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Control of Black Rot Disease of Orchids Caused by Phytaphthora palmivora Butl)

Using Bioactive Compound from Luminescent Mushroom, Neornothopanus nambi

(Speg)
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Abstract

Black rot disease of orchids by Phytophthora palmivora (Butl.) is serious
disease of various genera. This research aims to investigate the efficiency of the
bioactive compound, aurisin A derived from luminescent mushroom (Sirin Ratsamee
mushroom), Neonothopanus nambi for control black rot disease. The study was
conducted during October, 2015 - September, 2017 in laboratory and green — house
of Plant Pathology research group, Plant Protection research and Development office.
The hyphal colony inhibition of bioactive compounds against . palmivora was tested
on PDA. The result revealed that bioactive compounds, aurisin A suspension and
concentration of culture filtrate of all concentrations suppressed clearly against
colony of P. palmivora and non significantly different with fungicide. The control
treatment (no fungicide or bioactive compounds) exhibited the colony diameters of
P. palmivora on 3, 5 and 7 days with 4.15, 7.3 and 9.0 cm., respectively. Similary,
result on sporangium inhibition by bioactive compounds showed that the aurisin A at
100 and 500 mg/l and 75% and 100% culture filtrates inhibited sporangial formation.
The lesion of black rot of a Vandaceous orchid inhibition was also experimented using
detached leaf technique. The result indicated that the 100% culture filtrate of N.
nambi gave the best result in lesion suppression (0.23 cm) with non significance
(P<0.01) to fungicide application (0.01 cm), but significant difference to control

treatment (2.45 cm).
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The application of bioactive compounds were also carried out in green - house. The
lesion size was significantly different to the control treatment. Result showed that the
application by spraying of aurisin a every 3 days on orchids inhibited the disease

better than spraying every 5 days.

Keywords : orchids, luminescent mushroom, black rot disease
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a1sall dunssuAtissueunitindutlsenie nudurigudnasvendulewes 1.3, 5
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nélal (orchid)  daduliinenitddgmiaasugiavesszinalng  wsizuanain
Fmheaelulssmaud fiinisdseennaszmadudnnumnn wugndeliinunsnsion
Ugniivaneana wu ndeldgnuananamne, dionnns, esewdifiew, Avde, uodlawuen, azusu
M uazlaum (Msudaasumsineas, 2544) Yagtunisugnnaeldiinuszaulgmanulsaiiy
wazwias sevilvnananvoindlslianas wazlulaunsgiu (Nsudvnsinens, 2547) Ty
fulsafiddyuendislsl fie Tsanie wielsaveni wielsanindild (black rot) 7iAe
9les1 Phytophthora palmivora (Butl.) (Uchida, 1998) Ssvianuidemeliiundaelile
vangana L uwiuel, 7 100 10, kunsenlufien), srusuasaRy, wAndel, YeAAIT) kA
ndagliignuauanavae Wudu wuldfuynduvesndaelsifaus 910 lu son wazaen a3
fiwu fie azinganauddhmaseusuidimamaity Mndusseranaiuveevhlily
W1 M ITULTRBYIangdugen wardduiliiinemseeniuien (Hewsy, 2544)

