Kunuw xamaa
caknall Mukonorvs Ba outonaronorusga ymymkabyn KunmHraH
ycynnap épgamuaa amanra owvpungm [1, 2].

Trichoderma spp. TypKkymu msonaTnapuHu pusocdgepa
TYNPOKNapuaaH axpartvb onuLL yuyH cyronTupuw ycynuaaH (Bax-
cMaH metoaw) choganaHnnan. AxxpatunraH cycrneHsus moamdu-
kauus kunuHrad KOA (prdpamnumumn 50 MKr/mn + XnopoTanoHun
1,25 mKr/mn) o3vka myxutura akungm Ba 28°C ga nHkybauumsra
kynunaw. MNetpum nukobyacmaarm yHMb YmKKaH KONoHWsNnap CoHu
xnmcobnab yukunay Ba Tynpokaary 3amOypyFnapHUHE YyMyMuiA
COHM (kxK0/r) aHuknaHan. bolka 3ambypyFnapaaH MKk mapTa
cybOkynbTypanal épaaMuaa ToanaHay Ba KeuHri Taxprbarava
coByTrnyaa 4°C xapopartaa caknanau [16].

Y.'amc Ba XK.BucceTT [12] nap TaBcudm kentnprad aHuknarmy
acocuga Trichoderma Typkymu Typriapy MOpdOrnorvK MaeHTu-

dvkauma kunuHan. Mukpockonusa Optika B-290 Ba Mukmepn-5
Guonoruk MMkpockonnapvaa onvb Gopunau.

Mopdonorvk ngeHtudukaumsa kunudrad Trichoderma spp.
nsonsatnapuaad reHom OHK cuum axpatuw [. Mo, C.Kono,
P.Bapa, Ox.MegepcoH [24] xampa LW.LU. SrambepauneB Ba
6oLwwkanap [3] kentupraH ycyn épgamuaa axpatnd onuHau.

Monumepasa 3arxup peakuusicu, MNonumepasa 3aHxvp peak-
umsicu (M3P) ctepun waponTtha anoxuaa axpaTtunraH XxoHaaa,
2720 Thermal Cycler (Applied Biosystems) 96 Ta dykypyanu
Tepmoumknepaa amanra owmvpungu. N3P x.Bpykc Ba 6olwkanap
[6] xamaa LU.LL.Orambepanes Ba Gowkanap [3] nap TaBcudpum
KenTupraH ycynga amanra owwnpungun. Axpatunrad OHK am-
nnncukaumsacn yuyH (pAHK HuHr Internal Transcribed Spacer
(ITS) - nukm TpaHckpunuManaHyB4n opanuk) Ba Translational
elongation factor (TEF1a) — TpaHCRSAUMOH 3MOHraLMst OMUIN
nparimepnapuaaHd donganaqungm (1-pacwm) [25, 32].

HykneoTtuanap ketma-keTnurnHm aHuknaw - JHK cukseHcu
Poccus ®epepaumsicnHunHr “CuHton” (Mockea Lwaxpu) Unmmi-mi-
nab ynkapuww komnanusicnaa ABI 3500xI (Thermo Fisher) reHeTuk
aHanusatopuaa (CaHrep metoam 6ynmya) amanra oWmMpunan.

Onunran OHK ketma-ketnuknapu SnapGene Viewer
(Dotmatics), UGENE (UniPro, Poccust) pactypnapuga taxpup-
naHraHgaH Ba TekucnaHraHgaH cyHr, AHK ketma-ketnuknapu
NCBI (National Center for Biotechnology Information, AKLL)
(http://www.ncbi.nlm.nih.gov) mabnymotnap 6azacvHuHr BLASTn
KMOMPYB UHCTPYMEHTU EpAamMunaa ConITUPWUIAN, TaKKOCNaHam
xamaa naeHTudurKaumus KUnmMHran Typ 6ynmnya pakam (Genbank
Accession Number) onuHaum.

durnoreHeTVK Taxun YTKasui y4yH TEKLLMPUIaéTraH HamyHa
TyFpunaHraH (tekucnanran) AHK ketma-ketnurngaH dongana-
Hunan. Opataa pedepeHc keTMa-KkeTnmnknap cudpaTtmaa xankapo
UNMUIA XaMUST TOMOHWMAAH TaBcudnaHraH Ba TacavknaHraH
dmTonatoreH MukpoopraHuam (3ambypys) AHK mnaumnnurugan
dongananunan. Hasopat BapuaHT cudatmaa Tekwmnpunaétran
TYp €Ku Typkymra maHcy6 6ynraH coutonatoreH 3ambypyFHUHT
OHK bparmeHTn nsunnnurm onuHaun. Knactepnu taxnun, reHeTmk
AKUHIMUKHW aHWKMaw Ba dunoreHeTvk gapaxt apatuw MEGA-X
Jactypupa amanra oW punau.

