A\

ol

i
=

mv

lavsns “milgusslomianifunidufjunslumsdesiuuszazaamaiialialuge
YadawnaUIRNTINUW
Utilization of Antagonistic Microorganisms in Protecting and Delaying Leaf Spot

Diseases of Oil Palm in Nurseries Stage

Tag ayiny duith

Qumw”uf 2561



FyaLaTfi RDG5920051

N mmmﬁﬁ]‘”ﬂaﬁuawitﬁ

A 6

milduszlomdannydunidujunslunmnlesiuuszrzaamaialialuaavasdunad
hantinaiis
Utilization of Antagonistic Microorganisms in Protecting and Delaying Leaf Spot

Diseases of Oil Palm in Nurseries Stage

;ﬁﬁ]”sl qNA

wﬂ.m.ag{ﬂﬁ guii VRIANYIRYRIVIIBATINT

aﬁfnagﬂ@sJéﬁﬁmmﬂamuaﬁuagumﬁﬁb (8N7.)

(@nuiulunsnuibiuwsesfids and.lddndudasdudoiaua’ly)



Executive Summary

Leaf spot of oil palm seedling occurred and distributed in private oil palm nurseries throughout southern
Thailand. The disease caused by Curvularia oryzae infected severely during seedling stage. The typical
symptom was small dark brown spot and the lesion increased in size and coalesced for the severe case,
resulting the seedling dead. Control of leaf spot of oil palm seedlings is costly and difficulty due to the
environment in southern favorable for pathogen infection. Most farmers use chemical in controlling the leaf spot
disease. However, the extensive use of chemical possessed human health risk and pathogen became
resistance. The use of antagonistic microorganisms is an alternative way which environmental friendly and
reduce chemical usage. The aim of this study is to evaluate the effect of selected microorganisms Streptomyces
and Trichoderma in protecting and delaying leaf spot of oil palm seedlings in vitro, in vivo (greenhouse) and in
field condition.

Antagonistic microorganisms including Streptomyces NR8-2, Trichoderma TM2/1 and V76-12 were
selected to test against C. oryzae in vitro by dual culture assay. Selected microorganisms (NR8-2, TM2/1 and
V76-12) were cultured with C. oryzae on PDA, C. oryzae cultured alone on PDA was served as control. The
culture plates were incubated with ambient temperature till the growth of C. oryzae covered all PDA on control
plates. The colony diameter of each treatment were measured and percent inhibition of mycelial growth were
calculated. The dual culture test showed 85.71% inhibition of mycelial growth of C. oryzae by V76-12, followed
by TM2/1 and NR8-2 with 75.71 and 72.50% respective inhibitions. The results indicate that Trichoderma
TM2/1 and V76-12 compete for nutrient and space with fungal pathogen C. oryzae on PDA, whereas
Streptomyces NR8-2 secreted some antifungal metabolite to inhibit C. oryzae on PDA.

In order to evaluate effect of antagonistic microorganism in vivo, spore suspensions of C. oryzae, NR8-
2, TM2/1 and V76-12 were prepared with distilled water and 0.5% tween 20. There were 6 treatments comprised
of, distilled water, spore suspension of C. oryzae, NR8-2, TM2/1, V76-12 and chemical (Prochloraz). Spore
suspension of NR8-2, TM2/1 and V76-12 was applied onto oil palm seedling leaves prior to inoculate with
spore suspension of C. oryzae. Disease score and disease severity index (DSI) was evaluated after 6 month
incubation at greenhouse condition. In pot experiments, the V76-12 gave disease severity index (DSI) about
20% of that with a reference chemical (Prochloraz), whereas TM2/1 and NR8-2 gave 66% and 75%.

To evaluate effect antagonistic microorganism on field condition, oil palm seedlings were placed at 3
study sites including 1) Department of Pest Management field, Faculty of natural Resources, Prince of Songkla
University, 2) Klong Hoi Kong research station, Songkhla and 3) Tached research station, Phatthalung. There
were 5 treatment composed of distilled water, spore suspension of NR8-2, TM2/1, V76-12 and chemical
(Prochloraz). Disease score and DS| were measured and calculated every month for 12 months. The results
showed application with V76-12 had the lowest disease score and % DSI compared with NR8-2, TM2/1 and
chemical at study site 1 and 2 (p < 0.05 by Duncan’s multiple range test). On the other hand, no different
among antagonistic test on oil palm seedlings at study 3.

Survival of antagonistic microorganisms was conducted from treated oil palm seedlings leaves at 10, 20
and 30 days by tissue transplanting method. The result demonstrated that Trichoderma V76-12 could isolate

on oil palm seedlings leaves after 30 day application. This result suggested that Trichoderma V76-12 could be



colonized and survived on oil palm leave due to their capacity of endophyte. Therefore, based on this study
Trichoderma VV76-12 was an effective microorganism in inhibiting fungal pathogen and reduced leaf spot on oil
palm seedling leaves. Trichoderma V76-12 might be a good candidate microorganism to develop formulation

for commercial in near future.
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Abstract

Project Code: RDG5920051

Project Title: Utilization of Antagonistic Microorganisms in Protecting and Delaying Leaf Spot Diseases of Oil
Palm in Nurseries Stage

Investigator and Institute: Asst.Prof.Dr.Anurag Sunpapao Prince of Songkla University

Email Address: anurag.su@psu.ac.th

Project Period: September 1, 2016 - February 28, 2018

Leaf spot disease causes devastating damage to oil palm seedlings and reduces both quality and
quantity of the produced seedlings. This study aimed to apply the selected microorganisms Streptomyces
hygroscopicus subsp. angustmyceticus NR8-2, Trichoderma harzianum TM2/1, and endophytic Trichoderma
sp. V76-12, to the control of leaf spot disease caused by Curvularia oryzae on oil palm leaves, in vitro, in vivo
and in field conditions. The dual culture test showed 85.71% inhibition of mycelial growth of C. oryzae by V76-
12, followed by TM2/1 and NR8-2 with 75.71 and 72.50% respective inhibitions. In pot experiments, the V76-
12 gave disease severity index (DSI) about 20% of that with a reference chemical (Prochloraz), whereas TM2/1
and NR8-2 gave 66% and 75% .In naturally infested cases, oil palm seedlings treated with V76-12 showed
disease score and diseases severity index (%) lower than those of NR8-2, TM2/1 and chemical, whereas the
control treatment without antagonistic microorganisms gave the most severe %DSI. At study site 1 (Department
of Pest Management field) application of V76-12 showed disease score 1.16+0.69 and 20.50+10.20% DS,
lower than those of NR8-2, TM2/1 and chemical which showed disease scores 1.49+0.98 (27.00+17.36% DSI),
1.48+0.80 (26.83+13.63% DSI) and 1.42+0.92 (23.33+£16.78% DSI), respectively. Control without application of
antagonistic microorganisms showed the most severe case with disease score 2.10+1.40 and 37.67+25.41%
DSI. At study site 2 (Klong Hoi Kong research station), application of V76-12 also presented disease score
2.16+£0.62, 46.00+£7.34% DSI lower than those of NR8-2, TM2/1 and chemical which showed disease score
with 2.78+0.76 (61.33+7.92% DSI), 2.60+0.78 (57.83+12.13% DSI) and 2.54+0.77 (53.00+8.68% DSI),
respectively. Control without application of antagonistic microorganisms showed the most severe case showed
disease score 3.51+0.91 and 78.67+7.69% DSI. In contrast, at study site 3 (Tached research station), there
were no different among antagonistic test and control. Furthermore, V76-12 was re-isolated from treated oil
palm leaves after 30 days post application, therefore, Trichoderma V76-12 could survive on oil palm leaves
due to endophyte characteristic. All these results indicated that the Trichoderma V76-12 isolate was the most
effective in reducing leaf spot disease of oil palm seedlings, due to its capacity to inhibit mycelial growth in

vitro, to reduce disease symptoms in vivo and in natural fields.

