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TRICHODERMA TYPKYMUIA MAHCYB BYJITAH
MAXAJIJII/Iﬁ AHTATOHUCTJIIAP CKPUHHUHI'N

XakumoB Anbbept AXmMeaoBMY, JOLEHT,
OmMoHnuKoB Anuiuep YpasanueBud, KatTa YKATYBYY,
TOLIKEHT AaBnarT arpap yHUBEPCUTETY,

YtaraHoB Camap Bo6omypopa yFnu, unMuin xogum,
YeUMnnknap kapaHTUHI Ba XMMOSICU UNMUIA-TAAKMKOT MHCTUTYTW.

Annomayus. Kuwnox xyocanueu IKUHIAPUHUHE KACAITUKIAPU2A KAPWU OUOIOSUK HA30pAM A2EeHMAAPUHU KYILA
KUMEBUL Kypaui YpHUHU bocuwiu yuyH myKooun ycynea atnanud oopmoxoa. Trichoderma mypkymu anmazonucm 3amoypyerapu
VCUMTUKAAPHUHE KVNSUHA KACAIIUKAADY KY32AMYEUULAPULA KAPULY NOMEHYUAN OUONIOUK HA30pam a2eHmu cughamuoa Kene
kyananunaou. buonasopam acenmu cugpamuoa maunanean Trichoderma wimamm-anmazonucmu - pumonamozen mypiapea
HUCOamMan 10Kopu aHMuOUOMUK, 2UNEPRAPA3UMUK 64 TUSUCIO8YU AOTTUKHY HAMOEH Kunuwiu, Xapopam, pH ea bowka abuomux
OMUIAPHYU KeHe OUANA30HUOA PUBONCIAHA OTUWU, MYNPOKOA EKU DOUKA CYOCMPamiapoa axui Cakianuo, haon Kynas onumu
Kepak. Yuby maxona avinan 10Kopu anmazoHucmux gaoniuxka sea maxainuil Trichoderma mypkymu usonsmiapuny CKpUHUHe
Kunuuiea 6azuuinanzan. Ymkasunean mascpubaiap Hamuxcacuod mynpox (pumonamozen 3amoypynapuea Kapuii camapan
oynean Trichoderma mypKymu usonsmiapu CKpUHUHS KUTUHSAH.

Kanum cyznap: buonazopam azenmu, Trichoderma, anmazonucm mMukpoopeanusmiap, mynpox gpumonamozen 3amoypyau,
CKPUHUH.

Annomayusa. Hcnonvzosanue aeenmvl OUONOUECKO20 KOHMPOA NPOMUE OONE3HAMU CelbCKOXO3AUCBEHHIX KYIbMYP
CMAHOBUMCA ATTbIMEPHATNUGHBIM MEMOOOM 3AMEHbl XUMUYecKo2o Konmpois. I pubvi-anmazonucmel pooa Trichoderma wiupoxo
UCNOTL3YIOMCS 6 Kayecmee NOMEHYUANbHbIX A2eHMa OUON02ULECKO20 KOHMPOTA NPOMUE MHo2uMu pumonamozernamu. LLmamm-
AHMA2OHUCT MPUXOOEPMbL, BbIOPAHHBIU 8 KAUeCMEe deeHma OUOKOHMPOTA, O0NICEH NPOAGIAMY BbICOKYIO AHMUOUOMUUECKYIO,
2UNePNapazumapHyio u Ju3upyiowyio akmueHoCms 6 OMHOUIeHUU YUMOnamozeHHbix 6u008. Kpome mozo, on dondicen dvimo
CNoCcobeH paseueamvCs 8 WUPOKOM Ouanasone memnepamyp, pH u opyeux abuomuueckux (paxmopos, a maxaice 6bIHcusamy u
AKMUBHO PASMHONCAMBCS 6 NOUe Unu Opyeux cyocmpamax. Cmambvs noceauwena CKPUHUHZY MECHIHBIX U30IAMO8 MPUX00EPMbL C
BbICOKOU AHMALOHUCTNUYECKOU AKIMUBHOCIbIO. B pesyibmane npogedeHHbix SKChepUMeHInos 0blll NPO8eOeH CKPUHUHS U30TAMO8
mpuxooepmul, 3HeKmMuHbIX NPOMUE NOYEEHHBIX DPUNMONAMOLEHHBIX 2PUOOB.

Knroueswvie cnosa: acenmul buoxowmpons, Trichoderma, mukpoorvle aHmazoHUCHbl, NOYBEHHbII SPUOKOBDLIL PUMONANMO2EH,
CKPUHUHE.

Abstract. The use of biological control agents against crop diseases is emerging as an alternative method to replace chemical
control. Antagonistic fungi of the genus Trichoderma are widely used as potential biological control agents against many plant
pathogens. The selected Trichoderma antagonist strains as a biocontrol agent should exhibit high antibiotic, hyperparasitic and
lysis activity against phytopathogenic species. In addition, it must be able to develop in a wide range of temperatures, pH and
other abiotic factors, as well as survive and actively reproduce in soil or other substrates. The article is devoted to the screening
of local Trichoderma isolates with high antagonistic activity. As a result of the experiments, were screened Trichoderma isolates
effective against soil-borne plant pathogenic fungi.

