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The effect of some plant probiotic bacteria isolated from salty and dry areas in
control of pistachio gummosis caused by Phytophthora drechsleri under in vitro
condition
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ABSTRACT
In this study, the effect of some plant probiotic bacteria isolated from salty and dry areas were investigated in
control the fungus agent pistachio gummaosis disease and growth stimulating properties. 200 bacteria isolates
were isolated from rhizosphere and bulk soils of pistachio trees and weeds in the margins of gardens in
Kerman province. Thirty isolates were able to endure the used salt tolerant. The bacteria isolates were
investigated at the hypersensitivity reaction (HR) test. Three of them were eliminated due to positive result of
HR and the other were studied more as antagonist agents. In the early stage the biocontrol ability of these
isolates against the fungus causing pistachio gummosis diseases such as Phytophthora drechsleri were
studied. For this purpose, inhibition zone test (antibiosis) was performed that antagonist isolates showed
significant effect on P. drechsleri growth. In the secondary stage, The ability of isolates to produce some
biocontrol metabolites including protease, antifungal volatile compounds and hydrogen cyanide were
evaluated. Growth stimulating characteristics of these isolates including amount of siderophore and 1AA
production were measured. soluble ability of insoluble mineral phosphate was surveyed, too. The results
showed from 27 studied isolates for growth stimulating properties, %80 at least had one of the plant growth
promoting properties. %64 of the isolates were productive of siderophore, %80 productive of IAA, %45
having solving ability of insoluble mineral phosphate. The isolates C16, F47 and G11 as superior isolates of
this study were in vitro successful in controlling of the disease.
Keywords: Antagonist, Antibiosis, Crown and root rot, Biological control.
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Table 1- Environmental characteristics and number of isolates grown at different levels of salinity

Environmental characteristics and number of isolated

Salinity level (%)

grown 0.5 5 7.5 10
Electrical conductivity (EC), ds/m 15.1 52.1 67.1 78.1
Number of isolates grown after 24 hours 197 126 68 30
Number of isolates grown after 120 hours 200 131 85 48
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Table 2 - Grouping of isolates based on the amount of salinity tolerance

Tolerance degree Growth status Nzu(l)”gber of
Sensitive Poor growth to a relatively low level of 0.5% 3
Semi sensitive Moderate to severe growth at a level of 0.5 and a weak to relatively 71
low level of 5%

Half tolerated Moderate to severe growth at 5 and weak to relatively low at 7.5% 58
Tolerated Moderate to severe growth at; If(;/l;l of 7.5 and weak to relatively low 38
Very tolerant Moderate to severe growth at a level of 10% up 30

Total 200
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Table 3- Investigation of the inhibitory potential of superior bacterial isolates on P. drechsleri
fungus in petri dishe

The row Isolates code Sampling site Host Inhibition radius

number (cm)
1 ATT Shahdad Weed 4
2 G44 Orzuyeh Weed 13
3 F2 Rafsanjan Pistachia tree 3
4 F55 Rafsanjan Pistachia tree 2
5 F47 Rafsanjan Pistachia tree 6
6 A30 Shahdad-Wheat bran Asparagus tree 5
7 A97 Shahdad- Wheat bran Non-rhizosphere 4
8 Al19 Shahdad Weed 9
9 A7l Shahdad Weed 5
10 G31 Orzuyeh Weed 11
11 G3 Orzuyeh Weed 11
12 Gl1 Orzuyeh Pistachia tree 5
13 D32 Kerman Pistachia tree 3
14 E2 Zarand Pistachia tree 15
15 C16 Sirjan-Zaid abad Pistachia tree 11
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Table 4- Results of morphological and biochemical tests for superior selective isolates.