mstestuidalsausveindaslilneluduiinegldansadl W fosetyl-AL uay
metalaxyl dudlefinisliiasefudunaumninaviliidoainglsafnmsioroamand way
nelfiAnasivnndradusunmeselfuazshatanminden  fadunininisnssud
Uaendould Saduwuimsiiesiinuddy lusausywe Boehlendorf uazaae (2004)
s aurisin A fusnldandinluana Panus sp. fqvsdeesianmalsafivnas
YA LYY Pythium ultimum, Venturia inaequalis, Plasmopara viticola, Puccinia graminis
wag Phytopthora infestans Tuuszwdlney g36n3 (2550) Wuans Aurisin A Faatnanidio
Bosuas Neonothopanus nambilaewuans aurisin A fifinasenguiseitossusanvelse
Wyluana Pythium wag Phytopthora Lazinasean1snievdldiounsssinuu
Meloidogyne  incognita %QLﬂulﬁLﬁachastm@Iiﬂﬁ% FatunsAnuniseaulafiozians
ponguEMTIMANIiRTeAY A nambi umeaaeuUszdnainlunisauaulsaiinem
vesndnelil GedlisimsAnvanneuiiodudnmadenuilslifuinunsns uazvanidsansly
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1. WinSeuas Neonothopanus nambi (Speg.) RH. Petersen & Krisai loluian PW2
2. e Phytophthora palmivora %Wﬂ@uﬂLﬁUL‘%}a culture collections
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4. @il metalaxyl 25% WP \Juaisiseuiiieu

5. answndiildlunisatnansoongrd wWu wofines@ian (ethyl acetate, EtOAC)

6. gunsalluipsufumnis u MUDMTABUTE NFpstu asavndey é’v‘?im%a uay
Lfﬁlaﬂ rotary evaporator 18

7. TsuSeudgnndleld

®ns
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Phytophthora palmivora luanwiesuufinis Qeuuseuna 2559)

1.1 uwasiluveadle Wondewas A nambr lelean PW2 ugnldandinidesuasiiny
Tuwalangam snedsann Smiaveuuiu lnoidsadewfisluomaiieats potato dextrose
agar (PDA) mﬂﬁ?uﬁu%’ﬂmﬁmﬁmﬁqmmﬁ 28 + 2 sernigaidea Weldlumsmaaeusely

o1 A, palmivora 1ngudifiuie culture collections nguauiven lalangaise
Tsafiy dinisewamnsendhuity wazuenidonnulamnaeliveununsns

1.2 wienans aursin nidaindauas lnodeatefindeuausins potato
dextrose agar (PDA) Unlgauvindl 28 + 2 ssriwaldea utu 7 Yu Mnindeateluoms
wad malt extract broth (MEB) tlurian 30 $u nseadulowaziiuiduledlimilueviideu
a5 perwaidea Weidulowindnhuualvesdualaeldindesdu anduaiansesngns
feefiaerdian (EtOAC) S1uau 3 ade ifiuansazaneiildunnsesuarseieivhavaiseen
meldnnusu faewrdes rotary evaporator thansadaneIu crude EtOAC Tuenafingae
poduillasulansiil tnen1sld@anaa Wusaeduuazld EtOAChexane Wudwe Wivans
fignazesnumieufufvzilu fraction inauLswestivesaveldinntuaude 100%
EtOAc Fwign nusay fraction 1MM519d0UAIE thin layer chromatography (TLC) \ievi
n937 fraction Awdleufulifefu a1nduri faction fiflgauu TLC lnenlsiuiansses
malasunnsAuaznsanndnaulaans aurisin A ﬁaﬁmlﬁ‘lugﬂmﬁmﬁaqéau IS
ansanafissduaududu 0, 10, 50, 100 way 500 me/l Tagld Dimethylsulfoxid (DMSO)
Hushavaresauiuinnduiende Weldduasmaaeussld

1.3 nageunmstiudinsidyvendulovueonns PDA Meununisnnaes Completely
randomized designs (CRD) Usenaunae 10 nssiis 4 .

n3503571 1 ansara aurisin A Tiszduaandadu 10 me/l + Wosn . palmivora
n353571 2 ansaria aurisin A Tiszsuaandudu 50 me/l + Wos . palmivora
n3503571 3 ansara aurisin A Tiszsuanandudu 100 me/l + Wosn A palmivora