Keywords: biocontrol agent, Trichoderma, microbial antagonists, soil-borne fungal pathogen, screening.

Kupwuw. MectrumanapHy nHkop atné 6ynmainavrad 3apapu
MyTaxaccucnapHu ynapaaH gonjanaHviliHu KaManTUpuLwHu
yrinawra max06yp kunMmokaa Ba Y3 ypHuaa kynnab rnoban
KoMnaHusnap yrnapHu ypHuHU Bocuwl y4yH xap Xun BOCWTa,
TU3MM Ba MaxCynoTnapHu Taknud kunub kenmokaa. Mykobun
BapuaHTnap opacuaa 6apkapop Ba OpraHuk KWLLMOK XyxKanuru,
reHeTWK y3rapTupunraH opraHuamnapgaH gomngananui, 6uo-
NOrVK NecTuumManap spaTuLL Ba kynnaw kabunap masxya.

Bup Heuya yH nunnappaH Gepu cdutonaTtoreHnapHu Ha-
30paT KUIMW y4yH Buonoruk Kypaw ycynnapu KynnaHunué
kennHMokaa. byHaa MukpoopraHmamnap 6romaccacy Tynpokka
KMpUTUITraH xonga, ypysnap éunad apanawwtupunub, kyyatnap
ungusnapu 6uonpenapat aputmanapura 6otmpunub xamga
TyFpuaaH TyFpu Gaprnap yctvra nypkanraH xonga vinartumran
[37]. Buonoruk Hasopat yuyH kynnab Tabpudnap maexya. Ogaunii

kunub anTtraHga, bBonoruk Kypall 3apapkyHaHaa opraHu3MiapHm
6oLlka opraHmamnap 6unaH TYXTaTULWHKU €KW WYK KUIWLIHK Y3
nyura onagun. ACocun Fos MUKPOOPraHN3MIapHu TYFpruaaH-TyFpu
&kv BunBoCMTa MaHUNYNALMS KAWL RYNy BUnaH kacanmkKHUHE
TapKkanuwm ékn pUBOXIAHULLMHW KaManTUpKLL CTPaTermsicuim
y3 nuura onagu [32].

ByryHrn kyHga Guonoruk HasopaT koHuenuusicu Hadakat
3KMH 3KMLL TU3MMMapWUra aHTaroHUCTNapHW KUPUTULLHK, Banku
anmMawnab akuL, yeuMnuk konamknapuHm 6oLukapuiu Ba GoLuka
KEHT Kynamnv MagaHuin Tagbvpnap opkanu govmui doganm
opraHuamnapra épgam bepuiura MysmkannaHraH atpod-MyxuTHA
MaHUNyNALMA KUIULWHW XaM Y3 nyura onagu.

MaTtoreHHN HasopaT KUNWLW Yy4yH uwnatunagurad own-
Janu opraHuam Guonoruk Hasopat areHTn (BHA) ne6 ata-
nagu. 3ambypyfnap Ba 6akTtepusnap ycumnuknappa ka-
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cannuk KysraTyBuunap, XycycaH, Tynpokaaru guronartoreH
3amMBypyFnapH/ Has3opaT KUMULW YYYH YpraHuiraH aHr acocuii
Guonoruk Hasopart areHTnapuamp [39].

Buonorvk HasopaTt Tabuni pasuwaa cogup 6ynmwmM MyMKUH
Ba MaToreHnap Ba ynapHWHI aHTaroHMCTNapy ypracuaarm 9Kono-
VK MyBO3aHaTra onunb kenaguraH camapany omun xucobnaHaau.
Yeumnuknap k1 MMKpoOpranMamnap axpataguraH KUMEBWiA
mMopZanap 6unan KkapLum Kypaluuil Gruonoruk Hasopar Kunuiira
kmpmanaun. bronoruk Hasopat kv GMONOrvK XMMos Kunuu - By
nonynauMs gapaxacugaru xapaéd 6ynué, yHaa 6up Typ no-
NyNsaUMsicU MMPTKUYIMK, NapasuTiuK, NaToreHnmMK éku aHTaro-
HW3M kabu MexaHu3mnap xucobura 6oLKa TYPHUHT MUKOOPYHM
kamantupaam [38].

