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ABSTRACT

In this study, the effects of systemic resistance inducing fluorescent pseudomonads on wheat bacterial leaf streak was
investigated. According to the importance of produced siderophore by this kind of bacteria in the induction of
systemic resistance, CAS agar medium was used for screening of the isolates with the highest potential for
siderophore production. From the 200 isolates that isolated from North West part of Iran, 37 could produce a large
amount of siderophore and the diameter of hallo zones produced by these isolates on CAS medium agar was more
than 15 mm. Ethylene production bioassay was used for screening the isolates with the potential for induction of
systemic resistance in wheat. Among these isolates, only four increased the plant reaction potential against XTC and
concentration of ethylene produced by leaf pieces of plants treated by these isolates was more than 2 pmol/ml air. The
effect of selected isolates on bacterial leaf streak of wheat in growth chamber was investigated and it was found that
only 58A can significantly decrease this disease. Investigation of the enzymatic changes of plant treated by this
isolate during pathogenicity process showed that the presence of this bacterium on the wheat roots did not have any
effect on peroxidase (PO) and phenylalanine ammonia lyase (PAL) activity in foliage, but after inoculation of the
pathogen, the activity of both of them was increased.
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Table 1. The list of superior siderophore producing antagonistic isolates and their origin

9B Wheat
31B Wheat
58A Wheat
36A Potato
33B Wheat
50A Cucumber
3B Wheat
60B Barley
63C Tomato
23A Green pea
23C Green pea
85C Tomato
69B Squash
82B Beans
19C Cucumber
78B Potato

6C Squash
26C Wheat
85B Cucumber
41B Cucumber
41A Cucumber
39B Wheat
7A Wheat
37B Agropiron
46B Wild Barley
11B Wheat
43B Wheat
29B Squash
21B Alfalfa
64B Onion
62A Sunflower
14A Alfalfa
61B Alfalfa
28A Barley
17A Cucumber
59C Wheat
47A Wheat

Maragheh-Hashtrood road (serajoo)
Sain defile
Shaheendedj

Ajabshir
Sarab

Shabstar (Shend Abad)

20 km Maragheh-Hashtrood road
Azarshahr (Gheshlagh)
Azarshahr (Gheshlagh)

Qouri Gol

Qouri Gol

Orumia (Tumtar)

Azarshahr (Gheshlagh)

Orumia

Mamaghan

Orumia

Basmenj
Duzduzan

Orumia

Maragheh (Mardagh)
Maragheh (Mardagh)
Ajabshir

Hashtrood-Bostan Abad road
Maragheh (Mardagh)

Marand

(YYam)

Hashtrood-Bostan Abad road
Marand (Yam)

Duzduzan

Bostan Abad

Govgan
Govgan

Maragheh (Mardagh)
Azarshahr (Afgham)

Sarab

Basmenj
Shaheendedj

Marand

(Yam)
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Figure 1. Screening of systemic resistance inducing antagonistic bacteria by ethylene production bioassay. Leaf
pieces from two weeks old Pseudomonas spp. treated wheat plants were transferred to 0.5 ml deionized water or XCT

suspension (10° cell per ml) in small glass tubes and after incubation on shaker for 3 h, concentration of produced
ethylene was measured. The bars and error bars show means and SD of three replicates, respectively.
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Table 2. Biochemical and physiological
characteristics of fluorescent pseudomonad isolates
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baaiS o ol L3 ,u8h cou 1) puf S Levan formation - - E
e ? S 2 f ¢ z Oxidase + + + +
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- ’ Growth at 4°C + + + +
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Figure 2. Effect of wheat pretreatment with antagonistic bacteria on growth curve of the pathogenic bacteria after 0, 1
and 4 days post inoculation. Eight replicates were used for calculation of error bars. Asterisks indicate significant
differences (t-test, p<0.05).
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Figure 3. Symptoms of wheat streak on infected control (A) pretreated plants with 58A isolate (B) and non infected
control (C). The photos were taken 6 days after inoculation with the pathogen.
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Figure 4. Assessment of PO and PAL activity during pathogenicity process. Non-treated or treated two weeks old
wheat plants with antagonistic bacterium 58A were inoculated with pathogenic bacterium XTC and sampled at 0 till 4

days after inoculation to survey of PO (A) and PAL (B) activity. Means and error bars were calculated from 4
different replicates. Asterisks indicate significant differences (t-test, p<0.05).
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