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Efficiency Test of Antagonistic Microorganisms to Control Rice Brown Spot Disease
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Abstract: Efficiency test of antagonistic microorganisms in inhibiting the growth of Bipolaris oryzae,
causes of brown spot disease of rice in laboratory condition by using dual culture method was
performed. It was found that the percentage inhibiting growth of pathogenic fungus was 34.96-57.64%.
Torulaspora indica DMKU-RP31 and Bacillus amyloliquefaciens inhibited the growth of B. oryzae
the most, followed by Trichoderma asperellum (CB-Pin-01) with inhibition percentage of 57.64, 57.63
and 54.86%, respectively. The efficacy of rice brown spot control was tested in greenhouse conditions
by soaking rice seeds in cell or spore suspension of antagonistic microorganisms and spraying rice
plants for 3 times, comparing to the control and chemical (carbendazim) treatments. The result
showed that when the rice was 65 days old, B. amyloliquefaciens, T. indica DMKU-RP31 and
T. asperellum (CB-Pin-01) treatments could reduce the occurrence of disease. The B. amyloliquefaciens

treatment reduced disease incidence by 54.17%, when compared to the control treatment.

Keywords: leaf brown spot disease, antagonistic microorganisms, biological control
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Table 1 Antagonistic activity of antagonistic microorganisms to inhibit mycelial growth of Bipolaris oryzae by dual culture

plate method.

Antagonistic strain Mycelial growth of Percen.tage inhibition®  Overgrowth 3Cate
B. oryzae (cm) of radial growth (%) (cm/day)
control 7.20a" 0.00e -
Bacillus subtilis 7.07 a 1.85¢e -
Bacillus amyloliquefaciens 3.05e 57.63 a -
Bacillus cereus 4.10c 43.06 ¢ -
Wickerhamomyces anomalus DMKU-RP25 468 b 34.96d -
Torulaspora indica DMKU-RP31 3.05¢ 57.64 a -
Torulaspora indica DMKU-RP35 3.30d 5417 b -
Trichoderma asperellum (CB-Pin-01) 3.25 de 54.86 ab 1.24
CV.% 3.15 5.12

"Mycelial growth of B. oryzae on culture medium
? Percentage inhibition of radial growth from the formula R1-R2

x 100

R1 is the colony radius of the pathogen in the control dish in cm.
R2 is the colony radius of the pathogen inhibited by the antagonist after cessation, in cm, compared
to the control dish placed 1.5 cm from the edge of the Petri dish only one side.

¥ Growth rate of antagonist covering the pathogen from the formula D x 1

(cm/day)

D is the distance that the T. asperellum strain CB-Pin-01 grew over the pathogenic fungus. This was measured
from the point where the T. asperellum strain CB-Pin-01 collided with the pathogenic fungus and then grew over the

pathogenic fungus to the edge of the Petri dish in cm.

T is the length of time that T. asperellum strain CB-Pin-01 took to cover the pathogenic mycelium. Number of
days from the point where the pathogen and T. asperellum strain CB-Pin-01 collide to the edge of the Petri dish.
“ Means in each column followed by the same letter are not significantly different according to Least Significant

Difference (LSD) (P < 0.05).
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Table 2 Efficacy of antagonistic microorganisms, which applied by seed soaking and plant spraying on the severity of

brown spot disease on rice cultivar Suphanburi 60 at 65 days and 120 days after planting.

severity of rice brown spot disease"

Antagonistic strain

65 day” 120 day”

control 17.78 b¥ - 1.60 e -

carbendazim 21.67a (+21.88%)” 2.41 cd (+50.02%)
Bacillus subtilis 11.02¢c (-38.02%) 3.83 a (+138.51%)
Bacillus amyloliquefaciens 8.15d (-54.17%) 2.96 bcd (+84.65%)
Bacillus cereus 1148 ¢ (-35.42%) 3.02 bc (+88.49%)
Wickerhamomyces anomalus DMKU-RP25 10.46 cd (-41.15%) 3.40 ab (+111.59%)
Torulaspora indica DMKU- RP31 10.37 cd (-41.67%) 3.52 ab (+119.28%)
Torulaspora indica DMKU-RP35 10.74 c (-39.58%) 2.96 bcd (+84.65%)
Trichoderma asperellum (CB-Pin-01) 12.22¢c (-31.25%) 2.35d (+46.18%)