Yeumnuk Kacannuknapu KysraTysumnapura kapLuy 61uonork
KypaLLHUHT aCOCUI Xu1xaTnapu y4Ta kateropusira axpatunagu:

1. MatoreH GuomaccacuHn NyK KunaguraH, UHOKYNMSHTHUHT
KYUYMHWU €KW arpecCcuBnUIMHU KamanWTupaguraH aHTaroHUCTUK
MUKpOoOpraHuamnapgaH congananu opkanu naTtoreH nonyns-
LUNACUHN KaManTUpWLL;

2. PakobaTbapgoll, aHTMBMOTUK EKM NapasuTap Tabecup
KWMyBYM MUKpoOOpraHmamnap 6unaH ycMmnuknap t3acuHum,
GaprrnapvHu Ba pusocdepacuHy NnatoreH MUKpoopraHuaMnapaaH
XVMMOSI KUMULL STbHK Bronoruk Tycuk 6ynim;

3. 3apapnaHraH xyayaaa natoreH 6yniMaraH MUKPOOPraHU3m-
nap €kv areHTnapHu navao KUMWL, YCUMIUKHWUHE naToreHra
HuchaTaH YaaMNUNUIMHY OLLMPULL KN MHAPEKLMSNaHraH KOMHM
arannatl Ba naToreHHW 03vKadaH KOMavpuLL, YHW 3apaprnaHraH
30HagaH cuknb unkapuw [20, 34].

Trichoderma spp. YyCUMAVKNApHUHI KyNrmHa Kacannukna-
pvra kKapwwm noteHuuan 6uonorvk Hasopart areHTu cudatuga
4yKyppok ypraHunraH [18]. Trichoderma spp. Typnapu 6yinua
onunb GopunraH TafKUKOTNAPHUHT aKCapusATV yNapHUHT naToreH
3ambypyfnapra kapwu BHA cudatupgarn daonusatu dunax
0ofnuk [24, 35, 36]. Trichoderma spp. HUHT aHTAroHUCTUK dhaon-
nmryn 6up HeyTa CUHEPTK MexaHuamMnapra 6ofFnuk [27]. Bynapra
aHTMOWO3, NapasnTUaM, XY>KalnH YCUMIVKHWUHT YngaMnannvrm,
pakobaT, XTUHONUTUK (DEPMEHTNAP CEKPELIUSICY, MUKONapasu-
TU3M Ba MHIMOMPNOBYM Mogaanap unab Yvkapuil kabu Typnu
MexaHu3mnap kupagu [26]. Trichoderma 6uonoruk chaonnuk-
ka ara 6ynraH 6up kaTop MKKunamyu metabonuTtnap uwnab
yYnkapagum [23, 25]. KynruHa nsonatnap Ky4nu onmnopTyHUCTUK
6ynunb, Tes ycaam, kynnab cnopanap Xxocun kunaau xamaa Kydnu
aHTMOWoTMKNap nwnab yukapagw. WyHpan kunub, By aHTaro-
HUCTWK 3amBypyF 3KOMOrWK XuxataaH MyBaddakkuaTiu Typ
xucobnaHaau Ba nsonsatnap 6apya 3oHanapga aHvknadraH [33].

NcTrukbonnu wrammnapHu TaHnaw yy4yyH mabnym 6up
MUHTaKaHWHI Maxannuii M3onaTnapu opacuaaH caon 6ynraH
N30MATNApHW KNAMPWLL amanra owmpunaaun. YyHku 6up xyaoyara
MocnalluraH Ba LWy LwapoutaaH axpatunrad Trichoderma Typ-
KymMu Typriapu, 6owka wapoutda daon 6ynonmangn. babau
TagkukoTuMnap 6y xonatHW xap kanzaw Typaarv Tynpoknapza
KeHr TapkanraH Trichoderma Typkymu Typrnapu yptacuaarm siLlail
MalgoHN Ba 03MK-OBKaT MaHbanapu yvyH y3apo pakobat 6unaH
oofnawagu [1].

BuoHasopat areHTn cudatuga TaHnadrad Trichoderma
LUTAMM-aHTaroHUCTH - MToNaToreH Typnapura HucbaTaH roKopu
aHTUOWOTVK, TMNepnapasuTUK Ba NU3NCNOBYM (DAOMNMKHU Ha-
MOEH Kunuwwm; xapopat, pH Ba 6olwka abuoTrk omMunnapHmu
KEHI AMano30HMAA pYBOXIIaHa onuuv; Tynpokaa €ku Goluka
cybcTpatnapaa axwm caknaHunb, daon Kynas onvium kepak [2].

V36ekncToH Pecnybnmkacy KULWINOK Xykanuriaa vwnatui
yYyH pyxcat atunraH 6uodyHrmumanapHuHr 80% OaH opTuFn
XOPWKIAH KeNTUpUnraH Tanép npenapatnap €K1 XopukaaH katTa
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xaxmza kentupunnb Ysbekuctonaa kagoknarHaéTraH npenapart-
napamp. AbHy 6y BHA napHuHr kennb Ymkuwmn maxannumn amac.