TapKUKOT HaTuxXanapu Ba ynapHUHI Myxokamacu. ToLu-
KeHT Ba PaproHa BunosTnapugaH Kentupunran pusocdepa
TYNpoknapu HamyHanapvaaH cylonTvpuw ycynu épgaaMmuaa
nactnab xamu 18 Ta Trichoderma spp. nsonatnapu cod Kysb-
Typanapu axpatub onuHaun. AxpatunraH usonstnap opacuaaH
HaMyHanap KenTupuraH Xyaya xamaa N3onsaTiapHUHT YCuLL Tes-
nurura kapab 6 Ta Trichoderma spp. Typkymu Typnapu axpaTtvmo
onuHam (2-xagean, 1-pacm). Trichoderma spp. Typnapuxamn KOA
031Ka MyXTUAA U30NSALMS KUMTMHOM Ba MOHOCTOpa XOnnaa ax-
patnb onuHnb, Y.Mamc Ba XK.buccetT [12] nap kentupraH Typnap
TaBcudu acocmaa MUKPOCKOMUS opKanu AacTtnabku Mopdonorvk
UAEHTUDMKALNSA KUTMHAN.

TagkukoT yvyH cpongananunrad Ne61, 62, 63, 68, 75, 87
Trichoderma spp. usonsaTnapvHn TYprHU aHuKnaw Makcaguia
MOPCOKYNBTYpasn, Makpo Ba MUKPOMOPOMOruK Xycycustnapm

1-xadsar.
Tef-1 renu Ba ITS xyayauHu amnnudmkaums kunuw yvyyH doonpganaHunraHd npavimepnap.
Ne Ien éxu xyayn Ipaiivep HoMu IIpaiivep HyK/I€0THAIAPH U3YAIMTH
. . EF1-F 5'-ATGGGTAAGGARGACAAGAC-3'
1 TEF-1a-Translation elongation factor
EF2-R 5'-GGARGTACCAGTSATCATGTT-3'
. ITS5-F 5'-GGAAGTAAAAGTCGTAACAAGG-3'
2 ITS (Internal transcribed spacer)
ITS4-R 5'-TCCTCCGCTTATTGATATGC-3’
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2-xadearl.

Kentupunran pusocdepa Tynpok HamyHanapuaaH axpartunraH Ba Taxpubaaa cdoviganaHunraH

Trichoderma spp. nsonatnapu.

H3zoasnTaap IKIITaH KHIUIOK XY:KAJUTH YKHHH

Ne HamyHna keaTupu/ran Xyaya .

pakamu Mai10HH
1. Ne61 ®DaproHa BUII0SATH, byBaiiga Tymanu [Tomuop
2. Ne62 TomkenT Bunositn, Kubpaii rymann ITomuop
3. Ne63 TomukeHT BunoaTH, OKKYPFOH TyMaHU Fyza
4. Ne68 Tomkent Bunosta, OKKYPFOH TyMaHH Fyza
5. Ne75 TomkenT Bunositu, Kubpaii rymann ITomupop
6. No&7 TomkeHT BmnosTH, TOIKEHT TyMaHH IMomumop

ypraHungu. YHra kypa, 61, 62 Ba 75 nsonatnap mopdonormk
XuxatoaH KeckuH dapk kunmaaun. CtaHgapT MyxuTAa KONMOHW-
Aanap Tes3 ycau, 3-5-kyHnapha oMMaBuin cnopynsums acocuaa
yXwiaLl KonoHusnap xocun kungu. factnab okuw muuenuinap,
KeWMHYanuk awun konnamra ara 6ynau. KoHnanodopanap
MyTOBKanu 6ynub, nupamuanan CTpyKTypaHu XOCun KUngu.
®uranugnapm 3-4 myToBKanu, anpumnapu xydrnaiiraH, yniamm
3.0-7.0x2.5-3.5 mMkM. KoHngusanapu wapcumMoH, ynyamu 2.5-
3.5x2.0-3.0 MKkM, cunnuk Aesopnu, od Awun padr. Makpo Ba
Mukpomopdonoruk 6enrnnapura acocaH 6y nsonstnap (61,
62 Ba 75) Trichoderma harzianum Rifai Typura maHcy6 geraH
Xynocara KenuHau.

1-pacm. Puzocdpepa TynpoknapupaH axpatunraH
Trichoderma spp. Typkymun usonatnapm.

63 Ba 87 nzonatnap mMopdonoruk xuxataaH éup upuaaH
dapk kunmaaun. O3vka Myxutaa KonoHusnap Tes ycau, u3o-
natnap gnametpu 2-4 mMkm 6ynraH paHrcus, cunnuk rucanap
xocun kungun. Cnopynsauma YCULLHWHE 2-4-KyHnapuaa xaBonn
muuenunnapaa 6ownaHav. KoHnanodopanapu Kyucus LwoxnaH-
raH, Loxnapm KynmHya xydrnaLuraH, HucbataH 3pkMHPOK, TUFU3
6ynmaraH xowvnatuysra ara. duanuagnapm KynuHya xydtnu, an-
puM xornnapaa skka ékv 3 MyToBkanu, ynyamu 8-12x2.5-3.0 Mkm.
KoHnausanapv wapcMmoHaaH annunccMMoHrada, oM ALnngaH Tyk
AWwmMn paHrraya, yndamun 4.0-4.5x3.5-4.0 mkm. by mkkana unso-
NATNAPHUHT Y3apo Kn4uk 6ynraH dhapku acocaH, 63 N30NATHUHT
KoHMamsanapm 6mpos TyXyMCMMOHPOK Ba yHAa Maifa Tykdanap
Kynpoknurn 6unan (87 n3onatga acocaH LWapCUMOH) HaMOEH
6ynau. Kynstypan, MMkpoMopdhorormk KypcaTkuinapura kypa 6y
nsonsaTnap (63, 87) ysapo yxwalu 6ynraHnurv yuyH Trichoderma
viride Pers. Typura maHcy6 neb ngeHtudmkaums KunuHan.

