[ Downloaded from c4i2016.khu.ac.ir on 2026-05-25 |

[ DOR: 20.1001.1.24236330.1399.7.1.12.4 ]

[ DOI: 10.29252/nbr.7.1.64 |

Nova Biologica Reperta 7(1): 64-75 (2020) ) Polde 98 cp e (Sldasl
Print ISSN: 2423-6330/Online ISSN: 2476-7115 (WWADVO JIFF Dlmio ) ojlel oV
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.7.1.64 I osls &l Ll

ligogdgmw (5 3iS5L wei Macrophomina phaseolina g ;5 Zuwy ) 51 owjyy
ala ) IS B ol 2550 9 legd (59, » e el

A Y . EE \ e
022l 9 T (g3l Coim Sl (BT
«85,9LES gy g iigal «Dliniog lojle ,9iS 20y Gl dumge ( S0l 09,57 £l (e (e Jle b550] ducwge o Sdr0lS 05,5
Olrl el ool s o&ils oyl jgal s ‘Gml.:f sl g @auo)w o”fr olpl e,
ha.shahbazi@areeo.ac.ir «s;les coss oLl Jgiae *

Al 4ot o5 ool Log) alox 5| alizes lalS oIS slas,low o Sote j So Macrophomina phaseoling z )5 3 ol JEd Sowws 6 lows 00uSe
b g g 536 podle 5 )lom nl (pleend S 105 00 o0b5 Sl (JES (S lowr (o Slee Sjliss Sy Jpazs il & (pr B Syl
Slogsg09n (B 5 B )ss e ol doSiise T i g 9l b S 9 (laligegoges sl 3l o8 5 JSie (ST (55 ol 5 53,500 s
M. 78 s Sl ssbite & Ghoghy ol 55 isd e 53 QLS ) Gl s dag B oy 4 (2L Loyl 03y B L (105 dg0mme 1 opdle (LS
09051 ez B slaahir olulid 5l 285 Sygo (Gl (b)) blp,> b i 50 009l slug) £l50 5l (5l paiges \WAF Ll o phaseolina
Pseudomonas ;58 s g o dgSST Ulg3 ol ol o iglejT aelsl capzr 5t (alics loms 508 b 3 Lo alaz 5 plowl &S jo 156 lons
85 N oy 090 dilesl bl i 0 M. phaseoling z )5 Jlis 10 g ssum; Sl 4 (LS Slalllas j0 byl s los 2Ulys oS fluorescens
A bl g g sod 0 Bas 18 SluS 5 g 5L Jske 7,1 SLuS 5 il blite coiS 505 5l esliiul b M. phaseolina o, 5 S5k
Slagsesl o cotiie Hgw Hlgie 4 ol s 1y I ey cegelins by 3l (S905b it o ialesl s o a5 P. fluorescens UTPF125 a4
D XN Slasy o J5 S Slgime b sy S5 5 (39 o sie (Rl 5 Slen Ol (40,5 01) 5 pre (20l e 5 2855 118 eolil s 50 Sl
2 e ey 055 e (5 4 Sl Sl om0y 9 e SlSgy 0 IS U (liee o8 Ol (i gl ad g el Silenr b Gale Sl V5V

b el g g e (slass,

I3 LS 5 o JS S e i bont «Seisms o] canndsTLST L gadS glaojlg

The biocontrol potential of Pseudomonas fluorescens against
Macrophomina phaseolina and estimating the total phenol compounds
of bean roots

Mozhghan Pas!, Hadis Shahbazi? & Leila Ebrahimi?

'Department of Plant Protection, Mehregan Institute of Higher Education, Mahalat, Iran; 2Department of Plant
Protection, Rice Research Institute of Iran, Agricultural Research, Education and Extension Organization (AREEO),
Rasht, Iran; *Department of Entomology and Plant Pathology, Aburaihan Campus, University of Tehran, Tehran, Iran
*Correspondent author: Hadis Shahbazi, ha.shahbazi@areeo.ac.ir

Abstract. Charcoal rot caused by Macrophomina phaseolina is one of the most important soil borne diseases with a broad
host range including bean, which annually brings a significant damage to this plant. Biological control of charcoal rot is
very important because its chemical control harms the environment, microflora and soil fertility. Chemical control of
charcoal rot is also difficult and sometimes ineffective. Fluorescent Pseudomonads are able to increase plant growth and
inhibit the development of plant pathogens by producing and secreting antibiotics, enzymes, siderophores, and plant
hormones. In this study, infected bean plants by M. phaseolina were collected from infected bean fields of
Khorramabad (Lorestan Province, Iran) in the summer of 2015. Virulence of fungal isolates was evaluated in a
greenhouse and one isolate with the highest pathogenicity was chosen for further experiments. The biocontrol potential of
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eight Pseudomonas fluorescens strains, whose biocontrol abilities were proved in previous studies, was examined
against M. phaseolina in vitro. The growth inhibition of M. phaseolina was examined by dual culture test and the
antifungal activity of bacterial volatile and nonvolatile metabolites. P. fluorescens UTPf125, which showed the highest
inhibitory effect on the mycelial growth, was selected for greenhouse tests. UTPf125 strain led to a significant reduction
(%50) of disease severity and increased fresh and dry weight significantly. Phenol compounds were evaluated 1, 3, 5, 7
and 9 days after inoculation by pathogen. The results showed that the highest value of total phenol content was obtained
on the third and fifth days after inoculation, decreasing on the seventh and ninth days.
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Fig. 1. A. Charcoal rot symptoms in collar and root. B. Colony of Macrophomina phaseolina.
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Fig. 2. A. Wilt symptoms in pathogenicity test in greenhouse. B. Gradual wilting and yellowing of plant aerial parts. C-

D. Microsclerotia on bean collar.
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