Pecnybnukamuaga Trichoderma spp. acocnu 6uonpenapar-
NapHU kacannuknapra kapLum Kkynnaw 6ynmnya 6up katop nnmmn
TaJKuKoTnap amanra owmpunrax 6ynun6, 6ynapra X. Tunnaes [6,
7, 8], A Xakunmos [11, 14], A.XakumoB Ba 6. [15], 3.A.Ky3uves [3]
Ba H.Tunnaxomxaesa [9, 10] nap kmpagn. WyHpan 6yncana,
Maxanimin aHTaroHUCTNApHU CKPUHWHT Kunuw Bynmnya maxcyc
WNMWIA TagKUKOT ULLINapy Aesipnv aManra oLuvpuMaraH.

PecnybnukaMusHn MKNUMUHWUHT KECKMH KOHTUHEHTamNmuru,
XyCycaH BereTauusi aBpuaary kopy xapopart, nact Hammuk,
Ky€LU paguaumsicu (Ly xxymnagaH rokopu Yb HypnaHuw nHgekcm)
XOpvKAaH KenTvpunraH 6uodpyHrMuuanap camapagopiivruHm
OY4MK [ana LwapovTuaia KeckuH nacanTmpaaun. byHaaH Talkapw,
UMMOPT KWUIMHraH Gronorvk yHrmumManap TaHHapXuHy HKopu
GynuLLIN UMMKIA XKamoanap Ba OniMmMnap onagura maxannuin 6vono-
VMK Ha30paT areHTNapyHY CKPUHWUHE Kunuiira 6ynraH Tanab Kysam.

tOkopvaarinapHn nHobatra onraH Xo0naa, KULLMOK XyKanuru
3KMHNapu akunaguraH mangonnapgaH Trichoderma Typky-
MWHUHT Maxaniui M3onsTnapuHu CKPUHUHE kunuw 6yinda
Tagkvkotnap yTkasungu. byHaa kanamnup Ba nomupgopga
Kacanmnuk KysrataguraH SbHU YNapHUHT 3apapnaHrad HamyHa-
napviaaH axpatunrad Fusarium oxysporum f. sp. lycopersici,
Fusarium oxysporum f. sp. capsici, Fusarium solaniBa Sclerotinia
sclerotiorum Tynpok cuTonaTtoreHnapura KapLuy CUMHOBAAH
yTkasuw 6ynnya Taxxpubanap amarsra owmpunau.

TapKukoT ycynnapu Ba matepuannapu. Tynpok outonaro-
reH 3ambypyFrnapuv Ba Maxannuii aHTaroHNCTNAPHUHT Cod KyIb-
TypacWHM axpaTuLl, ynapHu kaTa aKkuLL Ba caknallja o4y arap,
kapTowkanu aekctposanu arap (KOA), cycno arap kabu o3vika
MyxuTnapuaaH dovigananungun. O3vka MyxutnapHu Tapkubu Ba
YHV TaképnaLu KeTMa-KeTnurv, CTepUnmn3aLms KMmLL Ba caknatu
MMKororusi Ba outonaronorusiaa yMymkabyn KUnmHraH ycynnap
épaamuaa amanra owmpungum [5, 17].

Trichoderma spp. Typkymun msonatnapuHu pusocdepa
TYNpoKnapuaaH axpatub onu yyyH CYHNMTUPKULL yCynuaaH
(BakcmaH metoan) chonmgananungu. AxpartunraH cycneHaus
moaudmkaums kunuHrad KOA (pydpamnuumi 50 mkr/mn + xno-
potanoHun 1,25 mkr/mn) o3uka MmyxmTura akunam Ba 28°C ga nH-
Kybaumsra kynungw. MNetpugarn yHn6 YnkkaH KornoHusinap CoHv
xncobnab YvMKMnau Ba Tynpokaary 3aMOypyFnapHUHT yMyMUWIA
COHM (KxKb/r) aHuknaHau. boluka 3ambypyFnapaaH UKk mapTa
cybkynsTypanall épaammnaa TosanaHav Ba KeuHri Taxpmbaraya
coByTknyga 4°C pga caknangu [27].

Y.l'amc Ba X.Buccett [22] nap TaBcvdm kenTupraH aHuknarmy
acocuga Trichoderma Typkymun Typrnapu MopdOnoruk UaeHTu-
dukaums kunuHan. Mukpockonus Optika B-290 Ba Mukmen-5
6ronoruk Mukpockonnapuga onné Gopunau.

Trichoderma spp. TypKyMW U30NATAapUHUHT MONEKYNAp-reHe-
TUK aeHTUdmKaumsacu (Tagkukotnapaa outonatoreH MMKpoop-
raHu3mnapra tokopy aHTaroHUCTUK PaONNNKHM HAMOEH KunraH 2
Ta u3onsr) , amnnudurkauna kunuHrad AHK dparmeHTnapuHuHr
CMKBEHCM HaTwkacupa amanra owwvpungn. Hykneotuanap us-
yunnuruHy Tekmenai Ba TyFpunaw UGENE (UniPro, Poccust) Ba
ClustalX pactypnapuaa 6axapunraHmaaH cyHr, BLAST (Basic
local alignment search tool) knaupys MHCTpymMeHTV €éppammnaa
NCBI (National Center for Biotechnology Information, AKLL)
(http://www.ncbi.nlm.nih.gov) reHeTMk mabnymoTnap 6asacura
TaKKOCMNaHraH xonaa Typrnap uaeHTuukaums KUnmHau.