68-M30NATHUHT KOMOHUANAPU oKopuaarm nsonsaTnapra Huc-
6ataH 6Mpo3 CEeKMHPOK YCaU, AbHK ypTada Te3 ycaau. KoHnam-
ANapHW Xocun GynuLIK Konoua yYerapacy sikvHuaa TynnaHraH

Kn4uK nycTynanapga amanra owagu. [yctynanap tosacu kym,
3rnnyBYaH, HO3WK KOoHMAModop yunapu Tydannm baxmangai
KypvHaam, panrm awun. Opka Tapadm paHrems. Homabnym xua,.
KoHnaunodopnapu yCcTkn KNCMU KUCKUYNW EKN TYNKUHCUMOH,
TapTUMOCK3 LLOXNAHraH, oKOpU KUCMUrada y3yHnurn TaxmmHaH
100 mMkM. Pranuanapu anNMNCCMMOH K aMmnynacuMoH 6ynub,
4,0-5,3%3,0-3,2 mkm, acocaH 3-6 Ta Tyaanapga nango 6ynaam.
KoHauanapu 4ysmH4yokaaH annuncomarada, CUNnuK tosanu,
OKMLW-AWmMN paHrga, ynyamu 3,0-4,0x2,4-2,7 mkm. Makpo Ba
Mukpomopdonoruk 6enrunapura acocaH 6y usonat Trichoderma
hamatum (Bon.) Bain. Typura maHcy6.

YTkasunraH MOpdonoruk naeHTUdMKaLmMa TaakukoTnapura
acocaH, ypraHunaétraH ndonatnap Trichoderma TypKyMUHWHT
Trichoderma harzianum Rifai, Trichoderma viride Pers. Ba
Trichoderma hamatum (Bon.) Bain. Typnapura maHcy6 akaH.

YTKasunraH Taxpubanapaa toKopy aHTaroHUCTUK haonMKHN
HamoéH kunraH Trichoderma spp. nsonaTnapuHy Mopdonoruk
NAEeHTUMDVKALUMACMHN TaCauknaw mMakcaguaa ynapHu mone-
Kynsp-reHeTuk naeHtndukaumsacm amanra owvpungn. Myan-
NMMNaPHUHT FOKOPW aHTaroHUCTWK Ba aHTUdyHran aonnukka
ara Maxannuii aHTaroHUCTNapHN CKPUHWHIW Byhnya yTkasraH
TagkmkotTnapu “ArpokuMé xyMmos Ba YCUMIUKNap KapaHTUHW
XYPHaNUHWHT yLwBy coHmaa Yon atunraH “Trichoderma Typkymura
MaHcy6 GynraH mMaxaniuii aHTaroHMCTNap CKPUHUHIN® HOMIN
mMakonacuaa KenTupunraH.

1006p 1 2 3 4 MM MM

800—»

o

2-pacm. Anektpodopesaa ITS kucmmn Ba TEF reHun aco-
cuparu N3P amnnudumkaumscu maxcynornapu. (by epaa,
100bp - AHK mapkep; 1 Ba 2 - ITS (Trichoderma asperellum)
3 Ba 4-TEF-1a (Trichoderma harzianum).
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AxpaTunraH Maxannuii aHTaroHucTnap opacuaaH Tynpok
cduTonartoreH 3ambypyfnapura (Fusarium oxysporum f. sp.
lycopersici, Sclerotinia sclerotiorum, Fusarium oxysporum f.
sp. capsici, Fusarium solani) HucbaTtaH 3Hr OKOPU aHTaroHum-
CTUK Ba aHTUdyHran caonnur Trichoderma spp. HUHr 62 Ba
63-maxannuin nsonatnapvaa kaug atunrad. Wyuu nHobatra
onraH Xonaa, MOMNeKynsap-reHeTUK MAEHTUMMKALWS aiHaH LWy
n3onaTnapaa amarnra owvpunaun.

M3P amnnudukaumsacuHy amanra OWUPMUL-
fa Translation elongation factor (TEF-1a): EF1-F
(5'-ATGGGTAAGGARGACAAGAC-3') Ba EF2-R
(5-GGARGTACCAGTSATCATGTT-3') xampa Internal transcribed
spacer (ITS): ITS5-F (5-GGAAGTAAAAGTCGTAACAAGG-3') Ba
ITS4-R (5-TCCTCCGCTTATTGATATGC-3') npaiimepnapvaaH
dovigananungm. N3P yTkasunrangaH CyHr, amnnvkoHnap aTu-
avi 6pomug 6vnan 6ysnraH araposanu renga anekTpodopes
époamvaa OeTekumns KunnHam (2-pacm).

Arapo3anu renb anekTpodopesn TaxnunuaaH KypyLl MyMKWH-
kun, 1 Ba 2-katopnapgaru N3P maxcynoTtv TaxmuHaH 500 3.H. Hu,
3 Ba 4-kaTtopriapgarv amnnukoH aca 800 XK.H. HY TaLlKui aTau.

