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Abstract

Forty-eight isolates of Phytophthora palmivora were successfully isolated from
durian disease in 5 locations of Mueang, Sawi, Thung Tako, and Pathio districts in
Chumphon province. This research aimed to evaluate the effectiveness of metalaxyl,
metalaxyl- M, azoxystrobin, pyraclostrobin, dimethomorph,  fosetyl-aluminium,
phosphonic acid, and mancozeb at field-recombination rate on infection of A. palmivora
on durian leaves. The lesion diameters were measured and calculated for the evaluation
of the effects of fungicide. The results showed that dimethomorph inhibited the infection

of all isolates of A. palmivora on durian leaves at 100%.

Keywords: durian disease, fungicides, Phytophthora palmivora
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lwaﬁﬁumqﬂnﬁauﬁgwm 937,607 15 Imaﬁﬁuﬁﬂgﬂ wUady aald 503,513 15 A1Anang
360,641 13 newmile 59,334 15 wasmesgiusenideanie 14,119 15 Usswelnedinands
MIEUTI 1,017,097 6iu Tnefifuinanas wiadu nAnane 503,988 su nald 482,140 #u
aawile 27,270 du (Friinmasusgianisinens, 2563) dnsuslaayseuniglulsemelng
321,771 #u Wiudufesay 2068 #ol U sdseenNaNATNEEY 682,778 fu yae
50,776.31 Suuw Liindufesay 14.62 uaziovay 34.09 fel mudiu n1sdsoonyidsudiuun
AINUSLANYITEU WU S8UAR 656,709 fu yam 45,035.23 d1uum Matuderay 15.26
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Jovay 32.24 slal MNITEUDULMN 285 fiu WA 260.05 81UUW anatseray 4.65 Larseuay
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, 2563)

2.2 L%a‘iﬂ Phytophthora spp.

[y

L‘%EJ‘N Phytophthora spp. 3WUNAY (Brich and Whisson, 2001) mﬂj

Kingdom Chromista
Class Oomycetes
Order Peronosporales
Family Pythiaceae
Genus Phytophthora

W31 Phytophthora spp. \Dudiesfildvhatenandanisnisineasvangyiinuieia
WateisuInnIuileda endaeg1s WU 2. palmivora ladinsidvinateioninnia 138 vila
dmsuluvesseinalnenunsianeveats A palmivora luily wu i uvazne 1idaa

wazdle lagviane dausng o vesimieduivitliluanngnisie lsasnw -Taw uay
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2.3 1savi38uiinaIN@asn Phytophthora sp.
2.3.1 81N15VB415ATINLUI-TAULLN

Tnehluide A palmivora thuasidvinaneduni3euiivinassuusndelau
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129 aziinenislumdedielsatngeen frsiinensluseanansie indauniBniiady
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Jupgiumadwimeuedlan Snimumenmssziavesisannuinlauilurisgarundias
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WS IZREILNTOBNTNSER1LE UL ULABE 1971191719 (DNUS, 2542)
2.3.2 IsANaLdn

Aeanile £ palmivora vieaeatuiululsasaiun-Tawmunissyuin
quusslurengau wiglursggduanifilesiunisssuisvestausiniui -Tauin N
wngdgnlainnisszuinvedsasiniudi-lauifazdien1anisnun1sssu1nvelsanain
Snuazaadsanaininainmsiide £ ,oalm/vora11JLmz@mﬁ’uwamumaﬂfﬂuazmqam
Jsgnaufuautufivangaudoriadwhanenalduuediinoguudu lasnmeuinndduna
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Aeuvhnsiuifgraunseianufsasdmuansuldenenduiunelusswinansusan
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AoUATLAIA (TNUS, 2542)



2.4 @15l ldlasiunndnias Phytophthora spp. Y8938
2.4.1 n§u Phenyl Amides (PAs)
> @5l Metalaxyl waz Metalaxyl-M

FoaniTey wvuanda (Metalaxyl) suansdnfay methyl N-methoxyacetyl)-
N-(2,6-xylyl)- DL-alaninate 25% WP \Juanstlosiuindnuszinngnd dloviuasfiguds ivay
pedudlua ieideiy wasansaunsnndoudeludsdausng 4 vesivldanmnsadeatu
Mdnradesdui waz Tsaiiinerndos Phytophthora spp. Way Pythium spp. (NT5AU
wazAdy, 2555) (Figure 3.1)

Metalaxyl-M Usgneum 18 enantiomer 7 nulu metalaxyl VO undn ‘flgﬂ
metalaxyl kag metalaxyl-M ﬁgﬂLLUUmiﬁmmﬁLawwsmzmmﬁauﬁué’ué’?at,%aiﬂusumums
daAs1gv us I ribosomal RNA polymerases | W ail Wilmer et al, (2009) 5789177
Metalaxyl-M mmmaaﬂqwéﬂszmmamL‘vhéuaq metalaxyl fefussenaldlusnsnndanile

(Figure 3.1)

Figure 3.1 Chemical fungicide structure
A: metalaxyl
B: metalaxyl-M
Source : Fungicide resistance action committee classification on mode of action (2020)

(www.frac.info)




2.4.2 ngu Multisite inhibit
> @191a8 mancozeb

Juasaiitostuidndonuuududa dedanuasuusufivudzunaguiin
fiwaneuen Sudimssaiivln  veudes Wuasiilduuutestu (protectant) Aouiifivaz
e ansadinguiastostuidalsaldnine eanqnilivatsan (multisite actions) 34
Tomadesiilsafivazadisauduniu dearsfioongmiuuududanauiild (Kato et al, 1997)
foft fio luadrunguinmaduldiuemiotungugadu fidunmsatawundeatuidnds
WudwmsmﬁﬂduﬁﬁﬂaﬁmLésadaﬂﬂsﬁwuwﬁuisﬁuﬁw (Fungicide resistance action committee,

2016) (Figure3.2)

,fL H || mzn®*
5 N’“\/N‘Tr's nhn2* "
H
\\ S m+n

b min=1:10

mancozeb

\

Figure 3.2 Chemical fungicide structure
Source: Fungicide resistance action committee classification on mode of action (2020)

(www.frac.info)
2.4.3 ngu Carboxylic acid amides (CAAs)
» #1518l dimethomorph

a1sringuileangnsanizlatzm oty eanvnlsaiyngu Oomycetes

U 1 A

US¥NauUnI8 3 NANYaY A8 cinnamic acid amides, valinamide carbamates kag mandelic

9

o
£ ¥

acid amides Hgndduginsas1e glucan way cellulose WussAUsznaUTBINT YA (Cohen
and Gisi, 2007) @15U03AuMaa 931 Phytophthora spp. Ao dimethomorph, pyrimorph,
flumorph wag mandipropamid lonasadasiasnsanumuniulussduansuiunas (Gui-

ning et al., 2008; Fungicide resistance action committee, 2016) (Figure3.3)



dimethomorph

Figure 3.3 Chemical fungicide structure Dimethomorph
Source : Fungicide resistance action committee classification on mode of action (2020)

(www.frac. info)

2.4.4 n§u methoxy-carbamate
> @5all pyraclostrobin LLag azoxystrobin

Lﬁua'}ﬂﬂﬁﬁﬁﬂﬁiﬂIUﬂiSU’JUﬂ’]TﬁJ}@‘U’J’Nﬂ?iﬂl’]‘a‘ﬂ@@lalﬁﬂmi@u%@ﬂﬂi%‘U’l‘uﬂ’ﬁ

a 1

& X X v & a = v o ¢ | a
mela Fainvulubenuduluves lulnrewnsy 1eseileaindninsiasud unaivesnisiie
didnnsoufie NADH waz FADH, Wegneendlad Sifinaseu Minvzgnassaiduven iiudah
Sinnvau nanadaluaudelaregavesszuu Siannseuazluinng O, lvnateidu H,0 n1s

' a & a &£ | wlallg &< g | a v &
18719ABLANATDUILLNATULTUNBA ) mumaLaﬂmauml,ﬂuﬂqu%ﬂiﬂim (ManenUu
wulwy) Meoulesl uazlaunamaiviaieiisiuedsienu naulusivmaiil toua complex |, I,
I, IV Hedaeguuoruduluratlulvmeuese laeansiall pyraclostrobin 4 duansidnies,
NaY Qol TAIMNINN1LLAT1LIIUT LI Qo site YD cytochrome bcl enzyme complex
(complex III) Gawunrsiunudiuluansiniings Qol Inaglunnudssianisiunmuseauas

(Gisi and Sierotzki, 2015; Fungicide resistance action committee, 2020) (Figure3.4)

A
A
\

4
e

.\"\.pyraclostrobiq,-"" A

Figure 3.4 Chemical fungicide structure
A: pyraclostrobin B: azoxystrobin
Source : Fungicide resistance action committee classification on mode of action (2020)

(www.frac. info)



2.5.5 ngu ethyl phosphonates
> @15.all Fosetyl- aluminiumuas Phosphonic acid

a15 fosetyl-aluminumuazaistasl Phosphonic acid vWuaisusenav
phosphonate fiflanautfianzfoasazgnanduddufivuay awsaedouiineluvion
vieawns vilvduszAvsamlunistestunasauaulsafiinanidesiluisd Phyrophthora
Snvdsanansansydulifianuudusuazaisuiumsdesiuiden (advinisinues, 2562)

(Figure3.5)

\ O
y \ \ 5 Y HO‘B
0. 1.0 [ A / HO & R
\ /

phosphonic acid

A B

Figure 3.5 Chemical fungicide structure
A: Fosetyl- aluminium B: Phosphonic acid
Source : Fungicide resistance action committee classification on mode of action (2020)

(www.frac. info)