Trichoderma Typkymun n3onaTnapuHUHI cutonatoreH
3ambypyfnapra HucbataH aHTaroHUCTUK haonnuru “kapama
kaplwm konoHus” (“Mkkn KynbTypa” ycynu) ycynu acocupa
aHUKnaHaw.
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«Kapama kapLum konoHus» ycynuaa Taxpuba yTkasuw yuyH
7 KYHNUK NaToreH Ba aHTaroHWCT KynbTypanapuaaH dongana-
Hungw. MeTpm nukobyacu mapkasuaaH MKKM TOMOHra 2.5 cm
[aH kapama-kapLuu paBuLLAa aHTaroHUCT Ba natoreH broknapu
(0.5 cm) akunmnb, 24-25°C xapopatnu TepMocTaTra Kynnnau.
KyHnuk kysatyenap onu6 6opunraHga, KonoHusnap paguycu
ynuab 6opunaun. Taxpubapa Fusarium oxysporum f. sp. capsici,
Fusarium oxysporum f. sp. lycopersici, Fusarium solani Ba
Sclerotinia sclerotiorum Tynpok dwuTonaToreH 3ambypyfnapu
KyneTypanapvaaH doaanaHungum. Taxpubanap 5 kanTapukaa
amanra owwupungu. NaTtoreH M3onNATNApUHUHT paguan ycuiim
3, 5 Ba 7-kyHnapm xucobra onuHau. Hasopat BapuaHt bunaH
Takkocnall OpKanu aHTaroHUCT U3onATNapuHu uTonaToreH-
napra TabCupu, SbHU YHU MULenuan YCULLMHU MHrMbupnat
Kypcakumunapu Kynuaaru popmyna épaamMuaa aHuKnaHau:

rR="T100,

By epga, R-mMuuenvin YCULIMHUHT MHIMOMpRnaw kypcaTkuy,
%; C-Hasopat BapuaHTMaa MaToreHHWHr pagvan yCuliun, MM;
T-Taxpnba BapuaHTMaa NATOreHHUHT pagvan ycuwu, mMm [5,
19, 21].

TapKUKOT HaTWXanapu Ba yNapHUHI Myxokamacu. ToLu-
KeHT Ba PaproHa BMMOATNAPWMAAH KeNTupunraH pusocdepa
TYNpOKNapy HaMmyHanapuzaH Cylntupuw ycynu éppamvaa
nactnab xamu 18 Ta Trichoderma spp. usonatnapu cod Kysb-
Typanapu axpatub onuHan. AxpaTunraH u3onsatnap opacu-
[JaH HaMyHanap Kentupunran xyaya xamaa
N30NATNAPHUHT YCuL Tesnurura kapab 6 Ta
Trichoderma spp. Typkymu Typnapwu axpa-
TM6 onuHaun. Trichoderma spp. TypnapuHm

N30NSTNapyu MONEKyNsAp-reHeTUK AEeHTUdUKaLNA KUITMHAK.
YTkasunraH Monekynsp-reHeTuk uaeHTudvkaumsra kypa, Mop-
donorvk naeHTudukaunsa kunuw Hatwkacuga Trichoderma
harzianum cudatuga aHvknadraH Ne62 msonat, 6y metogna
xam Trichoderma harzianum peb annknaHraH 6ynca (GenBank
Accession number = PP400390), mopdhonoruk ngeHtudukaums
HaTwxacuaa Trichoderma viride ne6 aHuknaHradH Ne63 usonar
aca, AHK cukBeHcu HaTuxacura kypa Trichoderma asperellum
(GenBank Accession number = PP177538) akaHnuru mabiym
6ynaun. Ywby xonatHu Trichoderma TypkymuHuHr Trichoderma
cekumsicura MmaHcyb 6ynraH 6y nkkv 6up Gupura SKMH TyprapHu
MOPEOMOrvK aHVK MAEHTUMUKALMS KATMLL MYLLKYT SKaHMIMaaH
danonart 6epagw.

