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Annotatsiya. Maqolada Bacillus thuringiensis bakteriyasi endotoksinining marokash chigirtkasiga qarshi entomopatogen
ta sirini o ‘rganish doirasida ma lumotlar berilgan. Tajribada o ‘Igan chigirtkalardan va tuprogdan ajratib olingan Bacillus
thuringiensis izolyatlarini 0,5 va 1,0 % li konsentratsiyalaridan foydalanildi.

Tatqiqot natijasida shu narsa ko ‘zatildiki, o ‘Igan chigirtkalardan ajratib olingan Bacillus thuringiensis bakteriyasi BT-2
izolyati qo ‘llanilgan varianda 80-90% samaradorlikka erishildi.

Kalit so“zlar: Bacillus thuringiensis, marokash chigirtkasi, izolyat, shtamm, konsentratsiya, variant, tuproq, biopreparat,
bakteriya.

Annomayusn. B cmamue npusedenvl ceedenust 00 u3yueHuu IHMOMONAMOLEHHO20 OetiCmBUs OAKMePUAIbHO20 SHOOMOKCUNA
Bacillus thuringiensis 6 omnouteHuy Mapoxkkckou capanyu. B sxcnepumenme ucnonvsosanu uzonsmel Bacillus thuringiensis,
sblOeneHHble U3 nadexca capanyu u noyewvl, 6 konyenmpayuu 0,5 u 1,0%. B pezyrvmame uccriedosanuii ommeyeHo, ymo
appexmusnocmo 80-90% oocmuenyma 6 sapuanme ucnonvsosanus 6akmepuu Bacillus thuringiensis BT-2, evioenennoil u3
NAsULLX Capanyiul.

Knrouesvie cnosa: Bacillus thuringiensis, MapoKKancKkas capania, u3onsim, wmamm, KOHYeHMpayus, eapuanm, noved,
ouonpenapam, 6axmepus.

Abstract. The article provides information on the study of the entomopathogenic effect of the bacterial endotoxin Bacillus
thuringiensis in relation to the Moroccan locust. Bacillus thuringiensis isolates isolated from locust mortality and soil were
used in the experiment at concentrations of 0.5 and 1.0%. As a result of the research, it was noted that 80-90% efficiency was
achieved in the variant of using the bacterium Bacillus thuringiensis BT-2, isolated from dead locusts.

Keywords: Bacillus thuringiensis, Moroccan locust, isolate, strain, concentration, variant, soil, biological product, bacterium.

Kirish. Bugungi kunda chigirtkalar gishloq xojaligi ekinlari
hamda yaylov o'simliklariga katta zarar berishi mumkin bo‘lgan
asosiy zararkunandalar hisoblanadi. Ularning populyatsiyalarining
dinamikasi iglim sharoitining biroz o‘zgarishi tufayli ham kuchli
tebranish ko'rsatib, tabiatda sonining oshib ketishiga olib keladi.
Albatta buning oldini olish uchun kimyoviy pestisidlardan keng
foydalaniladi. Biroq, bu turdagi pestisidlar tuproqga tushganda
parchalanmaydi. Buning natijasida tuprogning ifloslanish
ko‘rsatgichi oshib, o'simliklarning vegetasiyasiga salbiy ta’sir
ko‘rsatadi. Buning oldini olish uchun kimyoviy pestisidlardan
foydalanish ko‘lamini kamaytirib, biopreparatlardan foydalanish
ham ekologik ham igtisodiy jihatdan ancha samarali hisoblanadi.
Ammo, yaratiladigan biopreparatlar ham kimyoviy pestitsidlarning
o‘rnini bosa oladigan mugqobil vosita bo'lishi dolzarb masalalardan
biridir [7].

limiy adabiyotlarda ma’lumki, keyingi vaqgtlarda hasharotlarga
garshi kurashishning mikrobiologik usuli keng qgo‘llanilmoqda.
Shu boisdan ekologik toza mikrob pestisid biopreparatlari ishlab
chigarish katta ilmiy nazariy va amaliy ahamiyat kasb etadi.
Marokash chigirtkasiga (Dociostaurus maroccanus) garshi har
yili pestisidlar ishlatiladi. Bu pestisidlar ekologik jihatdan o‘ta
xavfli bo'lib, ekosistema tarkibini o'zgartirib yuboradi. Shuningdek
u yerdagi boshga organizmlarning hayotiga ham jiddiy xavf
tug‘diradi.

