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Table 1. Characteristics of bacterial isolates identified in various tests

Types of test B. subtilis Enterobac E. B. subtilis  B. subtilis P.
W ter sp. cloacae C R aeruginosa
Gram staining + - - + N -
Anaerobic growth - + + - - -
Oxidase - + + + + +
Catalase + + + + n +
Fluorescent pigments on King's B - - - - - +
Citrate consumption + - - + + -
Starch hydrolysis + - - + + -
Spore production + - - + + -
Hypersensitivity on tobacco - - - - - -
Potato rot - - - - - -
Gelatin hydrolysis + + - + + +
Mobility test + + + + + +
Use of arabinose + - - + + -
Use of mannitol + - - + + +
Yellow pigments on YDC - - - - - +
Metallic pigments on EMB - + + - - +

Reducing substances from sucrose -

S gy s andlles 5y 50 slas SSTU dlw g Pyricularia oryzae slaalde o gdas Ay Hlgs u:i;l.:a TPV S PRES

(o9, an 9 93) J-'\.S:.a

Table 2. The mean comparison of mycelium growth inhibition of Pyricularia oryzae isolates by bacteria in dual

culture method (two and seven days)

Treatments Growth inhibition (%) Growth inhibition (%)
after 2 days = SE after 7 days = SE

P. aeruginosa 61.11+0.33 a 5931+0.32a

B. subtilis C 50.00 £ 0.35 ab 50.22 +0.37 ab

E. cloacae

B. subtilis R

B. subtilis W
Enterobacter sp.

40.12+£0.37 be

30.74+0.42 be

3457+041c 41.55+0.42 be
31.48+£0.47 cd 22.51£0.45 de
16.66 £0.39d 13.40+0.35¢

Az (P<0.05) 15 ime CoMastt (gl S 2tn 5 o &S5 Jilt U (slaylos

Treatments having at least one similar letter do not show a significant difference at P<0.05.

iz ST pay 53 s mSTL Lo g5 o sloul 0iyla 5k e S0k e lia —¥ J gl

Table 3. The mean comparison of inhibition halo created by bacteria in dual culture method

Treatments

Inhibition halo (mm) + SE

P. aeruginosa

B. subtilis C
E. cloacae

B. subtilis R

B. subtilis W
Enterobacter sp.

9.00+0.29

8.00+0.29
5.6+0.73
7.2+0.20
43+0.15
3.2+0.20
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Table 4. The means comparison of mycelium growth inhibition of Pyricularia oryzae isolates in volatile

metabolites method (two and seven days)

Treatments Growth inhibition (%) Growth inhibition (%)
after 2 days = SE after 7 days = SE

B. subtilis W 60.51+0.58 a 29.33£0.49 be

B. subtilis R 49.05+£ 047D 5422+045a

E. cloacae 44.58 + 0.43 be 3557+045b

B. subtilis C
P. aeruginosa
Enterobacter sp.

43.33+£0.39 be
43.32+0.41 be
40.76 £ 0.42 be

27.12+0.37 be
25.33 +£0.43 be
3422+041b

Aizas (PO.05) Sls sme OoNstl (gl 15 &S 20 O &K Jili b sl sles

Treatments having at least one similar letter do not show a significant difference at P<0.05
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serls mals el 6 SL ul Sl eslizal il
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ol ) eslimal pl ke sy VPR (glen Lesls o Sls
A3 OV/YO Ol 4 (S)lany pali falS Ll g ST

B. subtilis C 4 P. oryzae L ol g5l Olals s .
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Bl fay plol 55 5 05y Sie 2550 53
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Al b S5y E. cloacae s P. aeruginosa s\,
et byl o b Ll dizils (505 e O3t lay
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Table 7. Comparison of mean of disease index, plant height, fresh and dry weight in greenhouse conditions

Treatments Disease rating + Height Fresh weight Dry weight
SE (cm) = SE (g + SE @+ SE

P. aeruginosa 2.11+0.09 ¢ 35.33+0.58 ab 0.90+0.03ab 0.25+0.01 ab
B. subtilis C 2.16£0.07 ¢ 35.00 £ 0.40 ab 0.82+0.02ab 0.22+0.01 ab
E. cloacae 3.49+£0.08b 34.83+0.39 ab 090+0.03ab 0.25+0.02 ab
B. subtilis R 3.83+£0.08b 34.00=0.38b 0.73+0.05b 0.18+0.03 ab
Enterobacter sp. 4.05+0.05b 29.50+0.37b 0.67+ 0.04b  0.17+0.02b
B. subtilis W 438+0.040b 29.00+0.35b 0.73+£0.03b 0.18£0.02b
P. oryzae 7.16+0.03 a 27.83+0.35¢ 0.66+0.04c  0.14+0.03c
control

Distilled water 0.00+£0.00d 41.50+0.33 a 1.03+£0.05a 031+0.03a

control

Lz (P<0.05) Hls s CoMastl (61505 &S 200 5 ae Pl b sl yles

Treatments having at least one similar letter do not show a significant difference at P<0.05
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Abstract

Rice blast disease, which is caused by Pyricularia oryzae, is one of the most important diseases of rice in the
world. In this research, out of 150 infected samples collected from rice farms of Guilan province, 20 fungal
isolates and 30 bacterial isolates were collected. The isolated bacteria were belonged to Pseudomonas
aeruginosa, Enterobacter sp., Enterobacter cloacae and Bacillus subtilis. Two methods of dual culture and the
production of volatile antifungal metabolites were used in the laboratory in order to study biological control. In
the greenhouse trial, rice plants (cv Hashemi) were inoculated with the six bacterial isolates as well as P. oryzae
pathogen after 12 days. According to the results of this research, in the dual culture method, P. aeruginosa Y—
25-3 with 61.11% and in the volatile metabolite method, B. subtilis W with 60.51% were found to be most
effective in suppressing mycelial growth of the pathogenic fungus. All isolates significantly alleviated the
severity of the P. oryzae—induced disease in greenhouse, but the most effective was P. aeruginosa, which
reduced the disease index by 70.53%. Analysis of variance and comparing the characters average in Duncan test
and Least Significant Difference (LSD) and based on a completely randomized design revealed significant
differences among the bacteria in terms of mycelial inhibition in the dual culture and volatile metabolite
methods. Furthermore, in greenhouse trials there were significant differences in the disease index, plant height
and fresh weight among the treatments, whereas the treatments did not exhibit any significant differences in dry
weight. Based on the results of biocontrol assays in the laboratory and greenhouse, P. aeruginosa Y-25-3 was
recognized as the most effective bacterial isolate in the control of rice blast disease.
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