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ABSTRACT

Para rubber is an important economic plant of Thailand. However, para rubber farmers
confront a problem of leaf fall due to Phytophthora. The efficiencies of antagonistic
microorganisms namely Trichoderma harzianum CB-Pin-C1, T. harzianum PM 51, Bacillus
subtilis, and B. amyloliquefaciens were studied to control Phytophthora parasitica at the
Department of Biology, Mahido! Witayanusorn school, Nakhon Pathom province during June
2007 - May 2009. T. harzianum CB-PIN-01 and T. harzianum PM 51, B. subtilis, and B.
amyloliquefaciens were put on trial to inhibit the growth of P. parasitica by dual culture
tests. Antagonistic microorganisms had inhibited the growth of P. parasitica and the two
isolates, T. harzianum CB-Pin-01 and T. harzianum PM 51 had more efficiency than
B. spp. In field setting, para rubber poly bag were grown in the soil by mixed with
P. parasitica and then antagonistic microorganisms were sprayed on these para rubber poly
bag every 3 days. The result was found by calculating percentage of disease control that the
efficiencies of the two strains of T. harzianum were not significantly different and T. harzinum

PM51 had significantly more efficient than B. spp., but were equally efficient with metalaxyl.

Key words: para rubber poly bag, Hevea brasiliensis, leaf fall, Phytophthora parasitica,

antagonistic microorganism
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U3tunIaduIU (Stamps et al,1990)
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Figure 1. Sporangia of P. parasitica (400x)

Figure 2. Chlamydospore of P. parasitica

(100x)
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goeusrensiiulsalusaein denwus
gonAdaeiuEesn P, parasitica uana NG
Jewuidasn P palmivora Butler -ilas P.
botryose Chee fianunsovinlsiAnlsalusae
wazinuintudiueewislddnde (glsuas

ARz, 2547)

WaTBIIEBULATISE B. spp. ’[umimnqu
uaziudadion P, parasitica
msmaaumsw%qgmaal,él“u‘[m%asw
P. parasitica % 9 Ju lasiawizn1aiadu
voadulnigon P, parasitica Tutuil 9 Bogn
fufedrmBaunnailids B. subtilis uaz B,
amyloliquefaciens AANaABAINEIITAS
Wuly 247 £ 005 uaz 2.1 £ 0.10 BN, AN
AU (Table 1) waziwazaInsR3LEWTE

2898851 P. parasitica N1ATUITU

wWesidudnisiudesiauuaiiss B.
subtilis Wz B. amyloliquefaciens |§ 43.92
WAL 5151 % @NANGU (Table 2) LaAIIN
L%E}LLUﬂﬁL%ﬂ B. amyloliquefaciens
Wesiudnstiudadasn P. parasitica 3n
nndauuafise B subtilis atnfhias Ay
n9aiif (Table 2) Wouunaiise B. spp.
mmsnﬂ’usﬁu’amiw%wmaaL%am P. parasitica
Tadlavenidouuafite B, spp. dusansn
Wialddautneds wazfinalnmsdudode
Tsadsaiwansifue Wesudansiaioy

209188l5Al (Kilian et al, 2004)

WaPBIWins T. harzianum Tun1seuaw
wastiugeinsn P. parasitica
nMsnagaunsesyeeaduludas

P. parasitic luiuil 9 fignfudesioeidos T

Table 1. Radial lengths of P. parasitica hypha on the 9" day treated with B.

amyloliquefaciens and B. subtilis

Average hypha

Average hypha

Average hypha

Day radial length (cm) of radial length (cm) of radial length (cm) of
B. subtilis B. amyloliquefaciens control
1 0.00+0.00 0.00+0.00 0.00+0.00
2 1.972+0.05 1.97+0.05 1.97+£0.05
3 2.00+£0.10 2.00+0.10 2.00£0.10
4 1.50+0.89 1.934£0.05 2.07+0.05
5 1.87+0.20 1.73£0.15 2.50+0.05
6 2.23+x0.05 1.93+0.11 3.23£0.15
7 2.23+0.35 2.00£0.10 3.60+0.05
8 2.40+0.10 2.07+0.05 4.40£0.17
9 2.47+0.05 2.10+£0.10 4.40+0.25

+ = standard deviation
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Table 2. Percent inhibition of radial growth
(PIRG) of the 4 antagonistic

microorganisms

Antagonistic

) ) PIRG (%)
microorganisms
B. subtilis 4392 d
B. amyloliquefaciens 5151 ¢
T. harzianurm CB-PIN-01 100.00 a
T. harzianum PM51 906 b

Means in the same column followed by a
common letter are not significantly

different at the 5% level by DMRT.

harzianum CB-PIN-01 waz T. harzianum
PM 51 fanaduanuemsaddule 0 way
0.47 *+ 0.41 3. MUAWL (Table 3) wazin

HazaInssudulbetosn P. parasitica

sndnadudefifudnstudmeadas T
harzianum CB-PIN-01 Was T. harzianum
PM 51 WuiW8a31 T. harzianum CB-PIN-
01 uae T. harzianum PM 51 s snsndiuds
100 LRy 90.60 % MINAGU (Table 2)
w89 18851 T, harzianum CB-PIN-01
Wesifudnsiududesn P. parasitica 14
WINNINEDY T, harzianum PM 51 88195
UoE AN IRDRA nsfdesn T. harzianum
g30duiiadiesn P, parasitica I fiagan
fimswsywulauuamng PDA 1657 uazdl
ANEINIsaluntsaeaUadgy o T
harzianum waziasdhlndsudlen suflen
neasFraidule Ao T, harzianum

sfodulaussatasiiniy uazaSyaquviu

Table 3. Radial lengths of P. parasitica hypha on the 9" day treated with T. harzianum