Bacillus avlodi a’zolari ko‘pincha biologik faol molekulalarning
ko'p to‘plamini ishlab chigarish uchun mikrobial “zavodlar” sifatida
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qaraladi, ularning ba’zilari zamburug’ rivojlanishini potensial
ravishda ingibirlaydi [2]. Eng ko‘p go'llaniladigan mikrobial
pestisidlar B. thuringiensis (Bt) ning turlari va shtammlari
bo‘lib, AQSHda biopreparatlar bozorining taxminan 80% ni
tashkil qgiladi [5]. 1901 yilda kashf etilganidan beri Bt gishloq
xofjaligi, o’rmon xo'jaligi va tibbiyotda muhim bo‘lgan hasharotlar
zararkunandalariga garshi kurashda keng qo‘llanilgan [4].

Tadqiqot materiallari va uslublari. Chigirtkalarni tabiatda
yig‘ish Toshkent viloyati Parkent tumani Kumishkon gishlog‘ining
tog'li gismlarida 2023 yilda olib borildi. U yerda o‘txo’r chigirtka
hisoblangan Dociostaurus maroccanus (marokash chigirtkasi)
ni yig'ildi. Ushbu chigirtka 1400 metr balandlikda uchraydi. Jami
150 dan ortig namuna yig'ildi. So‘ng to‘r gafas yasalib ularni
guruhlarga bo‘lib saglandi.

Bacillus thuringiensis izolyatlarini ajratib olish va
skrining qilish. Ushbu tadgigotda foydalanilgan BT izolyatlari
jumladan BT-1 va BT-2 bakteriya izolyatlarini ajratib olish
uchun olgan chigirtkalardan foydalanildi. Bakteriyalarni ajratib
olish Gonzalez va boshqalar tomonidan ta'riflangan metodga
ko'ra olib borildi [3]. Yig‘ib kelingan chigirtkalar avval 80 °C li
suv_hammomida maydalangan holda 10 dagiga mobaynida
vegetativ hujayralar va spora hosil gilmaydigan bakteriyalarni
o'ldirish uchun ushlab turildi. So‘ng, bu maydalangan chigirtka
GPA oziga mubhitida o'stirildi. Bacillus koloniyalariga o‘xshash
koloniyalar ajratilib papasporal kristallar borligi tekshirildi. So‘ng
B. thuringiensis koloniyalari aniglanib izolyatsiya gilindi. Bunda 2
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1-rasm. marokash chigirtkasi
ta B. thuringiensis izolyatlarini ajratib oldik. Ular bir-biridan kristall
shakli va koloniyasining morfologiyasi bilan farq qilishi aniglandi.
Shuningdek, tuprogdan ham Bacillus thuringiensis izolyatlari
ajratib olindi. Buning uchun, tuproq gatlamning 2-3 sm gismi olib
tashlandi. So’'ng 20 gr tuprog namunasi maxsus qopchalarga
solindi. Maxsus qopchalar laboratoriya ishlari boshlangunga
gadar 4°C da saglandi. Tuprog namunalaridan bakteriyalarni
ajratib olish uchun Song va bosh. tomonidan tavsiya etilgan
usul orqali amalga oshirildi [6]. 1g tuproq namunasi 10 ml
0,85% NaCl suspenziya qilindi. So'ngra, 10 dagiga davomida
70°C da tebratgichli termostatda gizdirildi. Ozugaviy agarga
(0,5% pepton, 0,3% mol go’shti ekstrakti, 0,5% NaCl va 1,5%
agar) ga 100 pl suspenziyadan solindi. Bunda 30 ta petri idishi
ishlatilib, hammasi 30+1 °C da 48 soat davomida inkubatsiya
qilindi. Bacillus thuringiensis ga o’xshash fenotipni ko'rsatadigan
bakterial koloniyalar ajratilib yangi oziga muhitiga ko‘chirildi.
Ushbu koloniyalar ikkinchi marta gayta o'stirildi. Kulturalar fuksin
bilan bo'’yalib, dastlabki identifikatsiya gilish uchun standart
yorug'lik mikroskopi ostida tekshirildi. Tuprogdan B. thuringiensis
ga o'xshash 3 ta izolyat ajratib olindi (BT-3, BT-4, BT-5).
Tahlil va natijalar. Ajratib olingan izolyatlarning entomopatogen
faolligini o‘rganish uchun tajribalarda chigirtkalar 10 donadan

2-rasm. BT-2 izolyatining mikroskop ostida ko‘rinishi

alohida-alohida qilib guruhlarga ajratildi. Har bir guruhga BT-1,
BT-2 BT-3, BT-4 va BT-5 izolyatlaridan ajratib olingan quruq
biomassaning 0,5% va 1,0% li eritmasi bilan ishlov berilgan
bug‘doy maysalari oziqa sifatida berildi. Tajribamiz Bacillus
thuringiensis bakteriyasi endotoksinining chigirtkaga qarshi
entomopatogen ta’sirini o‘rganish doirasida olib borildi. Bunda
BT izolyatlari uchun har bir tajribada 10 ta chigirtkada 3 ta tajriba
amalga oshirildi.