Keywords: Biological control, leaf spot, oil palm, Streptomyces, Trichoderma



R1IUTY

wuuaydlasemaide
unaaga

81307y

unil 1 unth

Unfl 2 A3198NE13
unil 3 55dufiunsise
Unfl 4 nauaziansol
LONRITE198Y

NARNWIN

o o1 N =

A A
N O



UNHY

g’ L d A a { o Qs v ¥ {
thaushduduniluiziassgiandayaosdsanalng laplawzlwaanmald dssinalnaiaug
wnzdgnihdusihaiulasdszanm 3.93 dAuls TinanAaud 3.2 duls TinanRanaoaa 8.6 suan uaznde
Wwihduihdudy 1.46 suau dgmndaylunssdadhduiiaisasnsainslnedenislasunuida

Y e oA A o o aAa @ & o o a & @
dunlidlldan nsmeanuilunsguainmuszmidanfidresinsaniguanihdusiiaii Snnsniah
appeilinde 9 lugnizozvesnadulavesthsusingi Suanlsawda i (brown germ) luszazina

é :’ e v v 1 o Y v v a

lsaluqa (leaf spot) Towusznasuussluthauinduszozdund wusznaunlutwggau vldundiozin
maiyiavle uazludunuussnnararlidundiansld uazlsadduiin (basal stem rot) Awuluszazld
NANAA WURIUVBINBNLAA (fruiting body) Janaanunanlandu nasansuautanazinduas luussanlse
Awunanuavastauindy woilsalugeluszezdund deldifadymadmagdwivinsasnaddindihdu
s esndliadihaoluszszduden dunandennspuussldanansnfudd lduazazas lsalugad
sungunigeTanesia lulssinelnewuide Curvularia oryzae ilusninginanansadlsaluaaludund
thaniau mimvqulafinuasnsfisuldmaadianu 017 Tnusn waduny wszusulowy udinsasnsfi
gaszaudgnimiuniszunaveslsalugansaansd mndymidindruaalifiiuin msldasadadie

' $ ° o & a o ' A A aa A ad A AN oo A

daiftasrilfizasunglinlugafiadiumudaansiail nsaruqulasd3fidudnitnimldiuanufion
unIane esandasanudasnnuiasad hiliaasandns "l,ajdawans:ﬂuﬁaugwﬁua:ﬁ@ﬁﬁm Fedadu
= & v . a A a av & AR a A o &
wmanikluminuguisesnglinldagnsdlzdniam nuideduiilianuauladeiiunslslszlom
N9 sun3dufundwiia Streptomyces hygroscopicus subsp. angustmyceticus NR8-2, Trichoderma harzianum
TM2/1 uaztaula Il Trichoderma sp. V76-12 uanlanasaylilukasdjidnisud ivaldaivqulsaluge

2 v [ 3 :’ a A (2 2 6 :’ a ] A ' % %% &
vosdunathsuiain lulssfeneyuadunaisusiaiu feunaszienealddinsasnsgiuszgniidu
:l a ] A v [ a 6 v v € a a v v A 1 a 2
dudely Sidayauaznangiuneinmmaaiaunslilszlomiandunidlfidudayanesaaiali

v & o o o ¢a a & o, v q o A od d o & & &

ineaInslathanihdunugd dnaanlsalddgn Snnsdsmonszquldinsasniniagiinoidonfaiuims

PINBATLUULEIEW 8ANITITRITAN



a3vLaNdAI

6 ¥ o

Tsavasithaninaie
Tsaluszosiuda

a tg/ a £ s o a v =3 a 1 a

fesungnaisriiadioniy Menudemelinuwialasass dwansznudanissenuazmaaioy
uilaamiznan minifieanuFomsguussluszpznzinie wdinansznudaunwnIizdunst laudislu
sepzudastlan asandunan ldiiinowe lsafidayinuluszozwdanwuludszindlnondanydaliawie
L1 LAeantTes Aspergillus spp. Penicillium spp., Mucorales spp., Fusarium spp. W& Schizophyllum
commune (A3g79¢ ATaLaNTT uazRWaI LTana1, 2541) lasliansazamneunadihamanlaenndan
LAZHEASaM AONTLNATENEEITINALHELEaMNLAZHaAE D LLmammwﬁaqﬂmuLﬁﬂq'ﬁwmﬁﬂﬁmwuam”wm

& A = ° k1 @ o @ A = v o va &g o : o

wazibaibalwandagniiane nmadesiuidalasnsannniaauwdaliuis Iwdanugudindt 19% ianu
szanaluaalasiadwluaanlinrua Lanwdauanaan santdgsmsldadasnwiaiaNuaziuaiussia
Wasnndsulsznaureinaduad kazdsan sz liifiesuanenusiudauiiisudan (A3g9¢ Adaian

NT AR [T8IRR7, 2541)

Tsaluszozdundn

Iiﬂl‘urg@‘naaﬁunéﬁmﬁuﬁw”uﬁfmﬂuﬂkuméﬁﬂ@éim%‘umwmgﬁwnﬁmﬁwmﬁwﬁﬁﬁ’u (M 1) W
slmwu%lwﬂgn 11801 — 2 I mszunavaslsanuannlungru IiﬂlunﬁﬂﬂﬁwﬁwﬁuﬁwuﬁagiivsmsIsaVL@TLLri
laalua (leaf spot) LAANLBI AR DTN LT Iiﬂluq@ﬁlﬁ@mm%aﬁ Pestalotiopsis palmarum 81017+
szozuanifluaaien u’%nmﬁlﬁmmaﬁﬂﬁ’tuﬂquéﬁm sopunaiiitaifoldudannsy veuunaFan uazii9a
sUafiinaauSamnansura (Labarca et al., 2006) Iiﬂluqmﬁﬂmm%am Cercospora elaeidis 81017\ %
iwzwsmﬂugmﬁﬁ'}ma YUIALAN i:ﬂ:@iamLﬂmq@ﬁm{']mamm@lmﬁfuuazﬁmﬁmﬁadﬁamau (yellow halo)
Lfiaﬁmsam%aama;mm q@ﬁﬁ’]mm:m:mmagjiw”ﬁw%slu (Kovachich, 1954) lsauauunialug (anthracnose)
LNaaINNIILinaneved L% aslévanaafiaisu Colletotrichum gloeosporiodes, Botryodiplodia palmarum,
Melanconium sp. \Was Glomerella cingulata (Aderungboye, 1977) 15 ﬂlugmﬁﬂmm% 831 Drechslera halodes
W&y Helminthosporium sp. mmimaﬂiﬂlmwnwnﬁﬂﬂudawnaaﬁumﬁuﬁm"’uﬁﬂ‘ﬂ&iﬂﬁLﬁ@LLwaLﬂuq@nau
fndaaan 9 wiridunya douddpwdnien vinszunaunluazndesmily wasvinlddunduieans e
(Jegathambigai et al., 2008) Iiﬂlug@ﬁLﬁﬂ%ﬂﬂL%ﬂi’l Curvularia spp. lapszuzuanidugafinfossmaidnidu
wnavauYK 31519083 donunarenoiuiianaswe 7-8 dadiwas uazdaunavonolngdwimduag
waudnaadoutuidugu q agjdulu wnardandaurmduunazwalng'ld luwdinseuidusiihans

(RN LTOIRRILALININTE TN 2554)



B X N e :
nni 1 laaluszozdundrvasthduingy a) anthracnose, b) luaa Cercospora, c) luga Curvularia, d) lu

90 Pestalotiopsis, f) lnafannnsldyy, g) ludiuidn, h) lsaanwugnasu

(ﬁm: Pornsuriya et al., 2013)

Tsauasd1dn
. . . . & v oo v A a e
saulngwuluteergannnit 10 Dawly ihduihdunidulalinenfasnas wialailinando wiaiu
duaslunga lsnvasddunddny ldun lsadrdusi danaananiie Gamoderma boninense SiTununy
sahanuiamsesnaruuisluuouia@saziuaanidesld lasawizadnsdslulmmaniaids no uaz
a A A Y ¢ & o A o o A Ao A o w ' AA A A A '
dulaiiide luduthanihdunengdsiasamndnngdunibiuassdu lusniifnies wisdeda daan
& A % . M A a & ' A AaA A a . LA A
Wataluusane (necrosis) Msluluailiad Sawasunitund G&ndesda (chlorosis) uazanawuiniitaiia
) Aa o v a A A A ' ' o = P23 & A o
Uneluwdsens manTytinidulnd WeRsusasensludauaasiadianaTmisaniadalandugn
A o o o o ' o A & A o oa 1% o A A A '
WWardyiasud uazainananelue 6-24 74 druamsiuduilalduiuaidionnsadns g nuda luladanain
Tiduduuazluuksmnoiuanlufiudiga lufudsasinnutenasglandu lingaiisamnaduislnngdu
A o A . oA ' A A A A o [ o
wilaunszluss anwausiidudnatnaniiife wunalu'liad 3-5 nsly NoinanonasanuaasaInITidudd
melu 2-3 T luduthduhaiuniangun 15-20 9 azwuens srdush lasluszozuannsavianess fanale
= A « Ao o ) ¥ ' L & A A & A o
nndlusaanldadsiwiuuin asoiuainsmesh nawaldsdwEas 9 hesnnmnuaziiaibalaudugn
aslasida davndsingeaniiadfoansi dus lunﬁiﬂgnmﬁuﬁwﬁmmu’lu"ﬁ"aﬁ 2 9zwulsadnduiing
= & & A o w o Y ' & A = a A A a ¢
INaztHITY atdavasdnau i lnlanduiin uaznuaaniia fihanauds veufniedsaa (aNala Tudad
wazadual inT3Ian, 2553) MIesnuida aldaBsuduudiduiduiuug 9 nedu ihaaanafiniaarludn
dl 1 Q 0 J ~ ad aAa dl Y o U v o > s 1 v 1 a
duunsiardounizaadomia unwikidunlihamsdudismidadsisuazidesliyedluulas uazyedu
a o & o o A A ¥ o 9 Yo [y & o A Ao & A
sou 9 vinaduthanihduiidulie wadasnulilwdwinsendulogenzaelugduan 9 @il 1Go

R UWATININTY TUINH, 2554)

