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Annomayua. Kuwinox xyscanueu SKUHIAPUHUHE KACALTUKAAPULA KAPULU OUONOSUK HA30PAM A2eHMAAPUHY KYIIAUL KUME-
8Ull Kypaut YpHUHU 60cumu yuyH MyKooun ycynea amnanud 6opmoxoa. Yuby maxonada bakmepuan éa 3amoypys buonasopam
ACEHMAAPUHUHE YCUMIUKTAPHUHE KACAIMUKIAPU KY32AMY8YUNAPULA MADCUD MEXAHUIMIAPU XAMOA OUOHA30PAM A2eHMNAPUHUHS
nomeHyuaIuHy baxonaut 6yiu4a adaduémnap wapxu Kenmupuian.

Kanum cyznap: 6uonazopam azenmaapu, mavcup Mexanusmiapi, anmazonusm, muxonapasumusm, Trichoderma.

Annomayus. AnomepnamugHvim MemoO0OM 3amMewyeHUss XUMUYECKO20 KOHMPOIA AGIAEMCs UCHOIb308aHUe OUOTOSUYECKUX
Menmooos 60pbObL ¢ DONEIHAMU CENbCKOXO3AUCIMBEHHBIX KYIbIyp. B cmamve npusooumcs 0630p numepamypul no MexaHusmMam
oelcmeus 6aKmepuanbHbIX U 2PUOKOBLIX OUOKOHMPOTUPYIOWUX A2eHIMO8 HA (PUMONamozensl, a maxice OYeHka NoOmeHyuana

OUOKOHMPOTUPYIOWUX A2EHIMO8.

Knrouesvie cnosa: 6uoKoHmponbHble deeHmbl, MeXaHU3Mbl OCtCMBUsL, AHMALOHUIM, MUKONAPASUMUIM, MPUX00epmd.

Abstract. An alternative method to replace chemical control is the use of biological methods to control of agricultural crops
diseases. The article presents a review of the literature on the mechanisms of action of bacterial and fungal biocontrol agents
on phytopathogens, as well as an assessment of the potential of biocontrol agents.

Keywords: biocontrol agents, mechanisms of action, antagonism, mycoparasitism, Trichoderma.

Knpuw. OpraHvk KUWNOK XY>XanuUrMHWHT acocuid wapTna-
pvaaH 6upu 3apapnu opraHM3aMnapra kapwmv nectuuuanapaaH
doviganaHmacnuk ékv ynapaaH doviganaHuiLHn MUHUMannaLw-
TUpWLLra, LWYHUHIAEeK, By 3apapnu opraHn3mnapra kapLum 6uorno-
VK BocuUTanapaaH honaanaHuwHn XXopui KUnuLra kKapatunagu.
By y3 ypHuaga nectuumpnapgaH xonu 6ymnraH, aKonoruvk cod
MaxcynoT onuvwra novaesop 6ynagu. LWy cababnu kuwnok
XY>Karnuk SKVHMapuHK 3apapnu opraHmamnapaaH XMMos kunviga
Guonorvk yHrmuma, buonHcekTMumanap xamaa éuonoruk oaon
mMoadanapgaH govgananu gonsapb macananapgaH 6upu
6ynund xucobnaHaam.

ByryHrn kyHga mabnym 6ynraH ycumnuknap vH@eKLMoH
KacannuknapuHuHr TaxmvHaH 83% vHu 3ambypyfFnap, 9% vHu
BMpycnap xamga 7% [aH OpTuFMHU dutonnasma Ba baktepu-
anap kysfatagu. KMLWNoK XyxanurHy puBOXnaHWULLNHA UHCOH
apanallyBucu3 TacaBByp 3Tub Gynmanau. Ynap TOMOHWAAH
YCUMIMKIaPHWHT 3apapnv opraHMamapura KapLum, sbHn 6eroHa

34

AGRO KIMYO HIMOYA VA O‘SIMLIKLAR KARANTINI

yTnapra kapww - repbuyuanap, kacannuknapra kapm dyH-
rmumanap, 3apapkyHaHga xaliapornapra Kaplum aca UHCEeKTU-
umanap kynnaHagu. by nectuumanap xam KUMEBUIA CUHTE3 XaMm
6ronoruk kenmb ynkuwra ara 6ynuwm mymkuH (Masnosckas n
ap., 2018).