Quyida keltirilgan 1-2-jadvallarda kulturalarning 0,5% va
1,0% li eritmalarining chigirtkaga ta’sirini o‘rganish natijasida
olingan ma’lumotlar gayd etilgan. 1-jadvalga ko‘ra chigirtkadan
ajratib olingan BT-2 izolyati kulturasi asosida tayyorlangan 0,5%
li suspenziyasi 80 % samara ko‘rsatdi. Bunda chigirtkalarning
nobud bo‘lishi 5-kundan boshlandi. Eng ko‘p migdorda nobud
bo'lish 9-kunda sodir bo‘ldi (80%). Tajribaning 3-kunidan
boshlab, BT-1, BT-2 va BT-4 izolyatlari bilan ishlov berilgan
chigirtkalar harakatlanishdan to'xtadi yoki sekin harakatlanish
holatlari kuzatildi. Tajribada tuprogdan ajratib olingan BT-3
izolyati bilan ishlov berilgan variantda chigirtkalarda nobud
bo'lish kuzatilmadi.

2-jadvalga ko‘ra chigirtkadan ajratib olingan BT-2 izolyati
kulturasi asosida tayyorlangan 1,0% li suspenziyasi 90 %

1-jadval.

BT izolyatlari asosida tayyorlangan kultural suyugqligining 0,5 % li eritmasida chigirtkalarning nobud bo‘lish ko‘rsatkichi.

Tajriba it o i Nobud bo.‘lga.n z?rarkunandalar soni
Ne variantlari chigirtkalar soni Xisobi olingan kunlar
3 % 5 % 7 % 9 %
1 BT-1 10 - - 1 10 3 30 5 50
2 BT-2 10 - - 2 20 5 50 8 80
3 BT-3 10 - = = = - - - -
4 BT-4 10 - - 1 10 2 20 4 40
5 BT-5 10 - - - - 1 10 3 30
6 Nazorat 10 - - = o = - - -
2-jadval.

BT izolyatlari asosida tayyorlangan kultural suyuqligining 1,0 % li eritmasida chigirtkalarning nobud bo‘lish ko‘rsatkichi.

Nobud bo‘lgan zararkunandalar soni

3 % 5 % 7 % 9 %
1 BT-1 10 - - 2 20 5 50 7 70
2 BT-2 10 1 10 3 30 6 60 9 90
3 BT-3 10 - - - - - - - -
4 BT-4 10 - - 1 10 3 30 5 50
5 BT-5 10 - - - - 1 10 3 30
6 Nazorat 10 - - - - - - - -
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samara ko‘rsatdi. Bunda chigirtkalarning nobud bo'lishi 3-kundan
boshlandi. Eng ko‘p migdorda nobud bo‘lish 9-kunda sodir
bo‘ldi (90%). Tajribaning 3-kunidan boshlab, BT-1, BT-2 va BT-4
izolyatlari bilan ishlov berilgan chigirtkalar harakatlanishdan
to'xtadi yoki sekin harakatlanish holatlari kuzatildi. Tajribada
tuprogdan ajratib olingan BT-3 izolyati bilan ishlov berilgan
variantda hamda nazorat variantida chigirtkalarda nobud bo‘lish

kuzatilmadi.

Xulosa. Bacillus thuringiensis bakteriyasi endotoksinining
marokash chigirtkasiga garshi entomopatogen ta’sirini o‘’rganish
doirasida olib borilgan tajribalarda o‘lgan chigirtkalardan ajratib
olingan Bacillus thuringiensis BT-2 izolyatining 0,5 va 1,0 % li
konsentratsiya qo‘llanilgan varianda 80-90% samaradorlikka
erishildi.

va texnologiya”, 508 b.
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TYHIAMJIAP COHUHHU BOIIKAPUILIIA
TPUXOT'PAMMAJIAPHHU KYJJIAIII CAMAPAJIOPJIUTHU

TawnynaToB YiryH Bekmyp3aeBuy, k.x.d.¢.4.,
TowKeHT gaBnar arpap YHUBEPCUTETU YCUMMNKNAPHN XMMOSCY Ba KapaHTUHW kadeapack.

Annomayus. Yuby Maxonaoa mpuxoepamma SHMoMoGacunuHe KULILOK XYoHCATUK IKUHIAPUHUHE XABMIU 3apaPKYHAHOANAPY
OYNIean maneaua KAHOMIULAP mypKymMuea Mancyo XauaponiapHune myxymuea Kapuiu 3apapu Oytiuda uimuil maokukomiap
kenmupunean. Onunean mavaymomiapea Kypa, myxymxyp mpuxoepammanu Trichogramma pintoi mypu 3apapkyHanoaiap
myxymuea 1:10 Hucoamoa mapkamuneanoa 6UoI02UK camapadopiux 66,7 % Hu MawKui 3Mea.

