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Fig. 1. Polymerase chain reaction (PCR) tests for
detection of gene involved in DAPG antibiotic
production, amplification of 629-bp portion of phiD

gene in F133 and F117 isolates and also in CHAO
strain as positive control.
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Table 1. T independent test for growth inhibition in vitro (volatile metabolites and Dual culture assay) and
greenhouse condition and also siderophore production by F117 and F133 isolates.

Type of variable Levene's Test for Equality of t-test for Equality of Means
Variances
F Sig. t df Sig. Mean Std. Error
(2-tailed) Difference Difference

volatile metabolites 2.061 0224 -79.865 4 0 -30.66" 0.389
Dual culture assay 0.003 096 -1.297 4 0.264 -2.29™ 1.77
Greenhouse assay 0 1 3.491 4 0.025 2.85 0.816
Average diameter of the 1.20 0334 1387 4 0.338 0.55™ 0.4
orange halo (mm) in CAS
medium
pyoverdin production 0.098 0.77 -19.206 4 0 -0.14" 0.007

(Absorbance in 400nm)

Al e )l e ps PN A cie,» 03055 )l5 e Sol s:,.:?j‘u.ns PRPAICIN P

" ™™ Non significant and significant at 1 and 5% probability level, respectively.

akites L;Larﬂ.:;&a LF133 s F117 alior 55 (galew yas P. drechsleri ¢ gloe A3 5 ) uf.u)b;l;_ =Y Jgd>

Table 2. Mycelial growth inhibition of P. drechsleri by different mechanisms by F133 and F117 isolates.

In vitro %mycelial inhibition of P. drechsleri

Bacterial isolates Dual culture volatile Non-volatile cell-free supernatants

assay metabolites metabolites 710 /25 /50
P. fluorescens F117 51.11 26.66 100 100 100 100
P. fluorescens F133 53.33 53.33 100 100 100 100

SFILT lrali galgas bld 5 5Ld Gl slan ;STsHON gyl d 5 ol Y Jsu

P. fluorescens F133

Table 3. Comparison of production of siderophore, HCN, protease, lipase and phosphatase by P. fluorescens

F133 and F117.

Siderophore production Scoring Enzyme
based on production
diameter of the pyoverdin production Phosphates Lipase protease Bacterial
orange halo (mm)  Absorbance in 400nm  production solubilization isolates
(after 72h)
35 0.58 4 + + + P. fluorescens
F117
33 0.72 4 + + + P. fluorescens

F133
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Table 4. Comparison of suppression of cucumber

Phytophthora root and crown rot by bacterial
isolates

Bacterial isolates %healthy plants

P. fluorescens F117 93.75
P. fluorescens F133 90.9

&
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Harrison et al.,, 1993; Shanahan et al., 1992;

o p—ter 3 S Sharifi-Tehrani et al., 1998)
S 5 b 53 e (St s ol A 5 (S 5 T
48 wsl o (DAPG) Ui 85, 4l8 fzl (53 -F 5 ¥
Sl ALE Glasole 5l ok J 287 55 0T 25
.(Dowling & O’Gara, 1994; Keel et al., &_uloiew
05 Aty e yta 5 ml 3 eslizal 5 40 (glaalus 1992)
AST (Sla0) ited g s S5 5 ST pl oS A 5
Lt ga 53 5w Ol 55 DAPG ¢S 50 5T (god S
o 30l g ST s 5 s ol Cb il S 5l
L 45 La0T 4 5 L DAPG oS i a0 (obo)
e (Saan (b o 5,8 o)L HPLC (sl i,
sl > 4 DAPG (Mavrodi et al., 2001) 5,5 3 g5
Pythium ultimum Cas &S5 55 ISt 5 aii g ¢ 15
(b sLid (Sus mer LOT dler 516855 8 o
el s sl Suily a1 00 a5 ST
= esdhs ¢S5 4o 5T ol (DeSouza et al., 2003)
Al (gL S S olss Globs () s Lol
L3l r 55 65 5enlS 5 A ke (6ilei LS s
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Abstract

Phytophthora drechsleri is an important soilborne plant pathogen in Iran that causes root and crown rot
disease in cucurbits. Recently, the biological suppression of this disease by the application of Plant Growth
Promoting Rhizobacteria (PGPR) such as fluorescent pseudomonads as an alternative method for chemical
fungicides has been regarded. In the present study, antagonistic effects of two DAPG-producing isolates of
Pseudomonas fluorescens “F117 and F133” against the pathogenic fungal agent (P. drechsleri) in In vitro and
greenhouse with different methods were investigated. The results showed that these isolates by employing
several biocontrol mechanisms such as antibiosis, production of siderophore and hydrogen cyanide as well as
secretion of protease, lipase and phosphates solubilization enzymes showed an effective control against the
disease causal agent in the laboratory and the greenhouse conditions.
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