Oxuprn nmnnapga ycvMnuknap kacannuknapuw KysfaTyB-
yunapura Kkapwy aHbaHaBUN KUMEBUIN DYHTULMANAPHUHT
Mykobunu cudatmga akonoruk cod 6ynraH 6uonoruk kypatw
yopanapwra katTa abTnbop kapatunmokaa (AsnsbeksaH, 2013).
Buonorvk Haszopart, 3apapkyHaHAanap Ba Kacannvknapra kapLum
6oLuka opraHuamnapaaH, SbHVM bruoHasopat areHTnapuaaH qom-
AanaHnb Hasopar KUnuLL yCynu KeMMHM BakTnapaa oMmmanatumt
6opmokaa (Landis, Orr, 1995).

Buonoruk HasopaT areHTNnapvHUHT TabCup KUMNWLW Mexa-
HMaMnapu. YCMMANKNapH/ NaToreHnapaaH XMMos KUMNLL ydyH
6uonorvk HasopaT BocuTanapugaH gonganaHnw 6ynnya
MyBaddDaknAaTn cTpaTernsanapHu nwnad YmkuLL Guonoruk Haso-
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paT areHTnapuH1 TabCcup MexaHuamnapuHy 6atadpcun GunuwHmn
Tanab kunaaum. bronorvk Hazopat areHTV Ba NaToreH ypracuaaru
y3apo Tabcup opKanu YCUMIMK KacanmnmknapuHm buonorvk Ha-
30paT KUIMLL MEXaHU3MUHW TYLLYHULW 6u3ra MyBadakusTnm
6uonorvk HasopaT KUMAWLL YYYH Kynain LwapT-lapouTiapHm
apaTtu ékn B1onorvk HasopaTt CTpaTervsiCUHN sIXLWMNaLl yqyH
TYNpoK MyxuTuHU Golkapuwra umkoH 6epagu (Fravel, 1988;
Handelsman, Parke, 1989).

Buonoruk HazopaTt mexaHuamu Gup HeyTa mMakona Ba
KynnaHManapza Myxokama KunuvHraH xamaa kypub yvkunraH
(Cook, Baker, 1983; Adams, 1990; Lam, Gaffney, 1993; Tronsmo,
1996; Howell, 2003). AHTaroHUCTMK y3apo Tabcupnapaa skka
y3u éku Gupranukga vwnangurad 6up Hedta mexaHuamnap
ULLITUPOK 3TULLIM MabiyM. Bruonorvk chaon opraHn3mMHUHT Tabeup
ycynu Mypakkab Ba HUXosiTAa xunma-xunaup. bakrepusnap Ba
3ambypyfnap GuoHasopat areHTnapu naTtoreHnap pUBOXWUHU
pakobat, aHTaroHMCTUK MyHocabart, MvKonapasvuTU3M Ba UHAY-
LMpnaHraH pesncTeHTNUK kabu acocuii MexaHuamnap opkanu
Tyxtatuwu mymkuH (Cook, Baker, 1983; Campbell, 1989;
Handelsman va Stabb, 1996). Yw6y Tabcup ycynnapuHuHr
xap 6vpvHM camapagopnukka Tabeup KunyeyM ad3annmknapu
Ba KaM4YunuKnapu maexya. ACOCUIA KaMyMnurv LWyHOaKu, xap
KaHa4an TabCeup KWW YCynU NaToreHnapHUHT Xyaa Top Crek-
Tpura kapLum cpaonnukiu 6epagm (Mukhopadhyay, 1994).

XapwmaH Ba Henbconnap (Harman, Nelson, 1994) yuta Gak-
Tepus (Enterobacter, Pseudomonas Ba Serratia nsonatnapu) sa
UKKUTa 3amMBypyF naonstnapuHuHr ( Trichoderma Ba Gliocladium
Typnapu) 6uonoruk TabCup MEXaHU3MUHWU CONMULLTUPAAN.
TagkukoTyMnap maexyn wiMui mabiymoTrapra acocnaHmo,
HakTepusinap GMONOrMK Ha3opaTUHUHI TabCUp MexaHW3Mnapu
6ynnya kynnaarv xynocanapra kenuwagau: (1) AHTubrnotvknap Ba
TOKCUK MopAdanapHu mwnab ymikapaam, () xyxavipa neBopuHu
6y3yBun hepmeHTnapHu nwnab uunkapagw, (l1l) dputonatoreH
3amMbypyfnap Ba 3ambypyF nponarynanapuHUHE Kynanmm yqyH
3apyp 6ynraH ypyfnapHUHr aKkccyaaTnapyuaa MonekynanapHuHr
MHaKTUBaLuusicu opkanu pakobat kunagu Ba (IV) Gaktepuan
XyXalipanapHuHr cgutonaTtoreH 3ambypyf rudpanapura énu-
Wy xucobura, ynapHUHr xaétyaHnurura canbuin Tabeup
kunagun. 3ambypyFnapHUHT TabCup KUMKW MexaHu3Mu 3ca
KynuaarunapHu: () aHTbuoTuknap Ba TOKCMKaHTNapHU Mwnab
yukapuw Ba (ll) MMkonapasuTusaM xampga xyxanpa OeBOpuHU
napyanoByn pepMeHTnapHy nwnab Ynkapu kabunapHu y3
nyura onagu.

