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Table3- In vitro inhibition zone of P. fluorescens
strains against F. culmorum.

Inhibition zone Statistical Bacterial

(mm) grouping isolate
0.64 a 6
0.56 ab 9
0.53 abc 30
0.52 abcd 1
0.49 abcde 17
0.43 bcde 15
0.43 bcde 5
0.42 bcde 27
0.39 cde 19
0.38 cde 26
0.35 de 22
0.34 e CHAO
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Tablel- Result of Phenotypic tests on Pseudomonas
strains isolated from wheat rhizosphere.

Test Strain number Strain number
1,6,9, 15, 17 19, 26, 27,
1 30,CHAO
II
Gram - -
Oxidase + +
HR - -
Gelatin + +
Levan -
Hydrolys Gelatin + +
Lecithinase + +
Saft rot - -
Citrate + +
Nitrat Reduction - -
Argenin dehydrolas + +
Adonitol + +
Arabinose + +
Sorbitol + +
Etanol + +
Terhalose + +
D-galactose + -
D-Galacturonate + -
L-tartaric acid + +
D-tartaric acid + +

JARRN G R P P B gt R o PR P NSy A TR O
lesls Olad Cote (28719 baa s

1 Pseudomonas fluorescens : I Pseudomonas protegens
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Fig. 1- Tetrapoint culture in one of the repetition of the P. fluorescens with F. culmorum in NA+PDA medium

after 5 days. From left, Petri plates are related to isolates 9, 17 and 27 respectively.
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Fig. 2- Population trends of Pseudomonas isolates in the rhizosphere of Marvdasht wheat cultivar during three
cycles as logarithm of number of bacteria pergram of soil.
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Fig. 3- Population trends of Pseudomonas isolates in the rhizosphere of Zagroos wheat cultivar during three

cycles as logarithm of number of bacteria per gram of soil.
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Table 5- Values of disease severity index, root fresh weight and root dry weight in biological control of
F. culmorum using 5 isolates of P. fluorescens in marvdasht cultivar.

Rootdry weight Root fresh Weight Disease severity Treatment Treat ment No.
(2 (2 Index
0.02abc 0.06abf 0d Control(non- 1
inoculated)
0.01c 0.04c 1.30abc Control(inoculate 2
d)
0.02bc 0.05¢cb 1.93a Strain 9+fungus 3
0.02bc 0.07abc 1.13abc Strainl7+fungus 4
0.02ab 0.10a 0.68bcd Strain19+fungus 5
0.03a 0.11ab 0.56bcd Strain27+fungus 6
0.02bc 0.08abc 1.81ab Strain30+fungus 7
0.01c 0.07ab 0.33cd Strain 9 8
0.01bc 0.08ab 0.07d Strain 17 9
0.01bc 0.07ab 0d Strain 19 10
0.02bc 0.07ab 0.06d Strain 27 11
0.01c 0.06abc 0d Strain 30 12
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Table 7- Values of disease severity, root fresh weight and Root dry weight in biological control of F. culmorum
using 5 isolates of P. fluorescens in Zagroos cultivar experiment.

Rootdry weight Root fresh Weight Disease severity Treatments Treatment No
(2) (g) Index %
0.03bc 0.12egf 0d Control (non- 1
inoculated)
0.02¢ 0.09¢g 2.35a Control (inoculated) 2
0.02¢ 0.11gf 1.15b Strain9+fungus 3
0.03bc 0.19bcde 0.74bc Strain17+fungus 4
0.02bc 0.19bcde 0.64bcd Strain19+fungus 5
0.03bc 0.26abc 0.31cd Strain27+fungus 6
0.04ab 0.29ab 0.17cd Strain30+fungus 7
0.04ab 0.22abcd 0d Strain 9 8
0.04a 0.31a 0.15d Strain 17 9
0.02bc 0.15degf 0d Strain 19 10
0.02c 0.17cdef 0d Strain 27 11
0.03abc 0.31a 0d Strain 30 12
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Abstract

Crown and root rot diseases of wheat caused mainly by Fusarium culmorum and F. pseudograminearum
are important diseases of wheat world wide including Iran. In this study, 60 strains of pseudomonad fluorescent
bacteria were obtained and isolated from wheat rhizosphere in Tehran, Ghazvin, Golestan, Ardebil, Zanjan,
Markazi and Esfahan provinces and their efficacy in biological control of F. culmorum was investigated.
According to biochemical, physiological and morphological characteristics of the bacteria, the strains were very
similar to biovars I, IIl and V of Pseudomonas fluorescence and P. protegens. Antagonistic activities of
pseudomonad fluorescent strains against F. culmorum were then evaluated Results showed that 11 isolates along
with CHAOQ were the most effective strains. In order to determine competition and colonization abilities of the
selected stains in the soil and wheat rhizosphere, the strains were tested on four wheat cultivars for three
continuous growth cycles, each which was 42 days long. The results indicated that Niknejad cv. had the highest
bacterial population density after three cycles, followed by Zagross cv. The over all results of this study showed
that the bacterial strains 19 and 27 (both belonging to P. progegens) had a very good antagonistic ability and
have the potential for biological control of F. culmorum.
Key words: Wheat, crown rot root, antagonism, Pseudomonas fluorescens, 2, 4-diacetylphloglucinol antibiotic

gene (phlD)




