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Keywords: ABSTRACT
Pathogenic This article examines the antimicrobial activity of fungal strains isolated from
microorganisms, | the epiphytic and rhizosphere zones of cotton in the Ujar region and their
Fungal strains, impact on the germination and development of cotton (Gossypium hirsutum
Germination, L.) and wheat (Triticum aestivum L.) seeds.
Wheat seeds, The primary objective of the study was to evaluate the biological control
Yeast fungi, potential of these fungi against various phytopathogenic microorganisms and
Antimicrobial their potential to stimulate plant development. Fungi belonging to the genera
metabolites, Aspergillus niger, A. terreus, A. flavus, Penicillium nigricans, P. citrinum, P.
Antimicrobial spinilosum, Trichoderma harzianum, Mucor, and Fusarium solani were
activity identified from samples collected in spring, summer, and autumn.
Subject area: The antimicrobial activity of these fungi against the test targets

Staphylococcus aureus, Escherichia coli, and Bacillus subtilis was assessed.
Biological and The effect of fungal suspensions on germination energy and seed
Medical development dynamics was also studied. A literature review revealed that
harnessing the biological potential of microorganisms is essential for
maintaining cotton health and increasing yields.

The study’s results reveal the seasonal distribution dynamics of these
) fungal species, their potential antimicrobial properties, and their plant
Agricultural growth-promoting effects, paving the way for the development of new
Biotechnology | biological control strategies for sustainable agriculture.
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JOURNAL

Acar sozlor: ANNOTASIYA

Magqals, Ucar rayonu arazisinds pambiq bitkisinin epifit vo rizosfer zonalarindan
Patogen ayrilmis gobolok stammlarinin antimikrob aktivliyi vo pambiq (Gossypium
mikroorganizmlar, hirsutum L.) ilo bugda (Triticum aestivum L.) toxumlarinin. ciicormo vo elmin

tosirinin aragdirilmasina hasr edilmisdir.

Todqgiqatin  osas osaslart  bu  goboloklorin  miixtolif fitopatogen
mikroorqanizmlora qarst bioloji miibarize imkanlarin1 vo bitki inkisafini
stimullagdirma potensialin1 giymotlondirmakdir. Yaz, yay vo payiz fosillorinda

Gobolok stammlari,
Clcarms,
Bugda toxumlari,

Maya g6balaklari, toplanmig niimunolordon Aspergillus niger, A.terreus, A.flavus, Penicillium
Antimikrob nigricans, P.citrinum, P.spinilosum, Trichoderma harzianum, Mucor vo Fusarium
metabolitlor, solani cinslorino aid goboloklor identifikasiya edilib. Bu gobaloklorin
Antimikrob aktivliyi | Staphylococcus aureus, Escherichia coli vo Bacillus subtilis testinin
Sahe: mikroorqanizmloring qarst antimikrob aktivliyi qiymatlondirilmigdir.

Homginin, goboalok suspenziyalarinin toxumlarinin ciicormo enerjisi vo
. . . inkisaf dinamikasina tosiri dyronilmisdir. ©dabiyyat icmali, pambiq bitkisinin
Biologiya va Tibb saglamliginin gorunmasinda Vo mohsuldarliginin gorunmasinda
Elmlori mikroorqanizmin  bioloji potensialindan istifade tohliikelorinin aradan
Todgigat sahesi: | qaldmlmas. o

Toadqiqat naticalori, bu gobolok faaliyystinin fasillor iizro yayilma
N dinamikasini, onlarin potensial antimikrob xiisusiyyatlorini vo bitki artimini
K?nd Tgsamfatl stimullagdiran tosirlori ortaya qoyur, dayaniqli kond tesorriifati ii¢lin yeni
Biotexnologiyasi biokontrol strategiyalarinin inkisafi zomin yaradir.
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AHHOTALIUASA

CraTesi TOCBSIICHA HCCIEAOBAHUIO AHTUMUKPOOHOH aKTHBHOCTH IITaMMOB
rpubOB, BBIJCICHHBIX M3 SMUGUTHON W PH30CHEpPHON 30H XIJIOMYATHHKA B
VYmxapckoil 007acTH, W WX BIMSHMAIO HA IPOPACTAaHWE W Pa3BHTHE CEMSH
xyormyatHuKa (Gossypium hirsutum L.) u nmenunsr (Triticum aestivum L.).