NIIUAN 4 a13ain aurisin A N5EAUANNILTY 500 me/l + WS £. palmivora

57%1\77%0#@47%3@411/7%7?[‘]@&0 %uﬁ%w‘jmmmm%m%/ 7753»’3'1/77777577#975




n35U357 5 culture filtrate Arandadu 35% + \@osn P palmivora
N350335 6 culture filtrate ATITLTY 50% + Tos1 P palmivora
35337 7 culture filtrate Aandudu 75% + \dos £ palmivora
3T 8 culture filtrate A 1009% + 1Wos1 A palmivora
5913391 9 answadl metalaxyl 25% WP + L%EJ‘S’] P. palmivora

n3TUIRT 10 Yhnduilssinge + Wos A palmivora . (nssAEiauidisu)

WUJUANMaaes drasaia aurisin - A uag culture  filtrate  91ALARSDIUAS

N. nambi Mw3eald nauiuems PDA Nivieeuiaiigamail 50 aerlwaidud 31nTuINTY
niduleventos P. palmivora 91e 7 Ju Wagld cork borer was 3 Lz iunssangidu
lovosoiindeuas $1u3u 1 Ju 1Inaneuemsideade PDA Unfigangll 28 + 2 aaen

WaLReE WY 7 U

% ¥
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nstuiindaya TAn1siiausnaduds (inhibition zone) IngwdurAudnauduleiio
NN 3, 5 war 7 Ju 1WSsuiieuiumsasyniiies A palmivora \iieeagnane?
1.4 vadaun13Eugan1sasng sporangium 2M9HAUNITVIAGEY CRD Usznousie 10
ad goj
NIIN 4 1

(% Y v

N3SUIBN 1 @sana aurisin A NSTAUANUTNTY 10 Mg/l

(% Y v

353357 2 ansade aurisin A fiszdumnudiudu 50 me/t
3513371 3 ansade aurisin A fissduanududu 100 me/t
5533371 4 ansade aurisin A fissuanududu 500 me/t
5533371 5 culture filtrate Aududy 35%

55357 6 culture filtrate Aadudu 50%

3533371 7 culture filtrate Awidudu 75%

353337 8 culture filtrate AuEudy 100%

5533591 9 a5l metalaxyl 25% WP

AF5U309 10 YnNauLeede (NSsuAsWIsuLiau)

WUURMIVAGRY H8UBT1 A, palmivora UWeMSIREATD PDA Unfgaumiil 28 + 2
IS (% A dly a < & 4” 14 s 1%

BaAAEE WY 7 U WD TN MNSEENTe 1Y cork borer LB 3 WIFTUATS
Uaneldulerentns £ palmivora 37194 1 FU 19RTINANIUDIMSEBUT o IaLeS uuans
aurisin A uag culture filtrate M1aNT5LAENINLT Tnegaanseangya 31U 10 8o e IMs
& = a v g & o
des Unwenaamoiivies uagssiialiluniluas

nstuiindaya waansnaAaeuATIIRanyrnIRasyvedileesLarnsasne

sporangium nneleindasqanssey vn 24, 48 uag 72 vy, nsiSeuiisuiunssuisnneaey
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1.5 nageumstudinsinaunauilundaslll vndeusaes detached leaf technique

viluresndreldl Tneanaununisnass CRD Usznausie 10 nssuis 4

n3503571 1 ansaria aurisin A fiszdunnududy 10 me/l + desn £, palmivora

n3503571 2 ansaria aurisin A Tisziuaadudu 50 me/l + Wosn A, palmivora

n3503571 3 ansaria aurisin A fiszduaadiudu 100 me/l + Wes1 £ palmivora

N3503571 4 ansaria aurisin A fiszduaadiudu 500 me/l + W1 £, palmivora

553337 5 culture filtrate Auidudy 35% + L‘?T@i’l P. palmivora

n350357 6 culture filtrate AT 50% + \Tos7 P palmivora

n351387 7 culture filtrate Anuudu 75% + Bes1 £ palmivora

n351357 8 culture filtrate ALEITY 100% + Tes1 £ palmivora

55335791 9 answed] metalaxyl 25% WP + L%a’ﬁﬁ P. palmivora

3503571 10 dhnduilssinde + Wes £ palmivora (hssuiRSsusiiev)

