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Table 1. Applied treatments on seedlings under greenhouse condition

Treatments

Code

Seed inoculation with antagonist bacteria (Isolate 275) and spraying of seedlings with the
mention isolate suspension (275), 24 and 48 hours before inoculation with the R. solani.

Seed inoculation with antagonist bacteria (Isolate 275) and spraying of seedlings with Potassium
silicate (2 Mm) 3 days before inoculation with the R. solani and spraying of seedlings with the
mention isolate suspension (275), 24 and 48 hours before inoculation with the R. solani.

Seed inoculation with Inducer bacteria (Isolate 243) and soil drench with suspension of the
Isolate 243, 2 and 5 days before inoculation with the R. solani.

Seed inoculation with inducer bacteria (Isolate 243) and spraying of seedlings with Potassium
silicate (2 Mm) 3 days before inoculation with R. solani and soil drench with suspension of the
Isolate 243, 2 and 5 days before inoculation with R. solani.

Seedlings inoculated with R. solani.

Sparing of seedlings with Potassium silicate (2 Mm) as a chemical inducers 3 days before
inoculation with R. solani.

Seedlings without any spraying or inoculation seedlings with antagonistic/inducers bacteria or
chemical inducers.

Code 15

Code 17

Code 19

Code 21

Code 22
Code 24

Code 26
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Table 2. Reference genes for rice and the primer information

Amplicon length (bp)

Primer sequence Gene Primer

5-CTACCCCTTCAAGCCTCCAA-3

145 5-GCAGATCGAAAGCAACACCT-3' Ubiquitin Ubg

117 5-GAAGAGGCTGTTCATGCTCG -3 | iooxvaenase Lo
5-TCGTCGGTGAGGAAGAAGAC -3 PoXyg

15 5-ACATCGGCAAGCTCATGTTC-3 phenylamonidyse  Pa

5-TTGAACCCGTAGTCCAAGCT-3
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Fig. 1. Gene expression of Lipoxygenase at the time
points of 6, 24, and 72 hours after inoculation with
R. solani, the causal agent of sheath blight disease
in treatments 15, 17, 22, 24 and 26. The means with
the same letters are not significant at 5% level

according to Duncan’s test.
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Fig. 2. Gene expression of Lipoxygenase at the
time points of 6, 24, and 72 hours after inoculation
with R. solani, the causal agent of sheath blight
disease in treatments 19, 21, 22, 24 and 26. The
means with the same letters are not significant at

5% level according to Duncan’s test.
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3. Enzymatic activity of Lipoxygenase at the time points of O, 6, 12, 24, 48 and 72 hours after inoculation with

R. solani, the causal agent of sheath blight disease of rice in treatments 15, 17, 22, 24 and 26. The means with
the same letters are not significant at 5% level according to Duncan’s test.
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Fig. 4. Enzymatic activity of Lipoxygenase at the time points of 0, 6, 12, 24, 48 and 72 hours after inoculation
with R. solani, the causal agent of sheath blight disease of rice in treatments 19, 21, 22, 24 and 26. The

means with the same letters are not significant at 5% level according to Duncan’s test.
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Fig. 6. Gene expression of phenylalanine ammonia
lyase at the time points of 6, 24, and 72 hours after
inoculation with R. solani, the causal agent of
sheath blight disease in treatments 19, 21, 22, 24
and 26. The means with the same letters are not

significant at 5% level according to Duncan’s test.
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Fig. 7. Enzymatic activity of phenylalanine ammonia lyase at the time points of 0, 6, 12, 24, 48 and 72 hours

after inoculation with R. solani the causal agent of sheath blight disease of rice in treatments 15, 17, 22, 24

and 26. The means with the same letters are not significant at 5% level according to Duncan’s test.
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and 26. The means with the same letters are not significant at 5% level according to Duncan’s test.
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Abstract

Induced resistance is one of the ways by which plants cope with the biotic stress. Phenylalanine ammonia-
lyase (PAL) and lipoxygenase (LOX) as inducible defense enzymes, are synthesized by plant in response to
biotic stress. This research was carried out with the aim of investigating the effect of Pseudomonas sp. isolates
(antagonistic and inducer bacteria) and potassium silicate treatment on expression changes and production of
enzymes at 0, 6, 12, 24, 48 and 72 hours after rice seedling contamination of Fajr cultivar to R. solani, the causal
agent of rice sheath blight disease. Analysis of gene expression showed that the maximum expression was
observed in 72 hours after plant inoculation, and the combination of antagonistic bacteria and potassium silicate
as an inducer had the highest expression during the first 6 hours of infection. Analysis of enzyme content showed
that the use of treatment compounds in the initial time interval of zero to 6 hours were caused a significant
increase in protein content, which was more than the phenylalanine ammonia-lyase in the combination of the
antagonistic bacteria and the potassium silicate as an inducing agent for the lipoxygenase enzyme. In general, by
attacking the pathogens, the plant increases the amount of these enzymes due to the important role of these genes
in defense against the pathogen. Increasing the expression level of these genes directly increases the activity of
the enzymes which indicate direct role of these gens in plant defense system, that, it is possible to increase their
expression by applying potassium silicate and antagonistic and inducer bacteria on the plant.

K eywor ds: antagonist, inducer, Rhizoctonia solani, sheath blight disease




