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Abstract

Bean (Phaseolus vulgaris) is widely grown crops with high nutritional and commercial value that are staples on
several continents. However, common bacterial blight (CBB), which is caused by Xanthomonas axonopodis pv.
phaseoli is one of the most critical seed-borne destructive diseases of beans, having a major adverse effect on dry
bean production, resulting in yield and quality losses. This study was conducted to examine the efficacy of
biological control agents and a copper-based treatment in managing CBB under in vitro and in planta controlled
conditions. In this study, various bacterial treatments, including Bacillus subtilis (Bs), Pseudomonas fluorescens
(Ps), and a mixed treatment (Bs+Pf), were tested and compared to copper hydroxide (Ch) and control treatments.
Disease incidence, disease severity index, and plant growth parameters such as plant height, number of leaves,
root length, and weight, were evaluated to determine the effectiveness of each treatment. According to the results,
there was a significant difference among treatments (p<0,01), as Bs demonstrated efficient in vitro inhibition
(34.00 mm) and achieved 71% disease control in the in planta study. In the in planta study, the mixed treatment
of Bs+Pf was the most significant among all treatments, reducing CBB to 10.33 and controlling the disease by
83.94%. Additionally, it inhibited the pathogen in vitro with a zone of inhibition measuring 23.66 mm. In
comparison, Pfand the Ch control achieved 58.00% and 65.80% disease control, respectively. The mixed treatment
yielded the greatest plant height (71.33 cm), while Bs produced the highest number of leaves (69.00) and the
longest root length (19.00 cm). These findings underscore that integrating beneficial bacterial strains, particularly
the combination of Bs and Pf, has strong potential as an eco-friendly alternative to pesticides for managing CBB
in dry beans.

Keywords: Xanthomonas axonopodis pv. phaseoli, biological control, Bacillus, Pseudomonas, bean

Kuru Fasulyelerde Yaygin Bakteriyel Yamiklik Hastah@gina Kars1 Biyolojik Kontrol Ajanlarinin
Karsilastirmah Calismasi

Ozet

Fasulye (Phaseolus vulgaris), birgok kitada temel gida maddesi olan, ytliksek besin ve ticari degere sahip, yaygin
olarak yetistirilen bir iirtindiir. Bununla birlikte, Xanthomonas axonopodis pv. phaseoli'nin neden oldugu yaygin
bakteriyel yaniklik (CBB), kuru fasulye iiretimi iizerinde biiyiik olumsuz etkiye sahip olan ve verim ve kalite
kayiplarma yol acan, fasulyelerin en kritik tohum kaynakl tahripkar hastaliklarindan biridir. Bu ¢alisma, biyolojik
kontrol ajanlarinin ve bakir bazli bir uygulamanin, in vitro ve in planta kontrolli kosullar altinda CBB'yi
yonetmedeki etkinligini incelemek i¢in yiritilmistir. Bu calismada, Bacillus subtilis (Bs), Pseudomonas
fluorescens (Ps) ve karisim bir uygulama (Bs+Pf) dahil olmak iizere ¢esitli bakteriyel uygulamalar test edilmis ve
bakir hidroksit (Ch) ve kontrol uygulamalariyla karsilastirilmistir. Her bir uygulamanin etkinligini belirlemek igin
hastalik insidansi, hastalik siddeti endeksi ve bitki boyu, yaprak sayisi, kok uzunlugu ve agirligi gibi bitki biiyiime
parametreleri degerlendirilmistir. Sonuclara gore, uygulamalar arasinda 6nemli bir fark (p<0,01) bulunmus, Bs in
vitro da 6nemli inhibisyon gostermis (34,00 mm) ve in planta ¢alismada %71 hastalik kontroli saglamistir. /n
planta galismasindada, Bs+Pf'nin uygulamas: tiim uygulamalar arasinda en onemli olaniydi, CBB hastalik
siddetini 10,33'e diisiirerek ve hastalig1 %83,94 oraninda kontrol etmistir. Karsilagtirma olarak, Pf ve Ch kontrolii
sirastyla %58,00 ve %65,80 hastalik kontrolii saglamistir. Karisim uygulama en uzun bitki boyunu (71,33 cm), Bs
ise en fazla yaprak sayisini (69,00) ve en uzun kok uzunlugunu (19,00 cm) saglamstir. Bu bulgular, 6zellikle Bs
ve Pf kombinasyonu olmak iizere faydali bakteri tiirlerinin entegre edilmesinin, kuru fasulyelerde CBB'yi
yonetmek i¢in pestisitlere cevre dostu bir alternatif olarak giiclii bir potansiyele sahip oldugunu vurgulamaktadir.
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