Trichoderma TypKyMu U30NSATNApUHWUHT NOMUOOPAAH axpa-
TUNraH Ba yHAa Kacannuk Kysratagwuran Fusarium oxysporum
f. sp. lycopersici Ba Sclerotinia sclerotiorum dwuTonatoreH
3amMbypyfnapura HucbaTaH aHTaroHUCTUK haonnurn “kapama
Kapwm konoHus” (“vkkn KynbTypa” ycynu) ycynu acocupa
aHvknanan (1-xagean). Trichoderma nsonstnapu opacuga
YCULIHW MHIMBMpnaLL kypcaTtkuym bynnda Makcrman Kypcartkuy
Ne63 (Trichoderma asperellum) w3onstuga kang aTunuo,
Fusarium oxysporum (92) ra nucbataH 75,2%, Sclerotinia
sclerotiorum ra Huc6aTaH aca 72,2% Hu Talwkun Kungu. Taxpu-
6apna Ne61- Trichoderma harzianum (52,6 Ba 53,2% Hu), Ne75 -
Trichoderma harzianum (48,2 Ba 44,2% Hw) Ba Ne87 - Trichoderma
viride (48,0 Ba 45,7% Hu) n3onatnapu HucbataH nacT UHrMBMp-

1-xadearn.

Trichoderma spp. n3onATNapuH1 NnoMuMaopAa kacannuk KysrataguraH
Fusarium oxysporum f. sp. lycopersici Ba Sclerotinia sclerotiorum chutona-
TOreHnapu MULENUANapuHN YCULLMHM UHIMOUpNaLL KypcaTKuynapu.

KOA osuka myxuTvaa vsonaums knnuHau sa ®uronaroreH 3aMO0ypy¥ U30JIATIapU -
MOHOCMOpa xonuaa axpatné onnHnb, gactnab AHTaroHucT F ; Sclerotini Ypraua,
MMKPOCKOMS! OpKan AacTnabki Mopdonok | Ne | 3amGypyr usartun oxysporim clerotinia %
NOEHTUMKALMS KUTMHAN. ) T f. Sp- Iycopersici scler:;tmrum
Mopdonoruk nageHTudukaumsra Kypa, ax- Yenmnu mHruéupaam KypeaTkuiu,%
F;{?f“{'”(ﬁ“m”ﬁ‘ﬁ”gzﬂaﬁ ;g;h?de;mg hafzfa(’{g" 1. Ne61 52,6 53,2 52,9
ifai (Ne61, Ne62, Ne75), Trichoderma viride
Pers (Ne63, Ne87), Trichoderma hamatum 2. Ne62 69,4 65,3 67,35
(Bon.) Bain. (Ne68) Typnapu akannuru | 3. Ne63 75,2 72,2 73,7
aHuKnaHau. BygnaH Tawkapu, Tynpok du- | 4. No68 62,1 60,8 61,45
TonaTtoreH 3ambypyfFnapura kapLim okKopu o
@HTArOHNCTUK PAONSIMKHU HAMOEH KumraH >. Ne75 48,2 44.4 46,3
Trichoderma TypkymuHUHr Ne62 Ba Ne63 | 6. Ne87 43 45,7 46,85

1-pacm. “UKkn Ekn Kapama-KapLum KynbTypanu arapnu
6nok” ycynuaa aHTaroHMCTUK (PaonfMKHU aHUKnaL
(Fusarium oxysporum f. sp. lycopersici)
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2-pacm. Y4 ToMOHNM arapnu 6nok ycynuaa
aHTUdyHran aonnMKHN aHuKnaLl
(Fusarium oxysporum f. sp. lycopersici)




naw KypcaTkM4MHU HaMOEH kunraH 6ynca, Ne62 - Trichoderma
harzianum (69,4 Ba 65,3% Hu) Ba Ne68 - Trichoderma hamatum
(62,1 Ba 60,8% HK1) n3onATNapy NaToreH PUBOXIMAHNULLMHK YpTaya
MHrMBMpnaLy KypcaTKM4YMHU HAMOEH KUnaw.

LLyHuHraek, kysaTyenapga Ne62 Ba Ne63 myxutaa Tes yeuLum
6unaH Bupranvkaa yavaaH natoreH xyxanpacu eBoprnapuHu
nap4yanoB4M XUTMHa3a Ba [NtokaHasa kabu ruaponuTuk dep-
MEHTNap axpaTuium xucobura ynapHu MULENUACUHU HOOYA,
KUNMLIKM aHUkNaHan. By xxapaéHHu aHTaroHWCT Ba naToreH Mu-
LienuiinapuHuHr gactnabku yypaluyBuaa Kypul MyMKuH. [etpu
nukobyacu mapkasuaa natoreHHuHr arapnu 6noku (0,5 cm) Ba
y4 TomoHnama Ne63 (Trichoderma asperellum) naonsatu arapnu
6rnoknapm akunraHaa, MHokynauusgan 82 coart ytrad (3.5 kyH),
naToreH yCuLIMHW AacTrnabku HykTacura kagap uHrnbupnanm Ba
MuLenuiinapuHn Tynuk Hobya kunau (1, 2-pacmnap).

Taxpnbaga 6up Typra maHcy6 6ynraH Trichoderma harzianum
Rifai HuHr Ne61, Ne62, Ne75 nsonstnapuHUHI aHTaroHUCTUK
chaonnuru Typnnya 6ynam Ba 6y n3onatnap opacuaa aHr kKopu
KypcaTtkuy Ne62-usonsataa kamg aTungu.