ALY 11 Ynauleede (nSsuasseuLiiau)

WUURNMNARDS
a 1 o o 1% v o & da 1 !
wissylundleldanawiunn Inednlundieldliun wagenaenialuaig 70%EtOH wu
culture filtrate wava1s aurisin A AszAuANUNTUNAN9g asuulundglsl antulddui
wiavuluvesndiy ihauuniidulewes P, palmivora 1asuuLkg Ulidelunaesiiu 24
¥3l. J1TuTUDRN
n1stuindeya ITUINYBIWHATIANTY (WURWAS) 71 3, 5 wag 7 Tu naansugniie

nslazvideya haansiawnauulundeld laesgianuwlsusiumeada

(ANOVA) hagiUsauiiaumnuumnsnelagds DMRT

nMARedl 2 nadeulsyavBamuesanseangvsaniiadewadlunsmunulsanindives
neneliiluaninlsaitou @euuszana 2560)

2.1 weasugluuunslimssangvinniiaiFesadumsmunilsaniiveandanlsl
TnednidennssuisiafigemnnaaeuselulsuFoundaslsl Ingansusunisvaaess Randomized
Complete Block Design (RCB) Usznaudne 7 nssuds 4 919 az 10 du

NTUIR 1 viu culture filtrate Ardadu 50%

NTUIRT 2 viu culture filtrate Ardaudu 75%

N331357 3 Wu culture filtrate AadudU 100%

A55U3ET 4 Wuansaia aurisin A fissdupnududu 500 me/t
553357 5 nuansiall metalaxyl 25% WP

N35175% 6 control + (Wndutlseie + ldwe A, palmivora)
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N3N 7 control - (Wnauilsenie + ldldde £ palmivora)

wva

aa a o Y o @ A PN [
aﬁﬂgummsmmam 1gn tween 80 MUIU 1-2 NYA NAUNUAITANAINNLAALIDILET NTTAU

Prsndusing Aamiulvvavsnadlusasseandielifanawiummeinsaamiuile Malilwia Favi
MsUanwes P, palmivora ie35 tooth’s method ftureandaelsl dmuau 10 Tu/su
nstuiindeya check nsiiintsn lnedavuinveuravulunaigliianawiun e 3, 5

Ay 7 JU Mé’qﬂgm%a (LURLUAT)

mshnsenteya iiinvnavesunauulundeld luiesgianunlsusiumeada

(ANOVA) uazwl3suiisuanuunnsinalagds DMRT

2.2 neasusTEEAIUAITERNgVBNIiRFeLas 1hran1sadeusUkuUMslTas
pongvsNIindeuasidussansnmd ednatios 2 sefuaandudu Tneaununsmaaoy
RCB Usznousie 9 ns51ds S1uau 3 819 av 10 #u feil

N3IR7 1 culture filtrate AadEi 75% Wunn 3 u

N3UIR7 2 culture filtrate A 100% wWunn 3 u

N3IRT 3 ansafe aurisin A fiszduasdudu 1,000 me/t viuyn 3 Yu

n391337 4 control + (thnduflsiide + ldde A patmivora) viunn 3 fu

N33 5 culture filtrate AR 75% Wunn 5 Fu

N33 6 culture filtrate AT 100% Wunn 5 u

NIIASA 7 ansarin aurisin A AszduaudLdU 1,000 mg/L wumnn 5 Yu

n33357 8 control + (thnduflseinde + Tdde A palmivora) Wumn 5 $u

n3533571 9 control - (hnduilssinie + Wildde £ paimivora)