OcHOBHasl 1IeNb UCCIEJOBAHMS — OLEHKAa BO3MOXKHOCTEH OHMOJIOTHIECKOTO
KOHTPOJISI 9THX TPHOOB MPOTHB Pa3INIHBIX (PUTONATOTEHHBIX MUKPOOPTaHI3MOB
M WX MOTCHIMAaNa CTUMYJISAINNA pa3BUTHs pacTeHuil. M3 o06pa3ioB, coOpaHHBIX
BECHOM, JIETOM U OCEHbIO, ObUTH WACHTH(OUIIMPOBAHBI TPUOBI, IPUHAICKALIHE K
ponam Aspergillus niger, A.terreus, A.flavus, Penicillium nigricans, P.citrinum,
P.spinilosum, Trichoderma harzianum, Mucor u Fusarium solani. bsuia oneHena
aHTUMUKpPOOHasl aKTUBHOCTb 3TUX IPpUOOB IIPOTUB TeCT-MULIeHeH Staphylococcus
aureus, Escherichia coli u Bacillus subtilis. Takxke ObLIO H3y4eHO BIHMSHHC
CYCIIeH3HI TpUOOB HAa YHEPTHIO IPOPACTAHHS U JUHAMHUKY Pa3BUTHSI CEMSH.

Ha ocHOBe o0030pa suTepaTypbl YCTaHOBIEHO, YTO HCIIOJIb30BAHUE
OMOJOTHYECKOTO MMOTEHIIHAIA MUKPOOPTAHU3MOB HMEET OOJIBINOe 3HAUCHHE IS
MOJ/Iep KaHMS 3I0POBBSI XJIOIMYATHUKA M TIOBBIIICHHS €0 YPOKAHHOCTH.

Pe3yﬂbTaT]>I HUCCICO0BaHUA BBIABJIIAIOT CC30HHYIO JAVMHaAMUKY
pacnpocTpaHeHHsi 3TUX BHIOB TPHOOB, WX MOTCHIHAIbHBIE aHTUMHKPOOHBIE
CBOMCTBA U CTHMYJIUPYIOIIEE POCT PACTEHHI BO3ACHCTBHE, OTKPHIBAS MYTh JJIs
pa3pabOTKH HOBBIX CTPATETHH OMOJIOTHUECKOTO KOHTPOJIS B LIEISAX YCTOHIMBOTO
CEJIbCKOT'0 X034HCTBa.

3

! CrymenT 2-ro Kypca MarucTpatypsl,
Kadenpa Monekynsiproii 6nonoruu u 6uorexnonoruit, @axynsrer buonorun, bakunckuit ['ocynapcrsennsiii YHusepcurer; baky,

Aszepbaiixan
E-mail: shinsixliyeva@gmail.com

2 KananaaT GHOIOTHYECKHUX HayK, JIOLCHT,
Kadenpa Monekynsiproii 6nonoruu u 6uorexnonoruit, @axynsrer buonorun, bakunckuii ['ocynapcrsennsiii YHuBepcuret; baxy,

AsepOaiikan
E-mail: sevdahasanova@bsu.edu.az

https://orcid.org/0009-0000-7945-2437

% Kanuaar 6MONOTMYECKIX HAYK, JIOLIEHT,
Kadenpa Monekynsiproii 6nonoruu u 6uorexsonoruii, @axynsrer buonorun, bakunckuii ['ocynapcrsennsiii YHuBepcurer; baky,

A3zepbaiimxan

E-mail: gulshansuleymanova@bsu.edu.az

https://orcid.org/0000-0003-0682-5196

HutupoBath crartblo: IlluxamueBa, C., TacanoBa, C., & CyneiimanoBa, [. [2026]. AHTUMHUKpOOHas aKTUBHOCTb U
(DUTOCTUMYIISIMOHHBIM MOTEHIHAN SMU(GUTHBIX U pr30cepHBIX rPUOOB XIIOMKOBBIX pacTeHumii B paiione Ykap. JKypuan History of
Science, 7(2), ¢.216-227.

https://doi.org/10.33864/2790-0037.2026.v7.i2.216-227

Hcmopua cmamou:
IHocmynuna: 02.03.2026
Iepepabomana: 02.04.2026
IIpunsma: 01.06.2026
Ony6nukosana: 15.06.2026

Copyright: © 2026 by AcademyGate Publishing. This article is an open access article distributed under the terms and conditions of
the CC BY-NC 4.0. For details on this license, please visit https://creativecommons.org/licenses/by-nc/4.0/.