Isolates code F47 F55 A30 E2 Al9 A88 G44 C16
Gram reaction + + + - + T ¥ i
Oxidase + + + + + + + R
Catalase + + + + + + + 4
Starch + + + + + + - +
Levan + - + + + + _ +
Fluorescent - - - + + _ _ _
Urea + + + + - - + +
Glucose + + + + + - + +
Sucrose + + + + + _ + +
Maltose + + - + - - + +

Mannitol + + + - - R

Di-~Try-Haloz + - + + - + -
Tryptophan + + + - - - - -
Arginine + + + + + + - +
Indol acetic acid + + + + + + + +
5%-salt tolerance + + + + + + + +
7.5%-salt tolerance + + + + + + + +
10%-salt tolerance + + + + + + + +

hypersensitivity reaction
(HR)
Protease + + + + + + + +

negative result = (-), Positive result(+) (shie A G(-) elade A i(+)
Frbale bug S sbolisd Saus > oyl Jol> mls -0 Jgae

Table 5- Results of the solubility of mineral phosphates by superior isolates
Isolates code Colony Diameter Transparent Halo Diameter

(mm) (mm)
AAT 5.2 20
A88 53 19.2
F47 5 18.6
F55 5.2 15.5
Cl6 5 14

Al4 5 9
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Table 6 - Growth status (OD 600nm) and growth rate (RP) of isolates at different levels of PEG

The Isolates
amount code
of PEG

(gr) F55 G31 Ala F41 E2 D40 A30

0 OD=2.131n 2.148n 2.116n 2.243n 2.104n 2.107n 1.901n

(0 bar) RP=0v Ov Ov Ov Ov Ov Ov
203.362 OD=1.379 Lmn 1.625Lmn 1.601 Lmn 1.678Lmn 1.078Lmn 1.408Lmn 1.324kIm
(-5bar) RP=35.2b-f 24.3ab 24.3a 25.1ab 48.7a 33.1ab 30.3a-d
298.587 OD=1.253 h-m 0.961 e-i 1.146 j-m 1.411 g-i 0.7649-1 0.818j-m 1.038h-m
(-10bar) RP=41.1f-i 55.2 h- 45.8abc 37c-g 63.6d-g 61.1b-f 45.3b-f
438.40 0OD=0.679 a-e 0.490 a-f 0.596 c-h 0.692 b-g 0.519d-h 0.012a-f 0.322c-h
(-20bar) RP=68.1 p-u 77.1n-r 71.8j-n 69.1 I-p 75.3i-m 99.4n-s 83j-n
548.838 0OD=0.462 ab 0.031 ab 0.109 a 0.012 abc 0.041a 0.007a-d 0.059a-f
(-30bar) RP=78.3 Tuv 98.5 tuv 94.8 tuv 99.4 tuv 98uv 99.6r-v 96.8m-r

Lyl o o drechsleri. P. 8 jo Sis g 550 Bbline 5l o gilulas 6,550 sloalos JuS g0 coblE -y IS
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Figurel- Biocontrol ability of some bacteria isolates obtain from salty and dry areas in control of

P. drechsleri fungus in vitro. The P. drechsleri fungus as the control sample (A). The isolates of E2,
A9, FC16, F4, F55 and G44 as successful isolates at control of fungi agent disease (B), (C), (D).
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Figure2- The production of antifungal escape compounds by antagonistic bacteria. P. drechsleri
as a control sample (A). 80% control of pathogenic fungi by isolates of F47 and A30 (B, C). 40%

control of pathogenic fungi by isolate G31 (D). 10% control of pathogenic fungi by isolate G24 (E).
The F32 isolate was unable to control the pathogen fungus (F).
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Figure3- Production of protease by some isolates. The radius of a continuous inhibitor zone of a
colony around the bacteria indicates the production of protease, measured in millimeters (A, B)
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Figure 4- Hydrogen cyanide production by isolates. None of the isolates were able to produce
hydrogen cyanide (A, B).
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Figure 5- Superior isolates to investigate the inhibitory power of the fungi diseases in the petri

dish. The data are three replicates for each isolate. Columns displayed in different letters. Have a
significant difference at the level of 1%
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Figure 6- Determination of siderophore production by spectrophotometric method at 400 nm
wavelength in succinate culture media. The data are three replicates for each isolate. Columns
displayed in different letters. Have a significant difference at the level of 1%.
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Figure 7- Survey on the production of I AA 530 nm wavelength after 30 minutes. The data are three
replicates for each isolate. Columns displayed in different letters. Have a significant difference at the

level of 1%.
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