CV.% 117 12.97

" Percent severity of rice brown spot disease = Total sum of (number of leaves each level xlevel) % 100

Total number of leaves observedxmaximum level
? After the spray antagonistic microorganisms 1 time
YAfter the spray antagonistic microorganisms 3 times
“ Means in each column followed by the same letter are not significantly different according to Least Significant
Difference (LSD) (P < 0.05)
° Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control

'
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wWefidusd Tnavnnesudsnldadunsaljine
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= PORPR Iy , , =
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Tenlagans 54.17 wlefidus TneiAiANgELs
ya9lsARNEN 8.15 tafidus TauAnANNI9ans
A o o aal o 1A a a
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gendnnsldansiail (Table 2)
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Table 3 Efficacy of antagonistic microorganisms on panicle per plant, healthy seed and dirty panicle seed of randomized

seed samples derived from rice plant cv. Suphanburi 60.

Antagonistic strain

Panicle / plant”

Healthy seed (%)” Dirty panicle seed (%)

control 12.67 cd” 29.36 cd - 55.50 a -
carbendazim 18.80 a (+48.42%)"  32.47cd  (+10.59%) 52.87 ab (-4.74%)
Bacillus subtilis 13.77 ¢ (+8.68%) 48.80ab  (+66.20%) 35.32cd  (-36.37%)
Bacillus amyloliquefaciens 14.07 c (+11.05%) 35.76bcd (+21.81%) 48.64abc (-12.36%)
Bacillus cereus 13.83 c (+9.21%) 25.60 cd (-12.81%) 60.22 a (+8.50%)
Wickerhamomyces anomalus

DMKU-RP25 14.33 ¢ (+13.16%) 48.86ab  (+66.40%) 33.90d (-38.92%)
Torulaspora indica DMKU-RP31 11.50 de (+9.21%) 39.67abc  (+35.11%) 3557cd (-35.91%)
Torulaspora indica DMKU-RP35 10.77 e (-15.00%) 53.31 a (+81.55%) 34.94cd  (-37.04%)
Trichoderma asperellum (CB-Pin-01)  16.27 b (+28.42%) 20.82d (-29.09%) 39.10 bcd  (-29.56%)

CV.% 7.19 24.50 18.70

"Panicle / plant

“Percent healthy seed and dirty panicle seed from three replication/treatment
¥ Means in each column followed by the same letter are not significantly different according to Least Significant

Difference (LSD) (P < 0.05).

N Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control

NMTA9IAULATUIUTWABNANLINITNAT
N4 7. asperellum (CB-Pin-01) {anuau 16.27
9090 NOTINAIGININIINIDAIVAN (12.67

1
g o

saeriana) aseluadnAny nasudanldansial
carbendazim Ha149U39950N04INEA18.80
1 dl Qdd‘ Y a a e a '
sovriana luanisinnnessdan idqaunse ilny
andunssnasnld 7. indica DMKU-RP35
ToefinauIusesianals 8.65-28.42 wlafifus
WetlFauineuiunssndsaounn (Table 3)
ARAARBINLNNUIRLURY ATZLAT WAZATLY (2560)
dl 1 P o I8 a a .
Nene9udnnisldaaAusiuuaiize Bacillus
sp. ANNITILANANUIUALLAZTINABNE 1N
nanaARfanaLaziminuanansalsle wesan
Bacillus sp. ANUITDNARERTINU AA @100
azareaawnlia Tuglnnan ld 14 se Tomd

wazainalanasisvesls Fenmanimman iy

zﬁquuﬁwm PGPR (plant growth promoting
rhizobacteria) e gaa3unTssyIesitT uay
Fisuaanld (Ahmad et al., 2008)

annIsguafat1amandIalusay
n9suAs et fiduuded wudinssuds
ﬁisﬁlﬂauﬂ?ﬂrﬂaﬁﬂﬁ B. subtilis, W. anomalus
DMKU-RP25 ua¥ T. indica DMKU-RP35 &
WefldumuanngandnssnisAtuANe 1971
ANATYNNEDH TnalinanAgInNdIngINisAILAN
66.20, 66.40 WAT 81.55 LUaflGusl nua AL
f1unssNAERLY B, amyloliquefaciens Way
T. indica DMKU-RP31 Hitlafifusliudnnganan
NITNTDAILAN 21.81 UAE 35.1 wefius luanid
nsldanspidos RINAARgINdINIIBTALAN
e 10.59 wlafidus (Table 3)
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Table 4 Efficacy of antagonistic microorganisms on total weight of yield (g) per plant of rice cv. Suphanburi 60 from seed

soaking and plant spray.