PMNTBNUNMIEITTAI U SN WU IzHZE9 9 lwlwa 11 Snianiald senined 2555-2556
wulsaluszosiudada 15a brown germ 13.12%, lsaluaauin 4.20% lsaluszozdunan (nurseries stage) l3alu
90 11.26% l3AAAUNANIINUTNTIN 6.85% uazlinlurzozdula lsafiinanainite 24.92% laaduui
(basal stem rot) 1.53% (Pornsuriya et al., 2013) Kittimorakul Waza e 2013 ldd@1323uaz3nsuuwnsiaise

(2 v [ :’ bt J . A a z
sunquadlialugavasdundihauiiain laswulsaluyaanida Curvularia 61.01% wazlialugafifiaanide
Colletotrichum 22.38% (Kittimorakul et al., 2013) :1nM¥3RaduiFaanglsnlauan BT UIRINGUAZ
wnafianadaluiananuinduifie Curvularia oryzae (Sunpapao et al., 2014) azinldinlsalugavasdunan



o o

thanihaiwiwmdudgmndmaglunsdgnuazdrdunaithsusinai iesanmasdundiadanusdnald

()

=

A A =2 LY = A a ' Ao o & L.
LNa3Jﬂ’]3§$‘]_1’]@ISﬂIU?@ﬁ]UNﬂ’]iizU’]@‘lﬂaﬂ’]\‘ls’g@”i? PNBAINIULURAANURIILANNIIALDDIN (fung|C|de)

A [ P = o g + o
Luaﬂﬂ’]ﬂaﬁ(ﬂ'JﬂLLaﬁIV\Na'ﬂT}@LT} TALAV LL@]ﬂUﬂﬂizauﬂmﬂlﬂ'}ﬂuiiﬂluﬂqﬂnﬂﬁ

nmsauanlaadaiz

ﬁnnﬂyzymmiizmmaﬂiﬂlquaama’wﬁﬂﬁu nIauguliniTaI8T3F (biological control) ldd
MIANBILN BB ILNIAAE LﬁadﬁnﬂmminLLrTﬂyrymmmemummadL%ammqkwﬁmm 9 Uaaans
doLnwaIilan éﬁasinmuﬁﬁ'ﬂﬁﬂ%%aqauw%ﬁ“ﬁﬁﬂ@m 9 Nﬂl‘ﬁﬂuﬂ’]iﬂ’mﬂm%ﬂﬁ Curvularia 3% Michereff
uazAme (1994) nasaumaiduuuafisoufinsues Bacilus subtilis Iumimuqm%?aiw C. eragrostidis &11%4)
lsalugaluduina wuiwmmsmmuQumim%mmauﬁ’ulm%amm@ﬂmvlﬁﬁd 99.20% WAZINNMINAROUNT
auqulsalugaluwiSaunszan W'U'j']mmmmuqui‘mvlﬁﬁﬁq@ﬁ 96.30% 813304 LBuI1ILAzATAL (2548)
Ymaa\ﬂ"ﬁl,%a‘ﬁ Trichoderma spp. ﬂ’m@!m%ﬂ C. eragrostidis mmeﬂiﬂ@an@@aﬁﬂunﬁ’;ﬂﬁaqamm WU
mmmifnz‘]%muﬁtymauﬁulm%amm@lBﬂvL@Tﬁa 60% Ningthoujam Lazatsz (2009) NagauNIDWLLANLTE
Ufdniuas Streptomyces vinaceusdrappus Lﬁﬂﬂ’suqm%ﬂiﬂ C. oryzae awalintnludszinadulds lay
sTtuﬂzaﬂﬁm%nﬂauﬁulm"lﬁﬁﬁq@ﬁ 65 LasiGud Prajapati uas Joshi (2012) ﬁﬂﬁ&’lﬂﬂiﬂ’JUQNL%ai’l C.
eragrostidis snglinUmululnivasdundunds la o\5i450 31 T. viride, T. longibrachyatum waz T. harzianum
@833 Dual-culture WU7N T. viride mmmmquﬁa C. eragrostidis "l@i”ﬁﬁq@ﬁ 73.39% 09893daLTa T,
longibrachyatum W& T. harzianum %dmmmmuqm%ﬂ C. eragrostidis 16 71.76% waz 67.75% anN&1au
IMNTBNUAIFA FNINITUAZATE (Pithakkit et al., 2014) lenameuiFalfiiny S. abiokensis (ChM3-1), S.
hygroscopicus subsp. angustmyceticus (NR8-2) wae Kitasatospora nipponensis (KM6-4) 8140130 gt E%ﬂ’]’ilﬁ]%ty
maaL%aiwmm@‘[mlug@mmﬁuﬂﬁﬁﬂﬁuﬁwﬁﬂuﬁamﬁﬂ“ﬁmmaﬂuamwL%aumam wonanin 303 And
Iqua (2557) lemaway T. harzianum TM2/1 lunsdusadga C. oryzae 'mmq‘[’mh’gmaaﬁuﬂﬁﬁﬂﬁuﬁﬂﬁu
luszzdundwudn 1Be T. harzianum TM2/1 fiszinBnwd lumssudagesmmglanlugarisluasyfians
LLazluInL%auakl,manéz”ﬁﬂﬁuﬁ'lﬁ’u
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1. ﬂ’]iLW’]tLé/U\‘iLLatLﬁNﬂ%N’]MQﬁuﬂ%gﬂﬁﬂqﬁﬁ

L%ﬂi’]ﬂﬁﬂyﬂﬁ Trichoderma harzianum (TM2/1) w8z Trichoderma sp. (V76-12) LW’]ngU\‘ilum‘ﬁﬁigﬂi
potato dextrose agar (PDA) fwdanyuad L%'&I]Jﬁﬂbﬂiﬂuﬂﬁju S. hygroscopicus subsp. angustmyceticus (NR8-
2) LWﬂngﬁﬂummi glucose yeast malt extract agar (GYMA)

2. manaseumadul Junsvessesfunidufunsiiiesdudronssnit dual culture assay

YN IL8e9LTa Streptomyces NR8-2 U14a1%113 PDA lagdia (streak) LIMUHWIBNIWI99INVBLINULRL

& a , val a o o o C oA o dad
Vol veunth 1 LowdLlua T UNVL’)‘Y]E‘]‘M%QM%@\‘ILIG]TLL’JQ’W 7 3% maa’muum‘*ﬁu’g‘uﬂuL%aawmsﬂ‘iﬂ C. oryzae 13

(2
o a v

AIANAWIRAIIINVAINWLALILTAUTZN DA 1 LTUALNAT qu@ﬂauQumm‘smwuguuumumm‘s PDA 19%i1s
PMNVDLINWLRDITAUTEND 1 L TUALNATOEN AL ﬂu'l’i’ﬁaqm%gﬁﬁaaLﬂmm%a’l,u"g@muquLﬁmm B3

v o oA & o 5
103ANVBILTD C. oryzae mmmi‘ﬂmaaa: 3

(2 '
a ¥ A

& & i , & & a
2] ’gumamma Trichoderma MU PDA %1931020 UM% I88Da15e0n s 1 Lou@lNas

uazAaTWINNNLTe C. oryzae MeluiaasstulivinsanuemIsisadaLszanth 1 ITuALNAT TANILAUAR

€

De

[

o 0

%ué’uﬁﬁl,%a C. oryzae IUHE1YNT PDA 199 naaudseans 1 loudiauasingdatnadan ﬂuﬁqmﬁgﬁﬁao
auﬁalummugmﬁ@lﬁmm Jasafiveade C. oryzae MITANIIManadIae 3 i1 e fifudmtud
lavldgas

Percent inhibition of radial growth (PIRG) = [(R1-R2)/R1) % 100]
Tasft R1 dasafiauaada C. oryzae luganasas uaz R2 Aasafuaaie C. oryzae luganiugy (Rahman et al.,
2009).

3. Udnnmuendunidufindlunsaugulsalugaluaninlsssaunaaas
3.1 MmaaseNdenUfjuny Trichoderma
v ¥ g g Qo g‘ Q/I & ] ¥
freifasn TM2/1 uaz V76-12 adluannnsiisada PDA tduian 7 14 iniihnauiesinieuulalafily
& L a A aa v & A @ a & a & = >
NuABITaLTINAT 50 Gaddns Idunualadyaintlaladion 9 malesuviuassasluininasevainige vy
YSuraaasars heamacytometer Usuanudndulile 1x10° aas/dadans lasluninasasfidasiados
auasuvIuansNUsunas 200 Iafaas
3.2 maassadauuailSud Junsdlungu Streptomyces
Fefanuafiiss NR8-2 adluaimisiissda GYMA uian 14 14 inthnaniaindauulaladluan
& & a A a v & A o A & A & & @
WouteUiines 5 Safans ldudualadyafwilalafion 9 nadafuviusesadluiininesevsnga i
UYSunouatlasdns haemycetometer Usuanuitutulila 1x10° sai/fafans laslunimasssfidaaasow
sUasuuIuaasNUIunas 200 Jadaas
3.3 minasaulAfinwesndunidujindlunsauqulialuaaluaninlssSaunasas
nageudizininwsendesfunidl junsndanusmunsalunsaugulsalugameludesd fudns

naIpuiisuiusmnedmiagennlinaninivgulddnsluiesd jodnis @an Aedlusna 2557) an



nagaumelulssSaunaasd 'mLqumsmaaaLmuq;lauHﬁﬁ (Completely Randomized Design, CRD) $1%43%
6 N33WAT 9 & 10 $1 9 az 1 du uudaznIsuislsznaueae
A A ‘A & .

