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n1sfnwIs1ana Phytophthora luiilen lasiusiuuaziiufedailonfiuanseinisisalugn

o

ande 110 freg1e 117 lolwan Tudwminnysys YseaiuAsdus nigyauy
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ANTTUYT uATUTY
wsysal assys uasvdnn qluie wasfmindednl Anvinazduunmednuueniadugiuine,
wazdayadaluianavesdudiunis B-tubulin uag translation elongation factor wuiife

P. colocasiae 5138y leAUUDINIT V8, CA OMA Wag PDA a3saUaslanuueinis CA wag PDA
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ausafiuinulilunaonemades PDA Idegatios 10 Weou sisludiftuide @amgl 17°0) uay 7
aungiivios (@uugll 27°0) wiilgumgiivies (guwngll 27°0) nsfidinsenanasuariinsvuiion
wnnimsivludifude (gumnfi 1790 51ila3eléRi pH 5, 6 way pH 7 gamgil 25°C uavgamgl
30°C na¥avasléfi pH 5, 6 uas pH 7 gaumnil 25°C

Taro leaf blight samples were collected from plantation located in Phetchaburi,
Prachuap Khiri Khan, Kanchanaburi, Suphan Buri, Nakhon Pathom, Phetchabun, Saraburi, Nakhon
Ratchasima, Sukhothai and Chiang Mai provinces, 110 specimens 117 isolates. Ten specimens
had been observed and identified using morphological and molecular data of f-tubulin and
translation elongation factor 1-alpha gene regions. It was found that P. colocasiae. This fungi
grow well on V8, CA OMA and PDA and sporulation on CA and PDA. It can be stored in slant
PDA tube at least 10 months both in incubator (17°C) and at room temperature (27°C) but at
room temperature (27°C), survival decreases and is more contaminated than storing in an
incubator (temperature 17°C). In vitro growth and sporulation of P. colocasiae, pH 5, 6, 7 and
temperature of 25°C and 30°C were the optimum conditions for growth while those of

sporulation were pH 5, 6, and 25°C.
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Wlon (Colocasia esculenta (L.) Schott.) Uszwnsuesusumaluaniewiouilanidnidendu
28197 vUsEImasuUsEmuienlue msudn vnalsemasuusemuiionilueimisses Usewne
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2,836 Alansusels JwTafiduunaslgniiddey laun Janiaaszys uasugy insys uazdandn
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anssuys (Audnaluladansaunauagnisdeans, 2560)

Isalulngd (saluganide; Taro leaf blight) awwiinainsn Phythopthera colocasiae Rac.

a1mssunsnuly Wugaduuasiudng dihmady viegediimaseu Usinguiudauuilalu (Brooks,

F.E. 2005) unaveneluguluieg defu dnwasfives Ao uSaweuukaiivendiudesty Gareuuie
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°

Frumududnlulalldfeiniy Suaviilfluuts woannlusveslsaguuss uasilauin omadusyesi
Tenananas uasitetionadwhaneiifionsevilituionundeneld Tsadifulsefiyuussiianves
Heniinulutsamelnsuaslusaseme TsailiFussundefunnuazormatuiiu ddlunnminuas
Ansetunansq Tu lsaazszunenasands Tuudasiifuguuse Wenaeilumdesssanaduas 3-4 T
wirty WendulsailinssliBuasi visawhlilatnagdemenun fiiaszlivoroifivouniy
Tureivinenasiniienasdulsntleemudentu (eussmi, 2552: nauidelsadiy, 2555)

P. colocasiae ‘-‘ﬁ'ﬂagﬂu class Oomycetes family Pythiaceae 5ﬂ1~}m%mi’1‘ﬁ Lﬂui?ﬁ’] wuled
9712 Lifaedy unnfsiu ad1eaved ¢ wila lun sporanga inuuAiu sporangiophores 013
seeiugiouuulalldnalisia zoospores melu sporangium daunisveneiuguuuldnelituie
oospores %ﬂLﬁﬂﬁl’mmimmswiNLWﬂﬁ (antheridium) waztweLily (oogonium) wag chlamydospores
\Weogiungluzuues oospore uazdulelufieiiulse Wemmiumnzauasiin sporangia Wituia
z00spore Timeietild Wwhanefiwsely Erwin and Ribeiro, 1996)
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FuinS 90-100 wWestwug (Nath, et al., 2013)
P. colocasiae fifsanduadruunnufianin aroids (Araceae) 57191 ﬁﬂjmsqalﬁaﬂ [Colocasia

