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Abstract

Generally, rice pests are predominantly controlled by chemical pesticides and synthetic
fertilizers. Sometime excess chemical pesticides and synthetic fertilization were found that have impact
on health and environment criteria in similar way as other residue effects. Biological control using
entomopathogen, Beauveria bassiana and plant growth promoting rhizobacteria (PGPRs) Bacillus
subtilis TU-Orga1 and Pseudomonas fluorescens SP007s has reported that significantly minimize the
chemical pesticides use to control rice pests, but a few applied could replace the chemical pesticides.
Moreover, some fungal pathogens resisted to fungicides. The biocontrol agents are important for the
alternative control and solve above problems. Therefore, the individually application of dry formulated of
B. bassiana, B. subtilis TU-Orga1 and P. fluorescens SP007s in organic rice production was examined
at Khlong Luang, Pathum Thani compared to conventional practice of local farmer in 2 crop seasons
during November, 2012 - February, 2013 and May - August, 2013. In two-consecutive field trials, B.
bassiana, B. subtilis TU-Orga1 and P. fluorescens SP007s formulated in a powder delivering system,
applied as foliar spray (1x1080fu/ml) 8 times (before planting, 0, 15, 30, 45, 60, 75 and 90 days after
planting), combined with plant nutrient management by added 500 kg/rai of manure, 20 kg/rai of rock
phosphate, 1 kg/rai of potassium humate and foliar spray liquid fertilizer swine manure fermentation 5
times (30, 45, 60, 75, and 90 days after planting), had most effective on promoting plant growth and
decreasing blast (caused by Pyricularia oryzae), brown spot (Bipolaris oryzae), dirty panicle (Curvularia
lunata, Cercospora oryzae, B. oryzae, Fusarium semitectum, and Alternaria padwickii), bacterial leaf
streak (Xanthomonas oryzae pv. oryzicola) and bacterial leaf blight (X. oryzae pv. oryzae) with 85.4,
50.4-57.4, 48.9-54.6, 38.0 and 56.0 %, respectively and increased rice yield 9-33 %, compared to
conventional practice. Biocontrol agents and technology should transfer and extend to farmer who
accepted and interested for their own use with conventional practices and/or organic farming system for

sustained system and safety rice product.

Keywords: disease escape; biocontrol; organic farming
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Figure 1 Efficacy of new disease management technology (T1-T3) to enhance rice plant high

compared to the conventional technology (T4) in 2 crop seasons during November, 2012 -

February, 2013 (A) and May-August, 2013 (B).
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Figure 2 Efficacy of new disease management technology (T1-T3) to enhance rice plant canopy

diameters compared to the conventional technology (T4) in 2 crop seasons during

November, 2012 - February, 2013 (A) and May-August, 2013 (B).
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Figure 3 Efficacy of new disease management technology (T1-T3) to enhance the tillers number of

rice plant compared to the conventional technology (T4) in 2 crop seasons during

November, 2012 - February, 2013 (A) and May-August, 2013 (B).
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Figure 4 Efficacy of new disease management technology (T1-T3) to enhance the rice plant fresh

weight (A) and dry weight (B) compared to the conventional technology (T4) in 2 crop

seasons during November, 2012 - February, 2013 and May-August, 2013.
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Figure 5 Efficacy of new disease management technology (T1-T3) to enhance yield (A), seed

weight per 1000 seeds (B), and total seed per panicle (C) of rice plant compared to the

conventional technology (T4) in 2 crop seasons during November, 2012 - February, 2013

and May - August, 2013.

o
v o

‘ﬂ’]ﬂ“llﬂ&lﬂﬂ?’iﬂﬂﬂ@dﬂd%u@uﬁ@dlﬁ

U
a6 v a

Lﬁu'jﬂﬁlﬁumﬂwamuua:qﬁu‘ﬂ?ﬁm sw”uf

2

= a A ' a a
QRLJY]WM LL%’JI%M‘V]@]I%T]’]S&\T LRINNITILITTY

(2

Lﬁuiﬂﬁﬂunﬂﬁ's%f@ UsznaudiunugIdu

m’mn%ama%ju FIUINFUAaND HIRUNFA

& '

LREHINBALAY TI051891w398 WA nIn

RUNITIBRUTAN 9 nIanFaAUeiiunIdd
Uszdndaiw niadinalnn1svinanunanoadng
(multifunction) 1% UszanTaiwlun1sidu plant
growth promoter ﬂavl,nms"ﬁ'nﬁm“ﬁﬁmmuﬁm
nalnmauuyfuinsdalsafmuazuuasdngiis
et al.,

