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Table 1. Phenotypic characters of six selected Pseudomonas isolates

Gram Hypersensitivity Arginine Oxidae Fluorescent

Isolates Levan staining reaction dihydrolase test pigment Potato rot

Pseudomonas - - - - - N _
sp. NZ 1101

Pseudomonas + - - + " . _
sp. NZ 2201

Pseudomonas + - - + + + -
sp. NZ 2011

Pseudomonas - — - - _ . _
sp. NZ 1102

Pseudomonas - — - - _ . _
sp. NZ 2202

P. fluorescens + - - + ¥ N _

NZ 105

V. 5l g8 boks (35 ale sods sles s a5 ol wsy Bl s B jen N O T N
V. 5l gob 4 3T wals 5 (©) WJlo dald L b awlis ;5 (B) P. fluorescens NZ105 St 5 dahliae
(A)dahliae

Fig. 1. Significant reduction of wilt symptom and increasing the growth of the tomato plants in seed treatments
with V. dahliae and P. fluorescens NZ105 (B) compared to non-inoculated control (C) and inoculated control
with V. dahliae (A)
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Table 2. The effect of endophytic Pseudomonas isolates on Verticillium wilt disease control and tomato plant
growth parameters under greenhouse conditions

Treatment Disease severity Disease Seedling wet Seedling dry Seedling Rootwet Rootdry Root
(%) Control weight (g) weight (g) height weight weight (g) length
(%) (cm) () (cm)
Inoculated control 94+0.28a - 19.15+0.08 4.67+£0.05¢ 13.8 6.11+ 1.98+0. 4.83
h 3+0.05e 0.06 g 05¢g +0.05 f
Non-inoculated 0.00 £ 0.00 - 58.50+ 0.28 25.50+ 0.28 28.5 33.50 15.50+ 19.2
control g b b 0+0.28 +0.28b 0.28b 5+0.14 b
b
Pseudomonas sp. 55.50 +0.28 44.5 49.71+0.05 18.20+0.28 24.0 31.66 12.62+ 16.5
NZ 1101 + pathogen b c c 0+0.05¢c +0.06 ¢ 0.05¢c 0+0.28
c
Pseudomonas sp. 32.50 +0.28 67.50 27.40+0.05 8.65+0.11 e 14.6 12.48 4.27+0. 6.66
NZ 2201 + pathogen d d 6 +0.05 +0.01d Ole +0.02 e
d
Pseudomonas sp. 31.50 +0.28 68.50 25.40 +0.05 8.59+0.05 e 14.1 454+ 6.83
NZ 2011 + pathogen e f 6+0.02 11.15+0.0 0.02e +0.0le
de 8e
Pseudomonas sp. 54.50 £0.28 45.50 25.79+0.05 9.06+0.04 d 14.0 11.48 5.060. 7.33
NZ 1102 + pathogen c e 0+0.28 +0.01e 04d +0.05d
e
Pseudomonas sp. 35.50 +0.28 64.5 22.20+0.11 7.20£0.11f 10.6 9.85+ 3.62+0. 6.66
NZ 2202 + pathogen d g 2+0.06 f 0.08 f 05f +0.02e
P. fluorescens NZ 15.00 +0.28 85 70.08+0.005 30.72+0.57 35.6 42.31 17.23+ 255
105+ pathogen f a a 6+0.57a  +0.005a 0.57a 0+0.57 a

Values followed by the same letter are not statistically different (P < 0.01) according to Duncan’s multiple range test.
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Fig 2. Production of extracellular metabolites and L = -
inhibition of V. dahliae growth by P. fluorescens P. NZ105 alir Lo 5 )8 (Sola5k dls Ol

NZ105 (B) compare to control (A). LS e e ks VY fluorescens

78 wo 1S s gbo My
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(¥ JS8) A5 TFA Ol 0 8 slas 508 p sk
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Fig. 3. Effect of volatile metabolites produced by the
endophytic bacterium P. fluorescens NZ105 against
pathogenic fungus V. dahliae (B) compare to control
(A)
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Abstract

Tomato (Lycopersicon esculentum) is one of the most important crops in the world and Iran. Verticillium wilt
of tomato caused by V. dahliae is one of the most important obstacles to the cultivation of this plant in the
country. Using endophytes has been introduced as a new solution to plant disease management. The aim of this
study was to introduce endophytic bacteria as biological control agent for Verticillium wilt of tomato. For this
purpose, plants were collected from both greenhouses and tomato fields in Tehran and Alborz provinces.
Endophytic bacteria were isolated mainly from the roots, stems, leaves and fruits of tomato. Based on key tests
and fluorescent pigmentation on King' B medium, 30 fluorescent Pseudomonas were selected. In dual culture
tests, six isolates with biocontrol capacity of V. dahliae were screened and complementary evaluation was done
under greenhouse conditions. The P. fluorescens NZ105 strain was identified as the most effective biocontrol
agent with 3.7 mm inhibition zones in Petri dish and 85% disease incidence reduction in greenhouse. This strain
was identified based on the key tests and 16S rDNA gene amplification. The results of the greenhouse test
showed that P. fluorescens NZ105 had the best performance in increasing plant growth factors including plant
dry weight, dry root weight, plant height, root length, wet root weight and wet plant weight. Furthermore, the
studies showed that this strain is capable of producing protease, volatile antifungal metabolites and extracellular
metabolites.

Keywords: tomato, Verticillum dahliae, protease, metabolites, growth parameter
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