Kanum cyznap: cabzasom, nomuoop, myxym, mpuxoepammd, 3apapKyHanod, y3a nyHiamu, maueaia KaHomiuiap

mpuxoxapm, 1a60pamopus.

Annomauus. B cmamve npedcmasnena ungpopmayust 0 HayuHwix ucciedoganusx npomus auy Tpuxoepamma sumomopacy
— ONACHO20 8pedumens celbCKoxo3sucmeentvlx Kyavmyp. Co2nacho nomyyeHHviM OaHHbIM, OUON02UYecKas Ipdexmuenocms
cocmasuna 66, 7% npu pacnpeoenenuu AuyosaoHol mpuxoepammul Trichogramma pintoi Ha Aiiya speoumens 6 coommoweruu 1. 10.
Knrouesvie cnosa: nomuoop, oeowu, momamel, siyd, mpuxoepammd, epeoumens, XI10NKo8blll CO8Kd, 1aOopamopus,

MpUXoSpamMma, mpuxoxkapousl.

Abstract. The article provides information on scientific research against the eggs of Trichogramma entomophagus, a dan-
gerous pest of agricultural crops. According to the data obtained, the biological efficiency was 66.7% when the ovivorous
Trichogramma pintoi was distributed onto the pest eggs in a ratio of 1:10.

Keywords: Vegetables, tomatoes, eggs, trichogramma, pest, bollworm, laboratory, trichogramma, trichocardia, laboratory.

Knpuw. Xo3mpru Baktaa TpyMxorpamMmma KULLMOK XYKamnuk
AKUHMaPVHWHT XaBdnu 3apapkyHaHganapu 6ynraH TaHravya
KaHoTnunap TypKyMura MaHcy6 xalwapOoTnapHUHT Tyxymura
KapLuy Kypaluaa acocuii bronoruk Bocuta xucobnanaau. Tpuxo-
rpamma Hadpakat cab3aBoT akvHNapwaa banku Fysa, JOHNN 9KUH-
nap Ba MeBanv 6ofnapga xam KeHr KynnaHunmé kenmHMokaa.

V36ekuctoHaa TpUxorpaMMaHuHr 15 Typu aHUKnaHraH
6yncana, by TypnapHu opacuga 6 xun Typra MmaHcy6 TakCOHOMUK
KMMMmaTra ara 6ynraH TpuxorpaMma Typrapu axpaTtnb onuHmuo,
Guonoruk xycycusatnapu yprasunran. LyHra kapaman mamna-
KaTMmMmnsga KWLWIMOK XYXXanuK 3KMHNapu 3apapnu TyHnamnap
Tyxymnapwvra kapww cakat 6up Typaarm Trichogramma pintoi
Voeg KynnaHunmb kenuHagu.

W3nanuwnapymmnsga TpyxorpaMMaHuHT TyHam Tyxymnapura
KapLUW SHr UCTMKOOMNN TYpriapuHK Fy3a TyHNamu Tyxymnapura
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KapLum kynnatu 6yinmnya unmui Tagkukotnap onné 6opunau. Fysa
TYHNamn TyxXymura kKapwm TpuxorpammaHuHr Trichogramma
pintoi Voeg, Trichogramma chilonis Ba Trichogramma dendrolimi
TypnapuvHu TyHnam Tyxymnapura KapLuv KynnaHunraHaa lokopu
camapa 6epaamn (AHop6oes, 2016). MyannudHuHr durkpuya
Trichogramma chilonis, Trichogramma dendrolimi Typnapw 46 Ta
Tpuxorpamma Typrapwv opacvaaH axpatub onvHrad akctpeman
(KypFOKYMIMUK) LLApoMTra MOC Typrapavp.

TpuxorpammanuHr Trichogramma pintoi Ba Trichogramma
chilonis Ishii TypnapuHu cab3aBoT akMHNapuaa y4poBym TyHnam-
nap Tyxymnapura kapwu kynnab, 6uonoruk camapagopnunkHu
aHMKMaLw TaaKUKOTNAPUMU3HWHT acOCUIn Makcaam kunub Genru-
nanaw. Ly cababnu pecnybnmkaMuaHyHT TPy VKM LLapouTy-
ra ara 6ynraH BunosTnapuaa noMmaop Ba kapam akuHnapuaarm
3apapnu TyHnam Tyxymrapura KapLuu Kynnagyk.
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