2.5 9IUIBNLNYIVDY

auasaiildeaiui1dniyasingy Phenyl Amides (PAs) uaznga ethyl

phosphonates

$Ren (2535) ladnwiuszansninvesaisiadl eridiazole, fosetyl Al wag phosphonic
acid lunsmunslsarauiemSeumeumesdifavaioaniion A palmivora Tngshns
Ugnifedeiduls wuiinisguluansazans fosetyl Al Sasianuidudu 4000 mg/l a1anen
AuANLIANALNLAR wazdnIIANNTNTUTasaNTAll fosetyl Al ANududu 2000 mg/L Wudn

aunsaAuANlsARANNTDI S UL UN Il

a1 wazane (2537) vinsmeasdldaisall fosetyl Al @anwieuiiilulsn anude
31 P. palmivora Tugns1 200 n$u siat 100 dns RnKanIIAaeseunlasunisdnniuduy

Tsasninlaun 15% Tuvasedt control 1Wulsa 40%



Ugyaun wazauds (2545) lavinisdnuinisdnnisisanaiunvesniSeu (Durio
zibethinus Murr.) AT BSY Phytophthora palmivora (Butl.) Butl. 31nn157Aa89INUIN
n15la1siail phosphorous acid @atndu Tudnsi 40 daddnsnedu (phosphorus acid 40

& @ I3 % 1 <@ N 1Y 1 a | a a dy
Wostdus : U1 = 1:1) naun1stiuti e 14 Ju ¥rsandTuiunal1vLina1nud 991
Phytophthora palmivora 970 52 % 10w 48 % waykalu1liiosa1niiinsndus 210 60 % 1Ju

a4 %

AUISAU LazAmy (2555) TavinmsAnwmavesansUosiunidnlsaiis metalaxyl #ons
Lﬁ]%iny’eNL%’eji’] Phytophthora palmivora 31NAsNARBINUIIE1T U UMTALIANY metalaxyl
AT 10 waz 100 ppm. Wawnsanruaunssydulavessliynlelaan wivnlely
\anada sporangia war chlamydospore anasidloaruidudurssasiniifiiuty warliny

N15a374 sporangia iAULTNTY 10,000 ppm

nunws uazam (2561) ldvinisinwidesn Avthium sp. amelaasiniuiveaiSen
wazUszAnsnmeesannadlunisauay nsAnwanadmdadessiuiu 4 via ldud
etridiazole, fosetyl-aluminium, mancozeb N@u valifenalate Lag metalaxyl IuﬂﬂﬁﬂDUﬂm
nstesaenduledesifinudadu 250, 500, 750, 1000 waz 2000 ppm NUIET5LA
etridiazole, mancozeb W& valifenalate ey metalaxyl A ududun 250 ppm

ausadudiniswiguadduleestussRueslURnIstnegeliusyansnm
auansiadidasiumdnasings Multisite inhibit wazngu methoxy-carbamate

Wna wazdaasi (2558) Lavn1sAnyinavesa1sind prochloraz, benomyl,
carbendazim, azoxystrobin, mancozeb g copper oxychloride Giaﬂﬁﬂ’mﬂiﬂiml,auumﬂ
luawonalang 9nnsunassnuin aseiiusazviafinanisdudenisesyvesduleesiue

a o aa ] a v & .. v A =
agsﬁu@LLG]ﬂ(ﬂ’]\‘iﬂua'ﬁlﬂlma']ll']ﬁﬂEJUU\Tﬂ']iL"UiEyJGU@QLaUFLEJLGUfﬂiq C. gloeosponmdes VLW@V@W’?N
finadugenisasguendulelaauysaifie prochloraz Wag mancozeb 50489 taun a5l
carbendazim, benomyl, copper oxychloride wag azoxystrobin lneiiiuasiGundudalaviniu

91.26, 88.33, 65.41 Waz 31.73 WedldudmudduilowSeuifieuiuyamuny

auasialidasiuidnasingy Phenyl Amides (PAs) uagngs Multisite inhibit

Fontem at el. (2005) lavinsdrsaaniuiiniangunnideamievewauuesy Tul
2001 kay 2002 WUIWABST P. infestans Manua 233 tolaian tagunainfusnAaiuass 53 1o
Tavan Juelse 104 lalaan wazuzilowme 76 Loloan nglanaaauniuaiunsatunisiinlse

WUI @UN5YAAALSALS WaeasT P, infestans MhenlaanndugniAaassanu1savinline



TsalusTurSe wazuowmd LaanItUAUSNLAAUDSILEY TIlUAIUYDIAINY sensitive ¥Bd P,
infestans e metalaxyl 41 wu31 Tut 2001 wag 2002 dAUAIUNIURED metalaxyl 49% Lay

51% snudnu lagludnifiaiuessinnuiuniutdesnan 39%

Gui-ning et al. (2008) lavIns@nwrauliveadi oy Phytophthora infestans 7o
a13.A3l Metalaxyl, Cymoxanil kag Dimethomorph 21nN1sNARBIRINHUAUgNUELTBIA 8

wiislusaet 2543-2549 wuin @mnsald metalaxyl Tu Tianlin, Wuxuan wag Nanning laiagna

a

oA = o | & Av a o o & aa v v v
IRIYIN Lu@ﬂ‘ﬂqﬂﬂﬂiNWUL%@Wmqumqulmummgﬂ/]ﬁqﬂﬁUW‘uwVlﬂJﬂ’]iLLEJﬂG]'JW']u‘Vl'TUﬂ"IiIGU

metalaxyl A138AAINIDAGUAULAE cymoxanil #38 dimethomorph A8 WuUgUI@INTUNTS

aunulsalulvluuzdome
auasinlidasiuiidnesingy Carboxylic acid amides (CAAs)

Cohen and Gisi (2007) évhnsnungyisuanssrasassndesngy Carboxylic Acid
Amide ﬁiaizazﬁwu'}mismﬂﬁumﬁa Phytophthora infestans 99nNNSNARBIANIHIT 831
nau Carboxylic Acid Amide (CAA) ansithamaaesd 3 38a Ao mandipropamid (MPD) i
Anudu 0.005 pg /ml, dirnethomorph (DMM) fianandudiu 0.05 pg /ml uae iprovalicarb
(IPRO) fimnsdadu 0.5 pg /ml wuinansiadl MPD Siuszansamuinnia DMM %38 IPRO Tu

N15MUANLSATEURIANGS P. infestans
v = o o o z:sil 1
gauarsialilanuidaasingy Methoxy-carbamate

Alviter et al. (2007) TdvirnnsAnsanaliiiugiu tazaanuuanasvesasE g 851
Qol asswinlunauitunldves Phytophthora cactorum fivinlsiiai uazeoaiiuuanse
\wWeds MnnnsveasInun n1sld azoxystrobin uaz pyraclostrobin fienududiu 0.001, 0.01,
0.1, 1.0, 10 uag 30 uU/ml iedunaaniduls wuiramnsanuaunsadasdulauaznisen
valoauas vee P cactorum lawilaiuline pyraclostrobin 11031 azoxystrobin way
A14lsie azoxystrobin waz pyraclostrobin egluszAuliunans uadauduiusivegidl

HodRny

Wang et al. (2014) laAnw1anuduiiunalios Lazn15yaIus N UIBIESHENUDS
fluopicolide wag pyraclostrobin #ioll031 Phytophthora infestans HANTITINE WUITEIUNE

204 fluopicolide (F) wag pyraclostrobin (P) figmsdau 10 : 1 wag 1 : 4 (F: P) TUHFRUS

a Lo a Lo I a a & i Yy 1 aa
Laﬁllq‘mﬁﬂu ESUE T 'UENﬂqiL'ﬂifyLWUIWGUENL%@ P /nf@SZ”&/?SI@E]U'N@LUEJlI

Miyake and Nagai (2017) laviin1s@nwUsednSainwes phosphonate Tunisaiuau

lsasudavsusineitindn Weawe A, palmivora 1INNISNARBINDULALIEINTAALYDVDS
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phosphonate LLazmimﬁLﬁyamﬁﬂ 5 9iln A, azoxystrobin, chlorothalonil, cyazofamid,
copper hydroxide, Wag copper sulfate wmfwmmLsﬁwﬁu‘ﬂ'ﬁﬂizﬁw%waqaqmﬂéawﬁqmaQﬂﬁs
Fudsmsiesaiuimvendulesidsd@msu phosphonate, chlorothalonil uay copper das
viln madyivlaveaduls ldfunansznutiosfianain azoxystrobin wag cyazofamid Wi
n-propyl gallate Fafuastudeendinanadonsiuiuasandenmarisudnsiviaves
duleldognaiived ey nsadne sporangium fmnulireansuszneuionun nssenvesle
avasiifinissenilanulise azoxystrobin, cyazofamid waz chlorothalonil waziminulaties
ﬁqua phosphonate Wag copper Wageswin Futulszansamues phosphonate #9115
Widulavenduly wasmsasiadesves £ palmivora wansliiiuindidnennlunsaiuay

15A
= L% o a/ &’ 1
auasialidasiuiidnaesingy ethyl phosphonates

Coffey and Bower (1984) lavinsAinenanundsusiuveatini Phytophthora spp.
8 aneiug lunasnvnad Aen13MeuaueIvas phosphonic acid WUTIENINBUALBINUANGIY
nu Iag P palmivora i n1598UaUBIH 8@ phosphonic acid L1971 @ ¢ A, capsica wag P.

citrophthora Tusgsudiunans mMuaay

Grant at el. (1990) lvn1sAnwinalaniseenguiaes phosphonic (phosphorous)
4 Phytophthora ’mmiwmaaawm'ﬂumimumL%yasw Tnensldi@es1 Phytophthora
palmivora uandbidhuiueulesauves phosphorous asnsasengvs Ineaseiuldosannis
L3 gyLAULe u,azmiw%zyLﬁiﬂmamaQﬁ?uLﬁm%’aaﬁ’umiamaqaﬂ'wiam%’mm adenylate fiAy

Y v o ' N ace & i ) a
LUNYUATINTIN phOSphOFOUS ﬁ]gL‘UaEJULL‘UaQLN@’]U@@%@JGU@QL%@iqiﬂﬂlmaﬂaquﬂqilmiﬂm