esculenta (taro, kalo, dasheen) way Alocasia macrorrhiza (giant taro)] (Brooks, F.E. 2005) b

o o

enululsemadude 11 P. colocasiae iAnlsalulluagiimseussiignvoniien (Raj et al.,
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2011) nuldnniunniinisugniientuenneuasdanulaluiiuidudn laun Urthiafl, inelelasey,
flaUlud, inznmenshnyTuan, Buie, lduiu wagniduas Wudu (Anonymous, n.p.) vilvuaudn
anag 25-50% (Gollifer and Brown, 1974; Jackson et al., 1980)

aus¥nl (2552; 2556) 5184711151 P. colocasiae vinlmialsatuwiis lulndl lugandediu
S ‘e’ a
ion vawlh vewlel uazA
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Isozyme analysis and DNA markers (RAPD) m%x‘qmwmmﬂﬁhwwﬁuqﬂﬁmm P. colocasiae lol%

1%
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aneine mameglusasuenUssme FuRenannnisusulaaiugaisiimamageunisaesiudell nauiiay

sonluiuglnisely (Brooks, F.E. 2005)
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7 lolotan 1niuuifadeindu . colocasiae Tnel¥dnuwasnsdugiuinen drduves ms
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¢ & @ v &

fnwazUseswus Fadudeuaiiusiulunisunisnistesiuniidalse wWeawseundaudnsuiunls

3 U el

v Y a o @ L |

Amuaununistesidalisimsiumenisel uazdududeyadreddunsdaindadsnetodnsiiy e

U

Usglemilunsindiuavdseandudn uaziiaiivlugudsiususannglsaiiz nquidelsafiv uay

gl

frodrawislsaiiufullunisSausilsafiv

7. AWaudunis

- gunsal

1. gunsaliiudegrsuazaunsaidaiuiedrauia leun Uinnuadl, fude, nszawnidadaiu,
genanadin, nsslnsdausians, Wiudeehs, Yasnszavdmiuiiunaznudetns uag GPS av

2. gunsalluviesujunnig loun dladuaswiuuiUndlad, Uindv, Sadevanounay, Tuilalnu
ludiseing, meifvawaanaaed, smudu (wuula), cork borer, Lﬂ%‘laa{]mﬁmmmﬁagq (centrifuge),
Lﬂ%‘aﬂ Polymerase chain reaction (PCR machine), Lﬂ%aﬁlﬁufﬁ (vortex), Lﬂ%"EN tissue lyser, gel tank,
wisesdudanszualv, gel plate, comb, PCR tube, w3998 una PCR (gel doc), microwave,
micropipette Y11 10, 100, 200 wag 1000 lulasans, tips YuIA 10, 100, 200 waz 1000 lulasdns,
ﬂé’aﬁf\gamiﬂﬁLLUU compound uay stereo, water bath %38 incubation chamber “a

3. qﬂnszﬁm?amﬁa lown Tnines, vangusu, nszusnag, UBWNIABLTD “an

4. answedl leun lactophenol, lactic acid, oil immersion, sodium hypochlorite, ethyl alcohol 18+

5. 9MNsLApLTe Wy potato dextrose agar (PDA), Potato Carrot Agar (PCA), V-8 juice agar,
wag Carrot Agar (CA) 2@

6. f151d1msuldlunisdndnuunsa Phytophthora (Phytophthora Diseases Worldwide,
Identifying Species by Morphology and DNA Fingerprints)

ad
- 958013
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Fuunegu tesaneaudu SuiindeyasieaziBen Yuil fite aouiifiiuiedns {iffu fvends way
Snvauzennavedlsa Mnduhanuunviauagyinsatamdue lufowfoinig feguiasiniu
luiiissinlsafiy Andenr3ndn1s nauddelsaiis nsalvNsinuns

2. msuunvliavaslagldinuaenedugiuined

- mawena uasiuideuian

wens1laeds Tissue transplanting lnedausinasesseiiedefiiulsafuiedeuniiuiy
Awdououn 2x2 feduns uwiluasazanslefoulaiasnasls 10 % Wunan 3-5 wiit luthilsh

