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Abstract

Introduction: Fusarium root rot with damage reported up to 85% of the crop yield, caused

by Fusarium solani f. sp. phaseoli, is one of the most important bean diseases in the world.

Biological control is a healthy and environmentally friendly way to manage this soil-borne

disease. Materials and Methods: Bean farms in Kohgiluyeh and Boyer-Ahmad Province

were visited and the rotten roots of diseased plants were sampled. Two isolates of the
pathogen were isolated, purified and identified. The pathogenicity of these two isolates was
tested on two bean varieties Drakhshan and Pak under greenhouse conditions. The colony

growth inhibition rate of the hypervirulant isolate of the pathogen was assessed by 14

native isolates of Trichoderma harzianum, four isolates of Trichoderma virens, two isolates

of Trichoderma atroviridae, and five native isolates of Pseudomonas florescens and P.

florescens CHAO with hyperparasitic ability and production of antibiotics in vitro. Finally,

the effect of four superior T. harzianum isolates, one T. atroviridae isolate and two P.

florescens isolates on disease severity were examined in a completely randomized design in

the greenhouse. Results: All isolates of three species of Trichoderma had the ability to
hyperparasite and destroy pathogenic hyphae. Four T. harzianum isolates showed a more
significant ability to produce non-volatile and volatile antibiotic materials. All treatments
significantly reduced the disease severity, but a T. harzianum isolate was more effective in
vivo. Conclusion: Fusarium root rot is also found in bean fields in southwestern Iran.

Native isolates of T. harzianum, T. virens and T. atroviridae have the hyperparasitic ability

on the pathogen. These fungi and isolates of P. florescens have the ability to inhibit the

growth of the pathogen colony by producing antibiotic substances. Isolates of Trichoderma
harzianum, T. atroviridae and P. florescens CHAO have the ability to reduce the severity
of the disease in vivo.
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Figure 1. Symptoms of Fusarium root rot of bean in fields in Kohgiluyeh and BoyerAhmad
Province of Iran, A- Yellowing of bean plants in the field, B- Root rot of diseased plant.

Vo = lie bh3) pgaiSs Sk -B 7,8 45, -A : Fusarium solani f. sp. phaseoli .Y s
(o9 S

Figure 2. Fusarium solani f. sp. phaseoli: A- Colony, B-Macrocondium (Bar= 10um).

sl & Lug! (slapdy (iusTy 9 )5 lows sLBa > (15065 kows
SO b 0 5 e glaalos ol ke @08 a5 ols lis islesl opl sleesls uils s a5
PP SR PRI P T i W1 “S US| . WPV KESP IR VLSS R Ul PP S KPP LS P BRI VSRS

M Ll s e 5L )3 5 Sy slewed, 2Ty (s e b e S5 Al 4 Carad (6 yiin

20



VAR bl 5 ke ¥ alx cpgs Jlo AL (ol e Gl
Plant Pathology Science Vol.9(2), 2020

2 Olpl dexl a9 45l SeS Ll 51 Fusarium solani f. sp. phaseoli «laz g0 ol len ) Joo

Lol 03, 90

Table 1. Pathogenicity of two isolates Fusarium solani f. sp. phaseoli from Kohgiluyeh and
Boyer Ahmad Province of Iran on two bean cultivars*.

Root rot lesion

Treatment length
(mm)
Fusarium solani f. sp.phaseoli 1 x Pak cultivar 40.05 a
Fusarium solani f. sp.phaseoli 1 x Derakhshan cultivar 38 a
Fusarium solani f. sp.phaseoli 2 x Derakhshan cultivar 28.70b
Fusarium solani f. sp.phaseoli 2x Pak cultivar 27.75b

*Numbers with similar letters do not differ significantly at the 1% level (DMRT).
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AEQ

. Fusarium solani f. sp. phaseoli .., ,s5 4 Trichoderma harzianum a.., oo ¥ JSC&

Figure 3. Twisting of Trichoderma harzianum hyphae around Fusarium solani f. sp.
phaseoli hyphae.
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Table 2. Colony growth inhibition of Fusarium solani f. sp. phaseoli the causal of root rot
of bean by isolates of three Trichoderma species and Pseudomonas fluorescens*.