Turkolmez and Dervis (2017) 1a M A15A N9 IHAVD 4819LAS metalaxyl-M Hau
mancozeb, fosetyl Al Lag phosphorous siolsalAuLYT KazlsATINLL Lﬁyaawmq
Phytophthora 1auaU3nan waziwess nnsnaaediuseunsyaniisniunislud 2555 wag
2556 FupoleUIAeVTUS Zerdali warduneivesIsiug Mahaleb 01y 1 T lédunsinwidie
nsaanunIsluaes fosetyl-Al (140, 160 wag 180 g a.i. / 100 ) %38 phosphorous ( 187.5,
200 way 215 g a.i./ 100 \) #393510a9luAun28 metalaxyl-M 100 ml (= mefenoxam) Hal
mancozeb (12 W@ 192, 16 Hay 256 wag 20 Nay 320 ¢ a.i. / 100 1) wilafundaninnisin
gaslsalauin warlsasnu Tustsaast phosphorous @ 200 waz 215 ¢ a.i. / 100 | fosetyl-
AL 160 uaz 180 ¢ a.. / 100 | uaz metalaxyl-M way mancozeb 7 20 way 320 ¢ a.i. / 100
| FrwanmusussvadlsasinuiliedslidudAty uuiug Zerdali 70.68-80.00% wagmIy

quussvealsalauivesisiug Zerdali way Mahaleb \fisdu 68.32-91.96% wag 74.21-
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82.60% suadrduiiiewfieuiu phosphorous i 187.5 g a.i. / 100 |, fosetyl-Al 71 140 g a.i. /
100 |, metalaxyl-M N&d mancozeb 7l 12 way 192 uae 16 way 256 g a.i./ 100 L waenIs
AIUAN éﬂiﬂﬂ’i’lﬁgu fosetyl—AL‘ﬁ 180 g a.i. / 100 | ez metalaxyl-M W&@d mancozeb 7i 20
wetsl 320 g ai. / 100 | reananuguussvestsasiniiiluiug Mahaleb leegnadidoddnilo
Wigufu fosetyl—AL‘ﬁ 140 uag 160 g a.i. / 100 | metalaxyl-M W&l mancozeb 7 12 waw 192
WAz 16 Way 256 g a.i. / 100 | N133nwuazAIuAl phosphorous Tudl 2555 ansnsaniumulse
I¢Afiam 88.00-90.68%

Rekanovic' et al. (2012) l¢vin 3@ nunluiesufudnssaauduniuveie
Phytophthora 31uau 12 leleianse metalaxyl, azoxystrobin, dimethomorph, cymoxanil,
zoxamide way mancozeb WuineuAUdLTLTTUsEATSNE (EC50) e A, infestans $1unu
12 Tolwianiinueoulans azoxystrobin (0.019 - 0.074 pg/ml) wazdanuAIumIUUIUNAI
sia metalaxyl, dimethomorph kaz cymoxanit annifasadunude £ infestans Aiuanlé
Manuaiiaugeukesie dimethomorph, cymoxanil, mancozeb way zoxamide Tnefinay
DOULDM D azoxystrobin 58.3% Lay metalaxyl 50% WAZH A1UA T1UNIUUIUNAIIAD

azoxystrobin 41.7% Waz metalaxyl 50%
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U 3

L4 ad
aUnIULAZIENT

3.1 UsTIUTasAneIanYaENedugIWINGWIBs Phytophthora palmivora @149

Tsavisau

3.1.1 NSUENWB Phytophthora spp. dwAlsAiseu
» msiufiedng
LﬁummmnﬁauﬁLLammmimNL%aﬁ Phytophthora spp. MNA@IUYDIEIFU
wazwa Tuiuiidmaguns F3n1afuvdoyanmmaaes
Hufinseazdoniiedeides
uiindu/fowA) uvdsing wagiidagiimans (GPS)
QNN
> n'mwm%a Phytophthora spp.
Tnel433 Tissue transplanting technique Fntuitwusaunafiislauivhansveate
g fiunn 05 x 0.5 cm. sindeusianiufalasuy Clorox 10% Uszanas 3-5 undl &1
Fetnnduiiiiunistissinge vssinm 3-5 uiil dudenseameiivyikauntstsinde i
uWEnhuduitylUunsune s V8 agar nay Selective media wisenlnguanina (Table 3.1)

[

m%luﬁ’ﬂaam%a (Laminar flow clean bench) ‘ljﬂﬂﬂmlﬂuﬁﬂm%a (Incubator) 2-3 Yu 7

'
=

gaungiivies Wedunaiuwdulevendesifiaiyeanuild cork borer yuadurIUAUENAY
0.5 cm. dnushaUaiewulefiatyeanun19uueImns Potato dextrose aga (PDA) Usililug
Unidie 2-3 Ju 19 cork borer dausiialaraiduletfiuliluy PDA slant dwsuldlunismaass

sold

ad < v
Wmsinudayan1snaaas
—  FuuIeglsAnAY

~ §wnules Phytophthora spp. Tiwenld
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3.1.2 AnwanuaenedugIuIneyasn Phytophthora spp. 8WAlIANEEY

B3 Phytophthora spp. Inen1sidesluanue1nsiae il potato dextrose agar
(PDA) wunaLduHIUALENA19 9 cm. wazld cork borer unaLdURIUANENA1E 5 mm. Aauliei
WeauddnduluusnaveulalaivesionsinuniidulevesdioniasuueImsusiiunai

¥
14 5]

IueMIsasnYe UuliigumgienudeniyivladuaudesdowasAnwgnieldndes

Y

aNTIAU

Bnsiudayanmmaass
- anvaelalaiives

- svdeuanvasdulalaznisaie sporangium neldndesganssei

Table 3.1 PAR(PH) — V8 agar + Selective medium: For Phytophthora species.

Ingredient Amount per A.l. Concentration

1.0 Liter 0.5 Liter (PPM)

Basal Medium

*Clarified V8 Concentrate 50 ml 25 ml

Distilled Water 950 ml 475 ml

Difco Bacto Agar 15¢ 75¢
Amendments

Delvocid [50% pimaricin] 10mg =001¢ 5mg 5
Sodium Ampicillin 250 mg = 0.25¢ 125 mg ~ 250
Rifamycin-SV [sodium salt] 10 mg =0.01 g 5 mg ~ 10
**Terraclor [70% PCNB] 66.7 mg =0.0667 ¢ 33.4 mg 50
**Hymexazol 50 mg =0.05¢ 25 mg 50

or**Tachiaren[70% Hymexazol] 71.4 mg =0.071¢  35.7 mg 50

*Clarified V8 Concentrate = Buffered V8 Juice [1.0 g CaCO5/100 ml V8 Juice] clarified by :
« Centrifugation [400 RPM for 20 min] & filtration [2 layers of Whatman No. 1 with vacuum], or
+ spin @ 7000 rpm for 10 min then filtration is not necessary then, freeze at -20°C in 50- ml aliquots [e.g.,
in disposable 50- ml centrifuge tubes]
** PCNB and hymexazol are optional and can be omitted [e.¢., to make PAR, PARP, & PARH]
« PCNB is particularly useful to inhibit soilborne fungi on soil dilution plates
« Hymexazol inhibits most Pythium spp. While allowing most Phytophthora spp. To grow
Sources : Jeffers and Martin (1986) and Ferguson and Jeffers (1999)
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3.2 NAFBUAIINANNNTA waUssliuadnaguwsslunsnalsavac¥asn Phytophthora spp.

yunvande 1agas detached leaves

£
Y

Suneumsiwseniies Phytophthora spp. Wisliveaey tidesiuentdlude 3.1 us
alolmamnidsadeuuoims PDA Wunan 7 3u iiulifenmaives ieldmaasunisrelsa
foly

Sunaumanealy thlundsuaeiug vueunesdfunsiusiauysal Asluflaiy
Tsa lunniosowAuly wvavarerns i svudalulasuyluaisagats sodium
hypochlorite (10% Clorox) Uszanas 1-2 wiit dreretinduilesindeusvana 2-3 undl Suly
wi warlvimnudulasinsganvishderudimuiudaluuduhluldndomanainladinda
WA 20.5%29.5x105 cm. Tnprsunaszunssaanitelillufadundes Trenutuifislaedni
nauwasiulundomaastuazhnszauiduindoduindudsdeligulutuusiudves
yi3eufioannisneni
Funsunisgnidie wisldluniSeuiivionl iudndenvgnidesasuuluusoenidy
2 N15NAGRIELRY AD

dmsuluiidu control : IngviunavulugSeudeiduvansuvay ndsntu tudes

P. palmivora M@eauue1mis PDA amageu laeld Cork Borer vunaldusnAugngs 5

mm. sinustaavaulalail (mycelium disc) voudesumazlalaian Uesaanauwenlaain

1%
o 1 o

X a v = 4 eA |4 S a

WeosuenlavinyseudanieasuuluniSou Nvan 3 41 Iergesduaulu 3 Tu Tuae 6 una
sUL1aE 18 YIAkKa nUuINUUAsELnsIataAulilunaee Yae wievinn1suudalin
AUNNTNDY FINANITLANLIA LazUUTNNALALTATUIALEUNIUAUE NANSVDIUIALHANEIN

9 U Y

naasdlu 3 U

=

dmsulufiudanaind : lneroufiaznaden WiluniFeuldhuisumadedutas
waswiloutuyamuau lurluasiadtesiuidalusnsuusiinauasduly Taglily
yFoufithameass wiluasiadlitaiiaesiudune 10 wifl wdminduiiluyFeudiiou
nauglinsuunszunssmnlundemaaeuazyhmanadesuulunuuiauwadivilly dune
nsiinlsa wazdufinualaeinvuaduniugudnarsveauiawnanasuulilundesmanafindu

1381 3 U
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3.3 nagaulsEaninnvasasialiuvnsviiauuluniteu

wissnluniSewnude 3.2 Wnenldansieiidesiuidnies Phytophthora spp. (Table

3.2) Tudmswuzin lawn

Table 3.2 Fungicide for controlling Phytophthora spp. in this study.