Woud 3 a3e Fuliuiemensyauiiniunisande udauiluinsuue1ms Potato Dextrose Agar Hal

BRNAP (PDA+BRNAP) (Masago et al., 1972) ﬂuﬁqmmﬁﬁaﬂ (25+2 aerAwaldua) Wuiian 24-36
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& [

Flus daveulaladueadulesdiiadyanTusiiogieiies undesune1ns PDA+BRNAP 8nade Uud

angives (25+2 srwaidea) Wuan 24-36 lus daveulaladvesdulesfiaiyaintuiu an

e

Wesuuemsiunasen (enssml wazauy, 2556) wdwhlidusuigrsainaveiines lneihsfiasy
v < A ) v o v a o a v
vuowsiuuasen liiulilundia 72 49lue wdnieenlulilduasiioay Ngamglivies uu 24-48
Falus Mdn@efisndouds uluiinduu3ans wunznguales udniludeliadesnsyareuuemsiu
(water agar: WA) 4a105199lnd0d9anssal Lieuenalesifen Wrlvinsuueinis PDA 7l 72
F2lus Wiavesinsyadunquales uwardnveulaladl ludeslunasneims PDA (aussni, 2556) Tu

a

vaeaui Wuliigamgll 15 ssmwaidea islddnyisely
- nIAnwIEnYuEgndugIwIneT (dlen1sduunviln Phytophthora Y84 Stamps et al.
(1990) waz NANSVBY Erwin and Ribeiro (1996))
- Fnwdnuvaznsesyrenduls @vaslalal) veude
\dee31 Phytophthora Uuownsusfurlds viea s fuuasen Litednuidnuaznsaiyvendu
1o 1HiA3oaiane3 (Cork borer) wunmidusitugudnans 5 induns faduloviuuveulalaivoadeds

Wesuue s uiu 5 u ndiidmunidulevensorinasuuemsuinunaiudsade tiluuulug



Unilngungiivies sudeiydulafuiudsate tuiindnvugniaaigiifimiemswazaiu
uwiuveduly
- Fnwdnuagsusnuarrunalasvess
131 Phytophthora luanuideie fillewnsfuuasen 91wy 15 fadiuns funlugusiinuu

72 Falug ldBldwastianu (White cool) 40 198 2 nasnsyey 30 WwURUASALALEY 200 LSaLiey

a v

(Foot candle ftc) igmumgiivies Uaoelilduamwu 48 2l iitelidoasrs avesusaude (Sporangia)
Fnwuaziufinanwarn1suanLusuesi1uaUes (Sporangiophores) 3aA1817 (Length) wazA1y
1474 (Breadth) 204 avesusuie endnsidiuaruenideainunite faauenivesiiuales
(Pedicel 30 Stalk) A1148179109 UnTUan (Papilla) waginvuiaduingudnatsves aatlulaaves
(Chlamydospore)
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3. M33uUNYLAYe1 Phytophthora Tagldanuwaenisiugnssy
afiafdy
Tnetdss31 Phytophthora fidesnisnyiluauemnsideade PDA figumaiiies (2527 aeen

waioa) Iiflenguszann 7 Yu indudoduloveséneaduvaendnivatafidue afaiisuelald
goatndusagy Ufthnudunouresuininan lnsreuarn agiiudules Proteinase K iotaslunts
goaniagad Mianundudu 0.8 fadnsusolilasdns ndanadaléfiuefuuuy (DNA template) n
falsivih PCR viuft axifulifigamail -20 vide -40 ssrnwaiBea iienwanmuaznmnmYBsFIBULe
Wusunafiduedmang
iiduefiataldnudaziieds tvhnmsfisuSinamsuedhminesiedsnns Polymerase
Chain Reaction (PCR) Ins@inunusvesftdutetlivmuie fs translation elongation factor 1-alpha

(Tefl) A28 ¢ lw$iueo s ELONGFI/ELONGRI (Kroon et al., 2004) B-tubulin @ 18 ¢ lw §1a 0 3