AMNNuKoHNapaa HykneoTuanap M3YUnauruHu aHvknai
makcagmaa Poccusa ®enepaumsictutr “CuHton” (Mocksa Lwaxpu)
UNMUIA-MLLNat Ynkapul komnaxusicura tbopunamn. JHK cuksen-
cn Hatwxkacuga ITS kuemum 6yinya amnnudukaumns KUMMHraH
amnnukoH 507 x.H. gaH, TEF-1a 6yiuya amnnudurkauus
KWUIMHraH aMniukoH naunnnurmn 806 Ta HykneotmaaaH mbopar

6ynaun. OnvHraH HykneoTuanap UsYANUrM TaxpupnaHraHgaH
cyHr BLAST uHcTpymeHTn opkann NCBI mabnymotnap 6a3a-
cnga masxyqn OHK nsuunnuknapura takkocnanan. Ne62 mso-
nat Trichoderma harzianum, Ne63 usonsm aca Trichoderma
asperellum akaHnurn mabnym 6ynau. Tekwupunran OHK dpar-
MeHTH keTma-ketnmrn NCBI FeHGaHKkura KMputunam Ba KMpuLL
pakamnapu (PP400390, PP177538) onuHam (3-xangan).

3-xagBangaH kypuHub Typmubauku, KyneTypan, Makpo Ba
MUKPOMOPMONOrMK KypcaTkuunapura kypa ngeHtudukaumns
Kkunuw Hatwkacupa Trichoderma harzianum Typy neb noeHTu-
dukaumsa kunudrad Trichoderma spp. HUHF 62-n3onatn TEF-1a
reHn amnnMguKaumsacu CUKBEHCUra acocrnaHraH MoMekynsip-
reHeTuK naeHtudmkaumsaa xam Trichoderma harzianum Typu
cudpatnga aHuknadraH. JleknH Mopdponorvk ngeHTudukaumns
HaTmxacuga Trichoderma viride Typn peb Tawxuc Kynunrau
Trichoderma spp. HUHTr 63-13onaTn ITS xyayam amnnudukaumscn
CUKBEHCMra acocrnaHraH MoneKynsp-reHeTK naeHTudrkaumsaa
aca Trichoderma asperellum Typu cudpatnga naeHTudmKaums
KunuHau. By xonaTHW M3onNATNapHUHE KynbTyparn, Makpo Ba
MWKPOMOPAOSOrUK KypcaTkuunapuaary ysapo yxiatunuknap
TypnapHu TYFpy naeHTUgUKaumus Kunuira acoc 6yna onmacnu-
rvaaH ganonart 6epagw. WynuHraek, Trichoderma asperellum Ba
Trichoderma viride nap Trichoderma TypkymMuHuHr Trichoderma
cekumsicucura maHcyonuru, 6up-bupura xxygasm skuH Typnap
6ynraHnurn ca6abnu mMopdonoruk naeHTUdUKaums Kunuwaa
KUWAMHYUMVKNAp TyFoMpagu.

3-xadsarn.

Trichoderma spp. nzonATnapu monekynsap naeHTudukauumsa (cukBeHc acocuaa) Ba ynapiu NCBI 6a3acupa pynxataaH
yTKasuw 6yrMuya mabnymornap.

CuxBenc NCBI 6a3acura xoii-
AHTaroHucT Mopdo.orux MouiexyJisip- CuxBeHc -
KUJIMHTaH JIAHTAHJIUTH OViinua
Ne H30JIATH UIeHTH(QH- |TFeHeTHK MIeHTH- | KWJIHHIaH
- — ¢ - HYKJICOTH/LJIAp paxkamu (Genbank
P COHHU Accession Number)
1 Ne62 Trichoderma | - Trichoderma TEF-1a 806 bp PP400390
harzianum harzianum
2 Ne63 Trichoderma_ | Trichoderma ITS 507 bp PP177538
viride asperellum
4-xadsar.

NCBI HuHr BLAST tn3nmu opkanu TEF-1a Ba ITS reH xyayanapv cukBeHcu 6ynnya Trichoderma spp. nsonatnapuHm
MoneKynsp uaeHTudukaumsicuaa TyprnapHUHT YXLWAaLLUK KypcaTKUYnapu.

N H3oasr 3amoypyr NCBI ren6ankunaru Yxmanuinr, Amnnkon | Typ Kaiig 3Tniran
" | pakamm TYPUHHHT HOMH pakammu % yiuamu JaBJaT
0Q026351 99 837 bp Wranus
EF191339 99 883 bp ABcTpus
T. harzianum 0Q362343 99 900 bp XUHIUCTOH
1 Ne62
(Tef-1a) MW201700 100 874 bp Wramus
MH208255 100 912 bp Typxus
ORA487475 99 810 bp Typxus
MKS841022 100 609 bp XUHIUCTOH
OR666414 100 606 bp XUHAUCTOH
MWO015788 100 536 bp [Nokucron
2| Ne63 I asperellum OR091356 100 591 bp WH10He3Hs
(ITS region)
ORO048333 100 568 bp BrerHam
KT582304 100 604 bp XUHAUCTOH
0Q674375 100 540 bp Xuroit
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5 TTCCTCACGTCGGCATCATTCECCGETCTGATTCTCAAACACTTGTGCTAACCATTGCCTTCTAGGEGTG CCAATGTGAACGTTACCAAACTGTTGCCTCGECGGGGTCACGCCECGGETECETCECAGD
E L s L s s L s 70 L N 1 L 1 N 1 L L L 1 L 1 50
CGTATTCCATCAATCATCTTGAATGAGATCGATCGAACACAATACTGACTTGCTATAACAGCCACGTCGA