Common Name Trade names Recommended rate Active ingredient a.i. (%)
Metalaxyl Rootcare 60 ¢: 20 | 25
Phosphonicacid Foli-r-fos-40 10 ml: 10 ml a0
Pyraclostrobin Head-line 20 ml: 20 ( 25
Azoxystrobin Amistar 20 ml: 20 | 25
Metalaxyl- M Phytap-M 100 mt: 20 L 35
Dimethomorph Di-off 20 ml: 20 L 50
Fosetyl- aluminium Aliette 50 ml: 20 L 80
Mancozeb Manzate 30 ¢: 20 L 80

Tnevhmanseuasiaildavinnaassfidvunm 400 ml uazrauasaulu 3 ml/20 L a
TunnansnnaeslasliluySouiitumesssutluasiaisensduduing 10 uiit udwindy
ﬁﬂ,wlL%‘auﬁchuﬂm,lfzfiﬂmwumzLmsaamiuﬂdmmaaqLLaz‘VTmmNLéﬁyaswuiumu
vauNaimls unamsiislsauasduiinnalagdnuuianisiinuinuraluluIueuLas UG

PAININNTNAADIUE 3 TU

Guiindoyanan1maaas
- Tavwaduriugudnatsuiauaa Ingnisiiveyaluiinnginanisaialagly
lUsunsu Statistix 10 Trial

—  AWIAMIANRAYNISTUSINISNAUIALNA
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uni 4

NAN1INMaBY

4.1 NSUENUALIIUIINRBIT Phytophthora spp. 8UALIANLEEY

inmaiviegalsanseulu 5 @ waiui 4 sune vesdminguns Ao dunewdes
gneUsiin dunead warduneweln wansseasdenly Table 4.1 AAi1aetinaniios
Phytophthora spp. BilanwigaInIsaNaRu Lagha IwnUinuuzana1ll ushawudenyes

o v )=

< o v N A & A a & v = 2 o
AIOUITLLAN WULHBDNLYUDBNUIINNATNY UIBNUIRLLNGA LUE]LEJ@LUaE]ﬂLLagLua‘lﬂJf\]gLUaSULUuﬂ
H v . Y] = A 1 = a a < a5 o
weawdy (Fisure 4.1 a ) dnvazniseunilulsanan wWionySeuingadn 9 ddinnasuy
HADNIITNY 1 Y39 2 9An30uINNTINL LaziiadzuensnganaiuuInTunIunIsanuasna o

spiinduunanasggnatntiuangluilendeu (Figure 4.1 b )

Table 4.1 List of location details and condition in Chumphon

Location
District Sub-district Farmer name GPS
code
Mueang Tham Sing Whanvara Thaitas 102455 N, 993 33 E CL1
Sawi Na Sak Sujita Manghintew 101356 N,9902E CL2
Thung Tako  Thung Takhrai  Sritong Aunpinyo 108 25N, 996 26 E CL3
Pathio Thale Sap Vitaya Eimdang 1048 36 N, 99 6 59 E CLa

Pathio Khao Chai Rat Pasit Sae-ngu 1054 51 N, 99 17 04 E CL5

Figure 4.1 Symptoms of . palmivora disease on (a) stem rot disease, (b) fruit rot disease
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Ing11f1881911vN15HeNA783T Tissue transplanting technique 31NA3BE19LTEY
Tsasnuinlaw waglsarani wenldduu 40 loluan lneuuseanidu suneidies (CL1)
$1unu 13 lelwian FauenldarnernisuuddunSeu sunoed (CL2) $1uru 5 lolaan weonld
91N9INFUUEIR U oU dnnavangln (CL3) 91uau 10 lolwsian wenlaainenisuusaisu
yiFeu sunedzii (CLA) Sy 9 Telwan Auenlfaineinsuudiduniou S1uau 3 lelsian
wazrayFeu $1uu 6 lolwian dau (CL5) 1w 3 Teletan AuenldannuaniGou (Table 4.2)

wasaINUunlUIINSLeNesIUsans single spore dusuldlunisnaassnswioly

Table 4.2 List of P palmivora isolates from each location.

Tissue
Location code No. isolates
Stem Fruits
CcL1 13 13 -
CcL2 5 5 -
CL3 10 10 -
CL4 9 3 6
CL5 3 - 3

4.2 Anerdnuaen1duguIne¥es Phytophthora spp. AWAlIANISEY

Pnfegaiesvinenladnuiu 40 lalstan wuaa Wesmisvue danvuzlalatduu
1 ANaa & o ~ 1%} v & e v a <

91913 PDA fail lalatliidv 1y Wuduleduiiune o doududutu (Figure 4.2 a) lATLANU

& & a a Y] < ° R =1 v v
91715188 Y0IUIN 85 Tafwns Ussuna 5-7 1u ndunenuinauidenge 1 vea tdy
Uansuvandeidule nivaUoswiasnuue1ns V8 agar urluisuuunualan wazdglidiuues
Wule nIeaveiosliuannszany wailangunu cover slip 13838 ANTUIUINTUULEY
dladuainawiy cover slip Y8 lidIU0ITULANNTENLOBNILAZUIIAY ATIVADUANYMUL
duly wag sporangium aelindesanssayd wudn N15@319 sporangium LUU ovoid,
slobose, pyriform, limoniform waz ellipsoid Talaifid (hyaline) @unssuansil papilla (Figure
4.2 b) drudnwaziduloidunuy non-septate 13828717 uAnAIAILLUY simple sympodium
w3eenaliiinuduuen (Figure 4.2 ¢) Wagnun13a3e chlamydospores JUs9AaUYaNAY

(Figure 4.2 d) usilelatan CL5 F2, CL1 S13 wag CL5 F12 liwu chlamydospore
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Table 4.3 Morphology characterization of 2. palmivora Isolates causing durian disease.

Isolate code Sporangium shape Chlamydospores
CL1 St Ovoid v
CL1 S2 Obpyriform v
CL1 S3 Globose v
CL1 sS4 Ovoid v
CL1 S5 Ovoid v
CL1 S6 dead -
CL1 S8 Obpyriform v
CL1 S9 Obpyriform v
CL1 S11 Ovoid v
CL1 S12 Ovoid v
CL1 S13 Ellipsoid S
CL1 S14 Pyriform v
GO Ovoid v
CL2 S1 Ovoid v
CL2 S2 Ovoid v
CL2 S3 Obpyriform v
CL2 s4 Ovoid v
CL2 S7 Ovoid v
PL3 ST Ovoid v
CL3488 Globose v
CL3 S3 Pyriform -
CL3 sS4 Ovoid v
CL3 S5 Ovoid v
CL3 S6 Globose v
CL3 S7 Ovoid v
CL3 S9 Globose v
CL3 S10 Ovoid v
CL4 F1 Ovoid v
CL4 F2 Obpyriform v
CL4 S3 Globose v




V = appeared

Table 4.3 Continues.

Isolate code Sporangium shape Chlamydospores
CL4 sS4 Ovoid v
CL4 S5 Ovoid v
CL4 F7 Ellipsoid v
CL4 F8 Ovoid v
CL4 F9 Ovoid v

CL4 F10 Ovoid Vv
CL3 S11 Ovoid v
CL5 F1 Ovoid v
CL5 F11 Globose v
CL5 F12 Obpyriform -

V = appeared
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Isolate
Font Back Spore Mycelium Other

code

CL1 S8

CL1 S9

CL1 S11

(a)

(b) (©) (d)

Figure 4.2 Morphological characterization of P. palmivora Isolates causing durian disease;

colony (a), sporangium (b), hypha (c) and chlamydospores (d)
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Isolate
Font Back Spore Mycelium Other

code

CL1 S12

CL1 S13

CL1 S14

CL1 S15

Figure 4.2 Continues
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Isolate
code

CL3 S1

CL3 S2

CL3 S3

CL3 54

CL3 S5

CL3 S6

CL3 S7

CL3 S9

CL3 510

Font

Back

Spore

Mycelium




(a)
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Figure 4.2 Continues

Isolate

code

CLa F2

CLa_S3

CLa sa

CL4 S5

CLa F7

CLa F8

CLa F9

CL4_F10

Font

Back

[i

i

Spore
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CL3 S11

(a) (b) (0) (d)

Figure 4.2 Continues

Isolate
Font Back Spore Mycelium Other
code
CL5 F1
CL5 F11
CL5 F12

Figure 4.2 Continues

4.3 nagaulssans nanvesdrsialidesiunidndasn Phytophthora spp. ursriauulu

m’%auiﬂ&ﬁ% detached leaves

nNNIegeulsEanSamealseiltesdundaesiunsvialusnswuziinenisidn
MNaeUNT0I1 Phytophthora spp. wWuarrliavesaisialdesiundaltosiinanan siiuTu

o w

YouAUInkNaUUlunSBULANAmsaERReg 1litdud Ay veamnleluan e 5 @

NAN5797 Table 4.4, 4.5 uay Figure 4.3 Eioeh Phytophthora spp. 311U 13 loly
o fuenanauil 1 waiufisnaadios (CLL) wudn asiad dimethomorph ansadud
ﬂ’]iLﬁﬂ‘U’]ﬂLLNaMéjﬁﬁ]’]ﬂﬂ’]iﬂQﬂL%@ﬁ Phytophthora spp. Nntelaan 14 100 wWesidud Tuvaue
fiansd metalaxyl-M, metalaxyl, mancozeb, fosetyl-AL, azoxystrobin uag pyraclostrobin
iﬂaﬂuﬂiﬂET‘UQy’ﬂmiLﬁmmmmamﬂnﬂlaimm ﬂgﬂﬁﬁﬂJUWWUWﬂLLNaﬂi’]ﬂg 8NN 11.49 - 23.03

v
& LYY
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Table 4.4 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL1 location.

Fungicides®” Lesion diameter” (mm.)