Tabcup MexaHU3MMapHUHT xed 6rpu BGMp-BMPUHN UCTUCHO
KunMamam Ba KynuH4ya 6utta G1oNoruk HasopaTt areHT TOMO-
HMaaH OGup HeyTa Tabeup ycynnapu HaMoéH BYnuLLIN MYMKUMH.
Bab3au 6uonoruk Hasopat areHTnapu y4yH Typnu MexaHuamnap
€K1 MeXaHU3MIapHUHI KOMOMHALMACK TYpnv XU YCUMIUK Ka-
cannuKnapuHn TyxXTaTuLlra UWLTUPOK 3Taau.

3ambypyrnap acocuzary G1onoruk Hasopar areHTnapw noTeH-
umanuum 6axonatl. buonorvk Hazopat areHTnapu TErMLLIMN 03KKa
MyxuTnapgaH comnganaHrad xonga TynpokaaH, YCUMnukaaH
Ba CyBAaH axpatnb onuHUWM MyMKWH. [Monvmepasa 3aHxup
peakuuscura (M3P) acocnaHraH Monekynsap ycyn, axpaTunraH
TyprnapHu MaeHTudmKauus Kunuw, Typnapapo gapknaw Ba
MWUKOOPUHM aHUKMALL YYyH KEHT KynnaHunmokaa. buonoruk
Has3opaT areHTNapuHW aHUK MAEHTUMKALUS KUIWLL XydasMm
Myxum 6ynub, 6up Typra maHcyb 3ambypyF €k GaKTEpPUSHUHT
LUTAMMW/U30NATNAPW Y3UHWUHT GUONOrMK Ha3opaT noTeHumanu-
ra Kypa KeCkuH hapk KunuLuW, LUyHUHraek, buonoruk Hasopat
haonnuru Typnu sKOTU3MMNapaa YCUMNuK Typu, TynpoK TUMn
Ba aTpodh-MyxuT Liapoutnapura 6ornuk xonga dapk KUnmwm
mymkuH (Narayanasamy, 2019).
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BuoHa3opaT areHTu cudaTmpa KynnaHunagurad
3aMOypyFNapHUHT aHUK UAEHTUDUKALMSCUHUHT MYXUMIATA, TW-
xopat npenapaTu cudatngar KynruHa KULLNoK Xy>Kanuri 3KuH-
napwvaaru kacannuknapra kapLm kynnasunagurad Trichoderma
harzianum muconupga kypub umnkunraH. AitHaH Trichoderma
harzianum (Ospina-Giraldo et al., 1999) Ba Trichoderma
viride Pers. (XakumoB, 2018) ky3aukopuHnapga swmn MOFOPHU
Ky3FaTuLLW Kang aTUMraH.

ByHoaH Tawkapu, T. harzianum HuHT 6ab3u n3onaTnapu
3apapnaraH gOoHNapHW UCTEbMON KunraHga ogamnap Ba
xaliBoHNapaa Xuaaun Kacannuknapra onub kenuwm mMymMKuH
6ynraH TpuxoTeueHnap cuHdura MaHcy® MUKOTOKCUH MLnab
Yukapuwmn aHuknadrad (Sivasithamparam, Ghisalberti, 1996).
N3P taxnunuga maxcyc tri5 npavMmepnapvHy Kynnaw opkanu
MWKOTOKCWH XOCUI KunvaauraH 6uoHasopart yuyH moc 6ynraH
T. harzianum “3onsSTUHU TaHNab ONMLL MYMKWUHIAT KENTUPWITTaH
(Gallo et al., 2004).