L L L L L L L 140 CCCGGAACCAGGCGCCCGCCGGAGGAACCAACCAAACTCTTTCTGTAGTCCCCTCGCGGA
L 1 L 1 L 1 L L L 1 L 1 120
CTCCGGAAAGTCGACCACCGTAAGTTGCGCCCTCTTGCTCCGATATCAAACATCGTTTGATGCGGGACAC
L L L L L L L 210
COTATTTCTTACAGCTCTGAGCAAAAATTCAAAATGAATCAAAAACTTTCAACAACGBAT
CTATTCTTGAACACAGGGCTAACCATGCATAATACAGACCGGTCACTTGATCTACCAGTGCGETAGTATE * s . s * s * ! * s * s 180
L L L L L L L 280
CTCTTGETTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAG
GACCGTCOTAGCATCBAGAAGTTCGAGAAGGTAAGCTTCAACTGATTTTEGTCTGOATTCTTCCTCOTCE . X | . ! | 240
L L L L L L L 350
ACATTCAATTGTGCCCGACAATTCTGCAGAGAATTTTCGTGTCGACATTTTTCATCACCCCGCTTTCCAT AATTCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCCAGTATTCTGGCGGGCA
L L L L L L L 420 I 1 L 1 I 1 I 1 I 1 I 1 300
TACCCCTCCTTTGCAGCGACGCAAATTTTTTTTGCTGTCETTTGGTTTTTAGTGGGGTTCTCTGTGCAAC
. : . : : . : 490 TGCCTGTCCGAGCGTCATTTCAACCCTCGAACCCCTCCGG666ATCGGCGTTGGGGATCG
N 1 L 1 N 1 N L N 1 L 1
360
CCCACTAGCTCCCTGCTTTTTCCTGCTTCACTCTCACTTCETCOTCATCATTCAACGTGCTCTGCGTCTT
L L L L L L L s60
GGACCCCTCACACGGGTGCCGGCCCCEAAATACAGTGGCGETCTCGCCGCAGCETCTCCT
TGGTCATTCAGCGACGCTAACCACTTTTACATCAATABGAAGCCGGEGAACTCRECAAGGETTCOTTCAA - L - L = L = L L ! * ! 420
L L L L L L L 630
GTACGCTTGGGTTCTTGACAAGCTCAAGGCCBAGCGTGAGCGTGGTATCACCATTGACATTGCTCTGTGE GCGCAGTAGTTTGCACAACTCGCACCCGG?GAACGCGGC?CGTCCACGT?CGTAAAACA?
L L L L L L L o0 L L s s s L 480
AAGTTCGAGACTCCCAAGTACTATGTCACCGTCATTGGTAAGTCTTCACTAAGTTCATGCTGCAATTGEE .
A | N | | N ; o CCAACTTTCTGAAATGTTGACCTCGGA 3
L 1 L 1 | 507
GACCABTGCTAACAGGCAATTCACAGACGCTCCCGE ar
L L L 1 805
" 2 > s
T ML L Query ID fcliquery. 542057
Quey D Descsiption b Dgseent |desiny Evalue Guery Coverage
i o Parcest Ide E yniue Covers - i e —

e ey € oy coverge S I o [ I»

Malecule type doa | 1a] [ | 1w e & - L L

Tuery Length. L]

Otherreparts  [impoes e odramidny WG4

Other repons e :

m Gt sy Mg Tasonomy

m gl Sy, Agitnans Tastiony

Sequences
g clg shpn il i Download =~ Beleeteslumms © Shew | 100V | @
3 i B melect al 0 ey pnteeient
B st ul 200 prosmries ssanl DiBask  [oaeics  (habarcs s of eully  MEA\Eewr

W Ted

susayhae T

3-pacm. AxpaTtu6 onuHran Trichoderma spp.
Ne62 nzonatuHuHr TEF-1 anbda reHun 6ynunya
HyKneoTuanap usumnnuru xamaa yiu NCBI
Mabnymotnap 6asacura cConuLITUPULL HaTUXKaNapu.

wro

4-pacm. AxpaTtub onuHrad Trichoderma spp.
Ne63 nsonsatuHuHr ITS (internal transcribed spacer)
6ynya Hykneotuanap usuunnuru xamaa yiu NCBI
MabnymoTnap 6asacvra ConUWTUPULL HaTWKanapu.

ORAEEGE, T Trichoderma Sfroharmanam siran T22 (e apha)

e [ DoRRTMI | Trichoenra aliahsramim s¥ain BTHIZ (el spha)
ume | MERZTIRZ | Trichorerma altonarziaeim sl NMID el aiphay

MHZDH255,1 Trichaderma harmanum isolate AGE-T10 |1ef1 apha)

yen | EF 1013381 Hypocrad aii stmin JB SERRI41 el Abha)

WN2EITO0.1 Trichadarme harzianum elrain TARP [laf alpha)

% | DR437475.1 Trichodemna harziamum molabs TRAZ (a1 aipha)

DOU2ERST.1 Trchoderma harzlanun solets OF 2-5 e akna)

L PR4D0380.1 Trichodenna haezisium solabe 82 (tof1 alpha)

OOME2I43

aipha)

FIFRIEN 1 Trichadarma Inegdechiatm sirain PRRC-ET43 (e aline)
FOOAERAA1 1 Trichoderma citrinowrds slain DATMPES3E (161 alpha)
ey KT 45208, 1 Trichodsrme cilrnasirides cullurs DG 72782 (et sliha)

