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Table 1. Identification of biovars of Pseudomonas fluorescens

Bacteria isolates Fl ll'mrecent Grar.n Nitrate Grow'}ch Grovzcth Levan Tobacco Argmm Catalsse  Oxidase Gr owt'h on Gr;)l\;vth

pigmant  Reaction toN, at41 at4 HR dihyrolase L-arabinose sorbitol
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Table 2. Classification of Pseudomonas flourescens isolates based on inhibition zone diameter in PDA and KB culture media

Inhibition zone diameter Inhibition zone diameter

in KB (cm) in PDA (cm) Treat
0.96a 1.06 bede T90
0.1cd 0.6¢ T40
0.43 abed 1.66 ab M2-15
0.1 cd 1.5 abc T17-4
0.76 ab 0.86 cde K15
0.46 abcd 1.43 abc T59
0.73 abc 1.83a Pf-5
0.1cd 0.53 ef T55-1
0.43 abcd 1.5 abc T
0.86 ab 1.33 abed T68-3
0.83 ab 0.76 de T3
la 1.06 bede CH2-7
0.86 a 1.36 abcd M2-21
0. 4 abed 1.03 bede T12-2
0d of QoL

(p>0.05) 55,105 (5 ,ls cme B KouSG b oSl (glareloaiz (ygesl olal p cdijls S piiie B o G JBlas (w50 50 a5 SlanSile ol o )55 dw Sk S0 12
Values are mean of three replications. Different letters in table indicate significant differences at a P value of 0.01, as determined by Duncan statistical test.
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Table 3. Classification of Pseudomonas flourescens isolates based on antibiotic and sidrophore production

Sidrophore production  Antibiotic production Antagonist
(nm/ 1) (inhibition percentage) isolates
16.05¢ 44.4 cde T90
1573 ¢ 544c¢ T40

43¢ 81.07b M2-15
21.7¢ 49.4 cd T17-4
22.05¢ 37.73 de K15
25b 32.73 ¢ T59
2545b 100 a Pf-5
13.8f 36.63 de T55-1
17.55d 37.2de T
1595 40 cde T68-3
17.85d 5497 ¢ T3
27.25a 44.43 cde CH2-7
2.85h 49.97 cd M2-21
425h 49.4 cd T12-2
0i 0f bl

(p>0.01) w5, Gl g B! K0S, b oSSl (glarslssis 05051 ol elo S e By o JBlas gt e p0 aS PELEYCE PR PP I C WL ¢ WK Y
Values are mean of three replications. Different letters in table indicate significant differences at a P value of 0.01, as determined by Duncan statistical test.
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Table 4. Effect of antagonist isolates on different growth factors and severity of disease after inoculation with infected
soils with F. oxysporum f. sp. ciceris in greenhouse condition

Fresh total Root Necrosis Dry shoot Fresh shoot Dry root Fresh root Treat
weight (g) weight (g) weight (g) weight (g) weight (g)
4.682 c 1.977 gh 0.315cd 241c 0.306 ab 2272a T90
3.349 ef 2.588 cde 0.241 fg 1.85d 0.201 cdef 1.525 bede T40
6.581a 1.3554 0.563 a 4244 a 0.309 ab 2337a M2-15
2.156 h 3.043 be 0.175 hi 0.892 fg 0.15 efg 1.263 def T17-4
52120 1.668 hi 0.382b 2.877b 0.309 ab 2335a K15
3.612¢ 2.475 defg 0.249 efg 1.878 d 0.229 cd 1.735 be T59
4331 cd 2.043 fgh 0.308 cde 2.685b 0.265 be 1.898 b Pf-5
1.561 3.555a 0.091] 0.689 f 0.116 gh 0.869 g T55-1
2.352h 332a 0.14 hi 1.059 f 0.171 defg 1.443 bed T
3372 ef 2.688 cd 0.232 gh 1.755 de 0.215 cde 1.618 bed T68-3
3434 ef 2.538 cdef 0.246 efg 1.857d 0.208 cde 1.578 bed T3
2.966 fg 2.963 bed 0.203 gh 1.535e 0.189 def 1.431 cde CH2-7
2.806 g 2.142 efgh 0.303 cdef 1.949d 0.075 h 0.857¢g M2-21
4.108d 2.043 fgh 0.298 def 2242 ¢ 0.246 bed 1.856b T12-2
5.521b 1j 0.578 a 4362a 0.153 efg 1.159 efg ol sl
2.01h 3.375 ab 0.127 ij 0.959 f 0.139 fg 1.05 fg oogll salis

(p>0.01) 55)ls5 (5 s dime B! KoaSs b ,Silo (glasaloaiz yg03] (bl cd)ls i By G JBla (gt 0 10 a5 o Sile il oo )5 oz (pSilo S0 0
Values are mean of four replications. Different letters in table indicate significant differences at a P value of 0.01, as determined by Duncan statistical test.
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Abstract

Fusarium wilt of chickpea, caused by Fusarium oxysporum f. sp. ciceris, is one of the most important
diseases of this plant in Iran. In order to control this disease biologically, fluorescent pseudomonas were
isolated from the rhizosphere of chickpea plants and enumerated using King’S medium B (KB). Antifungal
activity of 80 bacterial isolates against Fusarium oxysporum f. sp. ciceris was evaluated on KB and potato
dextrose agar (PDA) media. Results revealed that from 80 isolates tested, 81.25% of isolates in KB and
94.37% in PDA showed the ability to inhibit fungal growth. There was a correlation between production of
antifungal metabolites and disease reduction, however, no correlation was observed between Siderophore
production and metabolite production. Under greenhouse conditions, results showed that only M2-15 isolate
reduced Fusarium wilt of chickpea significantly, with the rest having positive effects on chickpea growth
factors. In greenhouse experiment, M2-15 . Pf-5 and K-15 isolates caused a significant increase in growth

factors including dry and fresh root and shoot weights compared to control plants. Among isolates studied in
this research, M2-15 decreased the severity of chickpea wilt under greenhouse conditions, significantly.
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