WyHaan kunub yTkasunrad okopugarm taxpuba, nomu-
JOPHWHI KacannaHraH HamyHanapuaaH axpartunrad Fusarium
oxysporum f. sp. lycopersici Ba Sclerotinia sclerotiorum cw-
TOnaToreH MUKpOMMLETNApUra KapLiy tOKOpyM aHTaroHUCTUK
chaonnukHn HamoéH kunran Trichoderma asperellum TypyHUHT
nctukbonnu Ne63 n3onsaTvHM aHUKNaLl UMKOHUHK Gepau.

Trichoderma usonatnapu (Ne61, Ne62, Ne63, Ne68, Ne75,
Ne87) Kanamnupga kacannuk kysrataguran Fusarium oxysporum
f. sp. capsici Ba Fusarium solani natoreHnapy MuLenuitnapuHmn
yCULWMHK, HasopaTra HucbaTtaH conuwTupraHia ceaunapnu
papaxaga uHrnbupnarannuru (42.8-76.4%) mabnym 6ynagu.
[MaToreH Ba aHTaroHWUCT yyyH Kynaw 6ynraH o3uvka Myxutuaa
(KOA) Ba 6up xun xapopart (24-25°C) wapovTnaa aHTaroHucT-
nap chutonatoreHnapra (Fusarium oxysporum, Fusarium solani)
HucbaTaH Te3pok ycuwm kang atungu. Tagkukotnap LyHu
Kypcatavku, Trichoderma HuHr Ne63 nsonatu 6oLuka nsonsatnapra
HuchaTaH FoKOpY aHTaroHMCTUK haoNIMKHK Kag aTnb, Fusarium
oxysporum fa YCUWHW uHrmbupnaw kypcatkuun 75.6%Hw,
Fusarium solani pa aca 74.2%Hw Tawkun kunaun. KenvHr tokopu
aHTaroHNcTuK chaonnuk aca Ne62 nsonsataa Kysatmnmb, yHaa uH-
rmbupnatu kypcatknimn 71.2 Ba 71.4% 6ynawm (2-xagean, 3-pacw).

Taxpubaaa cuHoBAaH yTkasunraH 6apya aHTaroHMCT n3onsT-
napw Fusarium oxysporum f. sp. capsici Ba Fusarium solani ko-
TNOHWSANAPWHW YCULLMHW MHMMBMpnaan. Mukpockonuk KkyaaTtyenap

aca Trichoderma nsonatnapu Fusarium oxysporum sa Fusarium
solani rucpanapw opacuga oMMaBuin YCULLHK t03ara KenTupraH
6yncaga rudanb ypalHu SbHU runepnapasvuTiaM to3ara Ken-
magn. ®uTonatoreH ycuwmHn Yerapanawm Trichoderma uso-
NATNapy TOMOHUZAH XyXXalpajaH Tallkapura YnkapunaguraH
MUKOMMTUK (DEPMEHTNAPHN axpaTUnuLn unaH n3oxnaHaau.

3-pacm. “Ukkun €k Kapama-KapLum KynsTypanu arapnu
6nok” ycynuaa aHTaroHMCTUK paornyMKHU aHuKnaL
(Fusarium oxysporum f. sp. capsici)

2-xadearn.

Trichoderma spp. nsonaTnapuHUHr KAaNamnNuppa Kkacaniuk Kysfatagurad Fusarium oxysporum f. sp. capsici
Ba Fusarium solani couTonaroreHnapn MuuenumunapmHn YCULWMHM MHIMGMpnaLw KypcaTkmunapu.

AHTArOHHCT ®uTonaroreH 3aMO0ypyF H30JATIaPH Vpraua, %
Ne 3aMOypyF Fusarium oxysporum f. sp. capsici Fusarium solani
H30AHTIapH Veumnn auruGupaam kypearkuan,%
1. Ne6 1 54.8 54.0 54.4
2. Ne62 71.2 71.4 71.3
3. Ne63 76.4 74.2 75.3
4. No68 64.1 63.0 63.55
5. Ne75 42.8 48.4 45.6
6. Neg7 48.2 44.1 46.15
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HOkopuaa kenTupunraH “wkkn €ku Kapama-kapLuu KynbTypa-
nn arapnu 6nok” ycynuaaH TalKapu aHTaroHUCT PaoniuKHM
aHuKnallga “cytok Kynetypa-arapnu 6nok” ycynuaad xam ¢oii-
pananungm [5]. ByHpa cdutonatoreH Fusarium oxysporum f. sp.
capsici 3amBypyFuHUHT (B-1 n30naTn) 7-KyHNUK CytoK KynbTypacu

19 | I ' '
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4-pacwm. In vitro wapontnaa aHTaroHUCT 3amMBypyFnapHu
Tynpok coutonaToreH 3aMoypyFu MuLenuimnnapuHm
YCULLMHM MHIMOUpnaw KypcaTkuunapu.

g B 4

4 2

5-pacM. Trichoderma spp. nsonatnapuHu
AHTaroHUCTUK aonNIMruHN aHuKnaw
(Fusarium oxysporum f. sp. capsici).