(Buensanteai 2008) INHANITINA[DI

280

Tasawzluszoznddsfiadndutiaing fddny
ﬁa:ﬁﬂﬁ’lﬁmNﬁmﬁnﬁ%ﬂ%mmuazqmmwga
3.3 ﬂizaﬂ%nﬁw"lumsﬁauqums
szunuasliany
msdgalsaszunavastifiiadu
luntainanadveilneaing lqu}ﬂgﬂﬁ' 1
WA uNIAIMEY 2555 - NUNWUT 2556
WunsIzUnaeslIafiiaansuasuuaiise
TsafitAinanst taun lsa'lndfifinan P
oryzae ELuag@%'ﬁwmaLﬁmmﬂ B. oryzae 15aLuda
@9LN93N C. lunata, C. oryzae, B. oryzae, F.

semitectum Waz A. padwicki 13afiiiaan




i1l 4 @ a1iufi 3 « AWEYB - 5IIAN 2558

Thai Journal of Science and Technology

wuafise laun vevluuwsfifinan X oryzae
pv. oryzae wazludaldssuasiinann X. oryzae
pv. oryzicola (Figure 6) lasnan1Inazay
Uszansnwinaluladi 1 A8m3lE B. subtilis
TU-Orga1

a

sun3dwuituenanmasaasunsaIgLaule

FINNUTZLUNTHAATIILULNHAT
AT NNHANRA DN ILAUTA WRIHILRAIAINY
smuiTnlunisaruqulsanddnysestnalaa
a = [ a A 6 s 6

natfisunuIdunidaroWusamaiw P
fluorescens SP007s Waz B. bassiana 333N9

' Ad & A A

ANINITNITAANVRILNBATNT (p=0.05) T3
nuanmaassnuimninalulagndnigld

Qﬁuw%m‘ﬁmﬁmmzﬁ;ﬁuﬂ?ﬁmﬂW"%ifqmmW‘a"'m

dotu Jlinszunads o fadesasluns 2 g
Uan laslunguand 1 nsldinaluladf 1 91w
Twszuunsgnuuuinsasdunidmaninanalsa
v a :’ 3 1 = 1
Inal lugadsiiana waaes ludaldsaua uaz
v WA INTZUNA IURNINTISNTG 85.4, 51.3,
54.6, 38.0 Waz 56.0 % auaay LiNawlIey
a aa & a ad
Wounssuitasdnansans (naluladn 4)
(Figure 6) #axalidutnaiiminigidvlagige
liflasnansaihaibadanannisleyToiiu
o A U v v 1 ]
anudndudadudungliindauuadaliann
3@ nu‘ﬁ'aﬁwawﬁmqmmwﬁﬁﬂ?mmmﬁm

0.05)

LHUWILAARIDENILANAINNIFDR (p

Taganzlsauaasng

25.0

20.0

10.0 - T4 15.0

5.0 mT3

(%)

\
|
10.0 ‘
5.0 l
0.0

T2

|

Brown spot disease severity

0.0

Dirty panicle disease (%)

28 35 42 49 56 63 70 77 84

Days after planting

28 35 42 49 56 63 70 77 84

Days after planting

T4

|_RE] |_RE]

T2 T2

severity (%)

|

28 35 42 49 56 63 70 77 84

T

Bacterial leaf streak disease

Days after planting

Cc

15.0

mT 10.0

T3
= 5.0

severity (%)

5 T2

Bacterial leaf blight disease
Blast disease severity (%)

0.0
28 35 42 49 56 63 70 77 84

Days after planting

,-—,—4

28 35 42 49 56 63 70 77 84

Days after planting

mT4
W73

T2

Figure 6 Diagram of area under disease progress curve of dirty panicle (A), brown spot (B),

bacterial leaf streak (C), bacterial leaf blight (D), and blast disease (E) in first crop season

during November, 2012-February, 2013. The disease symptoms were showed in picture F:

blast disease (1 and 2), dirty panicle (3), brown spot (4) bacterial leaf blight (5), and

bacterial leaf streak (6).
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Figure 7 Diagram of areas under disease progress curve of brown spot (A) and dirty panicle (B) in

2nd crop season during May - August, 2013.
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"1 = Technology 1 using Bacillus subtilis TU-
Orga1l combined with plant nutrition manage-
ment, T2 = Technology 2 using Pseudomonas
fluorescens SP007s combined with plant

T3

nutrition management, Technology 3
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