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ABSTRACT

Riceberry sheath rot caused by Sarocladium oryzae significantly reduces rice production in both
quantity and quality. This study aimed to evaluate the effectiveness of antagonistic microorganisms in
inhibiting S. oryzae in vitro and controlling sheath rot disease of riceberry in vivo. S. oryzae was isolated
from riceberry showing symptoms of sheath rot and dirty panicle using the tissue transplanting method
and confirmed for pathogenicity. Efficiency test of seven species of antagonistic microorganisms in
inhibiting the growth of S. oryzae in laboratory conditions using the dual culture method on potato dextrose
agar medium. It was found that the yeast Torulaspora indica DMKU-RP31 was able to inhibit the growth
of S. oryzae the most, with a percentage inhibition of pathogenic fungi at 22.67%, while other antagonistic
microorganisms were inhibited at 6 - 20.67%. Evaluating the ability to control sheath rot disease in
greenhouse conditions by spraying cells or suspended spores of antagonistic microorganisms at
a concentration of 1.0 x 105 cells per ml. on the leaf sheaths of 75-day-old riceberry once during
pregnancy compared with the control method that uses water. When the rice was 103 days old, it was
found that Trichoderma asperellum CB-Pin-01, T. indica DMKU-RP31, and Bacillus amyloliquefaciens
reduced the sheath rot disease index compared to the control treatment. The disease incidence index
was found to be 11.23%, 12.54%, and 13.22%, respectively, while the control method had a disease

incidence index as high as 42.53%.
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Table 1 The symptoms of rice sheath rot disease and dirty panicle disease at different scores (IRRI, 2013)

Disease severity

Level
sheath rot disease

rice dirty panicle disease

0 No symptoms

Show spot lesions less than 1% on flag leaf
sheath area and panicle emergence normal

Show spot lesions from 1-5% on flag leaf sheath
area and panicle emergence normal

Show spot lesions from 6-25% on flag leaf sheath
area and 75% of the panicle emerged

Show spot lesions from 26-50% on flag leaf sheath
area and 50% of the panicle emerged

Show spot lesions from 51-100% on flag leaf

sheath area and 25% of the panicle emerged

No symptoms
Show spot lesions smaller than 0.1 mm, less than 5% of
seed area

Show spot lesions larger than 0.1 mm, 6-25% of seed area

Show black lesions less than 50% of seed area

Show black lesions larger than 50% of seed area

Show black lesions larger than 75% of seed area and

undeveloped kernels
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Figure 1 Sheath rot disease and Morphological of Sarocladium oryzae A: The symptoms on flag leaf

sheaths, B: colony of S. oryzae on PDA, after incubation for 7 days and C: conidia of S. oryzae
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Table 2 Antagonistic activity of antagonistic microorganisms to inhibit mycelial growth of Sarocladium

oryzae by dual culture plate method 5 days after pasting antagonistic microorganism

Treatment Percentage inhibition of radial growth“ (%)

Control 0.00 ¢”

Bacillus amyloliquefaciens 16.00 b

Bacillus cereus 0.00d

Bacillus subtilis 0.00d

Torulaspora indica DMKU-RP31 2267 a

Torulaspora indica DMKU-RP35 20.67 a

Trichoderma asperellum CB-Pin-01 16.20 b
Wickerhamomyces anomalus DMKU-RP25 6.00 c

> cv.model (md) 20.88

Note: "Percentage inhibition of radial growth = (R1-R2/R1) x 100

?Means in a column followed by the same letter are not significantly different by Least Significance Difference Test (LSD) at P 2 0.05.
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Table 3 Disease Severity Index of Sheath rot disease and Dirty panicle disease on Riceberry 21 days

after spraying Sarocladium oryzae

Treatment

Disease Severity Index: DSI¥ (%)

Sheath rot disease

Dirty panicle disease”

control +" 4253 h° 37.68f
control -? 0.83 a 283 a
Bacillus amyloliquefaciens 13.22d 16.18 ¢
Bacillus cereus 3442 f 2812e
Bacillus subtilis 35.98 g 2883 e
Torulaspora indica DMKU-RP31 1254 c 16.08 ¢
Torulaspora indica DMKU-RP35 13.71 de 15.07 c
Trichoderma asperellum CB-Pin-01 11.23 b 10.10 b
Wickerhamomyces anomalus DMKU-RP25 17.76 e 19.88d
> cv.model (md) 4.94 75

Note: Control with Sarocladium oryzae

ZControl without S. oryzae

IDisease Severity Index (%) = [(A x 0) + (B x 1) + (C x 2) + (D x 3) + (E x 4) + (F x 5) + (N x

5)] x 100

“Dirty panicle disease from random 400 seed/treatment

¥Means in a column followed by the same letter are not significantly different by Least

Significance Difference Test (LSD) at P 2 0.05.
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