Tanépnanub, ctepun KkaTTuk osunka Myxuti (KOA) myxuTu to3acura
0.3 mn xmcobuaa Kynmnub, Lwnartens épaamvaa €Mt YMKUNam.
YHOaH CyHr 7 KyH JaBoMMAa KaTTMK MyxuTaa KynbTypanaHraH
aHTaroHucT Trichoderma spp. nsonatnapu Kynerypacugad 0.5
CM KaTTanukgaru arapnu 6ok onvHuG, dmuTonatoreH Fusarium
oxysporum f. sp. capsici 3amBypyFuHWHT (B-1 n3onsaTu) 7-KyHNmK
CYHOK KynbTypacu MHOKYNSILMS KUIMHIaH nukobyanap mapkasura
kynunam Ba 25°C xapopataa nHkybaumus kunuHam (4-pacm).

Hazopat BapvaHTvaarm aHTaroHcT 3aMBypyFHUHT 63 N30nsTK
(ABbHKM NaToreH cytoK KynTypacwy KyLumnmaraH o3uka myxutaa 1,
2 Ba 3-cyTKa YCTMpUnraH aHTaroHMCT 3ambypyF).

CuHoBpaH yTkasunraH 6apya aHTaroHUCT 3amOypyF M30MAT-
napu F.oxysporum 3am0ypyfM MULENUIANAPN PUBOXKIAHWLLN
UHrMbupnagn éku TyxTatam. JlekuH usonsTnap opacvaa “mkku
KyneTypanu arapnv 6rnok” ycynupa HKopy HaTuka kypcatraH
Ne63 Ba Ne62 aHTaroHucT m3donatnapu Oy Taxpubaga xam
HucbaTaH HKOPW aHTaroHUCTUK aonnukHK Kypcatam. byHaa
Ne63 Ba N262 nsonstnapu MHOKynsauusaaH Tynuk 72 coat yTray,
nukobyanapHu 90 Ba 86 Mm to3acuHu Kkonnab onaw (5-pacm).

Yw6by Tagkvkotnap, pusocgepa TynpoknapuaaH axpatunraH
Maxannuin Trichoderma n3onaTnapuHn KOPU aHTaroHUCTUK
chaonnuru, SbHU aHaH MMKOMapasuTWK haonamrn MaBxyanm-
rMHY siHa 6up MapTa ncboTnanan xamaa noteHuman 6uoHasopat
areHTn cudatnaa donganaHuiHm Kynnab KyBeaTnanau.

XYNOCANAP

Trichoderma Typkymura maHcy6 axpatunraH mMaxannui
aHTaroHuctnap opacugaH Trichoderma asperellum Typura
mMaHcy6 6ynraH Ne63-u3onar, Taxpubana donganaHunraH rno-
mupop (Fusarium oxysporum f. sp. lycopersici, Ba Sclerotinia
sclerotiorum) Ba kanamnupaa (Fusarium oxysporum f. sp.
capsici, Fusarium solani) kacannvik Ky3rataguraH 6apya Tynpok
cdmTonartoreH 3ambypyFnapura KapLim HOKOPW aHTaroHWCTUK
chaonnmkHm HamoéH kununob, dutonaToreH 3ambypyFnap muue-
nMiANapuy yCuLnHW MHmbunpnaw kypcatkuyinapu 72,2-76,6% Hu
TaLLKWM Kunau.

Trichoderma harzianum Rifai TypuHuHr Ne62-nsonatu
Fusarium oxysporum f. sp. capsici ~ Ba Fusarium solani Tynpok
chutonaroreH 3ambypyFnapv MULIENWIACY pagmans YeuwmHm 71,2-
71,4% ra nHrnbupnaaw.

Jactnabkv ckpuHUHT KunuHrad ywby Trichoderma Typkymu
N30MATNapy BEreTaumoH Taxpubanapaa xam mkobuin HaTuxa-
nap GepraH Takampaa, ynapaaH 6uonoruk Hasopat areHTrnapu
cudatuga donganaHnl MyMKkuH 6ynaam.
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TRICHODERMA TYPKYMUIA MAHCYB BYJITAH
MAXAJI.JII’IPI N30JATIAPHUHI MOP®OJIOT'UK BA
MOJIEKVYJIAP HIEHTUO®OUKALNUACHU

XakumoB Anb6epT AXmegoBuY,

TolkeHT AaBnat arpap YHUBEPCUTETU JOLEHTH,
YtaraHoB Camag Bo6omypop yFnu,
Yeumnuknap kapaHTuHM Ba xumosicn T unmuii xooumu,
OmoHnukoB Anuwep Ypasanuesuu,

TolkeHT AaBnar arpap YHUBEPCUTETU KaTTa YKUTYBUMCH.

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
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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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