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OZET

Bu ¢aligma baz1 faydali bakterilerin fasulyede komiir ¢iiriikligli hastalik etmeni Macrophomina
phaseolina [(Tassi) Goid.]'ya kars1 biyokontrol potansiyellerini belirlemek ve bu bakterilerin fide
gelisimi lizerindeki etkilerini aragtirmak amaciyla yapilmistir. Calismada gesitli kaynaklardan izole
edilen bakteri izolatlari, fasulyeden izole edilen M. phaseolina izolat1 ve Gina ¢esidi fasulye
tohumlar1 kullamilmigtir. Calisma, in vitro ve iklim odas1 kosullarinda yiiriitiilmiistiir. /n vitro
kosullarda Triptik Soy Agar besi yerinde ikili kiiltiir testi ile yapilmis ve uygulama yapilan petrilerde
fungus miselyum caplar1 dl¢iilerek bakteri izolatlarinin fungus iizerindeki etkisi belirlenmistir. ikili
kiiltiir testinde fungus iizerinde etkili olan alt1 adet izolat ile saks1 denemesi kurulmustur. Saksi
denemesinde, fasulye tohumlart her bir izolattan hazirlanan bakteri siispansiyonu ile muamele
edilmistir. Tohum ekimi esnasinda M. phaseolina’dan hazirlanan mikrosklerot siispansiyonu tohum
cevresine uygulanmis ve bu uygulamadan yedi giin sonra ikinci bir bakteri uygulamasi topraktan
sulama seklinde tohumlara verilmistir. Negatif kontrol olarak saf su uygulanan tohumlar, pozitif
kontrol olarak sadece patojen fungus uygulanan tohumlar kullanilmistir. Yaklasik 30 giin sonra
bitkilerdeki ¢okme sayisina gére degerlendirme yapilmistir. Caligmada ayrica bakterilerin fasulyede
fide gelisimine olan etkisi de arastirilmistir. Patojen uygulamasi disinda bakteri uygulanan
tohumlardan olusan fidelerde farkli parametrelerle degerlendirme yapilmistir. Ikili kiiltiir testlerinde
bakterilerin %37,6-86,5 arasinda degisen oranlarda M. phaseolina miselyum gelisimini baskiladigi
belirlenmistir. Saks1 denemesinde ise kontrol (2,4) ile kiyaslandiginda MBB1 (0,2) en yiiksek
biyokontrol potansiyeline sahip izolat olarak belirlenmistir. Kullanilan bakterilerin c¢esitli
parametrelerde fide gelisimini de olumlu yonde etkiledigi goriilmiistiir. Caligmada baz1 faydali
bakterilerin komiir ¢iiriikliigli hastalig1 iizerine etkisi belirlenmis olup, sera ve tarla kosullarinda
yiiriitiilecek caligmalar ile baskilama 6zelliklerinin ortaya konulmasi miicadelesi zor olan bu
hastalik i¢in oldukca Onem arz etmektedir. Kullanilan bakterilerin etki mekanizmalarinin ve
biyogiibre potansiyellerinin detayl1 bir sekilde belirlenmesi ¢calismay1 daha anlamli kilacaktir.
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EFFECTS OF BENEFICIAL BACTERIA ON CHARCOAL ROT DISEASE CAUSED
BY Macrophomina phaseolina [(tass1) goid.] AND ON THE GROWTH OF COMMON
BEAN

ABSTRACT

This study was conducted to determine the biocontrol potential of certain beneficial bacteria
against the charcoal rot pathogen Macrophomina phaseolina [(Tassi) Goid.] in bean (Phaseolus
vulgaris L.) and to investigate their effects on seedling growth. Bacterial isolates obtained from
various sources, an M. phaseolina isolate collected from bean, and seeds of the Gina bean
variety were used in the study. The experiments were carried out under both in vitro and climate
chamber conditions. Under in vitro conditions, a dual culture test was performed on Tryptic Soy
Agar medium. The mycelial diameter of the fungus was measured to determine the inhibitory
effect of the bacterial isolates. Based on the in vitro results, six isolates that showed high
antifungal activity were selected for pot experiments. In the pot experiment, bean seeds were
treated with bacterial suspensions prepared from each isolate. During sowing, a microsclerotial
suspension of M. phaseolina was applied around the seeds, and seven days later, a second
bacterial treatment was administered to the soil as irrigation. Sterile distilled water-treated seeds
served as the negative control, while seeds inoculated only with the pathogen constituted the
positive control. Approximately 30 days after sowing, disease incidence was evaluated based
on the number of collapsed seedlings. In addition, the effects of the bacterial treatments on
seedling growth were evaluated. In treatments without pathogen inoculation, seedlings derived
from bacterium-treated seeds were assessed using various growth parameters. The dual culture
tests revealed that bacterial isolates inhibited M. phaseolina mycelial growth by 37.6-86.5%.
In the pot experiment, when compared with the control (2.4), isolate MBB1 (0.2) exhibited the

highest biocontrol potential. The tested bacterial isolates also positively affected seedling
growth parameters. Overall, the study demonstrated that some beneficial bacteria can suppress
charcoal rot disease in beans. Future greenhouse and field experiments will be crucial to
confirm their disease-suppressive potential against this difficult-to-control pathogen. Moreover,
detailed investigation of the mechanisms of action and biofertilizer potential of these bacteria
will further enhance the significance of this research.
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