duTonaToreH MUKpoOpraH1Mamap Ba 61MoONorvk Hazopar areHT-
napu ypTtacugary y3apo Tabcupnap xap xun 6ynuwm Ba ynap
MyTyanuam, aHTaroHW3m, NapasuTu3m, pakobaTt Ba MMPTKUYIIMKKA
axpaTunuwm MymkuH. MyTyanuam 6y nkku €K1 yHAaH OpTUK Op-
raHuM3mnap ypracugaru accoumauusigaH 6up-oupura conganm
6ynraH anokaHu aHrnatagu. Apum GuoHasopat areHTnapuHu
hakynbTatMB MyTyanuctnap geb xucobnawl MyMKUH, YyHKU
OyHaa siwab KonuL KamaaH-kaM xonnapaa xap kaHaan yavra xoc
XYXaluH opraHmamMra 60FnuK. KacanmnmkHuUHT TYXTaTuw fapaxa-
cun aTpoh-MyxuT LapouTnapura kapab capk KUIuwm MyMKUH.
Bup opraHusmra conga, MKKMHYMCUra aca Ha 3apap, Ha donga
KenTupyBuM accoumauus (yrowma) komeHcanmam aeb atanagu.
Arap y3apo Tabcup 6vp opraHM3am TOMOHMAAH boLukacura canoun
Tabcup kypcatca, Oy Tabcup aHTaroHuam neb atanagu. Opra-
HM3MMNap 03yka MoAfanapuHu onuLl Eku Awall y4yH MaBXyn,
6ynraH XOMHU arannalin yvyH pakobaTHu to3ara KenTupagu.
ByHpan pakobaT kyvcus 6ynraH pakobaTyMHUHT ycuwu, daorn-
MMM €KN CNOPYNSLUMSCUHUHT Nacaiumiinra onuo Kenuwm mym-
KuH. 3ambBypyFnap TypnapUHWUHI U30NATIapUHU/LLITaMMMIapyHm
mTONaToreH opraHnamra kapLum 61monoruk Hasopat noTeHuma-
NMHKU Baxonaly y4yH in vitro Ba in vivo WwaponTnapyaa CKPUHUHT
KUNMHaAM XxaMaa yNapHUHE NaToreH puBoXnaHuwwnra 6esocuTa
&k buneocmTa canbuii TabCUPUHM aHMKNALL YYyH TYpnu Xun
cuHoBnap ytkasunaaum (Narayanasamy, 2019).

Makcagnu kacannuk KysraTyBuMra kapLiv aHTaroHUCTUK
chaonnukka ara 3ambypyFnapHu TaHnab onuw yvyH “kapama
KapLUM KOnoHums” K1 “UKKK KynbTypa” ycynu acocuaa Aactrnabku
cuHoBdaH yTkasunagu (Bokhari, Perveen, 2012; Altinok, Erdogan,
2015). ByHaa naToreHHUHT Typnv Xmn n3onaTnapy Ba CUHOBAAH
yTkasunaétraH 3ambypyr Typrnapw/u3onsatnapu KynstypanaHagu
Ba UKKM OpPraHn3M y4yH xam Kynam 6ynraH myxutaa caknaHagu.
CWHOB y4yH TeCT-M30nsTnap Ba KyaraTyBYMIApHUHT MuLenvan
KonoHusinapu (arapnu 6nok) 6upu-6upmaaH 4 cM Macodgaga
MeTpu nukoBYacura KyinnraH arapnm MyxuT yCTUZaH Kynmnaau,
LyHAaH cyHr By kynbTypanap 6up-6upura kapab yca 6olunaiau.
TecT-M30NATNapHUHT NAaTOreH PUBOXNaHNLLIMIA canduin Tabeupu
6yiinya ky3aTyB yTkasub Typunaam, GyHaa ycuil Ba cropynsiums-
HW camapanu uHrubupnaraH u3onaTnap KeMUHM CMHOBRap y4yH
TaHnab onuHaam (Benhamou et al., 2002). Trichoderma HuUHP
Typrapw Kacanmnuk KysraTyB4u 3ambypyrnapaa MUKonapasmTuam-
HU to3ara KenTupuLL Ba naToreHnapra kaplim aHTMouoTuknap
ékn Golwka MeTabonuTnapHy Mwnad YmkKapuwl (aHTaroHU3m)
kobunustura ara. Trichoderma virens (unrapu Gliocladium virens
Homwu 6unaH toputunran) Rhizoctonia solani pUBOXUHU WUHMU-
OMPNOBYM MMUTOKCUH MLLNab Yvkapaan. AHTAaroHUCT TOMOHMAaH
axparturraH kancuamp aHTMOMOTUK BUp NaToreH PUBOXITAHULLINHA
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uHrmbupnaca, 6y aHTUOMOTUK MKKMHYM TypAaru natoreHra Tab-
CUp KUIMacnuru MyMKuH. T.virens faH axpatunraH sHa bup
aHTMOWOTVK Pythium ultimum Hu wHrmbupnarax 6ynca, aHaH
Oy aHTMOMOTKK R. solani ra canbuin Tabeup kunmaraH. T. virens
R. solani ky3raTysuucy rucpanapm atpocmaa ypamanap xocun
KMnmb napasutnuk kuna onagu. T.virens HUHF ynsTpabuHadLwa
HypraHuLL HaTuxkacuaa xocun 6ynrad MyTaHT Lwrammnapu (G6-2,
G6-15 va G6-57) aHTUOMOTUKNAPHM MWwnab YmMkapuLira Momun
6ynca-ga, R. solani Hv éeBown TUnaaru T. virens kabw 3apapnait
onmaraH (Howell, 2003).

