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Abstract

Ragged stunt disease caused by Rice ragged stunt virus (RRSV) is the most devastating viral
disease of rice production worldwide. Studies were conducted to develop management strategies
using the individually effective microorganism of Bacillus subtilis TU-Orgal, Pseudomonas
fluorescens SP007s, and Beauveria bassiana in the rice production system. They were investigated
for their ability to control RRSV, insect vector, and activate plant defense-related enzyme, salicylic
acid (SA) and superoxide dismutase (SOD) under field conditions, compared with the conventional
practice by farmers. In two-consecutive field trials, TU-Orga1, SP007s, and B. bassiana formulated in
a powder delivering system, 2 g/20L of water applied as foliar spray (1x108 cfu/ml) for 8 times
(before planting, planting day, 15, 30, 45, 60, 70, and 90 days after planting) combined with soil
nutrition management by adding 500 kg/rai of manure, 20 kg/rai of rock phosphate, 1 kg/rai of
potassium humate and foliar spray liquid fertilizer of swine manure fermentation for 5 times at 30, 45,
60, 75, and 90 days after planting, had the most effect on reducing RRSV (76.3-93.5 %) and its
insect vector (100 %) and increased rice yield (9-33 %), compared to conventional practice (p=0.05).
The TU-Orga1, SP007s, and B. bassiana also showed the higher accumulation of SA and SOD
activity in rice plant than the conventional practice that correlated with their disease, insect vector
and insect pests reduction ability. Moreover, the biological agents did not inhibit natural enemies
(lady beetle, seven-spotted lady beetle, damselfly, and wolf spider) and the chemical residues were

not found in rice grain from the studied technology.

Keywords: insect vector; natural enemies; biological control; organic farming; viral disease
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WUWAUNBFTAIN (Scipophaga  incertulas) AaWA D
luta (Cnaphalocrosis medinalis) URZANULAKLN
(B.

bassiana) uNIIWITNMNNINMIUAUMNIIZNG

(Hieroglyphus  banian) lasinalulad ‘lel 3

vasnaonslaadinmalaan 0 Fawumyszina
Lﬂuuwﬁaamqmaﬁn 1dun Lfim]”nmq 35, 49,
56 Uz 77 5% FIWU 0.1, 0.1, 0.2 uaz 0.2 §a/ne
musey sasasanfomaluladf 1 (B. subtilis TU-
Orga1) Lae mﬂ‘[uiaﬁﬁ' 2 (P. fluorescens SP007s)
MUEITU FInunssruevasnaensslaad
Whene 0.4 usz 1.1, 1 uaz 1.2, 06 uas 1.1, 0.4
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Uaz 1.2 Waz 1 uaz 0.6 A/na Lfiml"nmq 28, 35,
42, 49, 56, 63, 70, 77 Uz 84 % ANUAG VA
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20, 23.2, 241, 294, 25.6, 21.7, 224 uaz 21.7 A/
na Lﬁia“ﬁnmq 28, 35, 42, 49, 56, 63, 70, 77 L8
84 T4 ANNEAL (gﬁﬁ' 2n) wananitmalulad
3 z‘i’aﬁﬂ‘s:ﬁ%%mwgﬂunﬁmqungﬂﬁnfuﬁ
o vuaunainiy wuanvaly wasanuaudn
Tagwunisszunavaswissnsuideniadni
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Lﬁimj”nmﬂq 42, 49 uaz 84 7% 0.1, 0.1 Uag 0.1
@2/nN8 ANNRI1AL (gﬂ'ﬁ 20) AnuARTIILET a9
218 28 1% 0.1 @2/N8 (gﬂﬁ 24) Lazvsaurialy
Lﬁa“ﬁ”]’]a’]th 49 7% 0.1 @7/Nd (gﬂﬁ 27) 3998941
domaluladfl 1 laswunisszuinvaainie
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(gﬂﬁ 29) LLazéF';WLL@lanijainaﬂq 28 1% 0.2
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U8 49 1% 0.1 WAz 0.1 A2/ND MURAL (gﬂ‘ﬁ' 2
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?m'%mﬁmﬁ’smq 35, 42, 49, 56 LAz 84 14 0.2,
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ﬁmmwﬁwuﬁmﬁ”mmq 28 LAz 35 1% 0.2 WAz
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N8 AUEIAL (g'ﬂ‘ﬁ' 29) luwmeiinaluladi 4
msﬂﬁﬁﬁ@ﬁg\‘lLﬁummmwmmwumﬁzmmm
IWRESNs U DY) wuounade3u Anuaud waz
wuanrialunniisarguaznisaiyavlaves
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1.6,2.1,3.7,1.2, 1, 0.4, 1.3, 0.9 Uaz 0.3 @7/Na
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TERINAenWEANAY DILAauRIRIAL 2556
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wazanuans1n lapmaluladd 3 1unssuisn
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35, 42, 49, 56, 63, 70, 77 WAz 84 14 0.3 UAZ
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4.6
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LA LaY 3.6 @3/N8 ANNANAU VN
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(swla uazgand, 2546) ananaunytniilins
ndéun 1w (induced  systemic resistance,
ISR) I@umz@ju‘lﬁﬁ‘m%“w?dﬁ@"u’nma:ms
Undasautasliseanuananuaioadis 9 i
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lenlud (Baskin et al., 2008) wIanazgulsi
a9as Inlaazldngu (phytoalexin) %38 PR-
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2897 SInaliRTLAanITzuINNITIIRd
(recognition)  TEWIWWTAUAAIAT  LTAINY
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g9 1,044 Alanda/ls Gafienuuandrsaged
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212, 21.5 LAz 17.9 N30 @WA1QL §1MIUYQ
ﬂgﬂﬁ' 2 wuiunaluladi 1 dsddnaansinmin
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ez 4 Sefdadptinmin 1,000 WEA LAY
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WAA/329 Safarnauandrsadnafiveddny
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