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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.

gk 4>l )0 lacg Sils Ko C-D o] 0 5,5 5 2lsa sl plail (2,05 (0,05 B alds 1o Sliislew L3l 03] 10 (F350% oMl A =Y JSC&
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.

68/7A


http://dx.doi.org/10.29252/nbr.7.1.64
https://dorl.net/dor/20.1001.1.24236330.1399.7.1.12.4
https://c4i2016.khu.ac.ir/nbr/article-1-3242-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-28 |

[ DOR: 20.1001.1.24236330.1399.7.1.12.4 ]

[ DOI: 10.29252/nbr.7.1.64 |

Pas et al. The biocontrol potential of Pseudomonas against Macrophomina — Jigegsg (5 :Sb lawgiMacrophomina g, cuws; oo 05 Ke g by

5 &l Gplal (08 (9505 it Sl a3l o
JS8) 951 ospeie baydy (Gialls 5l g aie 50 lag] a0 )5
oy Sy Son  Gile | o 80 gz izan (A-B Y
@ ogll slaaiy (C-D ¥ JSo) wod coalive adgh al
S e (55, 009)] slacdl saze cuiS 3l g Jite olKiyles]
Iy bl wlaz Gl Shs a5 ab gilulas gl Jole PDA
Sroim hilom Dol &5 Glulas coles jo b e lis
Al ol b tolesT aslsl gl sl
P lojl bl 33 (5 55l (slods gaw ruwmigS LT 1

093D alialesl Lulpd 5o oad bl logygejl (oles 5o
S5 5 5 et sloCalplio Mo CuiS (sl o i
Slage Gl File aFn 0l 0 gyl cme gl (1S
UTPf110 P13 {UTPfI125 Juls P. fluorescens calise
o UTPf120 {UTPf127 .UTPf106 UTPf104 .UTPf105 .
as ol liad ogesl Lz o 5l ol =l ol cnlin wals
a5l Sk s P fluorescens UTPEI25 g
(Y Ss) ols Jlisay 1y M. phaseolina g 5 cogidans
s bl Gl slapyges] plonl cgz iz (nl ecnlple

HH

o
-

()5 Lot 3 (o2lp8l gt o bl
=

c c
|EE| |i—| ed de de e
0 | I':EI A=
ol el N o @3 LS
oS ™ o g
& 'Ql ,3 4 @ 6 /3
Ly lows
C
- 120
2‘: 100 2 a
= s0 b b
;35 60
= 40 o
3 20 d
‘_‘_'lﬂ_ - ﬂ (=3 <
= o ﬁ
S »& S
> o < Q i\ (\ o -~
SO ST
(PSR

Sl Jole 7,8

S 4 00gll lalS A8sb 5 4ty 5l (2 ) alaa ol
slpy plased 5o Lugd ot glie 51 A Y S
Wb (gl alls g g lulas

» &S, M. phaseolina z,B _wliscsy, sl S5
@52 5 ST D50 by ) 5 00 gaed CuiS e mhans
az,0 YOV loo (o podice ai; (B Y JSE) wis S al,
Wldg 1) (7 Sais gl 595 95 5l e g 039 @ 015 L
B o5 oK) b g lySon (g0l S S lame (g5,
9y g lSulySae JS5 5 ojlail ad g plaisl b oaniS
Ry Ol Glie glaaher o ey Gl glabis
Mg SRl cis b 0wy 950 slale
SlopgnasS 5 fag Koo Vo0 =100 b 4y ) ol slapg oSy
oy Seo VP-VA X P-VY ol 4 L U gahn K)o
S9y &5 p Ay Sy bl oz gy sl coled jo S
Bl Gl g5 lem e plml cg cuiS lae
Macrophomina phaseolina sbalos o156 0w wlS!

=

C}UM} _,qum}h,bm,:
s = B 8
/)J
2 —
—
ol — -
a1
L
K
>

~ ) o
v SRS S < SR S
\56 .53 \5@ Q@ \56 _\5@ 0&“
(PSRN
D
-2, 70
3 60 a
a
g: s0
“fl!: 40 b b
- 30 c c
3 20 4
= 10 -
= o [
A R R R I
S o PSS < o
&S & &S «
ey les

ad, 5l Swylssk e UTPFI20 5 UTPFI27 UTPF104 UTPF106 JUTPf105 .UTPf110 P13 UTPFI25 conisSlil sloayge il —¥ JSb
2 g e Ll bS5 D e ol s .CLlie csS B glabii oz cuitS A glagygesl o Macrophomina phaseoling z )5 ogalie
Slosire Dgles [ X5085 b (P<0.01) LSD (yge5T 50 wiloads ools lits )Ly g, b a8 ilo Lo sl J1S5 oz o laili] glas + 1. Silo Jlogas
RYRY
Fig. 3. The effects of antagonistic strains UTPf125, P13, UTPf110, UTPf105, UTPf106, UTPf104, UTPf127 and
UTPf120 on Macrophomina phaseolina mycelial growth in A. Four point test. B. Dual culture. C. Nonvolatile

metabolites. D. Volatile metabolites. Data are the means + SE of four replicates. Treatments with the same letters do not
differ significantly (P<0.01) according to LSD test.
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