Buonoruk kypaw camapagopnuru 6uoareHT Ba natoreH
ypTacvuaaru y3apo TabCUpPHU EPYFIMK MUKPOCKOMW Ba/€KM anek-
TPOH MMKPOCKOM OCTMAA TEKLIMPULL opkanu xam GaxonaHuium
MYMKWH. R.solani Ba mukonapasutuk aHgodut Chaetomium
spirale ND35 yptacugarn y3apo TabCcup EpyFnvK Ba 3MeKTPOH
MUKpocKonnap octuaa ypraHunrad. byHpga C. spirale HuHr R.
solani rncpanapu atpoduza ypanuiim Ba xyxainpa naura ycub
kupuwm kysatunrad (Gao et al., 2005). Hopserusi 3apaHru
(Acer platanoides) baprnapuaaH axpaTtunraH saHgoduTnap
KapTollka Ba Gollka 3KMHMapHK 3apapnavaurad R.solani pu-
BOXIaHULIMIa Tabcupmn ypraHunmb, byHaa axpatunrad Typnu
3ambypyfFnap TOMOHMAAH MULENUIA YCULIMHU UHTMOMpPRaLl
KypcaTtkuunapu aHvknasraH. T.viride Phomopsis sp., Alternaria
longipes Ba Epicocum nigrum ra kaparanga R. solani ycuwimnHn
TE3POK UHrMbMpnawum mabnym 6ynrad. byHaaH Tawkapu Kynb-
Typan CylKnuknap sibHU Kynstypan gunstpatnap xam naro-
reH YCULUIWHWU Typnu Aapaxaga wHrubupnaraH. T. viride HWHT
KyneTypan cunstpatu R. solani yeuwmHM nHrnbvpnaluaa  sHr
camapanu 6ynraH. KapTolwka TyryHarMHUHT Kopa napLiacuHu
kenTupmb YnkapaguraH R. solani Ba T.viride ypTacuparv y3apo
TabCUPHUHI KOHDOKAT MUKPOCKOMMWK TEKLLMPYBUY, BUONOr1K Hazo-
paT areHTUHUHT Kacanmuk Ky3raTyBYMHUHT riudpanapura ypanraH
Xonaa Tabeup 3TULLIN aHuKnaHraH. Ypamanap xyaa aund 6ynub,
R. solani rudpanapuHu maxkam ypab onraHaek KypuHra. T.viride
Ky3FaTyBUMHUHI rchanapu GunaH GofnaHraHaaH 7 KyH yTrad,
ynapga Typrop XonaTvHUHI NYKOTURULWK Ky3aTtunrad. Phomopsis
sp. Ba Epicoccum nigrum naToreH xyxanpanapura T.viride kupa
onmaraH, 6anku xyxavpanapHuHr NMU3NCUHN t03ara KenTUpraH.
By xonart, axtumon, T.viride TOMOHVMAAH XyXaWpafaH Tallkapu
XUTUHOMUTUK (hepMEHTNapHK uwnad unkapuwmn Tycdannu pyn
6epagu (Lahlali, Hijri, 2010).