TUBUF2/TUBUR1 (Kroon et al.,, 2004) wa ¢ Internal Transcribed Spacer (ITS) DC6 (Cooke et al.,



aaa o o o

2000)/ITS4 (White et al., 1990) woulasifilddmsurinuiizedmsun1sidell fie Tag DNA Polymerase
uagAuAAT annealing temperature Ao 56 asrwaldoa dusulniiueivoBuns 3 fumus

N1SASEBUNENAMST PCR

A5IERUNANS WA NHINN1591 PCR Tnensiaaauaninvasfiudiuvasiiduefidasnis aieds
Bi1annslnsda (Electrophoresis) ¥innsweanansaust PCR Aag loading dye tag stain luuSunns 4 1 uaz 1
lalasans muaiu wadlindiuaniunreenadly agarose gel Aty 1% linansiue PCR indeud
Huansavany Lithium Borate buffer (LB buffer) dswdnsauei PCR ludfa uS¥n Macrogen Korea Liiavinlw
HERsiuT PCR U3avs waznanduilaedlalng
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A5IAATITALaTASRERUARUNIAE R lNA
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Wdeyadviuinadlelmafidueuess Phytophthora 1vinnsinszit Inednduiiduoaedu
flea1n forward Lag reverse primer utfisuiu laeldlusunsuyl Genious version 8.1.9

o = v o

(http://www.geneious.com, Kearse et al., 2012) axufinfeyavesdrduiadlolvaluguuuulug fasta

U

MN13R5I3ARUANNYNABIYB AT AUNTE NN SANYITUgIUTeY AN UENITY LW Mycobank

o

GenBank IngidonisuTauiiauiu type sequence

v o v 2 v Y a o o o o

Juiindoyardue wazseuiisliifudeyadiedidmiunisdnindydsedelsafia sauis

Q] U

I3 v

annsaliifudoyausznevlunisfnuiduitaunssely uasfduedunuuiiafnld azdaiulii
goumgil 40 asmalded a Aisinmlsaiiy nguidelsaiiy drdnddeimuinisersnud
Anszianuduiudidaiiaunnisienisiadiuun
§uunwiaves Phytophthora Tneiiasizsidesiiuannsdumia TS (883 bases/taxa) wagsinnis

31A5139% concatenated dataset Y998 uMIUMUS B-tubulin Wa translation elongation factor 1-alpha

(1,863 bases/taxa; Tub2 = 944, TEF1 = 919) e phylogenetic criteria Ao Maximum Likelihood

o
v

(ML) Sisreazidenanisiiasizi fedl wisulnd phy JiesizilasTusunsy RAXML v8.1.15 (Stamatakis,
2014) 191un model of evolution WUU GTRGAMMA &35 1m1gdoni1siasizididuiandlolnd
A998 rapid bootstrap (command —f a) 311910 random starting tree Lag AMMUA maximum
likelihood bootstrap a1uu 1000 ada
4. Anwvlinesfivanzaurensaiyuazaineauaiuess P. colocasiae
MIUNUNISNARBILUY CRD 5 55338 10 91 Taglvomsusazaiiaunssud® fe

n35u3371 1 Potato dextrose agar (PDA)

n39IAsR 2 V8 juice agar (V8 A)



n551A57 3 Oat meal agar (OMA)
n353A 4 Carrot agar (CA)
n35u337 5 Com meal agar (CMA)

F/n1sneans

oA

1151 P. colocasiae Ugnafiuanld udssuuomismaaousiindieg lunudsade vuil
gaunndl 27 BrLAL Ty

nstuiinteya

Iaduriuguinanavedaladveadulosvuemisusazeie Wedulefwiyuuemnsviele
slanflusSydivaemsidende snvardvenduly waznsaiade?d WewSouiflounsssyves
VU IMTGATAG

5. Anwmsifiudnensn P. colocasiae

1131 P. colocasiae U%Ej%éﬁuaﬂlﬁ ngmuummi Potato dextrose agar (PDA) Tunaen
NARDY auﬂssﬂfiqL%ﬁmLﬁzyﬁmﬁﬂmﬁﬂu@ﬁuﬁa (@aumgfl 17 °0) uae figaumgiiviea (qaumgll 27 °C)
leldszozmmuunuimasndouusnideifiognisidinvesie

nstuiinteya

nsasguaznsaEsNEUes ndisiiusnw 2 4 6 8 wavl0 Lieu

6. Anwwavasnubunsaiusiig (pH) uazgamgdl (T) vesemisdenisadguarasng
aUasvassn P. colocasiae

a

IUKLNITVIARDILUY 3 x 4 Factorial in RCB §1uaw 20 41 Taeiladousn 1lu srAUgMNgi 3
széu liun 25°C 30°C uaz 35°C uazdaduiians Wu seiuarudunsadusn (pH) 108D
o 55vuldui pH6 7 8 9 uaw 10