BUFURN1sNAaes Wsudundleliianauiuan ven tween 80 91U 1-2 v Nauiy

asatnndindomas Assduanududusineg  danuansadwsnliiuinaluazeen
néelifanauiuadeiaiemuiiedouiinisugnite  #elilvue Suinisugnides
P. palmivora $1838 tooth’s method Tnglfifuvhunauuluresnde udniduiuiifidule
031 A, palmivora 1sasuuuaa thiundelialugatuilsadoundaelsl (Hunan 48 v
Juorduiuiifiden A palmivora senaniialy dunmusaiiiAtuuuly

mtuiintaya neunuamnass check msiialse lneinvwnvesuauilundelel (v

Mlaszvideya Wiminvuiavesmauulunaisld lWinsgvianuwdsusiunisada
(ANOVA) uagil3guiiisuanuunnsinalagds DMRT
<
LauazaaA
AluNINAaes STV ReUnaA 2558 89 fiugeu 2560 o vieaUuRN1T wag

VU av o [ N

l5aSounaaes nauddelsaity drinddeiauinisersnui
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nMaveaesdl 1 vedeuaseengrisnniiadeadlumsufinseigreate
P. palmivora luanmvasuuRnis Weuuseann 2559)

1.1 nageunsdufamaaiguesdulouuemis PDA wuiiansesngrdnnidiinides
LLmﬁﬂugﬂwammi aurisin A wag secondary metabolite Tugu culture filtrate YnAI1Y
duduausadudinsasyveaden £ palmivora 6 e @ilevendos A palmivora il
ausaukvetsdulonaziasaiula Jeliuandnsfunssuisaldansiedl daunssuis
Wisuieuillddhnduilenidonuduinguinasvendulodend 3, 5 uay 7 fu ulouws
Wazlasey 4.15, 7.3 waz 9.0 Wwumwns a1uaieu (Table 1 way Fig. 1)

1.2 vasunstiudanasadne sporangium wmhmsaanqw§ﬂ1ﬂLﬁmL§QQLLaqﬁg@1ugﬂ
&3 aurisin A wag culture filtrate nﬂmmLﬁm%’umamaé’uégamia%q sporangium WagA1s
Wigrenduleldd Tnsmmeansatniiseiuamududy 100 wae 500 me/l uay culture
filtrate iszdupadudu 75 way 100 Wesidus dnavilndulefinsasgyinund ulewin
90 uarldannsaunniefu sauvisliladne sporangium dswunnsadne sporangium wazidule
amzuinuneluiu Wemntuiulildiudatuaseengrsvenindouas viedudafios
Entioeniiesanas aurisin A war culture filtrate Aldluauemsidsadesumsifies 10
1A AOT LSS %qlajmméuimﬁmﬂ?m Foudules intunduuazasns sporangium
anglutufumiiiu (Table 2 wa Fig. 2)

1.3 naaeumsdudinsitaunauulundaslsl daunanndeuntsdiudnisinunauuly
ndnelifanauiuan #2638 detached leaf technique 7 3 Yu ndsn1sUgnidie wudn culture
filtrate finududu 100 Wodidus Trinafan lnefuwavounaiidntuuulundaeld s
0.23 wufns liunnd991nnssudsildansiad fiflvunnvesuna 0.01 wuRmns uand1afiu
oeaiifuddyBmeadndiosouiioutunssuisiffieaden £ palmivora Tnenuuunausa
2.45 wuRas (Table 3 way Fig. 3)
nsmARel 2 nadeulsEannmvasamseengrisnniiaFewadtunsrumlsatiifives
ndeliluanmisaiou Deuuszunm 2560)

2.1 wemeuguuuunsldasesngvianiiadeuadunsmugulsaindusaingaeli
thnsnAsiafigamaseuseluaninlsafou wuir nnnssuisildansesnguisaniiniesuasd
ﬂizﬁm%mW’LumimU@mﬁam P. palmivora 19 $091131nN35838N1510a151AE metalaxyl

