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Annotatsiya. Ushbu tadqiqotlarning magsadi, entomopatogen nematodalardan foydalanish orqali sholg ‘'om oq kapalagiga
qarshi biologik kurashishning istiqgbolli yondashuvini ishlab chiqishdir.
Annotation. The aim of this research is to develop a promising approach to biological control of the radish white butterfly

through the use of entomopathogenic nematodes.

Annomayus. []envio 0aHHO020 UCCIE008aAHUSA AGIACMCS PASPAOONKA NEPCIEKMUBHO0 N00X00A K OUOLIOSUUECKOMY KOHMPOTLIO
Penotl GeAHKU ¢ UCHONIb30GAHUCM DHMOMONAMOSEHHbIX HEMAMOO.
Kalit so “zlar: sholg ‘om, nematoda, biologik kurash, entomopatogen nematoda, Steinernema carpocapsae, Heterorhabditis

bacteriophora, g ‘umbak

Kntoueswie cnosa: pedvka, nemamoowl, buonozuueckas 6opboa, sHmomonamozentvle Hemamoobwl, Steinernema carpocapsae,

Heterorhabditis bacteriophora, kyxonka

Keywords: radish, nematodes, biological control, entomopathogenic nematodes, Steinernema carpocapsae, Heterorhabditis

bacteriophora, pupa

Kirish. Entomopatogen nematodalar samarali biologik nazorat
agentlari sifatida, bugungi kunda dunyo bo‘yicha dala ekinlari,
sabzavot va mevalardagi bir gator asosiy zararkunandalarga
garshi go‘llaniladi [1].

Sholg‘'om oq kapalagi (Pieris rapae L.) Brassicaceae oilasiga
mansub ekinlarning, jumladan, sholg'omning muhim zararkunan-
dasi hisoblanadi. An’anaviy kimyoviy insektitsidlar atrof-muhitga
salbiy ta’sir ko'rsatishi va zararkunandalarda rezistentlikni kelt-
irib chiqarishi sababli, biologik nazorat usullariga qgizigish ortib
bormogda. Entomopatogen nematodalar (EPN) esa o‘zlarining
xavfsizligi, samaradorligi va ekologik tozaligi tufayli istigbolli
biologik agentlar sifatida qaralmogda. Ushbu tadgiqotda ma-
halliy tabiatdan ajratib olingan ikki turdagi EPN - Steinernema
carpocapsae va Heterorhabditis bacteriophora ning sholg‘om
oq kapalagiga qarshi biologik kurash samaradorligi laboratoriya
sharoitida o‘rganildi.

O'simliklar karantini va himoyasi ilmiy-tadqiqgot instituti olimlari
tomonidan mahalliy tuproqdan ajratib olingan entomopatogen
nematodalar sholg‘omning asosiy zararkunandalaridan sholg‘om
oq kapalagi zararkunandasiga garshi samarali bioagent bo'lishi
mumekin.

Tadgiqot materiallari va uslublari. Entomopatogen nema-
todalarni in vivo usulda ko'paytirish uchun daladan yig‘ilgan tuproq
namunalaridan barcha qoldiglar olib tashlanadi. Lozim bo‘lsa,
suv sepib, tuprog namligi yaxshilanadi. Tayyor bo‘lgan tuproq
namunasini qopqogli plastik idishlarga joylashtiriladi va har bir
tuprog namunasi yuzasiga G.mellonella ning so'nggi yoshdagi
o‘nta lichinkalarini joylashtiriladi. Nihoyat plastik idishlarni gopgoq
bilan yopib teskari holda 55% nisbiy namlik (RH) hamda 25° C
haroratda gorong'i joyda inkubatsiya gilinadi.

Entomopatogen nematodalar bilan zararlanishning o'ziga xos
belgilari kuzatilgan jonsiz lichinkalarni 7 kundan so‘ng tuprogdan
olinadi va uchinchi infeksion bosgichdagi entomopatogen
nematodalarni yig'ib olish uchun ulari “Oq tuzog”qa (White trap)
go'yiladi. Entomopatogen nematodani aniglash o'lik lichinkalar-
ning rang xususiyatlariga qarab belgilanadi. Bunda mum kuyasi
lichinkalari Steinernema avlodi - uchinchi infeksion bosgichdagi
entomopatogen nematodalari bilan zararlangan bo'lsa, kulrang
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rangga kirsa, Heterorhabditis avlodi - uchinchi infeksion bosgich-
dagi entomopatogen nematodalari bilan zararlangan bo‘lsa
qgizg'ish — siyohrangga kiradi.