NITNITN 1: TAAILAN lifinswwTan Curvularia oryzae

NITWADN 2: TAAIUAN WILTO Curvularia oryzae \NEIBENILALN

N3INABN 3: WwdonUJUny Trichoderma sp. 1517 24 3. uazwwldo C. oryzae

NN 4: WwdonU[Unyd T. harzianum TM2/1 71513 24 10, uazwullion C. oryzae

n338357 5: WwBauunfitSy Streptomyces hygroscopicus NR8-2 N9l 24 3. uazwulTasn C.
oryzae

ad A ' Ao o & A o o 2V e A A A

NITNADN 6: WURNTARMIALTEIINIARDINTNANNLTNLY 40 ppm 791 24 B3, Ram ﬂmﬂqua
2557) WazWwlTad C. oryzae

o A ' a Ae a ¥ ¢ |a = ) Ao o & A & A

dufiumanudunidd junsulssunsunumaedmiadenmniaen 9 sz 1 039 waa 4 e
ﬂi:l,ﬁul,ﬂaﬁ%u@i’mﬂﬁﬂiiwé’amiﬂgﬂL%aLﬁauﬁ 6 VBINIINAROY YTt T nITAUMIAALTAMNUTNTIA

o A v ] Q a > s ada a a a

ﬂ:LL%uluﬂ?Iuﬂ’J’]llEuLLid@l’l&l’llaLL‘]J\ﬁ:@]‘]Jﬂ’]imﬂIiﬂL‘ﬂu 6 5201 lasaawladdTusziduwnsiialsnvad Usawn
29FRBY (2548)

s2au 0 lifiomsluga

AU 1 wugﬂﬁﬁwmamm@Lﬁﬂwhﬂmmiww "inwmgmﬁmﬁamﬂ

AU 2 almﬁmﬁammiamﬁaﬂamm@ 1-2 YN, VOULKNIFHIANENAINT 1 - 25% VaINUA LU

QU 3 ag‘mﬁmﬁamwmﬂ 5 U3, J8IN13 26 - 50% VDINWN LU

26U 4 yailiaibamudandanuuwialng 1- 2 ou. 813 51 - 75% vasiuily

szau 5 Wuiluannnd 75% iulsaluszazgaring vihldluussuens
ﬁ]']ﬂﬁfuﬁﬁﬂnmumm;umwaﬂiﬂm’?l,ﬂs’lzﬁ@i'mwaﬁaﬁwiﬂmnm Statistical Package for the Social

Science (SPSS) 128714 16 uazthandwinim wasifud disease severity index (DSI) lasldgas

Y (Scale x Amount of plants)

DSI (%) =
(%) Maximum level x Total number of plants 8

4. malafunidd funslunisdasiu auqulialugalusninudas
w3saBanujung uazuuaiisod jundenunssnitnusasluts 3.1 uaz 3.2
A a & a aAe a ¥ ) &
nagaudszinininvenserfunidujunsluaniwudas 1ununiinanasunuguany ol
(Completely Randomized Design, CRD) $1%2% 5 n3383% 9 az 10 41 9 az 1 au udaznisuifusznaudae
aad A X al e
n3AEN 1: gamugu lidmvugadjung
NINATN 2: W UuUnsd Trichoderma sp.
NINATN 3: WU uUnsd T. harzianum TM2-1
NIINADN 4: WlTauuai3e S. hygroscopicus NR8-2
n33WAD1 5: WumsadisaisanlnsaaeNaNaNULNLYR 40 ppm
o a ' & g a Aea & a P o Ao o & &
diumswuslesuriusesvanderfiunidu jundilfeuiisunuaaedidasesmn 9 wow 1w
am 1 3 Tasedundrihauihduldlndidssaniwaienge lasnald 3 wunde 1) lsaSeuayinansithdy
% AENINEINTEIINING 2) aanfiidoaaasnasla a.aaadnanlas JanIassUan 3) aanfiidavinibua a.ul

a o a f = ¢ a 9 g af e > a a
23 2.4 dazfindefidudnufaliandinslgniedfunyd ldudamn 9 eu zaansnasen Umifiung



Lﬁ@‘[sﬂlugmaaﬁuﬂﬁwﬂﬁuﬁw‘"uﬁ'saﬁ% descriptive area (USauw 29diaaw, 2548) lagusszaumsiialsadu
6 201U

s2au 0 laivfialsa

5200 1 1Aalsn 0 - 20% VasAuAly

5200 2 1Aalsn 20 - 40% vasiuTily

5200 3 1AalsA 40 - 60 % VoIRUALY

5200 4 1Aalsn 60 - 80% asiuAly lussunsduiisesunavsnefanulszanms 50% vasiudily

5501 5 1Aalsn 80 - 100% Basiuily Tussunsdinisosunasenafaiulseunm 75% vasiuiily
mmfuﬁwmuuumw;mmmaﬂsﬂm’imﬁzﬁ@hmaaﬁﬁ@i”;ﬂﬂmmu Statistical Package for the Social

Science (SPSS) 12830 16 uaztune1wImsna DSI Iﬂﬂgmﬁwﬁu

. g a aAeial e ¢ o

5. MInesaUNIaLTaavas T fundl junsuuluthdusiaiu
rmufvluthdauihdundannwuwadunidu jundvissusiiafiszozian 10, 20 uaz 30 T4 WaINTL
innsueniialaunssuad tissue transplanting lasaalulidauawia 3x3 dadiuas siltTafiAneae 70%

& ) . o < o by A ST ¢ A o o
waanagasuas 10% sodium hypochloride wadanBuaIlBINNABAIRNLTE uazHIlRLAILBNTZAN BN TOINHKS
& e 2 & y oA A o Y a g a aeat ¢
agaud MedudruvedluldusiuuaInis PDA tufgmnndvasuszdsinaniaiaigueaderfunidufuny
aanunnTwiaidalothausingis
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manaseumadudfunsluies fiiamadesdushonssuis Dual culture test

mﬂmimaaummmmmlumnﬂuﬂﬁﬂvﬂﬁmaw?i'yaﬁ T. harzianum (TM 2/1) Wwas Trichoderma sp.
(V76-12) uaziBanunaili3e Streptomyces (NR8-2) lag351as93uunatwns PDA tuaan 10 34 wuinde
Ufiinng 3 lelmian musadudinmsiaasda C. onyzae sunqlanlugavasdundrihdurigiuld Tasise
V76-12 ;anInsudimsasyeade C. oryzae ldafigad 85.71% soenaunAalda T™M 2/1 sansndudsle
75.71% uaziiia NR8-2 susalel 72.50% (M 2 uazans9fi 1)

n’m“?i 2 ﬂ’]iLﬁ]’%mﬂlmL%aiﬂ Curvularia oryzae LLNzﬂ’]iLiﬁmﬁladL%mﬂ C. oryzae i'ﬁa\lﬁ'm%a S. hygroscopicus
subsp. angustmyceticus NR8-2 (A), Trichoderma harzianum TM2/1 (B) W< Trichoderma sp. V76-12 (C) Ut
mmﬂﬁyﬁu%a PDA %ﬁ'ﬂﬂ’]iﬂgm,%aﬁmﬂq 10 ’3'%, Aa, Ba, Ca: ﬁ@ﬂ’mﬂl&l C. oryzae, Ab: C. oryzae Waz NR8-
2, Bb: C. oryzae uax V76-12, Bc: C. oryzae, Cb: C. oryzae Lz TM2/1 1Laz Cc: C. oryzae.



a1391 1 UszEnSnmpesnfunidufung nfinadensiainvediion Cunvularia oryzae ainglialuga

Pa3euna1aniingulasds dual culture test ﬁmﬂq 10 W%

ey fing wurhugudnatalalail (vu.) % £ug9
Control Dual culture test
NR8-2 7.0£00 1.92+0.09 72.50+0.09b
T™M2/1 7.0+£00 1.70£0.14 75.71£0.14b
V76-12 7.0+£00 1.00£0.21 85.71+0.21a

