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BACILLUS SUBTILIS T2011 SHTAMMINING FITOPATOGEN
ZAMBURUG‘LARGA QARSHI ANTAGONISTIK FAOLLIGI

M.A. Pattayeva, D. Rayimberdiyev, B.A. Rasulov
O°zR FA Genetika va o‘simliklar eksperimental biologiyasi instituti

ANNOTATSIYA

Ushbu maqolada Bacillus subtilis T2011 shtammining morfologo-fiziologiyasi,
Fusarium oxysporum va Verticillium dahliae fitopatogen zamburug‘larga qarshi
antagonistik faolligi o‘rganilgan. Tajribada Bacillus turkumining bir nechta izolyatlari
Fusarium oxysporum va Verticillium dahliaening faolligini samarali ravishda
cheklashi aniglandi. Bacillus sp.T2011 izolyati Fusarium oxysporum zamburug‘ini
14,6 mm, Verticillium dahliaening esa 8,5 mm gismida zamburug‘ni faoliyatini
cheklagani aniglandi. Shuningdek tadgigotlar davomida eng faol deb topilgan Bacillus
sp.T2011 izolyati filogenetik tahlil gilinib, uni Bacillus subtilis turiga mansubligi
aniglandi.

Kalit so‘zlar: bakteriya, zamburug‘, Bacillus subtilis, Fusarium oxysporum,
Verticillium dahliae, fitopatogen, antagonist.

AHTAT'OHUCTHYECKAS AKTUBHOCTb LITAMMA BACILLUS
SUBTILIS T2011 BOTHOWNEHUU ®UTOINATOI'EHHBIX I'PUBOB

ML.A. IlaTtTaesa, /. Paiinmbepaues, b.A. Pacy.ioB

AHHOTANUA
B cratbe nszydensr Mopgosiorus u pusronorus mramma Bacillus subtilis T2011,

AHTAarOHMCTUYCCKAs aKTUBHOCTh B OTHOIICHHMH (DUTOMATOTCHHBIX IpuOOB Fusarium
oxysporum wu Verticillium dahliae. B skcnepumenTe ObUIO OOHApYXEHO, YTO
HECKOJIbKO M30J1s1ToB poaa Bacillus a¢hexkTrBHO orpannunBaroT ak THBHOCTH Fusarium
oxysporum u Verticillium dahliae. Ycranosaeno, uro usomsr Bacillus sp.T2011
uHrHOMpyeT rpudsl poaa Fusarium oxysporum ua 14,6 mm u Verticillium dahliae na
8,5 mm. Takxke ¢unorenernueckuii ananmus msonara Bacillus sp.2011 Ha ocHoBe
nocienoBatenbHocTy reHa 16S pPHK mokasan, uto oH npunamiexut k Buay Bacillus
subtilis.
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KaroueBble cioBa: Oakrepun, rpudbl, Bacillus subtilis, Fusarium oxysporum,
Verticillium dahliae, ¢putomarorex, anHraronucr.

ANTAGONISTIC ACTIVITY OF BACILLUS SUBTILIS T2011 STRAIN
AGAINST PHYTOPATHOGENIC FUNGI

M.A. Pattaeva, D. Rayimberdiev, B.A. Rasulov

ABSTRACT

Morphology and physiology of Bacillus subtilis T2011 strain, antagonistic
activity against phytopathogenic fungi Fusarium oxysporum and Verticillium dahliae
were studied in this article. In the experiment, several isolates of the genus Bacillus
were found to effectively limit the activity of Fusarium oxysporum and Verticillium
dahliae. It was found that Bacillus sp. T2011 isolate inhibited Fusarium oxysporum
fungus by 14.6 mm and Verticillium dahliae by 8.5 mm. Also, the phylogenetic
analysis of the Bacillus sp.2011 isolate based on the 16 S rRNA gene sequence revealed
that it belongs to the Bacillus subtilis speciesto

Keywords: bacteria, fungi, Bacillus subtilis, Fusarium oxysporum, Verticillium
dahliae, phytopathogen, antagonist.

KIRISH

Tuprog unumdorligining pasayishi va sho‘rlanishining kuchayishi, namlik
tanqgisligi, shuningdek, madaniy o‘simliklarning kasallik va zararkunandalarining
nazoratsiz o‘sib borishi O‘zbekistonda gishlog xo‘jaligining bargaror rivojlanishini
giyinlashtirmoqgda. Bu muammolarni hal etish uchun gishlog xo‘jaligi sohasida ham
atrof muhitning noqulay omillariga, ham epifitotik kasalliklar go‘zg‘atuvchilariga
chidamli, serhosil, ertapishar, sifatli navlarini yaratish dolzarb hisoblanadi.