Zararlangan mum kuyasi murdalaridan entomopatogen ne-
matodalarni yig‘ishda “Oq tuzoq” usuli yordam beradi. Bunda
katta plastik idishning ichiga Petri idishini pastki gismini teskari
holda joylashtiriladi. So‘ngra plastik idishga 200 ml steril holdagi
distillangan suv quyiladi. Petri idishiga dumaloq shakldagi What-
man filtr gog‘ozi go'yiladi. Muhimi filtr gog‘ozining atrofi plastik
idishdagi suvga tegib turishini ta’'minlash lozim. Shundan so‘ng
Petri idishidagi filtr qog‘oziga har bir tuzoq uchun taxminan 2-4
donadan 10 donagacha mum kuyasi lichinkalari joylashtiriladi.
Plastik idishni qopgoq bilan yopilib, idishni 20-27° C haroratda
inkubatsiya gilinadi. 8 kundan keyin o‘lik mum kuyasi lichinkalari-
dan yangi entomopatogen nematodalar hosil bo'lib, 8-20 kun da-
vomida tuzoqgdagi filtr gog‘ozi yaginidagi suvdan yig‘iladi. So‘ngra
nematodalardan iborat yig‘ilgan suvni 100 ml lik stakanga solib, 30
dagiqga davomida idish tubiga cho'ktiriladi. Kerakli vaqt o‘tgandan
so‘ng idishga sterillangan distillangan suv to‘ldirib, nematodalar
yuviladi, ushbu jarayonni 3-4 marta toki suspenziya tiniq holda
ko‘ringuncha takrorlanadi. Jarayon so‘nggida suspenziyani toza,
shaffof to'gima madaniyati kolbasiga to‘planadi. Maxsus kolba
ustidagi yorligga yig‘ib olish vaqti va sanasi hamda nematoda
turi gayd qilinadi. Entomopatogen nematodalar mavjud suspen-
ziya solingan maxsus kolbani inkubatorda 10-15 °C haroratda
saglanadi. [2,3].

Sholg‘om oq kapalagiga qgarshi biologik kurash. Tadgigotda
sholg‘om oq kapalagining (Pieris rapae L.) g'umbaklariga garshi
Steinernema carpocapsae va Heterorhabditis bacteriophora
turlarining samaradorligi baholandi. G'umbaklar Petri idishlariga
joylashtirilib, har bir idishga 10 ta g‘umbak va 250 dona/ml
konsentratsiyali EPN suspenziyasi kiritildi. Zararlanish darajasi
24, 48 va 72 soatdan keyin baholandi. Barcha tajribalar 25+2°C
harorat, 60+5% nisbiy namlik va 16:8 soat (yorug'lik:qorong'ilik)
fotoperiodizm sharoitida o‘tkazildi.

Olingan natijalarga ko‘ra, har ikkala entomopatogen nema-
toda turi ham (Heterorhabditis bacteriophora va Steinernema
carpocapsae) sholg‘om oq kapalagining g‘umbaklariga nisbatan
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1—jadval.

Laboratoriya sharoitida entomopatogen nematodalarning sholg‘om oq kapalagi (Pieris rapae L.) qarshi
biologik samaradorligi
(Laboratoriya tajribasi, Qibray tumani, O'KHITI, dona/ml)

Nematoda turlari Konsentratsiya 48 soatdan keyin g‘umbak- 96 soatdan keyin g‘umbak-
(nematod/ml) larning zararlanishi (%) larning zararlanishi (%)
. 50 35,7+2,8 559+36
I;?f:;ﬁ;‘;if: 100 482439 62,44,
200 61,5+45 74,7+3,1
50 423+34 58,649
Steinernema carpocapsae 100 51,8+4,1 66,3 +3,8
200 59,9+47 72,1+3.5
Nazorat (suv) - 0+£0 0£0

biologik samaradorlik ko‘rsatdi. 48 va 96 soatlik kuzatuv davo-
mida nematodalar bilan ishlangan g‘'umbaklarda yuqori darajada
zararlanish kuzatildi.