FLALAIN 4 T1 ANRRINANFILAIDNBILAN DUNWIILARZLDD bUTANVLANAINUNIFDG NIzAUAINY
Wadh P < 0.05 62833 Duncan’s Multiple Range Test (DMRT), % coefficient of variation (CV) = 10.26%

msmaauﬂiz'ﬁ‘n%mwmaaqﬁuw%ﬁﬂﬁﬂqﬁiﬂumimuquiiﬂluqﬂluamwiﬂﬁaumam
mﬂmsmaauﬂs:ﬁﬂ%mwmau%aagﬁuﬂ%ﬁﬂﬁﬂvﬂﬁ Trichoderma TM 2/1 WAz V76-12 WaziTauuafise
Streptomyces NR8-2 1/3suiisurumsldssiadmsaaslnanaasiodanssy ifuﬂw*nﬁﬂiiﬂluag@lumﬁu
Wi wunssuasivuesm e dlnsaae s 40 ppm uazaUasiuiuassvadda V76-12 H9EAUANUTUL
maaiiﬂlugﬂﬁwq@ﬁa‘szé'u 2 fiofifud DSI L 20 uaz 21% mudiey Gelduamimasasiliuandroin
n198fa TesnnnfanTINITAN I nalasuvIunasvas T™ 2/1 ﬁi:@‘i‘umwwmwaﬂiﬂ‘ﬁ's:ﬁu 34
Wasidud DSI Wiy 66% uaznIsuisAnudisalauriusasves NRS-2 ﬁi:é’ummgmm 4 fuasidua
DSI Ny 75% a%’mmm?'ﬁ‘ﬁﬂui@ﬂaﬂaimmaawaaﬁammqkﬂ C. oryzae f3zauANUTUUTIZAILIA
gmmﬁq@‘ﬁ'izﬁu 5 Suasiud DSI Wiy 78% (a13199 2 waz NWA 3) AnHamMINAsadiy 6 \auldraya
Uszinsmnaasgiunidu finsfmusnannnumussveslsalugaludundnhduhiulaswuinsldmles
WIIUBEEVDIEE TM 2/1 Uas V76-12 uaziiouuaiiisy NR8-2 aanInaaIzauaNTRLTITedlialdlulsatau
nasas laglanizalasuuiuaasvadda V76-12 auNInanIzauANATULIITedlIa laifinuiia e d

Iwanaasn

A197199 2 SzALAN NE%LL?{I‘H ﬂdIiﬂl‘U'ﬂ@"ﬂ a9aunanl ﬂ(&l i ﬂ'u‘[umi 8zNIINIDNINARLINN EJI%L%E]‘WY]@Q AN

WasanUanisa C. oryzae \unan 6 1aaw

N334 mmﬁmz@”‘mm&qmm DSI (%)
ihnsuilsainge 0.20+0.22 6.000.42a
C. oryzae 4.80£0.58 78.00+0.42d
E‘TqiLﬂﬁIWﬂﬂaﬂi']T 1.60+1.22 20.00+0.52b
NR8-2 4.40+1.15 75.00+0.84d
TM2/1 3.40+1.08 66.00£0.83¢
V76-12 2.10+0.85 21.00£0.74b

a a

FAULRRYAIN 10 T ANARINONAILAIONHTLAN DWW IULARZLD b T VLANFIINUNIRDANIZTAVANY
WA P < 0.05 @1835 Duncan Multiple Range Test (DMRT), % coefficient of variation (CV) = 24.72%
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povAntsnluanuFaunaaeilung 6 ey

manaseudszinsmwvesgdunidufundlunmsniugulsalugalusnimulas

MnuanmImaaainIdsniuanuuusiveslaluges aadunathsusindwduszoziia 12 1dau f
ﬁ”uﬁl,l,ﬂadmﬂ?mmiﬁ'@msﬁ'@gﬁ%wm'}LL@ia:msu%%ﬁmm;umwaﬂ'sﬂﬁl,mn@mﬁ'u Tapnssuitndnanu
*gmmmaﬂiﬂagaﬁq@ﬁaﬂﬁu?%‘muqu (@NTHAARWINT 1)"Lﬂ@i”ﬁ@ﬂuqﬁun?ﬁﬂﬁﬂvﬂﬁﬁmm?iwaamnﬁ@
Tsauiniy 2.10£1.40 useilofidusd DSI iy 37.67625.41% sunssudsiviudrogiunsdufdnyiiaads
maifialsarinny 1.49:0.92 (27.00% DSI), 1.48+0.80 (26.83+13.63 %DSI) waz 1.16+0.69 (20.50+10.20 %DSI)
197U NR8-2, TM2/1 LazV76-12 A1UR1A U éaumimﬁﬁizﬁ’umm;umwaaiiﬂ@i‘]u@i 1.42+0.92
(23.33+16.78% DSI) W7 4 uwaasaziinnuguusszasliannidanduszozion 12 Wau minudedunid
ﬂg’jﬂﬁ‘ﬁﬁ@hﬂ”ﬁﬁﬂ'mqmmwaakm‘%m’h’g@muqu

90 -

80 - —e— Control
3\0/ 70 - —=— Chemical
x
§ 60 - —@— NR8-2
> 50 - —e—TM2/1
o —a—\/76-12
& 40 1
n
D 30
3
© 20 A
(@)
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PNA 4 Artianuguussrestsaluqalulduindulssiivainludhauinduiunan 12 ke o uilas
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v

anHanIsAaaenIslsviiiuauguissaeslsaluqaaassiundnidunnsiuiluszazioan 12 hew ANun
aAa o ' 1 ' ' ad a dl ' o Qdd‘
aniidepaeesiie a.naeemen il 449187 WUdWAAzNTINAERAYINTULNTR s ATILANANAT TReNITNAEN
a a = aal = VB | a a e |a el =
HAuguusaredlsngangarenssndaatuAN (A199nnARWINT 2) lldannuqaurisddinddAuaasaainis
\nnlsAminiy 3.51£0.91 uaziiiedidus DSI winfiu 78.67+7.69% daunssudsinusaaqaursdl]intilrniade
n19iAlaAWNAL 2.78+0.76 (61.33% DSI), 2.60+0.78 (57.83+12.13% DSI) bay 2.19+0.62 (46.00+7.34% DSI)
A913U NR8-2, TM2/1 Uaz V76-12 AMNANAL #auansiANNseALUANNTIILINT0alIARILE 2.54+0.77 (53.00+8.68%
DSI) N 5 wansdripnguusszasisannipeuiiiuszazioa 12 e nenudaaqauvisdlfindiicnfedl

ANgULNTaslsaAndgaAIuAN W o) hauinagey

100 -
90 -
< 80 A
o)
S 70 -
£
> 60 ~
S 50 -
5
$ 40 + —&— Control
% 30 + —— Chemical
o 20 A NR8-2
5 —0— TM2/1
10 ~ —A—V76-12
0 T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 12

i 5 frtlaauguussaadlialuanluhduinsiulsafivann ol duinsiuiiunan 12 heu o wameass
gotsapananas i a. Aaemes e 4 49980
a % b4 6 O’I o [~ A dld’/ dl
AMNUANIIAaeINITlszuANguLssTesisnluqnasfun At hdutiiudussazioan 12 e NWun
aa o 1 = 1 o 1 1 acd a ldl =l 1 o aa

an1HIYINTA 8. WNTT 4. ANGI WLIUEATNIINATHANN LI Tes TN Il AN LANFNITUNNATE (A1919
NANWINT 3 uaz NWA 6) NeAUANNTENU 95% (DMRT) TnadaArszAumnuguLsaeslsnagi 1.86-2.45 uay
Hiefidus DSI Wiy 36.67-45.17% uansliiviudnnislqawisdujindluiizuuaniBderingenluilszay
nad1iFa GvenaaziilunazanngiennAnssandmdnasanluudaes Jagen1ananIw duANTIudNnS

4 o . ) A Naoe A =
waztFananilu (eaanizlugge) dszneudunissruinaeslsnuazunad (pest intensity) Nan1Hidavinaenil

wNNulaINIA3TINIIARNIIARNNIARNT LarantiRdeAsesen i Aandnasuan
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tissue transplanting e AnEINsaEsanTeaTaqauTdLTnEAsraziaan 10, 20 uaz 30 41 WU V76-12 )N
F2EZIIAT @8 TM2/1 WuP 10 Fu dawide NR8-2 linvaguuluvasthduiiduynszaznaiinaaey uinunis
utenaadesaiindun 30 u (119197 3) daulugnAuANTINUANTIAN LA EINNAUTHTONUN9IATTY DY

deaw 1 lildimeqdurisdlind 30 du (3Un 7)

a6 1a

=i ' g a ~ e 9 9 ¢ o o
A13°9N 3 miagia@maumaqaumﬁﬂgﬂnwuﬂwamunmﬂ’mum&lu
& a A6 a6 il w

\adunsdufuny JLHLLIRINIING ()

10 20 30
Control e - c?
Chemical - - c
NR8-2 - - -
T™M2/1 + - -
V76-12 + + +

1 VL \ & &
— WANULDB, + WULDD

2 maniyedlalafiieydunidufjunsduuamns PDA
3 JulauiBa endophyte/pathogen
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a A 6