G‘o‘zaning Fusarium va vilt (Fusarium oxysporum va Verticillium dahliae),
sariq zang (Puccinia striiformis), bug‘doyning bargi dog‘i (Bipolaris sorokiniana va
Pyrenophora tritici-repentis) kabi kasalliklarning rivojlanishi, boshoqli ekinlarni
urug‘larini  Cladosporium, Fusarium zamburug‘lari bilan zararlanishi hosil
miqdorining sezilarli darajada pasayishiga va uning sifat ko‘rsatkichlarining
yomonlashishiga olib keladi.

Hozirgi vaqgtda kasalliklar va zararkunandalarga garshi kimyoviy o‘simliklarni
himoya qilish vositalaridan foydalanishning salbiy tomonlariga tobora ko‘proq e’tibor
garatilmoqgda (1). Agrokimyoviy moddalarga mugobil patogenlarni nazorat gilishning
agrotexnik va biologik usullari, shu jumladan o‘simliklarning kasalliklarga
chidamliligini  oshiradigan va fitopatogenlarga antagonistik  xususiyatlarini
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ko‘rsatadigan mikroorganizmlarga asoslangan mikrobial preparatlar talab ortib
bormoqgda. Mikrobli preparatlardan foydalanish juda keng targalgan usul bo‘lib,
o‘simliklarning butun vegetatsiya davrida, shuningdek urug‘lik va qgishloq xo‘jaligi
mahsulotlarini saglash paytida kasalliklarning rivojlanishini nazorat gilishi mumkin
(1).

Fitopatogenlarni bionazorat gilish uchun preparatlar ishlab chigarishda turli xil
turdagi antagonist mikroorganizmlar go‘llaniladi. Azotobacter, Pseudomonas (2) va
Bacillus (3, 4) turkumlari vakillari asosida tayyorlangan biopreparatlar hozirgi gishlog
ho‘jaligi sohasidagi eng istigbolli preparatlar safiga kiradi. Fusarium turkumi
fitopatogenlarining populyatsiya zichligini tartibga solishning tabiiy mexanizmlarini
o‘rganish dolzarbdir, ularning samarali bionazorat gilishda fungitsidlik xususiyati
yugori bo‘lgan Bacillus subtilis turidan foydalanish samarali natijalarga erishishni
ta’minlaydi (1, 3).

MATERIALLAR VA TADQIQOT USULLARI

Tadgiqot ishida bakteriya va zamburug‘larni o‘stirishda quyidagi ozuga
mubhitlaridan foydalanildi: (g/1);

Bacillus turkumi bakteriyalarini o‘stirish uchun go‘sht- peptonli agar (Go‘sht-
fermentativ pepton 0.5, agar-agar 0.75, distillangan suv-1);

Fusarium, Verticillium turlariga mansub fitopatogen zamburug‘larni o‘stirish
uchun Chapek ozuga muhitidan (NaNO3-3, K;HPO4-1, MgSQO,4-0.5, KCI-0.5, agar-agar
— 15, suv-1) foydalanildi.

Bakteriya shtammlarining fungitsid faolligini aniglash Petri idishlaridagi
Verticillium dahliae va Fusarium oxysporum kulturalarida sinov zamburug‘lari
“maysazor” yuzasida bakterial kultura suspenziyasida oldindan namlangan steril filtr
qog‘oz disklarini qo‘llash orgali amalga oshirildi. Fungitsid faollik darajasi disk
atrofidagi zamburug* o°sishi yo‘qligi zonasining kengligi bilan aniglandi.

OLINGAN NATIJALAR

Bakterial antagonistlardan foydalanish, asosan, rizosferada muhim rol
o‘ynaydigan foydali va zararli mikroorganizmlar o‘rtasidagi munosabatlarni tartibga
soluvchi mexanizmga asoslanadi. Ushbu usuldan foydalanish fitopatogenlar
populyatsiyasini to‘lig yo*q qgilishga emas, balki uning rivojlanishini sezilarli darajada
cheklash va zararliligini kamaytirishga garatiladi.

Laboratoriya sharoitida bakteriya kulturalarning fungitsid faolligini aniglash
uchun skrining o‘tkazildi.

Fungitsid faolligini tekshirish uchun Bacillus sp.ning 10 izolyati va Fusarium
oxysporum va Verticillium dahliae fitopatogen zamburug‘lari sinov ob’ekti sifatida
tanlandi. Ushbu miroorganizm shtammlari g‘o‘za rizosferasidan ajratilgan. Tajribada
Bacillus turkumi izolyatlari Fusarium oxysporum va Verticillium dahliaening
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faolligini samarali ravishda cheklashi aniglandi. Bacillus sp. T2011 bakteriya izolyati
(zamburug® o‘smagan zona - 14,6 mm), Bacillus sp. RB-76 (11,0 mm), Bacillus sp. 4
(8,4 mm), 16 (7,3 mm), Bacillus sp. RB-55 (6,0 mm) Fusarium qo‘zg‘atuvchisiga
nisbatan eng yuqori fungitsid faollikka, Verticillium dahliaega nisbatan Bacillus sp.
T2011 bakterial izolyati (zamburug® o‘smagan zona - 8,5 mm), Bacillus sp. RB-76 (5,0
mm), Bacillus sp. RB-55 (5,0 mm) va Bacillus sp.14 (4,5 mm) eng yuqori fungitsid
faollikka egaligi kuzatildi (1-jadval).
1-jadval. Bakteriya izolyatlarining fungitsid faolligi darajasi