CB-PIN-01 and T. harzianum PM 51

Hypharadial length of
Day T. harzianum CB-PIN-01

T. harzianum PM51 (cm)

Hypharadial length of

Hypharadial length

of control (cm)

(cm)
1 0.00+0.00 0.00£0.00 0.00£0.00
2 0.23£0.05 0.23£0.05 0.23%0.05
3 1.900.1 1.90+0.10 1.90£0.10
4 2.27*0.05 1.90+0.10 2.27+0.20
5 2.63£0.15 2.27+0.05 2.67+0.10
6 2.07+0.11 2.70£0.10 3.2710.25
7 1.33£0.30 3.23+0.05 4.27+0.52
8 0.00+0.00 3.23%20.05 4.50+0.10
9 0.00+0.00 0.4710.41 5.03+x0.10

* = standard deriation
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Wusaudunsduzaadulnd i luduly
poadanmmnlsais ilvduloae @sz
W, 2547) Feasaesuivlaléfluiu
Ugnivy Fauansnafuuuafidy B. spp. Aifl
nsa¥wuiFusarsuesialdlugieifinng

§319 endospore %oﬁ”aoagf[uﬂnn:mmﬁau

%
=1

fmnzan uarlufuduiiwiegdunidunue
ldAanisudeduge Fesaniisczadie
secondary metabolite (WIANBOILASLFT,

2541)

nansasauLsrAndnmiunsAiuguidins
P. parasitica vulusawsn

YUIRUNANLNANEDIY P. parasitica

W
[

o A ~ 1 )
Tusufi 5 Nonfudslae®asn T. harzianum

U

CB-Pin-01 Wy T. harzianum PM 51 e

wuANSy B. subtilis Wae B. amyloliquefaciens

o

ummamﬁumuquﬁnmama\mwa 0.45 0.30

477 WY 4.86 BN, ANEIAU (Table 4) e

[ [
a2 ~

fuwaiinduanides P. parasitica Tumn
AANTATRRULFUHTUAUINR I TDIUNE
7.80 x. uaziadifudnisfiudonisiialsa

2098931 T, harzianum CB-Pin-01 Uas PM 51

3
~ I

daLuaiiSy B subtilis Was B amyloliquefaciens

-~

N 9423 96.15 3864 uar 37.69% AN
810U (Table 4) waaisz&vsnmasaide
317 T. harzianum CB-Pin-01 uas T.
harzianum PM 51 fisz@ndnwlumasuds
N3RS vedes P. parasitica ldfifiby

WNuRSLAH metalaxyl a19NUBEIAIN

a0

Table 4. Diameters of the wounds on
the 5" day when treated with
different antagonists and

disease control on para rubber

leaves in relative to metalaxyl

Wounds Disease
Antagonist diameter control
(cm) (%)
Control 780 c -
T. harzianum 9423 a
045 a
CB-Pin-01
T. harzianum 96.15 a
0.30 a
PM 51
B. subtilis 477 b 3864 b
B. amyloliquefaciens 486 b 3769 b
Metalaxyl 0.00 a 100.00 a

Means in the same column followed by a
common letter are not significantly

different at the 5% level by DMRT.
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T. harzianum CB-Pin-01 Wz 7. harzianum
PM 51 {Wauuafiiie B. subtilis uaz B.
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14.76% ANAWU (Table 5) warm3tudoms
LﬁﬂIﬁﬂﬁ 81.45 86.79 7122 ey 74.81% 6N
1AL (Table 5) WasWUED T, harzianum

¥ 1%
& & 6 @ @ ]

W 2 sewuilwesitudnisdudaden P.
parasitica WaWipuWnAUa15eE metalaxyl
(Table 5) SdnaapnAdnaiun133T8209
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Fo5n P parasitica léfnideuvaiise B
subtilis Wz B. amyloliquefaciens yuluene
w1 lasuanagagedtedAun1eain ue
douueiide B subtiis uaz Weuuailds B
amyloliquefaciens fistninmwgeinansiall
metalaxyl Tuﬁuma"ﬁwqaaEmﬁﬁ’mfﬁngma

a0@ (Table 5) Lo nuuaniigasadanig
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gadunsmpzfilufivasunaingin (exudates)
wazfiniswsafvlasinduiufe (Kilian,
2004) sSKAlEHSASUSIEDTT P parasitica
LiaTusiugrerrgennnirtulugiswisn
usnamivfiadavudauuafidaufiinsag
vulusrewisierav luuafiidoanole
flavanaieenis Seldainisadudenis
Wiwhulnweados P. parasitica 166wind
A3 nnanaasvludug1siigeioides
wszuuafise anansofugdunidufiingns
Uszandamgelunistudenisniadulnues
daa P parasitica §DAANAINLNIUTITLTDY

a

FiuarAme (2534) Liihnadadangiun3d

Table 5. Violence of disease indices on
para rubber poly bag and

percentages of disease control

in relative to metalaxy!

Violence
Disease
of
Antagonist control
disease
(%)
index (%)
Control 5859 d -
T. harzianum 81.45 ab
10.87 bc
CB-Pin-01
T. harzianum 86.79 a
7.74 ab
PM 51
B. subtilis 16.86 ¢ 7122 b
B. amyloliquefaciens 1476 c 7481 b
Metalaxyl 10.52 be 80.04 ab

Means in the same column followed by a

common letter are not significantly

different at the 5% level by DMRT.
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