CL1 S1%¥ CL1.S2 CL1.S3 CL1.S4 CL1 S5 CL1 S6 CL1 S8
control 16.67C  15.6BCD  14.81BC 13.28BC 14.15DE  26.10E  15.74D
Metalaxyl 17.99C  16.14CD 14.21BC  13.17BC  17.49E 2552  14.24CD
Metalaxyl- M 17.11C 17.35D 15.89C 18.238  11.49CD  23.03D  15.59D
Azoxystrobin 12.60B ~ 11.54BC  16.77C 10.74B -~ 10.07CD  18.65C  10.34B
Pyraclostrobin 10.20B 10.57B 8.452B 8.81B 7.91BC 15.95B  11.7BC
Dimethomorph 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A 0.00A
Fosetyl-Al 21.68D 19.35D  14.75BC = 10.62B  10.88CD  19.27C  15.13D
Phosphonic acid Toxic Toxic Toxic Toxic Toxic Toxic Toxic
Mancozeb 22.42D 19.80D  11.97BC  12.32B 4.35AB 15.40B  14.96A

Fotest % *x * *x *% *x *x
CV (%) 7.65 16.29 25.14 20.62 22.98 6.13 9.11
LSDg 01 2.70 5.36 7.26 7.48 5.22 2.63 3.18

UMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least
Significant Different (LSD) at o = 0.01.

isolate code of Phytophthora palmivora.

3All fungicides were tested at field-use recommended rate.
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Table 4.4 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL1 location (continued).

Fungicides¥

Lesion diameter’ (mm.)

CL1 S9% (CL1.S11 CL1.S12 CL1.S13 CL1 S14 CL1 S15
control 16300  16.06D  6.07BC 15.63D 4.68A  14.42F
Metalaxyl 16.42D  14.16D 825C  1270BCD  1.66A  11.91D
Metalaxyl- M 15170 14.46D  18.88D  14.54CD  22.43B  12.94DE
Azoxystrobin 11.85BC  11.23BCD  7.26C 9.30BC 4.23A 6.74B
Pyraclostrobin 11458  5.80AB  2.07AB 6.44B 393A  8.53BC
Dimethomorph 0.00A 0.3 A 0.00A 0.00A 0.00A 0.00A
Fosetyl-Al 15.12CD  12.09CD  4.18ABC 6.458 1.98A  9.07BC
Phosphonic acid Toxic TOXIC ' TOXIC TOXIC TOXIC  TOXIC
Mancozeb 14.98CD  7.36BC - 6.47BC  11.64BCD  4.79A  10.92CD
e M A B g o o
QV (%) 11.35 22.56 26.84 27.64 38.80 10.88
LSDo.os 3.42 5.48 a.44 6.32 5.05 2.41

YMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least
Significant Different (LSD) at p = 0.01.

Zisolate code of Phytophthora palmivora.

AU fungicides were tested at field-use recommended rate.

Table 4.5 Inhibition percentage of various fungicides on lesion of durian leaf after

inoculated with difference isolates from CL1 location.

Fungicides¥

Inhibition Percentage®

CL1 S1%Z CL1.S2 CL1.S3 CL1.S4 CL1.S5 CL1.S6 CL1.S8

Metalaxyl
Metalaxyl- M
Azoxystrobin
Pyraclostrobin
Dimethomorph
Fosetyl-Al

Mancozeb

-1.91

-2.63

24.41
38.81

100
-30.05
-34.49

-3.46
-11.21
26.02
32.24
100
-24.03
-26.92

4.05
-1.29
-13.23
42.94
100
0.40
19.17

0.82
-37.27
19.12
33.65

100
20.03

7.22

-23.60
18.79
28.83
44.09

100
23.10
69.29

222
11.79
28.54
38.88

100
26.16
40..99

9.52
0.95
34.30
25.54
100
3.87
4.95

YCompared with control.

Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Table 4.5 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL1 location (continued).

Fungicides¥

Inhibition Percentage¥

CL1 S9¥ (CL1 S11 CL1 S12 CL1 S13 CL1 S14 CL1 S15

Metalaxyl -0.73 11.83 -35.91 18.74 64.52 17.40
Metalaxyl- M 6.93 9.96 -249.91 6.97 -379.27 10.26
Azoxystrobin 27.30 30.07 -19.60 40.49 9.61 53.25
Pyraclostrobin 29.75 63.88 65.89 58.79 16.02 40.84
Dimethomorph 100 97.82 100 100 100 100

Fosetyl-Al 7.23 24.71 31.13 58.73 57.69 37.10
Mancozeb 8.09 54.17 -6.58 25.52 -2.35 24.27

YCompared with control.

Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location

Fosetyl- aluminium Phosphonic Dimethomorph Mancozeb

acid

Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin

Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).

Fosetyl- aluminium Phosphonic Dimethomorph Mancozeb

acid

Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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Figure 4.3 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL1 location(continued).
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99157971 Table 4.6, 4.7 uag Figure 4.4 a5 Phytophthora spp. 31uU 5 Lol
@ Tuenananil 2 lwaRufisnnead (CL2) wuin a@sadl dimethomorph a@wnsadudanis
LﬁmmﬂLLwawé’amﬂmsﬂqmgg@m Phytophthora spp. nlelewan 16 100 wWefldud Tuvased
a13LAdl metalaxyl, metalaxyl-M, mancozeb, azoxystrobin, pyraclostrobin waz fosetyl-Al

Wanmnsadudimaiinuiaunaannynlolaan MddvauinkkaUsIngsening 11.47 - 16.01

i

1. (Wedduddudimsinunauna -10.95 B¢ 10.67 Weddus), 12.07 - 14.93 uy. (Wesidus
Judanisiinuiauna -8.08 f1 6.95 Woesidus), 4.58 — 13.39 uu. (WWasidun Judanisiin
VIRLHA 6.68 9 64.33 Wastdud), 3.58 — 11.67 1. (WestduddudinmsiAnuiauaa -19.13 &9
73.52 Weddus), 4.42 = 11.29 uu. (Wesiduddudsmaiauinuna 19.81 f¢ 67.31 wasiiug)

waz 8.14 — 12.83 1. (Weosifuadudanisiinuinueaa 5.10 89 36.60 Woasidud) mudiau

Table 4.6 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL2 location.

Fungicides* Lesion diameter’ (mm.)

cL2 S1% (L2 S2 CL2 S3 CL2 S5 CL2 S7
control 14.43 DE 12.84 E 13.52 B 132.48 B 11.76 B
Metalaxyl 16.01 E 11.47 DE 14.94 B 1371 B 12.21B
Metalaxyl- M 1493 E 12.07 E 12.58 B 14.14 B 1271 B
Azoxystrobin 11.67 BCD 7.07 CB 3.58 A 10.09 B 8.90 B
Pyraclostrobin 11.29 BC 4.96 BC 4.42 A 10.06 B 9.43 B
Dimethomorph 0.00 A 0.00 A 0.00 A 0.00 A 0.00 A
Fosetyl-Al 10.24 B 8.14 CD 12.83 B 10.45 B 11.05 B
Mancozeb 13.39 CDE 4.58 B 10.11 B 12.58 B 10.89 B
Fotest xx . xx xx xx
CV (%) 10.89 19.23 22.97 20.38 11.35
LSDy 2.98 3.50 4.93 5.13 432

UMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least
Significant Different (LSD) at p = 0.01.
isolate code of Phytophthora palmivora.

3Al fungicides were tested at field-use recommended rate.
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Table 4.7 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL2 location.

Fungicides¥ Inhibition Percentage!
CL2 s1# CL2 s2 CL2 S3 CL2_S5 CL2_S7
Metalaxyl -10.95 10.67 -10.50 -1.71 -3.83
Metalaxyl- M -3.47 5.99 6.95 -4.89 -8.08
Azoxystrobin -19.13 4494 73.52 25.15 24.32
Pyraclostrobin 21.76 61.37 67.31 2537 19.81
Dimethomorph 100 100 100 100 100
Fosetyl-Al 29.04 36.60 5.10 22.48 6.04
Mancozeb 7.21 64.33 25.22 6.68 7.39

YCompared with control.
Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location.
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).



38

Control Metalaxyl Meatalaxyl-m  Azoxystrobin Pyraclostrobin
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).
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Control Metalaxyl Meatalaxyl-m  Azoxystrobin Pyraclostrobin

Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).

Fosetyl- aluminium  Dimethomorph ~ Mancozeb
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Figure 4.4 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL2 location(continued).
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9nA15197 Table 4.8, 4.9 uay Figure 4.5 L%ai’l Phytophthora spp. 31U 10 ol
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Table 4.8 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL3 location.

Fungicides* Lesion diameter’ (mm.)

cL3 S1Z  CL3.S2 CL3 S3 CL3 S4 CL3 S5
control 3.84 C 4.32 AB 6.88 C 3.17 C 3.40 BC
Metalaxyl 0.87 AB 3.97 AB 0.00 A 2.36 CB 3.31 BC
Metalaxyl- M 0.50 AB 1.57 AB 0.90 A 0.58 AB 1.92 AB
Azoxystrobin 0.17 AB 1.23 AB 3.69 B 2.46 CB 1.71 AB
Pyraclostrobin 0.63 AB 0.73 AB 1.19°A 1.49 ABC 1.87 AB
Dimethomorph 0.00 A 0.00 A 0.00 A 0.00 A 0.00 A
Fosetyl-Al 1.08 B 4.64 B 1.11 A 0.00 A 1.56 AB
Mancozeb 0.43 AB 3.58 AB 0.92 A 2.55 CB 4.38 C
F_test . x . . .
CV (%) 43.09 72.82 52.95 59.88 44.35
LSDy01 0.97 4.35 2.32 2.24 2.40

UMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least
Significant Different (LSD) at p = 0.01.
isolate code of Phytophthora palmivora.

3Al fungicides were tested at field-use recommended rate.
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Table 4.8 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL3 location (continued).

Fungicides¥

Lesion diameter (mm.)