218

History of Science, 2026, 7(2) https://academygate.org/journal/detail/2


mailto:sbinsixliyeva@gmail.com
mailto:sevdahasanova@bsu.edu.az
https://orcid.org/0009-0000-7945-2437
mailto:gulshansuleymanova@bsu.edu.az
https://orcid.org/0000-0003-0682-5196
https://doi.org/10.33864/2790-0037.2026.v7.i2.216-227
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0000-7945-2437
https://orcid.org/0000-0003-0682-5196

ISSN: 2790-0029 (Print) HISTORY OF SCIENCE
ISSN: 2790-0037 (Online) 2026, vol 7 issue 2, serial 25, pp. 216-227

1.Giris

Pambiq (Gossypium hirsutum L.) diinya iqtisadiyyatinda miithiim yer tutan strateji kond
tosarriifatr  bitkisidir. Lif, yag vo yem istehsalinda genis istifado olunan bu bitki,
Azorbaycanda, xususilo Ucar rayonu kimi pambiqgiliq ti¢iin olverisli bolgalorda, 6lka
igtisadiyyatinda shomiyyatli rol oynayir. Lakin, pambiq bitkisinin mohsuldarligina tasir
edon muxtalif biotik vo abiotik faktorlar, xtisusilo gobalok monsali patogenloar, ciddi igtisadi
itkilora sabob olur. Kimyavi pestisidlordon istifado bu problemlarin hallinds genis totbig
olunsa da, onlarin otraf muhito monfi tosirlori, torpagin deqradasiyast vo insan saglamligi
ucln risklori alternativ vo ekoloji cohatdan tahllikasiz milbarizs tisullarina ehtiyaci artirir
[Abbasova & Sofiyeva, 2025, s.285-286].

Bu kontekstds, bitkilorlo assosiasiya olunmus mikroorqanizmlar, Xisusilo epifit vo
rizosfer gobaloklari, tobii antimikrob birlagsmalarin manbayi kimi boyik potensiala malikdir.
Epifit gobaloklor bitkinin yeristi hissalorinds (yarpaq, goévds) yasayir vo patogenlarin
kolonizasiyasina mane ola bilor, hamg¢inin bitkinin xarici mudafio mexanizmlorini
guclandira bilar. Rizosfer gébaloklori isa bitki koklari strafindaki torpaq zonasinda méveud
olaraq, bitkinin gida maddalorinin monimsonilmosini yaxsilasdirir, streso davamliligini
artirir vo fitopatogenlors garsit miidafio mexanizmlorini stimullasdirir [3y6oBa, 2017, ¢.13—
14]. Bu gobaloklorin istehsal etdiyi ikincili metabolitlor (antibiotiklor, fermentlor,
sideroforlar vo s.) patogen mikroorganizmlarin bdyumasini inhibs eds bilar, bu da onlar
bioloji nazarst agentlori Gglin colbedici namizadlor edir [3yxpunnunosa, 2021, ¢.121-126].