Bmeass

11191 P. colocasiae Vigndfuenld udssuueins ca fivsuaudunsadusiig (Fae
Twienlansonled vide lelnsaasiauedn) lunudsnde wunssfudesiasyfiuauemsdonte

nstuiinteya

Toduriugudnarsvedalativeadiules dnuurdvonduls uasnisaireades

- Auazdaui - RaAN 2559 — fiugeu 2562

- eaujuRnisnaueivenlala nguddelsafia driinideaunnis

215NV wazkUadienvaununsng



8. WAMIMAAdIALIATAl
1. mafiukazsausuiegndlsafiviitinens Phytophthora
Wushethaileniiiulsaluganideainunasgnifion (Table 1) 33 110 fogs wonsaume
Tsrnnduilunarludioniiuansennts (Figure 1 and 2) iuliusuians ield@nw 117 lelaian
2. MITWUNYUAYa931 Phytophthora lagldanuaenedugiuingd
- Fnundnuamsiesyuendule (@nvarlalall) vesde

o

nsasiulnuess) Phytophthora luszernisduiuguuuliildne vuemisuis 2 vila fe
o3 jusiuSs (PDA) wazamsiunasen (CA) Uulifngnmgll 25 esrwailoa (Figure 3) wuin
msasadulovuemisuds fdnvarnsasufudunss wanfsiuesnlUaiave Gulelalifia T
wifatudule Aawdaduleidou (Smoot) Tufimsldawes nisisdyuuemsfusudds Wuaudsadeld
a1 9 Fu udvuesiukesen Worsydulndindt Wuaudsadeldnar 11 % wenani vu
oy iusiuns saadulevuuiundt uiuue s fuuasevnaieaUasisuie (Sporangia) 1nnin
VoW Tl

- AnwidnuagguinuazawinaUesvess) (Figure 4 and 5)

31 Phytophthora a31saasusudesiuausnn fgusunasuuudou 3Uld vioguroudieen
w3e3UlY vwinavesusuide 98.71-179.40 x 87.78-144.40 um Sns1dumueReaunig Wiy
1.40:1 Fuvurasadasusuisidmulndumseenvesalesiifimanashethld wiud

3. M53MuNYTAYaesT Phytophthora Tagldanwaemenugnssu

n133uunwinuess) Phytophthora ikenldanegraiionfiuansenislsaluganide 91n
uwnasUgnifien 110 daegne 117 lelwian andeyavesdnuaznisdugiuiven wuindu P. colocasiae
Falsifanuuandnafulunsazunasign Wefiorsananiidagimansuazisnisugn amnsouddls 5
ndu enunduas 2 lelsian 53 10 Telwian (Figure 6) iioiFourfisuuazsuunidosiudasdoya
WUgNTIUVRIB UMM TS WUd1 51 P. colocasiae war 1 Phytophthora w3 10 loloian a2
Tn&ieeiu P. meadii 11 3BAIBRAUANGIE concatenated dataset vosBusumLs B-tubulin wae
translation elongation factor 1-alpha lagiu3uuifisuriusilu genus Phytophthora $117U 69 taxa

el Pythium aphanidermatum Wy outgroup (Table 2) oz phylogenetic reconstruction

U191 Phytophthora s 10 loleian a1unsasuunlailu P, colocasiae (Figure 7) agnslsfinnu

v
19

Waia1saunlu clade w89 P. colocasiae agWuis19baaNn1sAnwIASeilng 10 Tolwian danu

waINuae lngAuraInaneionalinuaennasemusinvasivenfeiuandn wu lalyan M0193



a v = ' ' o o 4} = o . =
wenlaanluveunuindinnuwanasesndaauiuleleiandu 9 Tu clade Weniu (Figure 7) saud

@ o = A

ANUNAINNANBTD1TAINALUANA1IVDINUMLAUAIBENS FadloRansuiniely clade voes1 P.