Heterorhabditis bacteriophora:

Ushbu nematoda turning samaradorligi nematoda konsentrat-
siyasining ortishi bilan oshdi. 50 nematoda/ml konsentratsiyada
48 soatdan keyin 35,7% va 96 soatdan keyin 55,9% zararlanish
kuzatildi. Konsentratsiya 200 nematoda/ml ga yetkazilganda esa,
bu ko‘rsatkichlar mos ravishda 61,5% va 74,7% gacha oshdi. Bu
natijalar Heterorhabditis bacteriophora ning yuqori patogenlik
potentsialiga ega ekanligini ko‘rsatadi.

Steinernema carpocapsae:

Steinernema carpocapsae ham sholg‘om oq kapalagi g‘'um-

baklariga qarshi samarali ekanligi aniglandi. 50 nematoda/ml
konsentratsiyada 48 soatdan keyin 42,3% va 96 soatdan keyin
58,6% zararlanish kuzatildi. Konsentratsiya 200 nematod/ml ga
yetkazilganda esa, bu ko‘rsatkichlar mos ravishda 59,9% va
72,1% gacha oshdi. Bu natijalar Steinernema feltiae ning ham
yuqori biologik faollikka ega ekanligini ko‘rsatadi.

Xulosalar. Ikkala nematoda turi ham sholg‘om oq kapalagining
g‘'umbaklariga garshi samarali biologik nazorat agenti sifatida
foydalanish mumekin.

Nematodlarning konsentratsiyasi qanchalik yuqori bo‘lsa,
ularning samaradorligi shuncha yugori bo‘ladi.

Ushbu tadqiqot natijalari kelgusida issigxona va ochiq dalalar-
da o‘tkaziladigan sinovlar uchun asos bo'lib xizmat gilishi mumkin.
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OJUIU I DMAH (QUERCUS ROBUR L.) HUXOJI BA
KVUATJAPUHUHAT YH-IIYIPUHT KACAJIJIUTUTA
KAPIIY CUHTETUK ®YHTHIAIJIAPHUHT BUOJOT UK
CAMAPAJIOPJIUTHT

XakumoB Anbbept AXxmMeaoBUY,
TolKeHT Aaenar arpap yHmBepcuteTy goueHTtun, PhD,
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YPMOH Xy>Kanurt UNIMWA-TagKMKOT UHCTUTYTW UIIMUIA XOAUMMN,
CoatoB Tonu6 Tonup yrnm,
TOLKeHT gaBnart arpap yHUBEPCUTETM aCCUCTEHTU.

Annomayus. Ooouii sman (Quercus robur L.) kyuamnapu Erysiphe alphitoides oonueam sambypysu Kyzzamaouean yH-
wyopuHe Kacainueu ounawn Kyunu sapapranaou. Maxonaoa O00uii SManHuKE OUp 64 UKKU UUIUK KYUAMIAPUOGU YH-ULYOPUHS
Kacaniueuea Kapuiu 3aMOHAGUL CUCTEMATY QYHRUYUOIAPHUHE CUHO8U OYUYa MAOKUKOM HAMUNCAIApYU Keimupuneat. Bynoa
YOy KaACamuKkKa Kapuii Kyuianunean @yneuyuonrapoan Paéxk, sm.x (250 2/n, ougenoxonazon) éa Anmuc, cyc.x. (37,5 o/n
Azoxcucmpobun + 62,5 2/n [Iponukorason) gyyreuyuonapu wKopu 6UOI0SUK camapadopiukiu HamoéH Kuneat. Taxcpubanrapoa
CUHOBOAH YMKA3UNAH (hyHeuyuonap Hagaxkam oapenapoa yH-uyOpuHe PUEONCIAHUWUHY MYXMAM2AH, OAIKU 3apaplaHuWHU
KaMAumupuuL OpKau YHUHe yeuwuea uxcoouti maveup kypcamear. O00utl SMaHHURS YH-ULyOPUHS KACAITUSUHIL MAPKATUU
6a pugoocnaruwy Touikenm eunosmunune Aneper mymanuea Hucoaman 3aneuoma mymanuoa Kopu OYIaHIUSY AHUKTIAHSAH.

Kanum cysnap: Quercus robur, 000uti sman, yu-uryopune, (hyHeuyuo, OUon02UK camapaoopiux.