HE831240. 1 Tnchodama longbrachiatum partfal tof1a gonn UTHSC: 19487

13531285, Trichodena langbrachialum partial tafia gere UTHSG:11-842
WITEB181 1 Trichodemg asperalium isclate T13 (ff akhs)
" [ HIBE1298.1 Trichodsrmma asperelbem pertial 151 gene UTHSC:O7-1852

OP#IE240.1 Trichoderma brevicampactum |seiate Trd tarsiation sicegation factar gene

OO3E2INT 1 Trichoderma beevicampectum sirain BThrSS translation longatian fciar 1-aphn

OQEZE0R. T Trichodama bravicompecium siran BTEeT1 franskstion elorgation factor 1-alpha

ELFO3502,1 Promceas paliss sren TFC 50-200 0l

5-pacm. AxpaTtn6 onuHraH Trichoderma spp. N262 uzonatuuuur TEF-1 anbda reHn 6ymmya punoreHeTUK gapaxragaru
YPHM (AWwnn paHrra 6ysanraH)
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= MT793755.1 Trichoderma harzianum isolate Tri10 internal transcribed spacer

= MT783758.1 Trichoderma harzianum solate |PPO320 intemal franscribed spacer
- MT783753.1 Trichoderma harzlanum isolate Trild intenal ranscribed spacer

- MTTE3TS1.1 Trichoderma harzianum isclate Tri6 imternal iranscribed spacer

- MT783745.1 Trichoderma harzianum isclate Trid internal transcribed spacer

I MT7E745.1 Trichoderma afreharzianum isolale Tal intamal transcribed spacer
— MT79274E.1 Trichoderma afroharzianum isolate Trid intemal transcribed spacer
MT7S3747 1 Trichoderma afroharzianum isolate Tri2 intermal transcribed spacer

MT792748.1 Trichoderma afreharzianum isolate Tri1 internal transcribed spacer

t MGST2203 1 Trichoderma virans isolate TH internal transcribed spacer

- MGST2204 1 Trichoderma virens isolate TS intemnal iranscrbed apacar

- MKB41022 1 Trichodarma aspesalium strain IPRCPT-93 - ITS
t ORBB6414 1 Tnchoderma asperellum stain LSTC TRE - ITS

.-| - Tnchadarr

- MHE25715,1 Trichaderma aspereflum olale [IRRCKE intermal transcribed

- MWO157EE.1 Trichoderma asperellum isolaie MAPT - TS
- CRO11936.1 Trichoderma aspersllum isolate T-4b - TS
+ MHB25717.1 Trchoderma asparelium solate [IRRCKA ntamal transerbed spacer

- MHB25716.1 Trchederma aspereflum solate [IRRCKS intemal transeribed spacer

L[— OR284306.1 Trichoderms aspemallum isolate CUE - ITS

- MHE25714.1 Trichaderma asparellum lsolate IRRCK? Intemal ranscrbed spacer

6-pacm. AxxpaTu6 onuHraH Trichoderma spp.
Ne63 nsonatuHuHr ITS (internal transcribed spacer)
M3YMNNUrK 6ynnya ounoreHeTUK gapaxtaarv ypHu
(Awwn paHrra 6ysnrax).

NCBI HuHr BLAST Ttnaumn opkanu TEF-1a Ba ITS reH
Xyoyanapu cukseHcn 6ywnua Trichoderma spp. n3onstnapu-
HVM MONeKynsp uaeHTudukaumacmaa TyprapHUHT YXLaLUuK
kypcatkuunapu T. harzianum (Tef-1a) na NCBI garm 0Q026351,
EF191339, 0Q362343, MW201700, MH208255, OR487475
peructpaunoH pakamgarn T. harzianum cukBeHcnapu GunaH
TakkocnaHranga 99-100% 6ynu6, ynapgarm aMnnnkoH ynyamu
810-912 bp Hu Tawkun kunau. by kypcatkuu T. asperellum pa
(ITS region) (MK841022, OR666414, MW015788, OR091356,
OR048333, KT582304, 0OQ674375) 100% 6ynub, amnnukoH
ynyamu 536-609 bp akaHnur aHuknanaun. byHaad wyHaa xyno-

cara kenuw MmymkuHkn, TEF-1a reH Ba ITS xynyav amnnndukaum-
scy cukseHen Trichoderma TypkyMuHuHr Trichoderma harzianum
Ba Trichoderma asperellum TypnapvuHv aHvk MaeHTUdUKaLmsacu
yYyH eTapnu xucobnaHaaw (4-xapnsan).

®unoreHeTyk Taxnun Trichoderma TypkyMuHuHr T. harzianum
(Tef-1a renn 6ynnya) yuyH 7 ta TypHuHr ( Trichoderma harzianum,
T.afroharzianum, T.virens, T.citrinoviride, T.asperellum) 28 Ta
TakcoHu Ba T. asperellum pa (ITS xynyam 6ynnya) aca 4 Ta Typ-
HWHr (Trichoderma harzianum, T.atrobrunneum, T.pyramidale,
T.citrinoviride, T.asperellum, T.atroviride, T.viride) 21 TakcoHu aco-
cuga ytkasungun. AHK naumnnuknapunm Takkocnaw, Trichoderma
Spp. HUHI 62 Ba 63 nsonsatnapwHu Trichoderma harzianum Ba
Trichoderma asperellum cugatvaa aHuKnaw UMKOHUHK 6epau
(3-6-pacmnap).