Azorbaycanin Ucar rayonu kimi pambiqe¢iliq bolgalorinds torpagq ve iglim soraiti
muxtalif mikroorganizmlarin, o ciimladan gébaloklarin inkisafi ti¢iin alveriglidir. Lakin, bu
bolgods pambaq bitkisi ilo alagali epifit vo rizosfer gdbaloklarinin biomuxtalifliyi vo onlarin
antimikrob foallig1 hagqinda malumatlar mohduddur. Bu todgigat, Ucar rayonu arazisinds
pambiq bitkisinin epifit vo rizosfer zonalarindan tocrid olunmus gobolok stammlarinin
antimikrob foalligini arasdirmaq va onlarin kond tosarriifatinda bioloji nozarat agentlori Kimi
totbiq imkanlarini doyorlondirmak mogsadi dasiyir. Todgigat, fosillor Uzro gobalok
populyasiyalarinin dinamikasini vo onlarin antimikrob xiisusiyyatlorini miayyan etmoklo,
pambiqeiligda dayaniqli idaroetmo strategiyalarinin inkisafina tohfo vermayi hodofloyir
[Kopmmkosa, 2019].
2.Materiallar va Metodlar
2.1.Niimuna Toplanmast

Todgigat G¢lin Ucar rayonunun orazisindo pambiq tarlalarindan saglam pambiq
bitkilarinin (Gossypium hirsutum L.) yarpag, qoza , budag vo kbk nimunalari toplanmisdir.
Nimunaloar bitkinin vegetasiya dovriinin mixtalif marhalalorini ohato edan yaz (may), yay
(avqust) vo payiz (sentyabr/noyabr) fasillorinds gotiiriilmiisdiir. K6k niimunalari rizosfer
torpagi ilo birlikda, epifit nimunaloari isa steril soraitda, aseptik qaydalara riayst olunaraq
toplanmigdir. Hor fosildo hor bir zonadan (epifit vo rizosfer) on azi 3 tokrar nimuns
gotliriilmiisdir.
2.2.Gobalaklorin ayrilmast vo Kultivasiyast

Toplanmis yarpaq, budaq, qoza vo torpaq nimuna-lorindon epifit gobaloklorin tacrid
edilmasi Ugtin nimunalor steril distillo suyunda durulasdirilmis vo miivafiq durulagdirilmis
niimunoalor Somenili Agar gidali miihitindo okilmisdir. Inkubasiya 30 °C temperaturda 4-5
gin arzinds aparilmisdir. Gobalok koloniyalar1 tamiz kulturalar slds edilona goadar tokrar
okilmigdir. Tocrid olunmus gdobalok stamlarinin morfoloji xiisusiyyatlorina (koloniyanin
rongi, formasi, teksturasi, sporlarin qurulusu) osason ilkin identifikasiyas1 aparilmisdir
[Mexpunuropu & I'msico, 2019, ¢.231-234].
2.3.Toxumlarin ciicorma va inkisafina tasirin oyronilmasi metodikasi
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Tadgigatin bu marhalasinds ayrilmis gobalok stamlarinin pambiq vo bugda toxumlarinin
cucarma enerjisino Vo ilkin inkisafina tosiri Oyronilmisdir. Proses asagidaki ardicilligla
hoyata kegirilmisdir:

1. Kultivasiya: Ayrilmig goboalok stammlari avvalca duru Somanili gqidali miihitds 24 saat
arzindo kacalkada becorilmisdir.

2. Hazirhgq: Petri qablarina steril pambiq qati yerlogdirilmis, iizorine pambiq vo bugda
toxumlar1 diiziilmiis vo filtr kagizi ilo ortiilmusdiir.

3. Inokulyasiya: Gobalak olan qidali miihit siizgacdan siiziilorak alda olunan gébalok
suspenziyasi toxumlarin tizarins alavs edilmisdir va petri gablarinin agzi ortiillmiisdiir.
Eyni zamanda slava 1 oadad kontrol niimuna qoyulmus vo onun Gizarina su alave
edilmisdir.

4. Inkubasiya: Hazirlanmis niimunalor 15 giin middatinds sabit temperatur vo riitubat
rejimini tomin edan Xxdsusi clicorma skafinda saxlanilmisdir.