Annomauus. Casicenywi 0y6a o0vikHosenHo2o (Quercus robur L.) cunbHo noepeicoaromest MyuHUCmou pocotl, 8b13b1860AeMOlL
obnueamuwim epubom Erysiphe alphitoides. B cmambe npedcmaginerui pe3ynomamul uccie008aHull o NPUMEHEHUU COBPEMEHHbIX
CUCIMEMHBIX (DYH2UYUO08 NPOMUB MYUHUCTOU POCHL HA 00HO- U O8YXJIeMHUX cesiHyax 0yoa 00bikHogeHH020. Cpedu GyHeuyudos,
npUMeHseMbIX npomus 3moeo 3abonesanus, Paék, k.s. (250 e/n, oughenoxonaszon) u Anemuc, c.x. (37,5 o/n A3oxkcucmpobun +
62,5 2/n [Iponukorason) NoKasanu 8blcoKyio 6uonocuueckyio sghghexmusnocnv. Mcnvimantvie 6 onvimax (yHeuyuobl He moibko
OCMAHOBUIU PA3GUMUE MYUHUCTOU POCDI HA TUCMBAX, HO U NOTOJICUMETHO NOGTUSLIU HA €€ POCI, YMEHbIUUE NOPAICAEMOCTIY.
Yemanosneno, umo pacnpocmpanennocmy u pazgumue MyuHUcmot pocwl /1y6a 00bikHO8eHHOU ObLIA Bbilie 8 3aHSUAMUHCKOM
patione, uem 6 Anepernckom patione Tawxkenmckou ooracmu.

Knrouesvie cnosa: Quercus robur, dy6 00bIKHOSeHHbLIL, MyuHUCMAS POCA, (YyHeUYUO, Ouono2uueckas s¢hgpexmusHocnes.

Abstract. Pedunculate oak or English oak (Quercus robur L.) seedlings are seriously damaged by powdery mildew caused
by the obligate fungus Erysiphe alphitoides. The article presents the results of studies on the use of modern systemic fungicides
against powdery mildew on one- and two-year-old oak seedlings. Among the fungicides used against this disease, Rayok,, EC
(250 g/l, difenoconazole) and Altis, SC (37.5 g/l Azoxystrobin + 62.5 g/l Propiconazole) showed high biological efficiency.
The fungicides tested in the experiments not only stopped the development of powdery mildew on the leaves, but also had a
positive effect on its growth, reducing disease severity. It was found that the incidence and severity of powdery mildew of oak
was higher in the Zangiata district than in the Angren district of the Tashkent region.

Keywords: Quercus robur, Pedunculate oak, powdery mildew, fungicide, biological efficiency.

Kupuw. Ogauin aman (Quercus robur L.) xap kaHaan éwmaa
Microsphaera alphitoides Grif. et Maubl. 3ambypyfu kysraTtaguraH
YH-LUYAPUVHT Kacannuri Gunax Kyynu sapapnaHagu. YH-wyapuHr
Kacannuri ogavin SMaHHWHT alHMKCa €L HUXON Ba Kyvatnapu
YYyH XaBdnu xucobnanub, ywby obnuraT napasvuTt MuLenuii-
TNaPUHWUHT PUBOXITAHMLLM Ba Criopa XOCUI KUIMLLK HaTuxacuaa
6apr nnacTUHKAaCMHUHI accUMMSAUMOH haonnurn nacasau,
YCUMIMKHWUHT CYB anvallvH1LLIM Ba TpaHcnvpaumsicy 6ysvunaam
Xamaa ycuLL xapaéHnapuHu cycanTupud tobopaau. Kyunu sapap-
NaHraH HoBAanap SXLwm érodnatumiira ynrypMacnmri Ba upyHym

COBYK ypuLLM Tycpainu Hobya 6ynuium mymkuH (XBackko, 2004).

By kacannuk kysfatyBumcuHu OyryHru kyHpa - Erysiphe
alphitoides (Griffon & Maubl.) U. Braun & S. Takam. Homu 6unax
aTaw kabyn kunuHrad (Braun, Takamatsu, 2000).

Erysiphe alphitoides (Griffon 1 Maubl.) HuHr Batanu Lnmo-
nuin Amepuka 6ynub, EBponaaa, MNupuHei spumoponuaa 1905
nunga, ®paHuyusaa aca 1907 unpa kang atunrad (Margais,
Desprez-Loustau, 2014).

Ywby Ky3raTyB4M acocaH €Ll HWXOM Ba Kyyatnapra Kyymu
3apap eTka3afu, KacannuKHUHI PUBOXMAHWULL JapaXacu amaH
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