Trichoderma spp. U3onNATNapUMHUHI KynbTypan, Makpo Ba
MWKPOMOPAOSOrUK KypcaTkuunapuaary ysapo yxwatunuknap
TypnapHu TYFpy naeHTuuKaLumsa Kunuira acoc 6yna onmangu.
Tynpok cutonatoreH 3ambypyrrnapura kapLum l0Kopy aHTaroHu-
CTVK chaonnukka ara ara 6ynrax Trichoderma spp. HUHr 62-130-
natn Trichoderma harzianum Ba 63-usonsat aca Trichoderma
asperellum Typnapu akaHnuru Mabnym 6ynau. LynuHroek, TEF-
1a reH Ba ITS xyayam amnnudukaumsicn cukseHem Trichoderma
TYPKyMUHUHT Trichoderma harzianum sa Trichoderma asperellum
TYpnapuvHu aHuK aeHTUrKaLmsacn yuyH etapnm xucobnaHaau.

XYINOCA:

1. TowwkeHT Ba PaproHa BUNoATNapuaaH KenTupunraH pusoc-
dhepa Tynpoknapu HamyHanapugaH xxamum Mopdonoruk uaeH-
Tudmkaums Hatuxkacuga Trichoderma TypKyMUHWHE 3 Ta Typu:
Trichoderma harzianum Rifai (Ne61, Ne62 Ba Ne75), Trichoderma
viride Pers. (Ne63, Ne87) Ba Trichoderma hamatum (Bon.) Bain.
(Ne68) nap aHuknaHau.

2. Tynpok dumTonatoreHnapura HucbataH 3Hr KOpW aH-
TaroHUCTUK (PaonnMKHM HamoéH kunraH, Trichoderma spp.
HUHr Ne62 nsonatm TEF-1a reHura acocnaHraH monekynsip-
reHeTUK AeHTUUKaLUS KUNuHranaa, xyaam mopdonoruk
naeHTudukaums kabu Trichoderma harzianum Typu cudatu-
na anuknangu. Trichoderma HuHr Ne62 unzonatu ITS xyoyau
cukseHc NCBI mabnymotnap 6asacu n-BLAST uHCTpymMeHTH
opkanu TakkocnaHraHga aca mMopdonoruk naeHTudukauus
HaTwkacuparugek Trichoderma viride Typn neb amac, 6anku
Trichoderma asperellum Typn ne6 anuknangu. LLyHWUHF y4yyH,
KyneTyparn, Makpo Ba MUKPOMOPQOMOruK KypcaTkuynapuaaru
y3apo yxXLwaLLnuknap TypnapHu TYFpu UAeHTUUKaLMS Kunuira
acoc 6yna onmangu.

rpubos. MuHck: BI'Y, — 2004. — 36 c.

— M: Konoc. — 1974. — 191 c.
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TUNLAMLAR MIQDORINI BOSHQARISHDA
TRIXOGRAMMA (TRICHOGRAMMA CHILONIS ISHI)
PARAZITINING BIOLOGIK SAMARADORLIGI

Qilichova Munisa Nuriddinovna, yetakchi mutaxassis,
Abdumuminova Mugaddam Musurmonovna, bosh mutaxassis,
Sharipov Shavkat Xujamurotovich, bo'lim boshlig’i,
Tangrieva Shaxnoza Allaberdievna, yetakchi mutaxassis,
Utanbaeva Muxabbat Aripovna, laborant,

Biosifat respublika markazi.

Annotatsiya. Ushbu maqolada ildiz kemiruvchi kuzgi va undov tunlamlari tuxumlariga qarshi trixvogramma (Trichogramma
chilonis Ishii) entomofagi qo ‘llanilgan. Entomofag chiqarilgandan keyin 7,9,11 kunlari kuzatuvlar olib borilgan. Olib borilgan
tadqiqot natijalari asosida ishlab chiqarishga tavsiyalar keltirilgan.

Kalit so‘zlar: Kuzgi va undov tunlamlar, parazit, entomofag, trixogramma, g ‘o ‘za, sabzavot, kartoshka.

Annomauus. B smoi cmamve npusedenvl dannvie npumenenusi sumomopaza mpuxoepamma (Trichograma chilonis Ishii)
APOMUB NOOSPHI3AIOUUX O3UMOL U 8OCKIUYaAmenbHOU cosku. Habmiodenus nposodunuce na 7,9,11 denv nocie npumenenus
sumomoaza. Ilo pesyrmamam npoeeodeHHbIX UCCIe008aHUL OAHbL PEKOMEHOAYUU K NPOU3B00CMEY.

Knwuesvie cnosa: Ozumas u 6ockiuyamenshas coka, napazum, HMOMOGaz, mpuxocpamma, XI10Nuamuux, 08owyu,

Kapmoghein.

Abstract. This article presents data on the use of the entomophage trichogramma (Trichogramma chilonis Ishii) against
gnawing Agrotis segetum Siff and Agrotis exclamationis. The observations were carried out on 7,9,11 days after the application
of the entomophage. Based on the results of the conducted research, recommendations for production are given.

Keywords: Agrotis segetum and Agrotis exclamationis, parasite, entomophagus, trichogramma, cotton, vegetables, potatoes.