5. Qiymatlandirma: 15 glnlik middstin sonunda toxumlarin ciicorma faizi va inkisaf
dinamikasi 6l¢iilmiisdiir.

3.Naticalarin tahlili

3.1. Foasillar iizra gobalaok novlarinin yerlasdirilmasi
Ucar rayonu orazisindo pambiq bitkisinin epifit vo rizosfer zonalarindan yaz, yay vo

payiz fasillorinda tocrid olunmus gobalok ndvlari vo onlarin rastgalms tezliyi codval 1-do

gOstorilmisdir [Sokil 1vo 2] [Tumoxuna & Jlynanosa, 2024, ¢.39-79]:

Fasil Zona Askar olunan gobalak novlari

Yaz Rizosfer Aspergillus niger, Aspergillus flavus, Penicillium
spinilosum,  (mavi-yasil, moxmori),  Mucor,
Trichoderma harzianum, Fusarium solani

Yay Epifit Penicillium nigricans, Maya gébaloklari, Aspergillus
niger, Alternaria alternata

Payiz Epifit/ Rizosfer | Penicillium citrinum, P.spinilosum, Aspergillus niger

Cadval 1. Fasillar Uzra gbbalak nvlarinin yayiimasi

Cadvaldoan gorunduyd kimi, Aspergillus niger va Penicillium novlari bitlin fosillordo,
hom rizosfer, ham do epifit zonalarda rast galinan dominant gobalok névlarindandir. Bu,
onlarin genis ekoloji adaptasiya qabiliyyotino malik oldugunu gostorir. Yaz faslindo
Aspergillus flavus, Mucor va Fusarium solani, Trichoderma harzianum kimi novlar do
miisahido edilmisdir.

Yayda epifit zonada maya gdbaloklarinin rast golinmasi, [Sakil 1] bu fasilda bitkinin
sathindaki mikrobial populyasiyanin miixtalifliyini oks etdirir. Yay faslinds eyni zamanda
Aspergillus niger, Alternaria alternata, Penicillium nigricans kimi novlor do miisahido
olunmusdur. Payizda iso Penicillium citrinum, P.spinilosum va Aspergillus niger novlorinin
davamli movcudlugu qeyd edilmisdir.

Sakil 1. Epifit numunalari
220
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Sakil 2. Rizosfer niimunalari

3.2.Gobalok novlorinin antimikrob faalligi

Secilmis gobolok stamlarinin  antimikrob foalligt agar diffuziya dsulu ilo
giymatlondirilmisdir. Test mikroorqanizmlari olaraq Staphylococcus aureus, Escherichia
coli va Bacilluss subtilis istifado edilmisdir. Test bakteriyalari OPA qidali mihitindo,
gObolok ¢tamlar1 iso Semoanili agar vo Capek-Doks agar qidali miihitindo Kultivasiya
olunmusdur. inkisafdan sonra gobalok kulturalarindan disklor kasilmis vo ©PA-da becarilan
test kulturalarinin tizaring yerlosdirilmisdir [Baazeem & Almanea, 2021, 331]:

Tacrid olunmus gobalok stammlarmin Staphylococcus aureus, Escherichia coli va
Bacillus subtilis test mikroorganizmlarina qarsi gostardiyi antimikrob foalliq codval 2-da
umumilasdirilmisdir:

Gobalak novi S. aureus E. coli Bacillus subtilis
Aspergillus niger ++ ++ ++
Aspergillus flavus + + +
Penicillium ++ + ++
nigricans
Mucor + _ ¥
Fusarium solani _ _ +
Maya goboloklori + _ +
Trichoderma + + +
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harzianum

Alternaria alternata +

Cadval 2. Gobalak stammlarimin antimikrob foallig

Coadvaldon gorundiyd kimi, Aspergillus niger va Penicillium nigricans névlari har (¢
test mikroorganizmina, xususilo Staphylococcus aureus va Bacillus subtilis kimi Gram-
misbat bakteriyalara qars1 yiiksok antimikrob foalliq gostoarmisdir. Escherichia coli (Gram-
monfi) bakteriyasina qars1 foalliq Gram-miisbatlora nisbaton bir gadar asagi olmusdur, bu
da Gram-manfi bakteriyalarin hiiceyra divarimin fargli qurulusu ilo slagadar ola bilor [He et
al., 2023, pp.14-18]. Mucor, Fusarium solani vo maya gobalaklori, Alternaria alternata iss
asasan zoif faalliq niimayis etdirmis, boazi hallarda Escherichia coli-ys qarsi foalliqg miisahido
olunmamugdir. Aspergillus flavus va Trichoderma harzianum ndvlori orta saviyyads faalliq
gOstormisdir.

