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Table 1. Evaluation of pathogenicity, score scale ranging from 0 to 4
Degree Symptom

0 No symptoms

1 Hypocotyl with small lesions

2 Hypocotyl with big lesions, without constriction

3 Completely constricted hypocotyl, showing
damping-off

4 Non-germinated seeds and/or non-emerged
seedlings

ol ) sloy s yo 55T sloagluz g 45 Lowy Joliio O3 gy p2

aile olS gy lo,gSl o (65U slalaz 5 5 len blite OIS w) p jekaie 4
60,90 4w ) (5 S ojlail ol auglie wall led b g 5,505kl olS glay )l c 5 g i 359
A plosl ClilS 5l e 59, FONNO Sloj

Solol Jodoei 5 4y s
B s LSl ool elul py glalls cldlas s alsil LS5 oz o oliglegl ool
» @llen sloosesl s 6 SRS 590 JiSem slagses] 5 ol WS 2k
o33l 5l Sl sdnslin gl prizmen il ploxil Bolas MalS 7 b LB o oKislesl
Hoolainl b Slsls ¢ 5 kel sloas o0 (gadS ol oolawl wo 0 O 9 ) zaw ,o LSD
pl=il Microsoft Excel 2013 1530 5 b o )loged g 5 g 0 ploxil 4/Y ases SAS 15816 3

o R.solani 4 le P. fluorescens (gloaylu> L, l5 oy s0 Slys JpitSom sloss0;T

2y Loj T Lyl
JUTPf104 slasl 4 P. fluorescens alo> cuie JiiSsn oUls iegh cplye
Jole plp 0 UTPF127, P13 ,UTPf125 ,UTPf120 ,UTPf110 ,UTPf106 ,UTPf105
CilS gel ,0 gy i G, Roosolani Loy sads, 5 adgb  Soiwy 6 ke



WWAZ 50l A ol (Gl ool ol5T olRails) (S50l S ay

YIA ojlail a4y oaijlosl galle ool L P13 saslos e85 (13 cw)pm 0 50 (slakais,lo>
033l Obb 5o b s 1) S Lo aiS a5l (S5I05l (e o s e il
aisls 6 YL S g @ya8 aS P13 4 UTPfL10 ,UTPf105 UTPf127 salos> lo>

(O S o ol slasle;l aslsl sl

3 a

- 2/5 b

- ¢

s 2

E3

= )

U 5 = oL

§2z 1 S

§ S o/5 e e e

B = &< o]

22 g B 5 B

£g

E =2 ] 5 A ] O < o N
H TS
Treatment(P. fluorescens strains)

O30y, Rosolani z,B o, 5l Sailosl 5 e ST slaaslos 56 - JSCb
gy b a8 solael il S5 ¥ uSilia Jloges yo oyt o slabi oz CoiS

5 s e Dl K308 L (P<0.01) LSD (a5 5o il ool flas LS

Figure 1. Effect of antagonist strains on growth inhibition of R. solani. Each
column is the average of 4 replicates. Treatments with the same letters do not
differ significantly (P<0.01) according to LSD test.
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Table 2. Comparison of means to inhibit fungal growth by selected antagonists

Biocontrol test

The percent of antifungal
activity of volatile
metabolites of the

The percent of fungal growth
inhibition by bacterial in non-

Biocontrol bacteria  The percent of the
growth inhibition in

dual culture test bacterial strains volatile compounds
P13 61/5a 42/75b 37/5b
UTPf105 51/25b 50/5a 34c
UTPf127 39/5¢ 39/25¢ 40/5a
UTPf110 42c 30d 20d

SlaS 5 g bt canS slo a03] o cailoads ools lis (s By b oS solael .l JISEF S0k Jouo j0 dae
Sglis K085 b (P<0.05) LSD (5051 51,808 LS 5 (5050 50 9 05l o sime &igles 5505, L (P<0.01) LSD (5031 o)),

5l s Sxe
Each number is the average of 4 replicates. Treatments with the same letters do not differ significantly (P<0.01) in dual
culture tests and volatile compounds and (P<0.05) in non-volatile test compounds according to LSD test.
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Table 3. Population density( cfu/g fresh root) Pseudomonas fluorescens P13 in ectorhizospher of
beans on healthy soil and contaminated with the pathogen, During three periods of growth (each
period is 15 days)

Day

The initial

Treatment population 15Mday (cfulg 30tday (cfulg  45"day (cfu/g fresh
inoculated (cfu/g fresh root) fresh root) root)

fresh root)
P. f'“g[gscens 1x10%a 6/35x106d 8/7x10¢cd 1/1x10"b
P. fluorescens 1x10% 6/85x106d 8/5x10° 10/6x10%b