25% WP @sasUgnidion 3 Ju wuruiaunaiiies 0.27 gy, sesaaundunssudsuu  culture

filtrate ARNUTUTY 75 waz 100 LWashdus (VUIALKEa 0.68 waz 0.58 ¥y, MUSIAU) dIUaNT
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aurisin A 71 500 mg/l WuIWIALKE 1.17 9. Feusaznssuiiianuwandsegneditedfad
MeERRNUATINIDIUSUIEU Tnenuunavun 2.06 9. (Table 4 wag Fig. 4)

2.2 VadeusEEEMIUASERNgVBIINWiAGaNMas Inmsthanseengrsainiindes
wasiifusEAnE A egeties 2 seduanuidudu uagldiinanududuvesansada aurisin
A fiszsu 1,000 me/l Wewfinuszansanlumsiiudadon A palmivora WUINTzEEIATIY
nswuanseengvsniiaEewamn 3 Su fiwalun1ssudaden A, palmivora 1¢Fnd1 s
wuaseangvinn 5 Ju mneidleideingivudieniaztestunisssuinvedsald Bdunis
yaaouiinsUgnidedeis tooth’s method LdeBevhaneiivldetnemnds uasudnisugn

Weillunnfndeiunane Tudealinisiiaunavulundqeliiegasinisi (Table 5 uag Fig. 5)

asunan1snaeILasAILULI

NANIVIAADUANTANGVBNALTBATlUNSEUSINSASYveuTes P palmivora
Tuanmviosd§uiAnis lanaansluguuuuresans aurisin A uaz secondary metabolite Tugy
culture filtrate  winlgani@esmeanisiasgiulnldanuiseasudulowas sporangium
lpglamgansannnududy 100, 500 mg/l uag culture filtrate As¥FUANIINTY 75

s & ¢ o a a £ s A

waz 100 Wosidud Fuhlunaaeudssansninvedanseangnsainiiaisesuadlunisniuny
lsaudwesndieliluaninlsasou wuin yanssuisnldaiseangndainiiasouasd
UseAnSamlunismiunuiies A palmivora 19@ 58919 nnssuidmsldansiall metalaxyl
25% WP d@1usz8z1a1lun15nuaIseengnsatninisodlas wulnsseen1snuanseangs

& A o a v o & . Y al 'Y a Y] aa
nAaIeuan 3 Tu dnalunsdududes P, palmivora leanaaldduiulundsainad
madhaneveadesn A palmivora Msnageuilidunisugnidiednisds tooth’s method lag
Toanauluiliiioune 9w 5 unaseidy elaunalidedgivlilaenss nasldde
v v v o & =3 Ly da & . a ) v
sundeliiunlugeulung 48 9y, JueBuiunies £ palmivora sanannidilu dunals
Ingasudviatenuai 24 9y, WWesananmwndeumuzuansialsatiuegauin
iszlutisggru 91nsfeunasiininuduas Aunaannvununarenssy udiluanmuuad
Ugnlsaiiinieslagsssuyidlidinisugnidenseriumg 81nsuasauinwkadzlijunsway
53U1M981959057 Aetunisldanseengrsainiinasuaanunautasnduinlsayn 3 u

P 3 A% ansamuaulsawmiundelile
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NTUIMINSINEAT. 2547, (@AA1579I715AA800 NTATINTIAWYAT, NITNTIULNEATIAY
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Table 1 The hyphal colony inhibition of bioactive compounds against Phytopthora

palmivora was tested on PDA

Inhibition zone (cm)”

Treatment
3days 5days 7 days
1. aurisin A at 10 mg/l + P. palmivora 0 0 0
2. aurisin A at 50 meg/l + P. palmivora 0 0 0
3. aurisin A at 100 mg/l + £. palmivora 0 0 0
4. aurisin A at 500 mg/l + P. palmivora 0 0 0
5. culture filtrate at 35% + P. palmivora 0 0 0
6. culture filtrate at 50% + P. palmivora 0 0 0
7. culture filtrate at 75% + P. palmivora 0 0 0
8. culture filtrate at 100% + P. palmivora 0 0 0
9. Chemical (metalaxyl 25% WP)+ P. palmivora 0 0 0
10. control (only A. palmivora) 4.15 7.3 9.0