Fasillor Uzro goboalok florasinin torkibindoki dayisikliklor onlarin antimikrob faalligina
da tasir eds bilor. Yaz foslinds (may) bitkinin inkisafinin erkan morhalslorinds rizosfer vo
epifit gbaloklor daha aktiv ola bilor. Bu dévrds askar olunan Aspergillus niger, Aspergillus
flavus va Penicillium nigricans névlori, xisusilo Staphylococcus aureus vo Bacillus subtilis
kimi Gram-musboat bakteriyalara qarsi yiiksok foalliq gostarmoa potensialina malikdir.
Trichoderma harzianum vo Fusarium solani névlari iss daha ¢ox fitopatogen gdbaloklors
qars1 biokontrol agenti kimi taninir va hamginin bazi bakteriyalara qarsi faalliq gostara bilar
[Jangid et al., 2026, 133].

Yay foslindo (avqust) bitkinin tam inkisafi vo otraf miihit faktorlarinin (temperatur,
ritubat) doyismasi ilo epifit gdbalok populyasiyalarinda doayisikliklor miisahids oluna bilar.
Bu dovrdo yarpaq Uzorinda rast golinan Penicillium nigricans, maya gobalaklori va
Aspergillus niger ndvlari, bitkinin xarici sathinds patogenlorin kolonizasiyasinin garsisini
almaqda rol oynaya bilor. Maya gobalaklarinin antimikrob foalligi digarlorina nishoton daha
zoif ola bilor. Bu fasildo yiiksok temperatur vo rltubat bazi gébalok névlarinin ikincili
metabolit istehsalin1 artira bilor ki, bu da onlarin antimikrob foalligini giiclondiro bilor
[Mancuso et al., 2023, 1912].

Pay1z faslindo (noyabr) bitkinin vegetasiya dovriiniin sonuna yaxinlagmasi ilo gobalok
florasinin torkibi yenidon doyisir. Bu dovrda do Penicillium citrinum, P. spinilosum va
Aspergillus niger kimi novlorin dominantligi, onlarin miixtalif ekoloji soraito uygunlagsma
gabiliyystini vo davamli antimikrob potensialini gostorir. Umumilikdo, fosillor tzro
antimikrob foalligin dinamikasi, bitkinin inkisaf morholalori vo otraf miihit soraiti ilo six
baglidir. Bu dinamika, biokontrol agentlorinin totbiqi i¢iin optimal vaxtin miioyyan
edilmasinds ohomiyyatli rol oynayir.

Ucar rayonu arazisinds pambiq bitkisinin epifit v rizosfer zonalarindan tocrid olunmus
g0Obalok stamlarmin antimikrob faallig1 v bitki inkisafina tosiri, dayanigli kond tosorriifati
uclin muhum perspektivlor agir. Xiisusilo Aspergillus niger va Penicillium nigricans
novlarinin yiksak antimikrob faalligi, onlarin miixtalif patogenlora gars1 bioloji miibarizo
agenti kimi istifads potensialin1 gostorir. Bu gobaloklar, asasan, ikincili metabolitlor istehsal
edorak patogen mikroorganizmlorin béytimasini inhiba edirlor. Masalon, Aspergillus cinsina
aid ndvlar, penicillic tursusu kimi antibakterial birlasmalor sintez eds bilar ki, bu da muxtalif
bitki patogen bakteriyalarina qars1 giiclii tisir gostorir [Li et al., 2023, 277]. Eyni zamanda,
Penicillium novlori do genis spektrli antimikrob metabolitlar istehsal etma gabiliyystino
malikdir [Mosquera et al., 2020, pp.55-71]. Bu metabolitlor, patogenlarin hliceyra divarini
zodaloyarak, ferment foaliyyatini pozaraq vo ya digar hayati funksiyalarini bloklayaraq tasir
g0stora bilar.
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3.3.Gobalok suspenziyalarinin toxum ciicarmasina tasiri

Aparilan todgigatlar naticasinde mioayyon edilmisdir ki, bazi gb6bolok stammlari,
xususilo Trichoderma harzianum va Penicillium névlori toxumlarin ciicorma enerjisini
ohomiyyatli daracads artirir [Cadval 3].