Colony growth Inhibition (%)

Treatment Dual culture Volatiles
test antibiotics
production test
T. harzianum 42 65.35 a 64.35 hi
T. harzianum 38 64.56 a 20.08 jk
T. harzianum 14 63.77 a 51.41bc
T. harzianum 39 62.20 ab 47.63 c-e
T. harzianum 40 62.20 ab 44 .47 d-f
T. harzianum 17 50.90 bc 33.751i
T. harzianum 36 45.33 cd 54.88 ab
T. harzianum 10 54.33 cd 44,79 d-f
T. harzianum 43 51.96 c-e 44.16 d-f
T. harzianum 45 50.39 c-f 58.35a
T. atroviridae 23 48.81 c-g 4791 cd
T. virense 4 47.24 d-h 21.76 jk
T. virense 18 46.45 e-h 42.58 d-g
T. harzianum 9 45.66 e-h 24.19 ki
T. harzianum 25 44.09 f-h 40.06 f-h
T. harzianum 27 44.09 f-h 19.31 d-f
T. harzianum 33 43.30 f-h 54.57 ab
T. harzianum 12 41.73 ghi 32171
Pseudomonas
florescence 40.88 hi 30.34 d-f
(CHAO)
P. florescence 16 35.22 i 16.45 |
T. harzianum 3 21.77 j 47.00 c-e
P. florescence 2 21.06 j 37.34 g-i
P. florescence (PF1) 20.75 ] 14.24 |
T. atroviridae 5 21.25 jk 26.81]
P. florescence 57 16.66 Kl 42.08 d-f
P. florescence (PF2) 11.94 | 22.40 jk
*Numbers with similar letters do not differ significantly at the 1%
level (DMRT).
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Table 3. The effect of isolates of two Trichoderma species and Pseudomonas fluorescens
on Fusarium root rot disease of bean caused by Fusarium solani f. sp. phaseoli in vivo*.

Root rot Root Stem Wet Dry
Treatment lesion length length weight weight

length (cm) (cm) (gn) (gn)

(mm)

Check (Diseased) 30.95a 13.49d 40.55 ¢ 13.16 f 1.97d
T. harzianum 38 25.45b 20.93 ab 58 a 19.58 bc 2.77 ab
T. harzianum 14 20.25¢ 17.66 c 50.15b 16.94 de 2.79 ab
T. harzianum 45 2450Db 1742 c 49.40b 16.76 e 2.57 bc
T. harzianum 42 24.70 b 21.89a 59.70 a 20.07 b 2.64 bc
P. florecsens CHAO 24.70 b 19.76 b 51.20b 18.36 cd 2.58 bc
T. atroviridae 23 24.70 b 17.34 c 49.75b 16.57 e 2.60 bc

P. florecsens 57 25.95b 1691 c 4955 b 16.04 e 2.36 C

Check (Healthy) 0d 20.20 a 59.70 a 226la 3.02a

*Numbers with similar letters do not differ significantly at the 1% level (DMRT).
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Gl S jlegd Sl 5 S s dssl (SgS5lS il (e T gloal w5 L 1) 055 G|
4 e 395 45 WS oo o0l pgyjite § 5She (Rl hed ad i BB (6l ) Ll g 08 (s

(Harmen et al. 2004) Wi co LS o p g yidon O

2Byl bl o j0 5 Lew i) 5l o uiles 5 590 yeb 4 P. fluorescens s :SL sladslos

@?o)ﬁ}i Sl 6,580 ol aslas SOl Gl Ll )l o g ke Sad 5l g 0S5 5l

Sl 03l L}».Jbl_{ A.A—ASL0.0 A d.a._.w.»‘g LSLer""“'ﬁj" ».&_Ja.’ AS_’).?J La ‘) ‘5_<J)3¢\._>9f ‘505_.!)‘)95
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