KOkopuza kentupunraH nabopatopusi CMHOBRApU MUKoMa-
pa3nTu3aM TabcupaaH Gollka MexaHuamnapra ara Guonoruk
HasopaT BOCWUTanapuHU TaHnaw yyyH doiganu 6ynmacnuru
MYMKVH. LLYHWUHF y4yH MCCUKXOHA €KUM eTULITUPULL KaMepacu
LapouTnapvaa, yeuMmnvknapaaH doganaHraH xonaa 6uonoruk
Ha3opaT areHTNapuUHUHI MOTEHLMANVHM aHUKNALW yYyH Typru
cvHoBnap yTtkasunagu (Narayanasamy, 2019). BuoHasopat
areHTnapv ypyfnapaa €ku Tynpoknapaa Maexys 6ynraH Tynpok
naToreHnapy puBOXMAHULLMHM TYXTaTUL YYyH ypyFnapra mil-
noB GepunuLLn EKM TYNPOKKA KUPUTUNULLN MYMKUH. YpyFrapra
uwnoe G6epuw ag3anpok xmcobnaHaau, YyHku By OCOH Ba Te-
xamkop. T.harzianum KUEN 1585 (TvxopaT mMaxcynoTu) HUHT
6GuoHasopaT noTeHUManu TyBaknapaary akMHnapaa CMHoBAaH
yTkasunraH. Taxpubaga tynpok F.oxysporumf. sp. cepae (FOC)
naToreHu u3onsTu 6unaH 3apapnadraH, NMés ypyrnapu aca 10
r/kr mebépaa T.harzianum 6unaH wwnos 6epwnraH. bynoa T.
harzianum kynnaHunraH BapuvaHTaa NUE3HWHT 6asan ungus
YmpuL GunaH 3apapnaHuLLY UMUAA3011 Ba NPOXopa3 CUHTETUK
dyHrIMUManapy KynnaHunraH BapuaHtnap éunaH TeHr 6ynraH
(Coskuntuna, Ozer, 2008).

BaHaH pusoctepacupaH axpaTtvunraH natoreH Gynmarat
F.oxysporum Fo47 w3onatnapu Ba Trichoderma T22 Ba T5
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HWHT MKKATA gana LTammiapyvHUHT camapagopnurn 6aHaH
KyJaTnapuHu GruoHasopaT U3onsaTNapUHUHT Cropa CyCneH3nsicu
6unaH nwnos 6epuni opkanu 6axonaHraH. byHaa F. oxysporum
f.sp.cubense HuHr natoreH nsonstnapu KOA o3uka myxutnga
KYnauTupunmb, CyHrpa cTepun Tapvk ypyFnapuaa KynsrypanaH-
raH. [aToreH KonoHusinapy 6unaH KonnaHraH Tapuk ypyFnapu,
15 mn Tapuk ypyrnapu/500 mn GyFha ctepunusaums KUnmMHraH
Tynpok 6unaH apanawTtupunrad. 3apapnaHtvpunrad Ba 6uo-
HasopaT areHTy apanawTMpunraH TynpoK TyBaknapra ConmHraH
xamza ynapra 6aHaH kyyatnapu akunraH. Kyyatnap akuw on-
amaax, 6aHaH unausnapu NaTtoreH KMpULLK yYyH Kynaw wapouT
sApaTuLL Makcaamaa Kynaa 03pok xapoxatnaHraH. KacannukHuHr
PVBOXMaHUL Aapaxkacy ckannenb épaamuaa unansnosinapHu
kecuw opkanu aHuknaHraH (Nel et al., 2006).

Akpamuin Ba GoLLKanapHuHr Tagkukotnapuaa (Akrami et al.,
2009), uccukxoHa wapoutuga T.harzianum Ba T.asperellum HUHT
Fusarium solani kenTupnb YikKapaamuraH NoBUSHUHT UINAN3 YMPULL
KacannurMHUHE pyBOXNaHWLWIUra Tabeupy 6axonaHraH. JloBus
YCUMIUKNAPUHUHT Unamu3napu 3ambypyFnn GuoHasopar areHT-
napwu 6uomaccacu cycneHsuscura (1,8x107 kxk6) 6otupunraH Ba
OyFO0i-MaKKaXXyXopU Kenaknapm CornMHraH TyBaknapra SKurraH.
KacannukHUHr pMBOXNaHULWN SKMLWAAH KENnH 6-8 xadTaravya
Kaiig aTmb 6opunraH. lloBUsiHUHI nost kecManapvaa F.solani mas-
XKYANUrY TEKWLIMpWUNTaH Ba t03a CTEpUnU3aums amarsra owmpun-
raHOaH CYHr KysfFaTyBuum axpatub onuHraH. buoHasopat areHT-
napw (T.harzianum Ba T. asperellum) anoxuaa KynnaHunrasga
xamza Gupranukaa KynnaHunraHga unaus YMpuyLL kacannurura
KapLuM ce3unapnm XMMOosiHA TabMUHIaraH.