CL3 S6¥ CL3 S7 CL3_S9 CL3 S10 CL3 S11
control 13.79 C 7.11 BC 9.89 B 524 B 14.74 CD
Metalaxyl 1.95 AB 9.76 C 1.09 A 6.32 BC 11.96 BC
Metalaxyl- M 2.39 AB 6.69 BC 1.37 A 9.11C 11.73 BC
Azoxystrobin 5.35 AB 3.65 AB 132 A 6.33 BC 16.20 D
Pyraclostrobin 3.50 AB 1.05 A 0.00 A 0.47 A 10.43 B
Dimethomorph 0.00 A 0.00 A 0.00 A 0.00 A 0.00 A
Fosetyl-Al 6.13 AB 7.00 BC 7.60 B 6.40 BC 9.47 B
Mancozeb 7.05 BC 3.75 AB 7.38 5.83 BC 12.09 BC
F-test *x *x o *x *x
CV (%) 57.33 40.05 43.47 30.19 12.32
LSDy .01 6.86 4.65 ——=- SD7 3.18

YMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least

Significant Different (LSD) at p = 0.01.

Zisolate code of Phytophthora palmivora.

YAl fungicides were tested at field-use recommended rate.

Table 4.9 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL3 location.

Fungicides¥

Inhibition Percentage®

CL3 S1¥4 CL3 S2 Cie® &5 CL3 sS4 CL3 S5
Metalaxyl 77.34 8.10 100 25.55 2.65
Metalaxyl- M 86.98 63.66 86.92 81.70 43.53
Azoxystrobin 95.57 71.53 46.37 22.39 49.71
Pyraclostrobin 83.59 83.10 82.70 52.99 45
Dimethomorph 100 100 100 100 100
Fosetyl-Al 71.88 -7.41 83.87 100 54.12
Mancozeb 88.80 17.13 86.63 19.56 -28.82

YCompared with control.

Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Table 4.9 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL3 location (continued).

Fungicides* Inhibition Percentage!
CL3 S6¥ CL3 S7 CL3_S9 CL3 S10 CL3 S11

Metalaxyl 85.86 -37.27 88.98 -20.61 18.86
Metalaxyl- M 82.67 591 86.15 -73.85 20.42
Azoxystrobin 61.20 48.66 86.65 -20.80 -9.91
Pyraclostrobin 74.62 85.23 100 91.03 29.24
Dimethomorph 100 100 100 100 100

Fosetyl-Al 55.55 1.55 23.15 -22.14 35.75
Mancozeb 48.88 a7.26 25.38 -11.26 17.98

YCompared with control.
Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location.

Fosetyl- aluminium  Dimethomorph ~ Mancozeb

Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL3 location (continued).
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin

Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).

Fosetyl- aluminium  Dimethomorph = Mancozeb

Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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Figure 4.5 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL3 location (continued).
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@ Fuenanaiuit 4 waitufisuneUsin (CLA) wud aswedl dimethomorph annsadud
mnﬁmmmLLwawé’qmﬂmiUgm%aiw Phytophthora spp. intelsian ¢ 100 wesidud Tuvae
flansiadl mancozeb, metalaxyl-M, metalaxyl, azoxystrobin, fosetyl-Al lLa¢ pyraclostrobin
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i
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Table 4.10 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL4 location.

Fungicides® Lesion diameter* (mm.)

CL4 F12  CL4 F2 ~ CL4 S3 CL4 S4 CL4 S5
control 499 B 554 B 11.59 DE 11.83 CD 3.65 C
Metalaxyl 0.00 A 0.00 A 13.28 E 12.08 CD 3.46 C
Metalaxyl- M 0.00 A 0.76 A 1230 E 13.77 D 3.18 C
Azoxystrobin 2.11 AB 1.22 A 7.65 C 14.79D 281 C
Pyraclostrobin 1.01 AB 1.24 A 555 B 9.73 BC 0.82 AB
Dimethomorph 0.00 A 0.00 A 0.00 A 0.00 A 0.00 A
Fosetyl-Al 1.99 AB 2.38 AB 10.16 D 7.56 B 3.33 A
Mancozeb 2.79 AB 1.60 AB 5.14 B 10.95 BCD 1.97 BC
F_test xx x xx x xx
CV (%) 122.45 110.33 10.45 16.07 33.89
LSDo; 471 4.20 2.05 3.86 1.94

UMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least
Significant Different (LSD) at p = 0.01.
isolate code of Phytophthora palmivora.

3Al fungicides were tested at field-use recommended rate.
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Table 4.10 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL4 location (continued).

Fungicides¥

Lesion diameter (mm.)

CL4_F74 CL4 F8 CL4 F9 CL4 F10
control 4.80 C 2398 4.14 CD 4.86 D
Metalaxyl 2328 2328 0.75 A 0.95 AB
Metalaxyl- M 1.66 AB 2368 2418 2.23 BC
Azoxystrobin 1.55 AB 1.98 B 2.79 BC 1.49 ABC
Pyraclostrobin 0.73 AB 1.528B 1.63 AB 2.43 BC
Dimethomorph 0.00 A 0.00 A 0.00 A 0.00 A
Fosetyl-Al 2.06 B 1.07 AB 2518 281 C
Mancozeb 1.43 AB 224 B 477D 6.96 A
F-test *x x *x *x
CV (%) 40.49 S8 . 29.21 28.53
LSDo.01 1.76 1.46 1.66 1.85

YMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least

Significant Different (LSD) at p = 0.01.

Zisolate code of Phytophthora palmivora.

YAl fungicides were tested at field-use recommended rate.

Table 4.11 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL4 location.

Fungicides*

Inhibition Percentage!

CL4 F1¥% CL4 F2 CL4 S3 CL4 sS4 CL4 S5

Metalaxyl 100 100 -14.58 -2.11 5.20
Metalaxyl- M 100 86.28 -6.12 -16.39 12.87
Azoxystrobin 57.71 77.97 33.99 -25.02 23.01
Pyraclostrobin 79.75 77.61 52.11 17.75 77.53
Dimethomorph 100 100 100 100 100

Fosetyl-Al 66.12 57.03 12.33 36.09 8.76

Mancozeb 44.08 71.11 55.65 7.43 46.02

YCompared with control.

isolate code of Phytophthora palmivora.

3Al fungicides were tested at field-use recommended rate.
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Table 4.11 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL4 location (continued).

Fungicides* Inhibition Percentage!
CL4_F74 CL4 F8 CL4 F9 CL4 F10
Metalaxyl 51.66 292 81.88 80.45
Metalaxyl- M 65.41 1025 41.78 54.11
Azoxystrobin 67.70 17.15 32.60 69.34
Pyraclostrobin 84.79 36.40 60.62 50
Dimethomorph 100 100 100 100
Fosetyl-Al 57.08 5,23 39.37 42.18
Mancozeb 70.20 6.27 -15.21 -43.20

YCompared with control.
Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin

Figure 4.6 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL4 location.

Fosetyl- aluminium  Dimethomorph ~ Mancozeb
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Figure 4.6 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL4 location (continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin
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Figure 4.6 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL4 location (continued).

Fosetyl- aluminium  Dimethomorph = Mancozeb
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Figure 4.6 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL4 location (continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin

Figure 4.6 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL4 location (continued).

Fosetyl- aluminium  Dimethomorph = Mancozeb
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Figure 4.6 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL4 location (continued).
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9NAN597 Table 4.12, 4.13 way Figure 4.7 L%aiﬂ Phytophthora spp. 371U 3 lolw
@ Fuenanauit 5 waiufisuneUsiin (CL5) nud aswail dimethomorph annsadud
mnﬁmmmLLwawé’qmﬂmiUgm%aiw Phytophthora spp. intelsian ¢ 100 wesidud Tuvae
flansiadl metalaxyl-M, pyraclostrobin, metalaxyl, mancozeb, fosetyl-Al uag azoxystrobin
hjmmiaé’uégaﬂm%mmLLmamﬂnﬂiaIGziLam ﬁgmfﬁsummmmL.Lmaﬂifmgizwm 2.61 - 6.15

§ @

11, (UesFuAdudInIsIAnUIALNG -21.65 B9 58.02 Wasidus), 2.57 - 4.93 uy. (Uastdus

i

v

UFINSAAUIALEE 37.19 §i9 48.94 Wasidus), 2.61 — 6.15 1. (WasiFusdudenisiia
UIAWHA 17.43 59 57.69 1Wasidud), 2.05 - 4.07 uu. (Uasiduddudanisiinuinwng 34.03 d4
73.88 Wasidud), 2.03 - 4.07 1y, (WasiduddFudsnisiiauinuwEa 10.15 89 67.07 Wasidud)

way 0.23 — 2.21 1y, (WesituRdudIn1sAnUIALNG 64.18 B9 92.07 Wasidud) auaisu

Table 4.12 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL5 location.

Fungicides* Lesion diameter* (mm.)

CL5Y 1% @ Skt CL5 F12
control GLEALE 453 C 7.85 EF
Metalaxyl 2.61 AB 3.74 BC 6.15 DE
Metalaxyl- M 2.59 AB 3 92 B 9.56 F
Azoxystrobin 2.21 AB 0.59A 0.23 AB
Pyraclostrobin 3.158B 2.57B 4.93 CD
Dimethomorph 0.00 A 0.00 A 0.00 A
Fosetyl-Al 2.03 AB 4.07 BC 2.93 BC
Mancozeb 4.07 BC 2.72 BC 2.05 AB
F-test *x "% *x
CV (%) 39.72 29.02 28.37
LSDg.01 2.70 1.91 2.85

YMean of lesion diameter from 9 replicates followed by the same letter are not significantly different by Least
Significant Different (LSD) at p = 0.01.
Zisolate code of Phytophthora palmivora.

YAl fungicides were tested at field-use recommended rate.
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Table 4.13 Lesion diameter on durian leaf after treated with various fungicides and

inoculated with difference isolates from CL5 location.