Y Inhibition zone (cm): Measure the width clear zone
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Table 3 The lesion of black rot of a Vandaceous orchid after inoculation with

Phytophthora palmivora in laboratory using detached leaf technique at 3 days

Treatment Lesion size (cm)

1. aurisin A at 10 mg/l 216 e
2. aurisin A at 50 mg/l 23le
3. aurisin A at 100 mg/L 1.82d
4. aurisin A at 500 mg/l 1.62d
5. culture filtrate at 35% 1.24 c
6. culture filtrate at 50% 1.23 ¢
7. culture filtrate at 75% 0.49 b
8. culture filtrate at 100% 0.23 ab
9. Chemical (metalaxyl 25% WP) 0.01 a
10. Distilled water + Phytophthora palmivora 245 e
11. untreated 0.00 a
F-test >
CV.(%) 29.20

Means followed by the same letter are not significant different (P>0.01, DMRT)

Table 4 The application of bioactive compounds against Phytopthora palmivora in

green — house using tooth’s method at 3 days

Treatment Lesion size (cm) v

1. culture filtrate at 50% 1.11d

2. culture filtrate at 75% 0.68 c

3. culture filtrate at 100% 0.58 ¢

4. aurisin A at 500 mg/l 1.17d

5. metalaxyl 25% WP 027 b

6. control + (Distilled water + P. palmivora) 2.06 e

7. control - (Distilled water) 0.00 a
F-test *x

C.V.(%) 9.15

Means followed by the same letter are not significant different (P>0.01, DMRT)
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fisin A at 50 m

’ \9\«
%re filtrate at 35%

)ée filtrate at 75%

N
g N\

/' N
,')Qalaxyl 25% WP /Distilled water \

Figure 1 Effect of bioactive compound from Neonothopanus nambito against

hyphal growth of Phytophthora palmivora on PDA at 7 days
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-
A at 50 mg/l

metalaxyl 25%

Figure 2 Effect of bioactive compound from Neonothopanus nambi to against

sporangium production of Phytophthora palmivora at 72 hr
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A: aurisin A at 10 mg/l
B: aurisin A at 50 mg/l
C: aurisin A at 100 mg/l
D: aurisin A at 500 mg/l
E: culture filtrate at 35%

F: culture filtrate at 50%
G: culture filtrate at 75%
H: culture filtrate at 100%
I: metalaxyl 25% WP

J: Distilled water + P. palmivora

Figure 3 Symptom of lesion length on orchids after inoculation with
Phytophthora palmivora in \aboratory using detached leaf technique at
3 days
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Figure 4 The application of bioactive compounds against Phytopthora palmivora in
green — house using tooth’s method at 3 days

: culture filtrate at 50%

: culture filtrate at 75%

: culture filtrate at 100%

:aurisin A at 500 mg/L

: chemical (metalaxyl 25% WP)

: control + (Distilled water + P. palmivora)
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: control — (Distilled water)
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Figure 5 The application by spraying of bioactive compounds a every 3 and 5 days on orchids against

Phytophthora palmivora by tooth’s method

A : culture filtrate at 75% spraying every 3 days B : culture filtrate at 100% spraying every 3 days

C : aurisin A at 1,000 mg/l spraying every 3 days D : control + (Distilled water + P. palmivora) spraying
every 3 days

E : culture filtrate at 75% spraying every 5 days F : culture filtrate at 100% spraying every 5 days

G : aurisin A at 1,000 mg/l spraying every 5 days H : control + (Distilled water + 2. palmivora) spraying

every 5 days

I,J : control - (Distilled water)
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