MmoponoHuka Tusummuaa yctupunagurad canat-naTtykaa
XaBhnum nnams YMpuil Ba CYnuLL KacannuruHu Kentupub
ynkapaguraH Rhizoctonia solani ra kapwm natoreH 6ynvarax
Foxysporum F221-B wtammu kynnaHunrad. F221-B wrammn
Kacannuk pvBOXMaHUWWHK HasopaT GunaH conuwiTupraHaa
TaxmuHaH 60-89% ra kamanTtupraH. LLyHuHraek, ywby wramm
YCUMIVK PUBOXKINAHULLMHKL Xam cTumynnaraH (Thongkamngam,
Jaenaksorn 2017).

Typnu kombuHaumsinapgaru kynnad omunnap 6nonoruk Ha-
30paT areHTNapuHWHI UTONATOreHNaPHUHT PUBOXKITAHULLNHMK,
WYHWHTAEK KacannUKHUHI Tapkanuiinm xamaa pyUBOXIaHMULL
[apaxacuHu kamalTUpuLL kypcaTkuunapura Tabcup Kunaau.
Kacannuk ky3raTyBYMnapHUHI XaéT uuknuaa Terviuny 6uosko-
noruk BockUYNapHUHT MaBXyanuru, 6UONorMK Hasopart areHTu
NONynAUUANAPUHUHT T€3 KYyManuLLn yYyH Kynau MyXUTHUHT
MaBXyanuru Ba OuoHa3opaT areHTNapuUHUHUHE Y30K Myaaat
caknaHa onaguraH pe3ucTeHT cropanapuHu XOCUIT KMNULWN
kabu Myxum omunnap gana wapoutnapuia uonorvk Hasopar
areHTnapu camapagopnurura cesunapnu gapaxaga tabcup
kypcatagu. LUyHUHr y4yH, By omunnap keHr Mukécaa kKynnaw
YYYH sipaTunaguraH TuxopaT MaxCynoTrnapuHu sipatuliia Ba
nwnab Ynkapuaa nHobatra onMHULLIM No3uM. In vitro, MccrkxoHa
€K1 eTULITUPULL Kamepanapuaa camapanu aeb TaHnaHraH 6uo-
HasapaT areHTnapu Typnapw/ Wrammnapy / U3onsaTnapuHUHT ca-
MapaZopr1rMHy aHyKnaLl yyYyH fana Taxpubanapu yTkasunagu.
[ana Taxpubanapu UMKOH kagap KynpoK oinapha WKKM EKu
YHIaH OpTUK MaBCYM fil@aBOMUAA YTKa3unuLLK kepak. Taxpubanap
On3aliHn MyxuMm xucobnaHub, ynap CMHOB yTkaswnaguraH Ba
TakkocnaHaauraH BapuaHTtnapra ara 6ynuim, ynap tacogudui
EKn EKN axpaTunraH yvactka Au3anHu kabu MOoC CTaTUCTUK
av3ainHnapga TapTubra conuHagn. Taxpuba Tynpok opkanu
loKkagauraH natoreHnapga ytkasunagurad 6ynca, ytmuwga
Makcagnu kacannvknap okKopu gapaxaga TapkanraH xownap
Taxpuba yyyH TaHnaHagu. Mykobun cudaTtmnaa, makcagnm na-
TOreH GromMaccacu CyHbUIn 03uKka MyxuTnapaa KynanTupunran
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xonga xam Tynpokka kuputunaau. bruoHasopat areHTnapuHUHE
camapagopnurira npenapar copmanapm (cnopa cycneHausina-
puv, MULenmnan Kynstypanu MyxuTtnap, rpaHynanap kv Hamna-
HYBYM KyKYHIap) Xam TabCup KA MYMKUH.

Xynoca. Agabuin TaxnunnapgaH mabnym 6ynaguku, bak-
Tepuan GuoHasopaTt areHTnapu: aHTUGMOTUKNap Ba TOKCUK
mMopanap xamaa xyxanpa AeBopuHU By3yBun hepMEHTIAPHM
nwnab ynkapuw; utonaToreH 3ambypyrFrap Ba 3ambypyF npo-
narynanapuHUHI Kynanvwm y4yH 3apyp 6ynraH ypyFnapHUHE 3KC-
cynatnapuaa MonekynanapHUHT MHaKTUBaLMSICK opkanu pakobaTt
Kunaau Ba 6aktepuan xyxxapanapHuHr putonaTtoreH 3ambypyr
rmcdpanapura énuwmniumn xucobura, ynapHUHT xaéTyaHnurura

can6wii Tabevp kunaau. 3amBypyFrapHUHT TabCUp KUNWLL Mexa-
HU3MU 3Ca KynnaarunapHu: aHTUGMOTUKIAP Ba TOKCUKaHTaPHU
ULLab YnKapuLL Ba MUKOMapasunTaM xamaa Xyxapa 4eBopuHN
napyanoBys pepMEHTNAPHU ULWNab Ynkapuw KabunapHu V3
nyura onagau.