n i 7 lalaflweadardunidujunsuansiodu 9 uuemns PDA nasanusnanluzasdundihauiai

32821281 30 % NITUAT tissue transplanting

e &

a’mwams‘nmaaluﬁaaﬂﬁﬁ'ﬁmswu'jﬁLﬁagﬁuﬂ%ﬁﬂﬁﬂvﬂwﬂa 3 vila Streptomyces NR8-2, Trichoderma
TM2/1 wae V76-12 ﬁL‘]Ja‘i%uﬁﬂﬁEﬁiﬂ’lil,ﬁ]%ty“ﬂa«flL%ﬂﬁ’]L%@Iiﬂlﬂﬁ]‘ﬂﬂadﬁuﬂﬁﬂﬂﬂﬁwﬁ’lwyu C. oryzae U%8I"13
PDA lasdnalnunsudoannisuazAnfis1wsun1siaSe (Benitez et al., 2004) wanandganuiniie
Trichoderma TM2/1 uag V76-12 ﬁ%"ldﬁ']ii:mEl@qf'lul,%ai’]ﬁ’]L%@ISﬂvLﬂylﬂﬁﬂiilleﬁ volatile antifungal assay
(MWRWINT 1) Fogaandasnunuisouas Dennis and Webster (1971) $9170 Streptomyces NR8-2 11ana 't
et uanmﬂ‘f’:{hwudwﬁagauﬂ%’ﬁvﬁ 3 mﬁ@a%”wLauvleﬁﬂs‘fmfamim%zymmLﬁusl,m%amm@ﬂsﬂlmgﬂvlﬁ (AN
nwanfi 2) wenannalnmsunondutiedi aemsmneduden ussahoewlodiudinmaeiyrenden
sunq L ot msz%a%gﬁm‘%’ﬂ‘ﬂga 3 plianuinszdumavhiuvesiawlsf PAL, POD usz PPO (MWRWINT
3) ﬁLf"{mﬂTmﬁum:mummauauaoﬂuaaﬁﬁ@iamﬂﬁwﬁwmmmau%ammqiiﬂ I@Uwudwﬁmﬁumﬁﬂﬁﬂyﬂﬁ
m:x{fumsﬁwLau"l,ﬁﬁﬁméhifumﬂn'jm@mtuqu ﬁ]'mﬂavl,ﬂmmftuamimﬁudwqﬁuw%ﬁﬂﬁﬂwnﬁwga 3 wiiad
ﬁ'ﬂﬁnﬂwluﬂ'liﬁa:ﬁwmiﬁﬂi:Ismﬂumia@mﬂﬁmkﬂhqwaaﬁuﬂﬁﬂmﬁwﬁ’]ﬁﬂﬁ

wamsmaaﬂuamwinL%auwui'u,%agﬁuﬂ’%ﬁw&a 3 vfia aﬂmil,ﬁ@ﬂiﬂlquvlsﬁfiaLﬁsuﬁ‘uq@muquﬁ
Wm%amm@lsﬂ C. oryzae Aszez10an 6 LAawRaINY laslawizida Trichoderma V76-12 §1Uszansamn
Wisuwihnuasiad lnanaans LLaZLfia"jLﬂi’]z‘lﬁrﬂ’lﬂﬁﬂiiﬂLLNZ@V"Eﬁﬂ’J’mEuLLN%adiiﬂi‘ufgﬂluaﬂ’]‘wLLﬂadLﬂu
28I 12 Laau‘W‘U’hLﬂai‘%uﬁﬂﬁﬂﬁﬂiiﬂLLR:ﬁ%ﬁﬂ’J’]&JEuLLiOﬂJE}GIiﬂﬁLLuﬁIﬁfNLﬁﬁJ“ﬁfu WaSouiiioy
szwianslddunidu findussnsldmnailnanoanaliuandrsiu uaasliifiuinnslfifegdiunsd
ﬂﬁﬂyﬂﬁmmmﬂ@Lmumﬂ“ﬁmsmﬁiwaﬂaaiwvloﬁ” nIaidudnnisifenvasneasnslunsienssnisuuy
WEUNRT (integrated pest management, IPM) LL@iLﬁaLﬂ%ﬂuﬁ'uamwﬁuﬁwmﬂmﬂ%fgﬁuﬂ%'ﬁﬂﬁﬂbﬂﬂuﬁuﬁ
soniAdnyingua a.wiv3 2. ingelinaliuanedreniu MfgnwIIaRaY LaztasENNIMENN LAZNTIELG
vaslsnuazuung ansvzuandaiuluudasiud sonalinisldyiunidu funsluiuianniiserindoalined
wisdsmmuiuaasluning 6

Ae|1a i €

\Wanasaunsagianvandayanidljlnsuuluthduindudionisuis tissue transplanting Wwuiniaa

v
a o A

Trichoderma V76-12 mmmayﬁam%ﬁ“ﬁa 30 M NIBURAINVIVBIL T V76-12 nuuanlauianluNTuasd

Auautdiduoulalnd (endophyte) vlwiza v76-12 maninagraauazUiudragluluthduiainladniige
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Ufdndau 9 altluntinaaes usasliiiuainigeadunidujundng 3 ofia Trichoderma V76-12
dsz@ninnangaluniinasasih noludesdfuanis lusninlsasonuazluaniwudasnasss 1o

q

Trichoderma V76-12 Senan wineawaNazin lwemw gaTEUTUN anmsaluaniaale
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L@N&NT0199

3am findluna. 2557. mimquﬁa Curvularia oryzae mm@kﬂlm}maamﬁuﬁ’]ﬁﬂ@UmimﬁLLa:“'ﬁﬁﬁ.
nenfiwsilSuann. aniinesussuaIwaIwNg

e lasia UazgINe AIana. 2548. Usziaenudunnwesthdusiagi. Iu tonmsimmathsusinis,
NINNY. NINITIMINBAT NITNTINNBATUALEANTOE, WUN 1-14.

B3z lenaunyiaeg, Tosad dauun, Srewed Sunsitoy, Uszia nase, dviad aeead uazeagns \Toana,
2545, maﬂ%’uﬁﬁgaw‘”ufl,ﬁaLﬁuwawamaomﬁuﬁwu”u. SITAT. AR TNIINIDIINTNG.
URANURURIVRIUAITUNT

USewn 29ddon. 2548, nslghmayulng uaz Bacillus sp. snuwus BO12-022 aruqulsasidea (Trichoderma
harzianum Rifai.) lWAan%Y UAZHATBINING (Eugenia aromatic kize.) dan1inuqulanaluzas
fadnem (Vigna sesquipedalis Fruw.). SNEniinus. Snenenaasumtsne. dn1ing1sussuawaswns

AWaT LBBInEY uazinIngs Tusny. 2554. miﬂg}ﬂﬂ'}§uﬁ1u”u@1uﬂ§'ﬂmsﬂ§u“@mamwmﬁﬁ. gnugini.
fnITATRAMININEAT 100 7 nIITManEasENEgN, 77 wih

ﬂ%q‘m@i‘ SuALanTY LasRWAT 1Banan. 2541, Tsathauingdi. lonmImssuawiiminsihdutinsiuuiena
asan 122 - 24 Jguian 2541. nsNATIMsInEasINTUsIaN ST asTn T uh s UL szng
Tne. weih 71 - se.

wewele Gusad uazdual inovial. 2553. lsngrdunivasthauingi. lu lasamagaanag v.a. LT
2/2553. thausinai: mM3dSuleeWus mIlanuaznsianIaIm. FoWIsRTNIINLNSTnaTL
AENTNEINITIINTIAUALFIUNITLUAZWA U VAIINLNRDFIVAIUATUNS. Wil 54-58.

2713309 ALuB, 133043 18 SWKH;IL, 595107 UINEINY LAZNUNITTON INNUY. 2548, UszAnTnwueddan
Trichoderma spp. sl,umss‘]'mfal,%aﬂ Curvularia eragrostidis LLazmia@miLﬁﬂi‘iﬂ@aﬂﬁgﬂﬁﬁm}m
ﬂé”mvl,il’aqamw. Tu: 'ﬁmumsﬂizqu%"’mm'imfs"ﬂmﬁmm\‘lma AsIn 7 Tuf 2-4 WOAINH 2548
Tsausulagamasauur, nin 34.

Aderungboye, F.O. 1977. Disease of the oil palm. Tropic Pest Management 23: 305-326.

Benitez, T., Rincon, A.M., Limén, M.C., Coddn, A.C., 2004. Biocontrol mechanisms of Trichoderma strains.
Inter. J. Microbiol. 7, 249-260.

Dennis, C., Webbster, J. 1971. Antagonistic properties of species-groups of Trichoderma. Trans. Br. Mycol.
Soc. 57, 41-48.

Jegathambigai, V., Karunaratne, M.D., Svining, A. and Mikunthan, G. 2008. Potential of Trichoderma species
on Helminthosporium leaf spot on cane palm, Chrysalidocarpu slutescens. Communication in
Agricultural and Applied Biological Sciences 73: 147-152.

Kittimorakul, J., Pornsuriya, C., Sunpapao, A. and Petcharat V. 2013. Survey and incidence of leaf blight and
leaf spot diseases of oil palm seedlings in southern Thailand. Plant Pathology Journal 12(3): 149-153.

Kovachich, W.G. 1954. Cercospora elaeidis leaf spot of the oil palm. Transactions of the British Mycological
Society 37: 209-212.

Labarca, M., Sanabria, N. and Arcia, A. 2006. Pestalotiopsis palmarum Cooke pathogenicity on nursery-oil
palm (Elaesis guineensis Jacq.) plants. Journal of University of Zulia (Venezuela) 23: 414-421.

Michereff, S.J., Silverira, N.S.S., Reis, A. and Mariano, R.L.R. 1994. Epiphytic bacteria antagonistic to
Curvularia leaf spot of yam. Microbial Ecology 28: 101-110.
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Ningthoujam, S.D., Sanasam, S., Tamreihao, K. and Nimaichand, S. 2009. Antagonistic activities of local
actinomycetes isolates against rice fungal pathogens. African Journal of Microbiology Research 11:
737-742.