P13 + R. solani
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5508 (gl sime
Each number is average of 4 replicants. Treatments with the same letters do not differ significantly (p<0.01) according to
LSD test.
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Table 4. Population density( cfu/g fresh root ) Pseudomonas fluorescens P13 in endorhizospher of
beans on healthy soil and contaminated with the pathogen, During three periods of growth (each
period is 15 days)

Day
The initial
Treatment population 15thday (cfu/g fresh 30"day (cfu/g 45t"day (cfulg
inoculated (cfu/g root) fresh root) fresh root)
fresh root)
P. fluorescens P13 1x10%a 1/61x10%b 0/8x10%¢c 3/2x10%de
P. fluorescens P13 1.10% 1/52:10% 6/9+10°cd 2/8.10%

+ R. solani

Solis ;K085 b (P0.01) LSD (49031 50 sloads sols (ylis oy lusSs g, b a8 olaelcanl [, F (nSile Jgao 40 o0 50

5508 (gl sime
Each number is average of 4 replicants. Treatments with the same letters do not differ significantly (p<0.01) according to
LSD test.
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Figure 2. Evaluation of biocontrol ability of P. fluorescens P13 in reducing of disease severity of
R. solani in greenhouse (with 5 degree index). Each number is average of 4 replicants. Treatments
with the same letters do not differ significantly (p<0.01) according to LSD test.
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Table 5. Effect of P. fluorescens P13 on growth factors of beans such as Fresh weight and dry
weight, number of root nodule and plant height in healthy soil and contaminated with R. solani in
the greenhouse conditions.

Growth index fresh weight (gr) Dry weight (gr) Plant height (cm)
Control Day 15 30 45 15 30 45 15 30 45
Treatment 5/36h  22/34c  26/72a  0/68g 2/64c 3/3a 2727159 67c 87a
R. solani 4/66i 11/6g 15/64e  0/63g 1/15f 1/47e 14h 37f 45e
P. fluorescen P13 3/84i 15/92e 18/43d 0/41h 1/45e 2/97b 16h 58d 73b
Rosolani+ P fluorescen  4/gi  12;2f  2506b  0/53gh  1gdd  3/17a 18h 580 72b

LSD (55051 30 glas,l g 55 o359 oy 5o eloads odls oylis lasly g > b a5 solael el 1S5 (. Kilee Jgoz 10 dac ,»

5,05 gl sime gl 05, L (P<0.05) LSD (g0l jo Siis (59 o)y 50 5 5l (g0 cre glas 5055 L (P0.01)

Each number is the average of 4 replicates. Treatments with the same letters do not differ significantly (P<0.01) in study of
fresh weight and plant height and (P<0.05) in dry weight according to LSD test.
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Abstract

Damping off caused by Rhizoctonia solani: is one of the most important diseases
of beans. Some control methods have been applied to overcome it but none
seemed to be satisfactory. Biological control has been explored as an additional or
alternative means of managing R. solani damping off. In this study, biocontrol
ability of 8 isolates of Pseudomonas fluorescens were evaluated against R. solani
and potential of rhizosphere colonization of the selected isolate was investigated.
In this study, pathogenic fungi were isolated from infected plants of common bean
crop fields in Khomein. Fungal isolate with the most pathogenicity was selected.
Growth inhibition of R. solani selected isolate was evaluated by dual culture test,
the antifungal activity of bacterial volatile and nonvolatile metabolites and P13
strain which was capable to produce maximum inhibitory zone was selected for
studying its ability to biocontrol of pathogen and colonization of the
ectorhizosphere and endorhizosphere of bean in 15, 30 and 45 days after planting
under greenhouse conditions. Although the initial population of bacteria decreased
in rhizosphere in 15" day, the population of bacteria in days 30" and 45™ days
increased in ectorhizosphere and decreased in endorhizosphere. Population of P13
was in the endorhizosphere and ectorhizosphere, in the healthy soil pollution 3/2 x
10° and 1/1 x 107 Cfu/g (fresh weight of root) and in infected soil 2/8 x 10° and
1/06 x 10° Cfu/g (fresh weight of root), respectively. Results showed that the
severity of R. solani was significantly decreased and plant growth parameters
were increased by biocontrol bacterial density on rhizosphere. P13 with great
population on ecto and endorhizosphere showed strong positive effect on plant
growth and inhibition of R. solani in 45" days.
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