Buonorvik Hazopart areHTIapy NoTeHUManvHy “kapama-kapLum
KOMNOHUSINAP MHOKYNSILMACK”, EPYFNK Ba 3NEKTPOH MUKPOCKO-
nus, GUoHa3opaT areHTUHW ypyF €k Tynpokka uos 6epub
YCUMMMKNapHK KynbTypanall, kyyatnap ungusura 6uoHasopar
areHTU CycrneHauacy GunaH ULLNoB 6epuLL, CyHbMIA 3apapnaHTy-
punraH MyxuTaa 61uoHasoparT areHTNapuHu Kynnatl kabu ycynnap
éppamuaa GaxonaHagu.
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Annotatsiya. Toshkent viloyati sharoitida bu kasallikni o ‘rganish davomida uning iqtisodiy zarari yog ‘ingarchilik ko p,
harorat past kelgan yillarda sezilarli bo ‘lib, 50% gacha ko ‘chatlar kasallik bilan zararlanishi qayd etilgan.

Karamdosh ekinlarning ko ‘chatlarida soxta un-shudring kasalligining eng ko ‘p tarqalishi va rivojlanishi ogbosh karam
(49,5% va 32,3%) hamda gulkaramda (46,1% va 29,2%) kuzatilgan bo ‘Isa, nisbatan kamroq brokkoli (25,6% va 17,1%), Xitoy
karami (21,3% va 15,6%), qizilbosh karamlarda (18,2% va 9,5%) kuzatildi.

Kalit so‘zlar: ogbosh karam, gulkaram, brokkoli, kolrabi, bargli karam gqizilbosh karam, xitoy karami, zamburug‘, soxta
un-shudring.

Annomayus. [lpu usyuenuu smoeco 3abonesanusi 6 yciosusx Tawkenmckoil obnacmu e2o IKoOHOMU4ecKull yujepo snadume-
JleH 8 200bl ¢ DONLULUM KOIULECIBOM 0CAOKOS U HUSKOU MeMNnepamypoil, npu 5mom 00Je3nvio nopasxcaemcs 00 50% cesnyes.

Haubonvuiee pacnpocmpanenue u pazgumue J0HCHOU MYUHUCTOU POCbL Y PACCAObl POOCHBEHHBIX KYIbIYD OMMeUeHO
y kanycmul 6enoxovannou (49,5% u 32,3%) u yeemnoui (46,1% u 29,2%), cpasnumenvro menve y opoxkonu (25,6% u
17,1%). ), kumatickas kanycma (21,3% u 15,6%), kpacnoxouanuas kanycma (18,2% u 9,5%) samemun.

Kniouesnie cnoswr: kanycma benoxovannas, ysemuas, OpoKKoaU, Kotbpadu, MCnosds Kanycmad, KpacHOKOYAHHAS, NEKUHCKASL
Kanycma, epubnasi, 1024CHAas My4HUCmas pocd.

Abstract. When studying this disease in the conditions of the Tashkent region, its economic damage is significant in years
with a large amount of precipitation and low temperatures, while the disease affects up to 50% of seedlings. The greatest dis-
tribution and development of downy mildew in seedlings of related crops was noted in white cabbage (49.5% and 32.3%) and
cauliflower (46.1% and 29.2%), comparatively less in broccoli (25.6% and 17.1%), Chinese cabbage (21.3% and 15.6%), red
cabbage (18.2% and 9.5%).

Keywords: White cabbage, cauliflower, broccoli, kohlrabi, kale, red cabbage, Chinese cabbage, mushroom, downy mildew.

Kirish. Karamdosh sabzavotlar bugungi kunga kelib jahonda  turi ogbosh karam hisoblanib, hozirda dunyo bo‘yicha ogbosh
3,2 min. ga maydonga ekilib, 2017 yilda 71,45 min. t. yalpi hosil  karam yetishtirish migdori 34-36 min. t ni tashkil etadi va bu
yetishtirilgan. Karamning eng ahamiyatlisi va keng targalgan miqdorning eng ko‘'p gismi Xitoy, Yaponiya, Polsha va AQSH

38 — AGROKIMYO HIMOYA VA O'SIMLIKLAR KARANTINI KR!