Antagonistic strain

Total weight of yield (g) / plant”

control

carbendazim

Bacillus subtilis

Bacillus amyloliquefaciens

Bacillus cereus

Wickerhamomyces anomalus DMKU-RP25
Torulaspora indica DMKU-RP31
Torulaspora indica DMKU-RP35

Trichoderma asperellum (CB-Pin-01)

208.20 d” -
331.06 a (+59.02%)"
249.53 ¢ (+19.85%)
321.39a (+54.37%)
31540 a (+51.49%)
272.26 b (+30.77%)
224.05d (+7.62%)
284.62 b (+36.71%)
287.86 b (+38.27%)

C.V.%

3.57

" Total weight of yield (g) / plant

“'Means in each column followed by the same letter are not significantly different according to Least Significant Differ-

ence (LSD) (P < 0.05).

Y Percentage of increment(+) or decrement(-) of each treatment mean when compared to the control

nsduilefidusuansne wudann
nesuAs A ldqdunIdFinfunifunssniaiild

Q

B. amyloliquefaciens Wa¥ B. cereus il Fifus
WAAAINEETTMI1933.90-39.10 tafifusl
FIFAINIINITNIDAIUANNHINAAAIY 55.50
wWafidus adrsldadAnynieatslaan w.
anomalus DMKU-RP25, T. indica DMKU-RP35,
T. indica DMKU-RP31, B. subtilis Wag
T. asperellum (CB-Pin-01) aaU3unUlNanANg
asld 38.92, 37.04, 35.91, 36.37 UWAY 29.56
T o o = a o aal
wefifus mua1sy WeFauWeuiunssuds
. aalidlg o A
PaLAN TuaneIngsulan ldansinidasani/annmn
WaRAaals 4.74 wWefidus (Table 3)
Tudanaasthuinuananaesd1amnans
1 add‘ Y a a e 1a e % %
wudnnssNAsn i aunsdudne Hwin
HANARTI9FEN04INIINITNITAYLIANE 19N TR
ANATYNNATALALNANAEI2UIN 224.05-321.39
ﬂ‘mmnﬂ ﬂ?imﬁﬂﬂj B. amy/o//quefaC/ens el
‘luuwunmmm@mmqmaﬂ@mﬂmmmmu 321.39
nfuAane ng\mmmimﬁmmm 54.37 \aFidus

90989117AD B. cereus Tnaqauviseiliintiicany

afiatiin s vinuanaRdasenel ety
nsldansiadl carbendazim Tunneadis waznn
m?afmﬁmim@@u‘wiﬂﬂgﬁﬂwmﬂlmmmmuun
NANARABNBLANTYN 7.62-54.37 Lafidus (e
WeeuNeUAUNIINaoALAN (Table 4)

a1

=3 a a a al
N1gANEIUsEANTNINTBIAAUNTH
Ufiindsientsduganisiasyaaadeannlsaly
qpdun1aresdialuiesdjimRnsdaainaiia
dual culture Wudngasl Torulaspora indica
DMKU-RP31, wum#iize Bacillus amylolique-
faciens waz\ias1 Trichoderma asperellum
(CB-Pin-01) Huse@nsnngengnlunistudaiae
Bipolaris oryzae Waziila@nunilsz@naninaas

a a e |1a e 1 al %;
qaunsetljinrenisasuaulsaluqadliinia
199919 uanmlseFaunnansannnisiseiiiu
ANTULINTadlsaluqadinanaresdnanany
[ o 1 addl Y a A o a L
651U UAY 120 FUnLdINITLEN MiqAuvse e
wiwanneudgnuazruuuludie 3 Ay aunem
annaialsaladnaang 65 Fulduinngn 120 4u
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