Fungicides* Inhibition Percentage!
CL5 F1¥% CL5 F11 CL5 F12

Metalaxyl 57.69 17.43 21.65
Metalaxyl- M 58.02 13.46 -21.65
Azoxystrobin 64.18 86.97 92.07
Pyraclostrobin 48.94 43.26 37.19
Dimethomorph 100 100 100

Fosetyl-Al 67.07 10.15 62.67
Mancozeb 34.03 39.95 73.88

YCompared with control.
Zisolate code of Phytophthora palmivora.

Al fungicides were tested at field-use recommended rate.
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin

Font

Figure 4.7 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL5 location.

Fosetyl- aluminium  Dimethomorph  Mancozeb
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Figure 4.7 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL5 location(continued).
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Control Metalaxyl  Meatalaxyl-m Azoxystrobin Pyraclostrobin

Font

Figure 4.7 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL5 location(continued).
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Figure 4.7 Lesion diameter on durian leaf after treated with various fungicides and inoculated with

difference isolates from CL5 location(continued).
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UNN 5

Fsalnan1snaasy

5.1 NSUENUAZIIUTINGDIY Phytophthora spp. aunlsavisey

nmaiughegnalsandeuan 5 @ Tuitudl 4 Sune vesimiagamsfieainasiio
9T 057 Phytophthora spp. ¥n1suend o1 1neds Tissue transplanting technique Uy
DN UINE V8 annInsuunies A palmivora InddunaskayFeu 1¢suau 40 lele
o asadpudnwrd Ao nelindesansad Mdswens 40X wuideniinisads
sporangium lTudnwue WUy ovoid , globose, pyriform, limoniform ag ellipsoid laladid
(hyaline) dhunseUanefianvay 1Wudy papilla fdnwaezduloduwuu non- septate 1387812
LAnA IR IULUY simple sympodium wie1aldfiauudueu uenaintudonu nsadis
chlamydospores §UsnAautInay ananvasisnandiwiu Saduaeiug Phytophthora
palmivora 9549105 18971U389 U1505A1 (2546), Birch and Whisson (2001), Gallegly and

Hong (2010)

5.2 Usetd uUseans n1wve9d15ad Uaeanuni19 aLd 851U YL AN an1SA ALY 8U94

Phytophthora palmivora UﬂUVJGﬂNﬁ’JEﬁ% detached leaves

AnnsUTEiuUsransn sl UesnuiInReTnensAneves A, palmivora

wuIna1sadl dimethomorph gseglungu carboxylic acid amide (CAA) dUsgaNnSamguds
a d’lj a aal 1 1 < ¥ = 1 lelq./ v = Y (%
nsAneuulunseudngn wisgalsimumsldasainguiidinerasdinnu sednseda sy
a5t nquiloong s aniziane sy aanvalniy dgns dudin1sase slucan way
I3 ¢ Y] e o & & v v o o =

cellulose 1JupsAUTznoUVBINTIWAR N9TLTDT1@T19AUA U UlusZAUATDIUUNAN
(Cohen and Gisi, 2007; FRAC, 2020) Iu%mzﬁmimﬁﬂdm phenyl amides, quinon outside
Inhibitors, phosphonates wag dithiocarbanates lilanansagugenisiaouulunseula vn
lolwian Feaenanoiiu Cohen and Gisi (2007) lavinn1sAnwnnSvesasdnyesings CAA
A'® mandipropamid, dimethomorph wag iprovalicarb #8149 851 £, infestans Wuq 13
Uszaniamlunisaiuaulsaliiinaniie P infestans wazaanARodiyu Rekanovic et al.
(2012) N1ARNBIRDANUANUNIUVOUTDTT Phytophthora sieasiadUesiunndn metalaxyl,

azoxystrobin, dimethomorph, cymoxanil, zoxamide Wag mancozeb WUl \We P, infestans

fiAuouleesia dimethomorph, cymoxanil, mancozeb tay zoxamide 1agiANNEDULD
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e azoxystrobin 58.3% Waz metalaxyl 50% LagiAMNATIUNIUUIUNAIAD azoxystrobin
41.7% uag metalaxyl 50% ﬁﬂﬁvmimmumj:u phenyl amides, quinon outside Inhibitors,
phosphonates wag dithiocarbanates Lai@1u1sanivaun1siinuiaknauulunisoule R
#0AARBINU ausSAY wavauy (2555) lavihnisAnwinavesanstasiunidnlsafia metalaxyl
@iamiw%ﬁwawﬁu@ﬁ P. palmivora 3ann1snaassnuaIta1stesiuminlsaie metalaxyl i
a1unsamIuAuMssdulevesslannlelaian aenndesiu Fontem at el. (2005) lavinns
dmaiuiimens unnidsanilovesunuieguy wuinden A infestans aansavhlhAalsald
Tneidesn A infestans enudnuniusie metalaxyl denadesiu fina wazdaasn (2558) I
YINNSANYINAYDIANSLAL prochloraz, benomyl, carbendazim, azoxystrobin, mancozeb
WAy copper oxychloride #aA15ATUANLIALDULNTALUAYDILAININT INNITNABDINYTN
a5l azoxystrobin Suamsdudamaaigrenduledosldauysal wardiaenndasdnan
uazAy (2537) vhmavaaedidannad fosetyl Al Saviuisuiiulsrndes A palmivora
auAulsas il 15% luvaigit control ulse 40% Fslsiaonadasiueauues nun
w3 wavaniz (2561) IdvinnsAnendest Avthium sp. anunlsATINUNYOINLT oY uae
UsgAndamuasasiafilunsauny anasAnuansaddidadesidiuay 4 wia ldun
etridiazole, fosetyl-aluminium, mancozeb W&l valifenalate iag metalaxyl Iumam‘Uﬂm
msmﬁzymaué’u"lwz‘?‘yaiw WUII@156AI etridiazole, mancozeb W@y valifenalate way
metalaxyl annsodudinisaiyuenduledenlusyiuiesufiinsldogedivssansam Ll
donAdBIRU Gui-ning et al. (2008) lavinsdnwannulhvendes A infestans seansiadl
metalaxyl, cymoxanil Lag dimethomorph mﬂmsmaawmﬁyuﬁlﬂqﬂmLs'ﬁawlﬂ WU
anansald metalaxyl Tu Tianlin, Wuxuan waz Nanning tgegnsewios iaswndsldnudei
Frumuldlurasiidmiuiuindnsuensaiuniunsld metalaxyl msanasvdoaduiuuas
cymoxanil %38 dimethomorph fia kugiad1msunisaruaulsalulndlungidoma la
donndasiu Wang et al. 2014) leRnwenudufivdees wasmsiausiufuvesasnay
294 fluopicolide Wag pyraclostrobin ROWWOT1 P, infestans NaN13I98 NUINEIUHENTSS
fluopicolide Wag pyraclostrobin ﬁﬂﬁé‘mﬁuéméuqméﬁ’u LLazﬁqwéé’ué’?ﬂmm%aﬁu‘[mmﬁa
P. infestans I8 oteiifea luaenndaatu Alviter et al. (2007) lévins@nwmanalifiugiu
LAEAALANGNSTRsANTET a1 Qol apswdalunauiiuenldves A cactorum AvilvRa
LaTEaAIULARTBESS 9 nnsnaaeenudn nsTe azoxystrobin wag pyraclostrobin #u31
a1u150AuANNITRSLAulawarn1TIenvesgleayes vee A cactorum ngdanulise
pyraclostrobin 11nN31 azoxystrobin wagAIulIfe azoxystrobin wag pyraclostrobin aglu
sgaulIunas uadlanuduiusiuegeiidvdifey lugenndas Miyake and Nagai (2017) a1

MN15ANYIUTEANTAINTDY phosphonate Tun1smiuaulsaTwdavasusnefiingin L
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a1 P. palmivora AINNINAABINBULAYVEINNSAALTET8S phosphonate Waxa158LT037
azoxystrobin, chlorothalonil, cyazofamid, copper hydroxide, Wa ¥ copper sulfate WU 31
Arudutuiifussaninageanns misweinisdudimaaiyivinveaduledawdmiy
phosphonate, chlorothalonil wae copper ¥ sdeeriln n15ia3aivinvendule Tasu
waﬂiwuﬁaaﬁqmmﬂ azoxystrobin Way cyazofamid W& n-propyl gallate Faduansduds
pondinamadensaufvanssidesivanidufimaiulaveaduleldesaditoddny madie
sporangium fAnalareansUszneutanun n1ssenveslealosiinisioniaulasie
azoxystrobin, cyazofamid g chlorothalonil LLasﬁmmlaﬁaaﬁqm{a phosphonate &g
copper Tedeswin FuiuUszanSainues phosphonate siemswsaniulavendule wavnns
as1avesves A palmivora wansliiiuinddneninlunisaavaulse laennadeosiu Shen
(2535) laAnwrUusyandninwuesansiail etridiazole, fosetyl Al ag phosphonic acid Tun1s
munulsRaveSEupuBsiliavainaInten A palmivora InsvhmsUgnidede
wuly wudnnsguluansazane fosetyl Al anunsamiuaulsaraiinlan Ligenadesiu Ugyaun
uaZANAS (2545) lé’ﬁwmiﬁﬂmmﬁmmﬂsﬂmaLmeuamﬁsmﬁt,ﬁmmmﬁyasw P. palmivora
wu31 nsldfansiadl phosphorous acid feunisfiuiies 14 4 FreanUSinamaifiingin
o1 P, palmivora 370 52 % DU 48 % waznaiinifesanndesdug aan 60 % 1Ju 44 %
lugenmaeinyu Coffey and Bower (1984) T8 yn15@ nwrauuUsUsiuvend 51
Phytophthora spp. 8 @18Wug Tunaennaaes Aen13mauauadYed phosphonic acid wuindl
nIneUALBIAUANANIAY Tae £ palmivora finnsnouauassie phosphonic acid Taflgn A
capsica Wag P. citrophthora luseAuU1una1s aua1nu wazluannaaeiny Grant at el.
(1990) I¢¥imsfnwinalnniseangmives phosphonic wudilunisauauides Tasnsldide
9 P, palmivora wadadliiiuinweulopauss phosphorous dnansaeengns laensstuides
anmsisivla wazmaasaiulnanasiuieadesiunisanategresiniiives adenylate

AULTNTLATINIT phosphonic aztlAsuUatiumueaTtuvedteslagliandnsinisauls
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UNN 6

dyuNan1Inaasy

aswnfitlesumdnidosingy carboxylic acid amides ludnsuuzth fuszansnm
fudamadnvhanevesdion £ palmivora viluyFeuld 100 wWeddus wusfiasaiitiosty
ﬁﬁmﬁﬁai’]mjm phenyl amides, quinon outside Inhibitors, phosphonates W&y
dithiocarbanates ludpsuugth fszavinmsussnmafauiausannsdyhaneventon

P. palmivora l9Rautnem



63

LBNE1591994

nunns dnslyeds, SRu1 wadRans, Feased Saunininag, uway dugh Jumnes. 2561. Ao
Pythium sp. @19 L5ATINUNT09E 8 kagUseansainvesansiadilunisaiuay. 1.
NIANTINYIPNANTNYAT. 49:4 (). 171-174,

NSEAWINITNYAS. 2562. Lepypsew. diinddeinuinisersnundiy. 1-78 v,

s

w3nBA1 soalnENes. 2546, MadndenesiusdunuInFeRus (sermplasm) Tngldale
ales wavfienduvendesn Phytophthora palmivora. 3neninus (in.a. (Fauai)
UNINEFYAIVAIUATUNS. (15) 161 .