colocasiae nuIALWIIvRIAIMAIN VAL UBY 5 NG

4. Anwnedaensiivanzaudenisiyuazaisatasuas P. colocasiae

Tl MY aUFaNI 9551331 P. colocasiae i 75u wudn 31 P. colocasiae 1@3nyuu
91113 CMA IsiEaiigmlaefidurinugudnansvedlalaiidule 78.0 uu. seeun léuA v8, CA OMA waz
PDA ifururudnatsvestalaiiduls 69.30, 64.30, 58.70 wag 52.20 w. suadiu (Table 3, Figure 8)

#1 14 ¥y wuin vue NS PDA 31 P. colocasiae Tdurugudnariveslalaiidule 85.10 u.
dmuuemswiindu 31 P. colocasiae Wigpfiuauemniuda Tag uuewns CMA Wigfivanuemisii
8 Ju wilvidulefidosuazunsfinemns drwemns V8, CA uaz OMA W3fina e sy 10 Ju ud
faudinsia3eyves 31 P. colocasiae Uuamns PDA azaiaylddnd uadulevuuuniremsviindu
duuuems OMA easiinisigrendulefuazsansoadnalesusaioulsd wiginsenisdang
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Table 1  Sampling location of Taro leaf blight.

No. Sampling location
1 anevila VRGEL /RERR YIS
2 e Wsy3
3 1.7 Uuusenguans USGHG ERGE! mysysel
4 1.7 trudseanguans UAGHG) TRLD mysysel
5 Jaluad ol wsyIel
6 Jaluad sl ysysel
7 u.1 Uiss wades sl nysysel
8 w1 twids Wades vl insysel
9 u.1 Uiss wLades sl mysysel
10 w1 Gl wades el nsysel
11 w1 tuds Wades vl syl
12 w1 dis wLades sl sy el
13 w1t Wades vl syl
14 w1 Uis PRILEEN vuodln sysel
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Table 1 Sampling location of Taro leaf blight. (cont.)

No. Sampling location
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Table 1 Sampling location of Taro leaf blight. (cont.)

No. Sampling location

73 folwsemady 1.6 thunamien Trungns AsUsTAUR qNITUYS
74 Talwdediasey 1.6 thummdey YUNIe AsUsLAUA qwismu“%
75 w4 dwddn Trunsne AsUszdun ANTTONYT
76 . 4 ddin tunse AsUsEdun ANTIUY3
77 Yestmdn wd dwueddtndn T AsUsEIuA qNTINYS
78 1.7 tupaesyln Jwh AsUsEdud ANTIUY3
79 1.7 tupaesyln Jwh AsUsEdud ANTIUY3
80 1.7 tupaesyln Jwn AsUsedud ansIuYy3
81 1.9 NUBINS Funsng Weslul
82 1.9 NUBIMS Funsng Weslyl
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Table 1  Sampling location of Taro leaf blight. (cont.)

No. Sampling location
109 3.6 Uruvueud gulnyad e WATTIYENN
110 1.6 U1uvuesd qulnyad W UATIIVEN

Figure 2 Symptoms of taro leaf blight on the upper leaf surface (dark brown flecks or light brown
spots, circular, zonate, some with yellow halos) (left) and on the lower leaf surface, spots

have a water-soaked, or dry gray appearance. (right)




Figure 3  Colony types of Phytophthora isolated from taro on Potato dextrose agar (PDA) after 9 days
incubation (left) and on Carrot agar (CA) after 11 days incubation. (right)

Figure 4 Microscopic view of mycelium and sporangium of Phytophthora on Potato dextrose

agar (PDA)

Figure 5 Microscopic view of sporangium of Phytophthora on Carrot agar (CA)




Figure 6 Phytophthora colocasiae isolates used for genetic characteristics.



Table 2 The list of taxa used in the phylogenetic identification.

GenBank No.?