Bakteriya izolyatlari Bakterial izolyatining zamburug‘ o‘smagan zonasi,
mm
Fusarium oxysporum Verticillium dahliae

Bacillus sp. 4 8.4 2.5

Bacillus sp. 5 3.8 1.0

Bacillus sp. 14 1.5 4.5

Bacillus sp. 16 7.3 1.0

Bacillus sp. RB-55 6.0 5.0

Bacillus sp. RB76 11.0 5.0

Bacillus sp. 77 1.3 2.5

Bacillus sp. T2007 2.6 3.8

Bacillus sp. T2011 14.6 8.5

Bacillus sp. Buhoro 2.9 3.6

1-rasm. Ayrim Bacillus izolyatlarining Fusarium oxysporum (1) va
Verticillium dahliae (2) zamburug‘lariga ta’siri (4 - Bacillus sp. Buxoro, 5 -
Bacillus sp. 77, 6 - Bacillus sp. T2011)

Shunday qilib, Bacillus turkumidan tekshirilgan bakteriya izolyatlar o‘simlik
fitopatogenlarining o‘sishi va rivojlanishini ma’lum darajada cheklashi tajribalarda
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isbotlandi. Bacillus sp. T2011 bakteriya izolyati eng yuqori fungitsid faollikka egaligi
sababli identifikatsiya gilinib keying tadgigotlar ucun tanlab olindi. B.subtilis bakteriya
shtammi gramm-musbat yirik tayoqchali, yumalog uchlari bilan (1,0-1,3 x 4,6-5,5
mkm), galinligi taxminan 0,7 ni tashkil giladi (5). Ba’zan, ko‘ndalang bo‘linishdan
keyin ular bir-biriga bog‘langan holda goladilar, yupga iplar yoki 2 yoki undan ortiq
hujayradan iborat zanjirlarni tashkil qgiladi. . Harakat qilish qobiliyati flagellalar
peritritrikdir. Noqulay ekologik sharoitlarda hujayra hajmidan oshmaydigan markaziy
oval spora hosil giladi.

B.subtilis koloniyasining morfologiyasi joylashishiga garab juda katta farg giladi.
Yashash joyi, rangi og, bir oz bej yoki pushti bo‘lishi mumkin, ular notekis to‘lginli
chetiga xosdir, ular qurug, mayda tirishli baxmal tuzilishga ega (6).

Tadgiqotning keyingi bosgichida antifungal xususiyatiga ko‘ra eng faol deb
topilgan Bacillus sp. T2011 izolyati suyuq va agarli ozuga mubhitlarida o‘stirilib
identifikatsiya gilindi. Bacillus sp.2011 izolyatining 16 S rRNK gen-sekvensi asosidagi

<

— ' ._\ /\\;b.l‘b"n .!.}/ > ) )
2-rasm. Bacillus subtilis T2011 shtammining suyuqg va agarli ozuga

muhitidagi ko‘rinishi.

s CP021500.1 Bacillus atrophaeus strain SRCM101359 complete genome
6 JF411286.1 Bacillus tequilensis strain M15 16S ribosomal RNA gene partial sequence

3 KF876873.1 Bacillus methylotrophicus strain LH-T8 16S ribosomal RNA gene partial sequence
KC692198.1 Bacillus amyloliquefaciens strain ML106B 16S ribosomal RNA gene partial sequence
KP165026.1 Bacillus methylotrophicus strain NXUSASNFBO004 16S ribosomal RNA gene partial sequence
KC790382.1 Bacillus pumilus strain 315 16S ribosomal RNA gene partial sequence

CP014840.1 Bacillus subtilis subsp. globigii strain ATCC 49760 complete genome

99-PGA -1-1.2

3-pacm. Bacillus subtilis T2011 shtammining 16S rRNK gen-sekvensi
asosidagi filogenetik shajarasi
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Mikroorganizmlarga nisbatan antagonistik xususiyati bo‘yicha Bacillus subtilis
turiga mansub bakteriya shtammlari juda faol hisoblanadi.

Bacillus subtilis T2011 shtammi Fusarium oxysporum, Verticillium dahliae kabi
fitopatogen zamburug* shtammlariga nisbatan kuchli antagonistic xususiyatga ekanligi
bizning tajribalarimizda ham isbotlandi.
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