Kirish. Qishloq xofjalik ekinlarida fitofaglarlarining entomofag
turlari, ularning o‘zaro rivojlanishida turli ekologik va antropogen
ta’sirlarning ahamiyati, gishloq xo‘jaligida fitofaglar migdorini
boshqarishda samarador, ekologik toza usullardan foydalanish
asosida ekologik toza oziga mahsulotlarini yetishtirish bo‘yicha
tadqiqotlarni olib borish dolzarb hisoblanadi [1].

Tunlamlarning ildiz kemiruvchi turlari ham ayrim vyillari katta
zarar keltirib, g‘o‘za va sabzavot ekinlarida yaqqgol ko‘zga
tashlanadi. Ularning qurtlik bosqichi tuprogda o‘tganligi uchun
unga qarshi kurash choralari mushkul hisoblanadi. Ushbu keng
targalgan turlardan biri kuzgi tunlam (Agroitis segetum Shiff) bo‘lib,
yosh niholllarning asosiy zararkunandalaridan biri hisoblanib o'suv
davrida katta talofat keltiradi. Kuzgi tunlam mamlakatimizda keng
targalgan 150 dan ortiq ekin turlarida zarar keltiradi.

Undov tunlami (Agrotis exclamations L.) keng targalgan tur
bo’lib, tunlam qurtlari 75 tur o‘simliklarni, jumladan boshoqli don
ekinlari, tamaki, kanop, makkajo‘xori, g‘o‘za, kungaboqar, gand
lavlagi, sabzavot va kartoshka ekinlarini zararlaydi. Oldingi
ganotlari asosida undov belgisini eslatuvchi dog* yaxshi bilinib
turadi, uning nomi ham xuddi shu belgiga qarab qo‘yilgan.
Ushbu zararkunanda kuzgi tunlamdan farq qilib, yiliga ikki marta
bo‘g‘in beradi. Morfologik alomatlari va hayot kechirishi kuzgi
tunlamnikiga juda o'xshaydi [5].

Kuzgi va undov tunlamlarining tabiatda bir nechta kushandalari
bor bo'lib, tuxumlarini trixogramma, oltinko‘z va turli qo‘ng‘izlar,
yetuk yoshdagi qurtlarida qora banxus, brakon, taxin pashshasi
kabilar parazitlik giladi. Ushbu parazitlardan zararkunanda sonini
kamaytirishda tuxumxo‘r trixogrammalarning ahamiyati katta.

Tadqiqot uslublari. Tadqgiqotlarimizni davomida kuzgi
va undov tunlamlarini chuqur o‘rganish bilan birga, ularning
tuxumlariga garshi trixogrammaning Trichogramma chilonis Ishii
turini go‘llash va biologik samaradorligini aniglash magsadida
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Toshkent viloyati Yugori Chirchiq tumani “Faradis xirmoni” fermer
xo'jaligining 7,5 gektarlik g'o‘za ekilgan dalasida olib bordik. Unga
ko'ra, 2023 yil 15 aprelda g‘o'zani “Sulton” navi ekilgan. Kuzgi
va undov tunlamlarining uchish va tuxum qgo'yish muddatlarini
aniglashda feromon tutgichlardan foydalanildi. Zararkunandaning
tuxumlariga qarshi trixogramma entomofagining Trichogramma
chilonis Ishii turini har hil migdorda qo‘llash orqgali tajribalar olib
borildi. Olingan natijalar esa umum qabul gilingan uslublar asosida
tahlil gilingan [3, 4].

Tadqiqot natijalari. Kuzgi va undov tunlamlari kapalaklarini
uchishi va tuxum ko'yish vaqtini aniglash magsadida, g'o‘za
nihonlari unib, chigib boshlagandan, tajriba maydoniga 1,0 gektar
maydonga 2 dona hisobida feromon tutgichlar qo‘yildi. Tunlam
kapalaklarining uchish dinamikasini feramonli tutgichlar orqgali
kapalaklar migdori aniglangandan so‘ng tadgiqotlar o‘tkazildi.

Unga ko‘ra kuzgi va undov tunlamlari kapalaklari ucha
boshlagandan laboratoriyada ko‘paytirilgan trixogrammaning
Trichogramma chilonis turi 3-5 kun oralatib 3 marta ya’ni tuproq
osti tunlamlarining har bir avlodiga nisbatan bir martadan
trixokartlarda 10x10 sxemada tarqatildi. Trixogramma targatilgan
va kuzatuv davridagi havo harorati va havo nisbiy namligi ham
aniglanib borildi. Tajribalarimiz davomida havo harorati o‘rtacha
+30x1°C, havoning nisbiy namligi 56+5% bo‘lganligi kuzatildi.

Trixogramma turlarini samarali sarf me’yori (tuxum:trixogramma)
zararkunandaga 1:10 nisbatda qo‘llanildi. Tajriba kuzatishlari
natijasida trixogrammaning zararkunanda tuxumlarini o‘rtacha
zararlanishi aniglandi. Bunda, kuzgi va undov tunlamlari
tuxumlariga qarshi Trichogramma chilonis ning samaradorligi
ikkinchi avlodiga nisbatan tuxumlarning o‘rtacha zararlanishi
7-kun 46,5%, 9-kun 56,7% va 11 — kunga borib 50,6% ni tashkil
etdi (1-jadval).

Uchinchi avlodiga garshi go‘llanilganda tuxumlarning
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