Taxa Acession No. Host Locations
B-tubulin EF-1Q

Phytophthora andina EC3421 Solanum muricatum Ecuador AY564045 AY564102
P. arecae CBS148.88 Chamaedorea seifrizzi x erumpens USA AY564049 AY564105
P. boehmeriae CBS291.29 Boehmeria nivea Japan AY564050 AY564106
P. botryosa (CBS533.92 Hevea brasiliensis Thailand AY564051 AY564107
P. brassicae CBS179.87 Brassica oleracea The Netherlands AY564083 AY564139
P. cactorum P6183 Rubus idaeus USA AY564052 AY564108
P. cinnamomi 10A6 Persea americana - AY564054 AY564110
P. citricola P1817 Medicago sativa South Africa AY564055 AY564111
P. citrophthora PD94/353 Citrus limonium Cyprus AY564056 AY564112
P. clandestina R193 Trifolium subterranea Australia AY564057 AY564113
P. colocasiae IMI368918 Colocasia esculenta Malaysia AY564058 AY564114
P. colocasiae MO0186 C. esculenta Moo 5, Ban Nong Sa-nguan, Kut this study this study

Bot Sub-district, Soeng Sang

District, Nakhon Ratchasima

Province, Thailand

P. colocasiae MO0187 C. esculenta Huai Mon Thong Subdistrict, this study this study

Kamphaeng Saen District,

Nakhon Pathom Province,

Thailand




Table 2 The list of taxa used in the phylogenetic identification. (cont.)

Acession GenBank No.
Taxa Host Locations
No. -tubulin EF-1Q
Phytophthora colocasiae  M0188 C. esculenta Moo 6, Ban Nong Khe, Suk Phaibun this study this study
Sub-district, Soeng Sang District,
Nakhon Ratchasima Province, Thailand
P. colocasiae MO0189 C. esculenta Moo 5, Khok Mai Sub-district, Ban Mo this study this study
District, Saraburi Province, Thailand
P. colocasiae M0190 C. esculenta Moo 9, Nong Han Sub-district, San Sai this study this study
District, Chiang Mai Province, Thailand
P. colocasiae M0192 C. esculenta Baan Sai Nueng, Tha Khoi Subdistrict, this study this study
Tha Yang District, Phetchaburi
Province, Thailand
P. colocasiae M0193 C. esculenta var. aquatilis Moo 7, Prachasuksan Village, Thung this study this study
Samo Sub-district, Khao Kho District,
Phetchabun Province, Thailand
P. colocasiae M0194 C. esculenta Moo 7, Prachasuksan Village, Thung this study this study
Samo Sub-district, Khao Kho District,
Phetchabun Province, Thailand
P. colocasiae M0195 C. esculenta Ban Nong Yai Sub Sra Yai Som Sub- this study this study
district, U Thong District, Suphan
Buri Province, Thailand
P. colocasiae M0196 C. esculenta Ban Nong Suk, Ban Krang Si Prachan  this study this study

District Suphan Buri Province,



Thailand
P. cryptogea HR1/ss/pp/99  S. lycopersicum UK AY564059 AY564115
P. drechsleri CBS292.35 Beta vulgaris var. altissima USA AY564060 AY564116




Table 2 The list of taxa used in the phylogenetic identification. (cont.)

GenBank No.
Taxa Acession No. Host Locations
{3-tubulin EF-1Q

Phytophthora erythroseptica CBS951.87 S. tuberosum Australia AY564061 AY564117
P. fragariae var. fragariae | A2 Fragaria x ananassa - AY564062 AY564118
P. fragariae var. fragariae |l NS4 Fragaria x ananassa - AY564063 AY564119
P. fragariae var. rubi | FVR67 Rubus idaeus - AY564064 AY564120
P. fragariae var. rubi Il FVR30 R. idaeus Scotland AY564065 AY564121
P. gonapodyides p245 Salix matsudana UK AY564066 AY564122
P. heveae CBS296.29 Hevea brasiliensis Malaysia AY564067 AY564123
P. hibernalis CBS522.77 Aquilegia vulgaris New Zealand AY564068 AY564124
P. humicola IMI302303 citrus orchard soil via citrus bait Taiwan AY564069 AY564125
P. hybrid-Dutch variant PD92/1471 Alnus cordata The Netherlands AY564053 AY564109
P. idaei R66 - UK AY564070 AY564126
P. ilicis PD91/595 llex aquifolium The Netherlands AY564071 AY564127
P. infestans haplotype la Pic99186 S. stoliniferum Mexico AY564035 AY564093
P. infestans haplotype lla Dr98oo4 S. tuberosum - AY564036 AY564094
P. infestans haplotype Ilb Cand - The Netherlands AY564037 -

P. inflata IMI342898 Syringa UK AY564072 AY564128
P. insolita IMI288805 soil Taiwan AY564073 AY564129
P. ipomoeae Pic99165 Ipomoea longipedunculata Mexico AY564043 AY564100
P. iranica CBS374.72 S. melongena Iran AY564074 AY564130




Table 2 The list of taxa used in the phylogenetic identification. (cont.)