Pithakkit, S., Petcharat, V., Chuenchit, S., Pornsuriya, C. and Sunpapao, A. 2014. Isolation of antagonistic
actinomycetes species from rhizosphere as effective biocontrol against oil palm fungal diseases.
Walailak Journal of Science and Technology 12(5): 481-490.

Pornsuriya, C., Sunpapao, A., Srihanant, N., Worapattamasri, K., Kittimorakul, J., Phitakkit, S. and Petcharat,
V. 2013. A survey of diseases and disorders in oil aplm of southern Thailand. Plant Pathology Journal
12: 169-175.

Prajapati, V.P., Joshi, D.M., Gajre, N.K. and Kansara, S.S. 2012. Antagonism of some well-known bioagents
against Curvularia eragrostidis (HENN.) J.A.MEY .-anincitant of spider lily leaf top blight. The Bioscan
7: 701-703.

Rahman, M.A., Begum, M.F., Alam, M.F., 2009. Screening of Trichoderma isolates as a biological control
agent against Ceratocystis paradoxa causing pineapple disease of sugarcane. Microbiology 37, 277—
285.

Sunpapao, A., Kittimorakul, J. and Pornsuriya, C. 2014. Disease Note: |dentification of Curvularia oryzae as

cause of leaf spot disease on oil palm seedlings in nurseries of Thailand. Phytoparasitica 42: 529-533.
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AARKIN 1

AITNNANUINT 1 ANleArTaINIsialsAuas disease severity index (%) Usziuannluqaaasiduinadun

THT08N 12 1A 14 WaIN1AREINIIAANNIARINT AUENFNENNIDITUTNR NUNANENRLIAIUAIUATUNT

Treatment Average of disease score %DSI
Control 2.10+1.40 37.67+25.41b
Chemical 1.42+0.92 23.33+16.78ab
NR8-2 1.49+0.98 27.00+17.36ab
T™M2/1 1.48+0.80 26.83+13.63ab
V76-12 1.16+0.69 20.50+£10.20a

‘A@aLaIn 10 91 AeAs AR NG s NN euiuluLAazwng IHHANNLANANNAUNNATR NIzAUAINN

\@ayi P < 0.05 #1838 Duncan’s Multiple Range Test (DMRT), % coefficient of variation (CV) = 5.33%

ANSNNANUINT 2 ANleArTaINIsialsAuas disease severity index (%) Usziiuannluqpaasnduindiun

9LEIZINAN 12 1AD1 D a0t atAaaIvan T a.Aaauaslae 4. 49180

Treatment Average of disease score %DSI
Control 3.51£0.91* 78.67+7.69d
Chemical 2.564+0.77 53.00+8.68ab
NR8-2 2.78+0.76 61.33+7.92c
T™M2/1 2.60+0.78 57.83+12.13bc
V76-12 2.19+0.62 46.00+7.34a

‘A@aLaNn 10 91 Aeat RNt s NN uiuluAazwng THHANNLANANNAUNNATA NIeFUAINN

‘@314 P < 0.05 #98A% Duncan’s Multiple Range Test (DMRT), % coefficient of variation (CV) = 1.68%

ANSNNANUINT 3 ANLeArTeINITinlanuas disease severity index (%) Usziuanluqnaesduindiui

FTETI0AN 12 1ha 14 @0NTRdYITER 2. Ng

Treatment Average of disease score %DSI
Control 2.02+£0.53a 40.33+£9.94a*
Chemical 1.86+0.74a 36.67+14.30a
NR8-2 2.45+0.70a 45.17+14.43a
TM2/1 2.03+0.61a 43.50+13.35a
V76-12 2.13+£0.59a 41.33+11.48a

‘A@aLaNn 10 91 Aeat RNt NN uiuluAarLng THANNLANANNAUNNATA NILAUAINN
3

‘el P < 0.05 #9838 Duncan’s Multiple Range Test (DMRT), % coefficient of variation (CV) = 3.15%
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NANWIN 2

mimaaumsﬁwmﬁzmmiaﬁwul,‘*‘ﬁ“vaiwaaL%ﬂﬁ;ﬁm‘%ﬁﬂqjﬂvﬂﬁ

'ﬂ(ﬂaa‘uﬂﬁéﬁwa’lﬁzmmiaﬁﬂm“‘ﬁ?aﬂ (volatile antifungal bioassay)I@ﬂﬂii&l’i%ma{l Dennis L8z
Webster (1971) ¥n1sianaifag@un3dufins NRe-2, TM2/1, V76-12 unzifasiainglsa C. oryzae U
81913 PDA Uszanmh 5 i'ml,a:ﬁ'ﬂ%ui:mm@LéTushuquﬁﬂmd 5 HaBLUAT 1N9IATINAI8WNT PDA HAIINIIL
memmgmL%@@aﬂﬂi:ﬂuﬁummgmL%aﬁﬁ"ﬁym:umau%a C. oryzae Wid1t parafim gaulugaaiugu
ﬂizﬂummﬁymﬁaﬁ'ﬁ%ufmau‘f?a C. royzae fiuaufiduda1ms PDA ﬂwﬁqm%qﬁﬁawm%a C. oryzae lu
mmquw%@ﬁmmuﬁmﬁa i”ﬂ“nmméfmhuquﬁnmwaaL'%?a C. oryzae YNTANINARDIAL 3 £ uaz
ﬁwmmmasgl,%u@irﬂﬁﬁ'uﬂzﬂﬂﬂ"ﬁgm

Percent inhibition of fungal diameter (%) = [(Dc—Dt)/Dc x 100]
Tawfi Dc ﬁmﬁumuqu{i’ﬂmwmﬁa C. oryzae lugananaduaz Dt ﬁal,s?umugluﬂ‘ﬂmwau%a C. oryzae 14

Tanagal (Prapagdee et al., 2008)

ae

& & . o & a a aa . .
NMILABILTETIEAGLIA C. oryzae TINNULTAAUNTENI 3 BilalauniTwiF volatile antifungal
bicassay LNBNAROLNNITRIIIRITILLALA BTNV TENG 3 Tha NAN1INARBINLINTE V76-12 §UHINNT
a3 Uaddlia C. oryzae ot 68 1asidud 1Ta TM2/1 uaz NR8-2 HUE9N131950)2091%8 C. oryzae '@ 45 uaz
10 WasiFud MuUSIAL (NMWHWINA 1) UaadINTe Trichoderma N3 2 THARMNNTOANIENTILNDADGWITET

A o & a & a & v & ' %
aanUUNagUEINIRSWBILTE C. oryzae MAIUKaIMT PDA 16 d1u%a Streptomyces laisansngioans

szmpdadwdan vlmdwdudanmsgugsdendininiga Trichoderma asinviisodaty

40 -
30 A

% mbhibitiom

20 ~
C

N [ ]
0

control NR8-2 TM2/1 V76-12

A f & o o & ) o & A & ' A A
ATNHWINN 1 LﬂaiLsﬁu@]ﬂuﬂ\‘]Lﬂﬁa Curvularia oryzae I@]EIﬁ’]ﬁ:mEJ@]’]%L‘EE]TW]L%E]LL@IR:“E%@Na@]

L@N&NTD19D9

Dennis, C., Webbster, J. 1971. Antagonistic properties of species-groups of Trichoderma. Trans. Br. Mycol.
Soc. 57, 41-48.

Prapagdee, B., Akrapikulchart, U., Mongkolsuk, S., 2008. Potential of a soil-borne Streptomyces hygroscopicus
for biocontrol of Anthracnose disease caused by Colletotrichum gloeosporioides in orchard. J. Biol. Sci.

8(7), 1187-1192
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NAaHNKIN 3

o co & & L a Aeja’ &

missenladiuguge C. oryzae vaagardunisufuny

Ain3iaBdLde Streptomyces NR8-2 lua1%131na7 GYMB Waal 1% colloidal chitin Nigmnaiinaadu
I81 7 1% §lT8 Trichoderma TM2/1 uag V76-12 LaggUwannIldy (solid state) W&y 1% colloidal chitin @14
N337035U89 Thongkeawyuan Laz Chairin (2016) &4 potassium phosphate buffer (KPB) pH 7.0 Y3813 5
iadfay asluomsudazafaniinadediunid wituazdwnion 10,000 saudeufl nasanuunsasay
nIzaENIBIMIaINTYU 0.45 lulasuaslvsenide naseulzaninwsedewlminanalddioniinit agar
diffusion aNWN33ITVaI Chairin Waz Petcharat (2017) ¥imana1m1s PDA uazianztujuldidutessuia 5
L o v o+ 4 v w4 & . o4 v
HaRLAT 3 Tadda 1 NURLITE a7 1 noaatnauiliainge TadN 2 nuaa KPB Waztedn 3 nuaaianlas
FNANEIL WazINTUTUNGLTa C. oryzae ATINAN9TEWINITRINI 3 YinmInesasgas: 3 61 Uungmnniviad

2 o o A dq' o & & 6 o & v

luaan 3 94 dasadivande C. oryzae unzdwinnlasidudnsduialanldgas

Percent inhibition = [(C-T)/C x 100]
lauf C faTadvasiia C. oryzae 3nguinanafistasganiugy (KPB) uaz T 3aiivadda C. oryzae 971
gudnansiistasmaananeuiawlesd (Chairin and Petcharat, 2017)

NNMINAFBUMIENARINLVBILEW kifaniTand 3 ThadanIIuAT agar diffusion WUINEIRNAREND

& & A o & a & % P a ¢ & € o & a

pa9awleing 3 shadugINTIeILeIse C. oryzae 16 (MwWAwINT 2a) lasfasiGudnmsguginmsaiy
284178 C. oryzae A 40.57, 26.10 uaz 21.67 LWasiSuafnILITa V76-12, NR8-2 Laz TM2/1 @us1al (AW

i v e & a Ag al’ & A o fo & a &
HWINgl 2b) usaslfiAwingeafunidufunins 3 slassenlmidusinaeiyreadesuinglinluyaas

Unansinaw e

1@N&139199

Chairin, T., Petcharat, V. 2017. Induction of defense responses in longkong fruit (Aglaia dookkoo Griff.)
against fruit rot fungi by Metarhizium guizhouense. Boil. Control 111, 40—44.