Gobalok stammu Pambiq ciicarma Bugda ciicorma Inkisaf xiisusiyyotlori
(%) (%)
Kontrol nimuna 90 95 Standart inkisaf
Trichoderma 70 75 Siratli béylima
harzianum
Aspergillus niger 60 65 Orta doracali
stimullagdirma
Penicillium 65 70 Saglam ciicortilor
nigricans
Fusarium solani 50 60 Clcarmonin langimosi
miisahida olunur
Maya goboloklori 80 82 Siratli béylimo
Mucor 75 80 Siratli boylima
Alternaria altarnata 60 70 Orta doaracali
stimullagdirma

Cadval 3. Gobalak suspenziyalarimin pambig va bugda toxumlarinin ciicarmasing tasiri

Cadval 3-do tagdim olunan naticalor, tadqig olunan gébslok stammlarinin pambiq vo
bugda toxumlarinin ciicormasine va ilkin inkisafina miixtalif doracads tasir etdiyini gostorir.
Trichoderma harzianum, Mucor vo maya gobaloklori ilo aparilan tocriibalords, kontrol
niimunasina (su ils isladilmis) nisbaton clicarms faizinds misyyan godor azalma miisahida
olunsa da, inkisaf xiisusiyyatlori “siirotli boylms” kimi qeyd edilmisdir. Bu, homin
g6balaklarin fitohormonlar (mosalon, auksinlor vo gibberellinlor) sintez edorok kok vo
gOvdonin ilkin inkisafin1 stimullasdirmasi ilo alagadar ola bilor. Xisusilo Trichoderma
novloari, bitki boylimasini tosviq edon va eyni zamanda bitkini patogenlordon goruyan
biokontrol agentlori kimi genis sokildo taninir. Onlarin bu ikili tasiri, toxumun cticarmo
morhalasinda hom goruyucu, hom do stimullasdirici rol oynadigini gostorir [Parpiev et al.,
2020, pp.39-43].

Oksina, Fusarium solani stammui ilo aparilan tocriibods hom pambiq (50%), hom da
bugda (60%) toxumlarinda ciicorma faizinin kaskin sokildo asagi diismasi vo clicarmanin
longimosi miisahido olunmusdur. Bu natica, Fusarium solani névinin bir ¢ox bitki Ggiin
patogen olmasi vo toxum clrimosino vo ya clicorti xostoliklorino sabab ola bilan
mikotoksinlar istehsal etmasi il izah oluna bilor. Aspergillus niger vo Alternaria alternata
iSo orta dorocali stimullagdirici tosir gOstormisdir. Bu goboaloklor bozi hallarda bitki
inkisafin1 togviq edon maddolar istehsal etsalor do, onlarin tasiri Trichoderma gadar giicli
olmaya bilor vo ya bozi sortlordo zoif patogenlik gostora bilarlor. Bu naticalor, kond
tosarriifatinda  biostimulyatorlarin  se¢ilmosi zamani onlarin néviindon vo  spesifik
stammindan asil1 olaraq tasirlorinin forglona bilacayini bir daha tosdiq edir.

Bitki inkisafinin stimulyasiyasi baximindan, Trichoderma harzianum va Penicillium
novlari xtisusi shomiyyat kasb edir. Trichoderma novlari, toxum cticarmasini va clcartilorin
inkisafin1 stiratlondiran, bitkinin gida maddoslorini manimsams qabiliyyatini artiran vo
abiotik streslora qars1 miigavimatini giiclondiran biostimulyatorlar kimi taninir [Nekkab et
al., 2020, 14910]. Onlar, hamginin, fitohormonlara banzar maddolor istehsal edarok kok
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sisteminin inkisafini togviq edir vo bitkinin iimumi saglamligini yaxsilasdirir. Penicillium
novlari do oxsar biostimulyasiya xiisusiyyatlorina malikdir, toxumlarin clicorma enerjisini
artiraraq daha saglam ciicartilorin amalo galmasino kdmoak edir [Jayatilake & Munasinghe
2020, 5292571]. Bu gObaloklarin biostimulyasiya mexanizmlori, torpaqdaki qida
maddalarinin (fosfor, azot) bitki torafindon daha asan monimsanilmasini toamin etmoak, bitki
koklarinin sath sahasini genislondirmak va bitkinin immunitet sistemini aktivlogdirmoak kimi
foaliyyatlori ohato edir.