GenBank No.
Taxa Acession No. Host Locations
3-tubulin EF-1Q
Phytophthora katsurae CBS587.05 soil Taiwan AY564075 AY564131
P. lateralis CBS168.42 Chamaecyparis lawsoniana USA AY564076 AY564132
P. meadii (CBS219.88 H. brasiliensis India AY564077 AY564133
P. megakarya IMI337098 Theobroma cacao Equatorial Guinea AY564078 AY564134
P. megasperma MEG23 Malus sylvestris Australia AY564079 AY564135
P. mirabilis type | Pic99129 Mirabilis jalapa Mexico AY564038 AY564095
P. mirabilis type Il P3001 M. jalapa Mexico AY564039 AY564096
P. mirabilis type Il Pic99145 M. jalapa Mexico AY564040 AY564097
P. mirabilis type IV G4-4 M. jalapa Mexico AY564041 AY564098
P. mirabilis type V G15-4 M. jalapa Mexico AY564042 AY564099
P. multivesiculata PD95/8679 Cymbidium The Netherlands AY564080 AY564136
P. nicotianae p582 Nicotiana tabacum USA AY564081 AY564137
P. palmivora CBS236.30 Cocos nucifera India AY564082 AY564138
P. phaseoli CBS556.88 Phaseolus lunatus - AY564044 AY564101
P. pseudotsugae PSE1 Pseudotsuga menziesii USA AY564084 AY564140
P. quininea CBS407.48 Cinchona officinalis Peru AY564085 AY564141
P. ramorum European-type USA 0.13 Quercus agrifolia USA AY564092 AY564149
P. ramorum US-type - - - - AY564148



P. richardiae CBS240.30 Zantedeschia aethiopica USA AY564086 AY564142
Table 2 The list of taxa used in the phylogenetic identification. (cont.)
GenBank No.
Taxa Acession No. Host Locations
3-tubulin EF-1Q

Phytophthora sinensis p1475 - - AY564087 AY564143
P. sojae P6497 Glycine max - AY564047 AY564104
P. sp. Spathiphyllum - Spathiphyllum spp. - AY564091 AY564147
P. syringae CBS364.52 Prunus armeniaca New Zealand AY564088 AY564144
P. tentaculata CBS552.96 Chrysanthemum leucanthemum Germany AY564089 AY564145
P. tropicalis PD97/11132  Rosa spp. The Netherlands AY564046 AY564103
P. vignae CBS241.73 Vigna sinensis Australia AY564090 AY564146
Pythium aphanidermatum PD93/51 Rhododendron catawbiense The Netherlands AY564048 -

® Dataset referred to Kroon (2010), except the taxa obtained from this study.
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Figure 7 Phylogram obtained in a maximum likelihood search in RAXML of concatenated f3-

tubulin2 and TEF1 gene regions. Bootstrap support values (270%) from 1,000

replicates above nodes.



Table 3 Effect of different media on radial growths of Phytophthora colocasiae at 7 and 14

day.
Media Day 7 (mm.) Day 14 (mm.)

PDA 52.2 eV 85.1b
CA 64.3 c 90.0 a
OMA 58.7d 90.0 a
CMA 78.0 a 90.0 a
V8 69.3 b 90.0 a
cv 15 a

V' Mean followed by different letter in the same column are significantly different at the 5% level.

Table 4 Effect of different media on sporangium production of Phytophthora colocasiae at 7

day.

Media Day 7
PDA 501 b
CA 7.48 a
OMA 2.54 ¢
CMA 0.00 d
V8 1.69 ¢
cv 84

Y Mean followed by different letter in the same column are significantly different at the 5% level.
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Figure 8 Colony growths of Phytophthora colocasiae on 5 selective media at 7 day.



Figure 9 Colony growths of Phytophthora colocasiae on 5 selective media at 14 day.