Thongkeawyuan, A., Chairin, T., 2016. Selection of carbon and nitrogen sources for protease production by
Metarhizium anisopliae PSUMO02 under solid state cultivation. Khon Kaen Agri. J. 44(Suppl. 1), 924—
929.
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a
50 -
e\‘e" a
= 40 A
gz
Z
=
= 30 -
ua a
[
& a
8 20 )
3
(=¥
10 + b
b —-—lb :
0 T T Y
NR8-2 T™M2/1 V76-12

MNEWINT 2 HaveIsIaNAnUlan Imidansaiyasduloainglsnlugavesdunsrthduinau C.
4 @ I3 ¥ N R o &
oryzae (a) laaNTas b nuaatWines c nuaaiInAwHIsTaLa: e oaAFITRNAREIULE baluas

§ & 6 o & a dql'
Lﬂaimu@miﬂumﬂ’rﬂ,fﬂ'ﬁymama C. oryzae (b)
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NAaHKIN 4

maneduwenladluinihauidulasreyfunidufng
o ' & & a Aeal’ ¢ o Y & o o = & o o
mavuadaiuiusesvandesfunidu jundaswuluvessdundrthduiaisuaziolulsusinaiun
anatauloilasuadlasnslutauiiduinniin 10 nSNAL extraction buffer (Tris-HCI) pH 8.5 1R IUAN®
Lo L3y phenylalanine ammonia-lyase (PAL) sutiniwasnlaanatanlos peroxidase Aa potassium phosphate

buffer (KPB) pH 6.0 uaz pH 7.5 s wmsuaratawlasd polyphenyl oxidase (PPO) #8933 1nindwiwdssf 10,000

Jaudawf 7 4°C 50 w7 ianaInlau1IananIINVaILaw lmN LA Tia
Jafanssuesanlos PAL laodsuainnssnituas Hodgins (1971) uazn3suiduas Havir Laz Hanson
(1970) lasty 2.0 488807 L-phenylalanine S1WIUENTAIGH 0.9 TadAAT HNaH 1AANQANALEIN 270 wlu

WATHAINHENO0.1 HafaasienloNananoiuadly 5 wif wazdiwimnanssuvadawlas] AA 270 U mL™
AanssuvedenloiialaonsTnituas Vetter wazamue (1958) lasnan 2 a5ans 0.1 lwans KPB pH 6.0
Al 0.1 O-phenylenediamine (OPDA), 0.2 A83a75 tau lodananeny uaz 0.1 Aadansiinan 1AANQANTUUE

'
=

1 430 WLUAT BAINLEN 0.1 T88ans 0.3% H,0, uazdwrmianssuvadianlasy AA 430 U mL"

1afINITNVRILeW LN PPO a1un3sNATuad Luh wae Phithakpol (1972) lagtin 2.0 afaas 0.1 KPB,

0.1 188897 0.3 luan3 Catechol, 0.2 Ta8ac7 Law lrlaNaAReIL Lay 0.2 FARAAT WINA f@ﬁﬁ@@ﬂﬁuumﬁ

420 Wl dwisnansuvadionbos AA 420 U mL™

a

Lﬁ"aﬂﬂaaumsm:sﬁfm:uuﬂ”mﬁuﬁaLaamaw'ﬁyu (defense response) I@m%aagauﬂ%ﬁﬂﬁﬂvﬂﬁ INNTNB
L%ﬂfﬂqﬁuﬁﬁﬂﬁﬂvﬂﬁﬁ?ﬂmumﬁmauuluﬂwa‘m{']u”uua:Lﬁu@Taathﬂuuﬁmﬁ:ﬁﬁamsmmLauvlfnﬁ PAL,PPO
Waz POD 0, 2, 4 &z 6 W% Namimaadwm'm'riw'uagﬁuﬂ%ﬁﬂﬁﬂqﬁﬁﬂ% 3 sfiadAInIsuveawlodns 3 Tia
agaﬂ'h‘*g(ﬂmuquﬁWuLLﬁﬁWﬂﬁuﬁamwL%mﬂ'maihalﬁm (mwwmnﬁ 3) lasAanssuvaanlaf PAL wudnin
wau ol PPO waz POD Aanssuvadian ol POD ‘qug{m'mauvlmﬁﬁﬂ 2 wiia seauvasAansuiawlmivioa
BRakHAI T MLAR S aINS AU E9NN ST naRansTuvestawleins 3 sialudainfinudas
qﬁuw%u‘ﬂg’jﬂbﬂﬁﬁuﬁﬂhgdn'jwﬁaaﬂ'Nﬁ'Wu@hsjﬁ'mé;ul,ﬁmaﬂwﬁm
L@NF17D19D9
Havir, E.A., Hanson, K.R., 1970. L-phenylalanine ammonia lyase (potato tubers), in: Colowick, S.P., Kaplan,

N.O. (Eds.), Methods in Enzymology, Vol. VXIIA. Academic Press, New York, pp. 575-581.

Hodgins, D.S., 1971. Yeast phenylalanine ammonia-lyase purification, properties, and the identification of

catalytically essential dehydroalanine. J. Biol. Chem. 246, 2977-2985.

Luh, B.S., Phithakpol, B., 1972. Characteristics of polyphenol-oxidase related to browning in cling peaches. J.

Food Sci. 37, 264—-268.

Vetter, J.L., Steinberg, M.P., Nelson, A.l., 1958. Quantitative determination of peroxidase in sweet corn. J.

Agr. Food Chem. 6, 39-41.



a 0.0300
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PAL activity (U mL")

0.0050

0.0000
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—O-V76-12
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o o

nwewInt 3 Aanssuvaaenlod PAL (a), POD (b) uaz PPO (c) uuluddusindufinudingfunid

Ufining 3 ofia NR8-2, TM2/1 uaz V76-12 fiszuziaan 0, 2, 4 uaz 6 Tunas

Wl
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i'mqﬂizmﬁ LHNANTTY LHWNANTINTDY PIITEE AaNTINNTINS9
guiuni
1. WaltANYSuos | 1.1 Lﬁuﬂ?mm%ammq 1.1.1 NAROL A8 2559 - | lwlianaiun
\DoqAunId LauazeyduniddJunsd | Budunadu AA1AY 2559
Ujuny UjUndaas
X oa
\Iagfunidlu
wasduanis
1.1.2. NARDU W ldauuan
A s
Ao dn
Uunsuas
dq' a a 6
\DoRUNIe
Ts35aunaaad
A ° A a ' & o
2. 1NBNARAUNNT | 2.1 MAUAVILUANUN 2.1.1 davuates | nuwion 2559 - | iduldanunmn
Wudfunsves | negeursdunaihay UVINBBLVY NUNWUE 2560
& A A6 S o A Ada A & a A6
\ToaaunIteie WU 3 Nunde 159150 \ToaRunIe
lsalugavasdn | euwnadundihdusiain | Jijdns
v 6 : a a o =1 =1 3
amthansigule | lwaedsnisaans WSsunauny
gnnlsssen ANy A ARG REIET)
NIWLINIBITNDNA NN 9 LGon (1
ynAneasssuauaIwns | 9 12 a39) WUNTLEN
INL%E]%E]‘I@JW&@T%ﬂﬁ’] 2.1.2 Sileei AUV ILNAd

Uhduinein siisvaaes | safimsifialse Aanuly wily
noslisuazlsaiTanauua laglgruan
funahauihsuanni LNAY
TuviTae

3. Wanagaums | 3.1 aevnadasuziuasy | 3.1.1 ez fwau 2560 - wldanauem

duyfinsuas maaﬁaqﬁm’%ﬁﬂg’jﬂbﬂﬁ arfimafialsn | §9rnAu2560

L%ﬂgﬁ%ﬂ%ﬁ@ia Wisuiisunuansiadl 3.1.2 Sanviavi wldanuunn

lsalugavasdu fnsasan nn 9 i ATMAUTUUTIVDI

néthdusindulu | (de) 15a (disease
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Outputs ALUB)

Aanssnludeamelasenis/uadiiza (100%)
1. IfeyailssAvannaesqawiduUfindfawen | 100%
mu@uma‘Lﬁm‘lﬁmimmﬁun&”]ﬂ’]ﬁuﬁzﬂﬂmmw
Tssizan
2. ieyadszAvsnmaesgduidliingfiannn | 100%
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