Iwud Fansvnuun. 2542, LonaseunsIvINsmdngns “vueiiv-liina” atui 4 “lsa
NIUU” AINYIRENYATAINS.

Yoy n1hn uaw auAs waslaR. 2545, nsdanislsanaiinvesdey (Durio zibethinus
Murr) AL aanud 851 Phytophthora pamivora (Butl) Butl 2158133 nenAans
bN9$5.33:45-48.

Wna uyuasnyd uag 89231 Ugyleadl. 2558. Hawosd156Ad Prochloraz, Benomyl,
Carbendazim, Azoxystrobin, Mancozeb wag Copper oxychloride Giamimw]ﬂiﬂ
wauuTsAluavasuiniing. MsasdITeslwnssd 99 9 atud 2.

$Re wadiansn. 2535. IﬁﬂwaLu'wamL’%‘*&Jumaumaﬂﬁlﬁmmﬂﬁaﬁ Phytophthora palmivora
(Butl) Butl. kazn15AIVAL. INeITNUSUTYYIIN. UM INYIRBNEATATENT. NTIVIN.

ANA1 UsTANQH, Toasen Sauniona, I neuszAvgana, avavs Prungydad uazensinu
Wugiln. 2537, msdemiuansdesfiuidalsafivnounaiuieuiiodestulsanaitives
m‘%au%qLﬁmnﬂv??aﬁ"l,vdwawsai'm 1LNYRTANERS (3Ne.). 28:348-354.

]

dAiniTuLAYsNanInEng. 2563. daa1unisaldunnensnaifguasiuiliy U 2563, (szuu

<3

poulal). Lmda%’aaﬂa: http://www.oae.go.th/assets/portals/1/files/trend2563-Final

Download.pdf. (25 weeIn1eu 2563).

6 [ € o

#5ey ASyuszivg, quind Junsussdn waziaduay aanuiys. 2546. malulaBnswanyseu.

< 1’

'
a

TUNATIN 3. NTNVINMTNYAT. dnALINIEIREINYATAIERS. 206 .
ausinid glwyad, usinsel Sandsudng, ASAI19A 8UAENTIY wAsNAWY AsENAaUsAL. 2550.
n1svan1slsasIuIiuvesaile Phytophthora Diseases Management in Longan.

o v av o

AUNITUAILIN1TE1SNVINY ATUIINITNEAT. N1 349-361.
U & i ¢ 1Y) a v £ a = o o
ausshil Jlwyad, iserssa swuina uasgnsdnd Weulvees. 2555, navesansdesiunidn
15AY metalaxyl maﬂ'ﬁwmmaqmaﬁ Phytophthora pamivora. @1tn338WmuINg

215N NSUAVINTINEAS. YN 1163-1174.



64

Alviter, R.A., Madden, L. V., Jeffers, S. N., and Ellis, M. A. 2007. Baseline and differential
sensitivity to two Qol fungicides among isolates of Phytophthora cactorum that
cause leather rot and crown rot on strawberry. Plant Disease. 91:1625-1637.

APAARI 2018. Durian in Thailand: A Success Story. Asia-Pacific Association of Agricultural
Research Institutions. Bangkok, Thailand. 71 p.

Birch, P.R.J. and Whisson, S.C. 2001. Phytophthora infestans enters the genomics era.
Molecular Plant Pathology. 2(5), 257-263.

Coffey, M.D. and Bower, L.A. 1984. In vitro variability amongisolales of eisht Phytophthora
Species in response to phosphorous acid. Phytopathology 74:738-742.

Cohen, Y., and Gisi, U. 2007. Differential activity of carboxylic acid amide fungicides against
various developmental stages of Phytophthora infestans. Phytopathology
97:1274-1283.

Ferguson, AJ. and Jeffers, S.N. 1999. Detecting multiple species of Phytophthora in
container mixes from ornamental crop nurseries. Plant Disease. 83:1129-1136.

Fontema, D.A., Olanyab, O.M., Tsopmbenga, G.R. and Owona, M.A.P. 2005. Pathogenicity
and metalaxyl sensitivity of Phytophthora infestansisolates obtained from garden
huckleberry, potato and tomato in Cameroon. Crop Protection 24. 449-456.

Fungicide resistance action committee. 2020. FRAC Code List ©*2020: Fungal control
agents sorted by cross resistance pattern and mode of action (including FRAC
Codenumbering).(Online).Datasource:https://cpbusw2.wpmucdn.com/u.osu.edu/
dist/b/28945/files/2020/02/frac-code-list-2020-final.pdf (4 May 2020)

Fungicide resistance action committee. 2016. FRAC LIST OF FUNGICIDE COMMON NAMES-
2016. (Online).Datasource: https://www.frac.info/. (4 May 2020).

Gisi, U. and Sierotzki, H. 2015. Oomycete Fungicides: Phenylamides, Quinone Outside
Inhibitors, and Carboxylic Acid Amides, pp. 145-174. /n: Ishii, H. and Hollomon,
(eds.). Fungicide Resistance in Plant Pathogens. Springer Japan 2015.

Grant, B.R., Dunstan, R.H., Griffith, J.M., NlereA, J.O. and Smillie, R.H. 1990. The mechanism
of phosphonic (phosphorous) acid action in Phytophthora. Australasian Plant
Pathology Vol. 19 (4).

Gui-ning, Z., Fu-xin, H., Lan-xiang, F., Bi-xia, Q., Yu-hong, Y., Yong-hui, C. and Xiu-hong, L.
2008. Sensitivities of Phytophthora infestans to Metalaxyl, Cymoxanil, and
Dimethomorph. Agricultural Sciences in China. 7(7):831-840.



65

Honga, C.X., Galleslyb, M.E., Richardsona, P.A., Konga, P., Moormanc, G.W., Lea-Coxd, J.D.
and Rosse, D.S. 2010. Phytophthora hydropathica, a new pathogen identified from
irrigation water, Rhododendron catawbiense and Kalmia latifolia. Plant Pathology
59. 913-921.

Jeffers, SN. and Martin, S. 1986. Identifying species of Phytophthora. Plant Disease.
70:1038-1043.

Kato, M., Mizubuti, E.S., Goodwin, S.B., and Fry, W.E. 1997. Sensitivity to protectant
fungicides and pathogenic fitness of clonal lineages of Phytophthora infestans in
the United States. Phytopathology 87:973-978.

Miyake, N. and Nagai, H. 2017. Efficacy of phosphonate in controlling white powdery rot
of fiscaused by Phytophthora palmivora. J Gen Plant Pathol. 83:390-397.
Rekanovi¢, E., Poto¢nik, I, Milijasevi¢c-Marci¢, S., Stepanovi¢, M., Todorovi¢, B. and

Mihajlovi¢, M. 2012. Toxicity of metalaxyl, azoxystrobin, dimethomorph,
cymoxanil, zoxamide and mancozeb to Phytophthora infestans isolates from
Serbia. Journal of Environmental Science and Health, Part B: Pesticides, Food

Contaminants, and Agricultural Wastes, 47:5, 403-409.

Tarkolmez S. and Dervis S. (2017): Activity of metalaxyl-M+mancozeb, fosetyl-Al, and
phosphorous acid against Phytophthora crown and root rot of apricot and cherry
caused by Phytophthora palmivora. Plant Protect. Sci., 53.

Wang, W., Zhang, P., Meng, R., Zhao, J., Huang, Q., Han, X., Maa, Z. and Zhang, X. 2014.
Fungitoxicity and synergism of mixtures of fluopicolide and pyraclostrobin against
Phytophthora infestans. Crop Protection 57. 48-56.

Wilmer, P., Johanna, L. and Gregory, A.F. 2009. Resistance to metalaxyl-M and cymoxanil
in a dominant clonal lineage of Phytophthora infestans in Huanuco, Peru, an area

of continuous potato production. Eur J Plant Pathol. 125:87-95.



66

UseIngLveu
Ya-unuana WILANTIA e
TW/dou-U 1nn 29 lunAu 2542
flagjande 39 w1y 2 Muadas Snowles Seratuns 86100
Usedansinen aU1a 1-2 L5UTUBYUIAINEINLAT SNDLIDIYUNT TINIAYUNT

Usznudn® 1-6 15038uauuIayguns enneLilaaguns Jaminguns
sguAnY) 1-6 15uSeuAIensy 91unailosuns Jaminyuns
Tagtufnw USeuaes anvwmalulagnisdanisuandiiy 7 4
antumaluladnszasunaninnumisatanssds

INYNYATUNTLUADANANG JININYUNT