3.4.Foasillar iizra gobalok populyasiyalarinin ekoloji ahamiyyati

Ucar rayonu orazisinds pambiq bitkisinin epifit vo rizosfer zonalarinda fasillor Uzrs
gObalok ndvlorinin yayilma dinamikasi, onlarin ekoloji rolunu vo bioloji mibariza
potensialin1 daha darindon anlamaq Ugtin vacibdir. Yaz faslinds, bitkinin inkisafinin erkan
morhoalalarindo, rizosfer va epifit gobaloklor, xususilo Aspergillus niger, Aspergillus flavus
va Penicillium nigricans, bitkinin ilkin midafio mexanizmlorinin formalagsmasinda aktiv rol
oynaya bilar. Bu dovrds, Trichoderma harzianum kimi névlarin mévcudlugu, ciicartilorin
patogenlardon qorunmasi vo saglam inkisafi tigiin alverisli sorait yaradir [Wang et al., 2017,
12271249].

Yay foslindo, yliksok temperatur va riitubat soraitinds, epifit gobalok populyasiyalarinda
dayisikliklor miisahido olunur. Yarpaq sothinds Penicillium nigricans, maya goboaloklori vo
Aspergillus niger kimi novlerin dominantligi, bitkinin xarici sathini patogen
kolonizasiyasindan qorumaga komok edir. Bu dovrds bozi gobalok névlarinin ikincili
metabolit istehsalinin artmasi, onlarin antimikrob faalligin1 giiclondirs bilor. Payiz faslinda,
bitkinin vegetasiya dovriiniin sonuna yaxinlagmasi ilo, Penicillium citrinum, P. spinilosum
vo Aspergillus niger kimi novlorin davamli méveudlugu, onlarin miixtalif ekoloji soraito
uygunlagma gabiliyyatini vo uzunmiiddatli antimikrob potensialin1 gostarir. Bu fasillor Gizra
dinamika, biokontrol agentlorinin totbigi {i¢iin optimal vaxtin miioyyan edilmasinds vo
pambigqgiligda dayaniqli idaroetmo strategiyalarinin inkisafinda shomiyyatli rol oynayir.
4.Natico

Ucar rayonu orazisindo pambiq bitkisinin epifit vo rizosfer gobaloklorinin antimikrob
foalliginin vo toxum ciicarmasine tosirinin todqiqi, pambiqgiliqda fitopatogenlora garsi
mubarizodo vo mohsuldarligin artirllmasinda  yeni vo ekoloji cohotdon tohlikasiz
strategiyalarin inkisafi {giin boyiik ohomiyyat kosb edir. Todgigatlar gostorir Ki,
Trichoderma harzinaum va Penicillium nigricans kimi stammlar hom antimikrob faalliga
malikdir, hom do pambiq vo bugda toxumlarinin ciicormo enerjisini ylksaldorok bitki
inkisafin1 stimullagdirir. Yaz, yay vo payiz fasillorinds agkar olunan Aspergillus niger,
Aspergillus flavus, Penicillium nigricans, Mucor va Fusarium solani cinslorina aid gébalok
névlarinin  Staphylococcus aureus, Escherichia coli vo Bacillus subtilis test
mikroorganizmlarine qarst potensial antimikrob foalligi, onlarin bioloji nozarst agentlori
kimi istifado imkanlarin1 gostorir. Xisusilo Aspergillus niger vo Penicillium nigricans
névlari yuksok foalliq niimayis etdirmisdir. Bu gobaloklorin bioloji nazarst vo inkisaf
stimulyatoru kimi istifadesi, dayaniqli kond toSorriifatt sistemlorinin qurulmasina vo
kimyovi maddoslordon istifadonin azaldilmasina komok edacokdir.
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