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Abstract

Phytophthora palmivora is a pathogen that damages durian production. It can
spread to destroy all parts of durian which is increasingly nowadays. The objective of this
study was to evaluate the efficacy of fosetyl Al and phosphonic acid in the control of
P. palmivora in vitro. The concentration of fungicides that could inhibit 50 percent of
mycelial growth (ECsq) were studied from 47 isolates of P. palmivora that collected from
4 districts in Chumphon Province. The concentration of each fungicide was tested at 500,
1000, 2000 and 4000 ppm. The results show that fosetyl Al and phosphonic acid could
inhibited the mycelial gsrowth, it was found that 26 isolates of P. palmivora were inhibited
by fosetyl Al at ECs; values 500 - 1000 mg/l and 23 isolates of P. palmivora were inhibited
by phosphonic acid at ECsy values below 500 meg/L.

Keyword: fungicide sensitivity, Inhibition of mycelial growth



nnAnssuUsENIA
lassuiiavadulidnialadiefneinensnureunsean He.n3.HsUSENT AINTENA
919138NUSnwlAsanuRiey Niauugi Adsnw Tanutemie Ysuusauiludounnsas
i v | ' & o @ & =
#i199 freauelald Anuuiluegned naenaueustdsaeulusgiuilagnaen
4 ° Y N Y a A Ag vo o o =
Y8YaUAMBINTEUTEIMEnansinalulagnisdanisnanien i uugi A1Usnw
Ualauakuy kavkuInansuilamn veveuaudsiauluieswauuianistsany nlvaay
1 =] ! A Yo v < 1 a o a =
Sudle Anutewhewaslinmaslalusgrdnaenszesiiantunsvillasanuiivay suluiian
vinulunanansmealulagmsdnnisndaniy vildsalulined
gavinevensruveunszandna 11300 yrealuAsauAsd Nttewmde advayuwezidy

| =

adbaddgy meldnisvialassuiiruildniagaiaed Jelasvonsiuveunssanlfina1ii

Y

wazlilananine wasldrunenda9ld a lenatisae

U N ¢ v
AUAUY WUTLAT



GREITY

unAngan1wlng
UNANYDNIYIDING Y
AnAnssuUsENA
a13Uy
a13UN W
A13UQYAIT
unit 1 uni
Unl 2 ASIALENENS
2.1 ANUAAYNINATEIAIVIYTEY
2.2 Iﬁﬂmaml,'%auﬁl,ﬁ@mm%aﬁ Phytophthora palmivora
23 1Wo9 Phytophthora spp.
2.4 gsweiiialunstosiurndndios Phytophthora palmivora
2.5 yAfeTiAeITe
unil 3 gUnsaluaziBms
el LﬁmamwLLazﬁﬂmé’ﬂwmxmqé’mgm’iwmLﬁ'?iyaiw Phytophthora spp.
aalsAvisey
3.2 Usziliulszdnsninaesansiall fosetyl Al iay phosphonic acid
Tunsmueuiiiesn Phytophthora spp. @nvislsani3en
3.3 MeAUINlerUTEiuUSEaNSnnYasasLall fosetyl Al uag
phosphonic acid un1sAauAsLies] Phytophthora spp. avglsamiiou
Unfl 4 KaN1IMARDY
4.1 MSLENLAZSIVTIITDS Phytophthora spp. mm@‘lmnﬁau
4.2 Anwndnwzynsdugiinendes Phytophthora spp. alvglaAnNIen
4.3 Yszifiulsz@nsninaesansiadl fosetyl Al ey phosphonic acid
Tunsmuauidiesn Phytophthora palmivora aglsaSeu
undl 5 3950dHaNIINAROT
Uil 6 agUNanITVIAGeq
LONANT919D4
ANANUIN

wa

Use Tanideu

o oo N BN NN

10

11
11
12
22

34
36
37
39
a4



A13URYA1319

Gl’liﬂs‘i‘lg’i
3.1 PAR(PH) - V8 agar mixed Selective medium: For Phytophthora species
4.1 List of location details and condition in Chumphon
4.2 List of Phytophthora spp. isolates from each location
4.3 Morphology characterization of Phytophthora spp.
4.4 Fosetyl Al and phosphonic acid, regression equation, coefficient
of determination (R?), sensitivity and 50% effective concentration
of mycelial srowth of Phytophthora spp. at Thum sing Sub-district,
Mueang district
4.5 Fosetyl Al and phosphonic acid, regression equation, coefficient
of determination (R?), sensitivity and 50% effective concentration
of mycelial growth of Phytophthora spp. at Na Sak Sub-district,
Sawi district
4.6 Fosetyl Al and phosphonic acid, regression equation, coefficient
of determination (R?), sensitivity and 50% effective concentration
of mycelial growth of Phytophthora spp. at Thung Takhrai Sub- district,
Thung Tako district
4.7 Fosetyl Al and phosphonic acid, regression equation, coefficient
of determination (R?), sensitivity and 50% effective concentration
of mycelial growth of Phytophthora spp. at Thale Sap Sub-district,
Pathio district.
4.8 Fosetyl Al and phosphonic acid, regression equation, coefficient
of determination (R?), sensitivity and 50% effective concentration
of mycelial growth of Phytophthora spp. at Khao Chai Rat sub-district,
Pathio district.

11
12
13
22

24

25

27

28



A15URN N

AN Yy
2.1 Life cycle of Phytophthora palmivora 4
2.2 Structure of fosetyl-aluminium 5
2.3 Structure of phosphonic acid 5
4.1 Symptoms of Phytophthora disease on stem rot disease, fruit rot disease 11
4.2 Morpholosical characterization of Phytophthora spp. at Thum sing 15

Sub-district, Mueang district

4.3 Morphological characterization of Phytophthora spp. at Na Sak Sub-district, 17
Sawi district

4.4 Morphological characterization of Phytophthora spp. at Thung Takhrai 18
Sub-district, Thung Tako district

4.5 Morphological characterization of Phytophthora spp. at Thale Sap 19
Sub-district, Pathio district

4.6 Morphological characterization of Phytophthora spp. at Khao Chai Rat 20
Sub-district, Pathio district

4.7 The results of the fosetyl Al fungcide test at various concentration for 30
controlling P. palmivora

4.8 The results of the phosphonic acid fungicide test at various concentration 32

for controlling P. palmivora



uni 1
uni

[

3w (Durio zibethinus L) \ufiviasusAaiddyvessemalng Wusmuiaalsl
vodlne lurnrdUssmelnsannsandaEouldbusudy 1 vedan ud 2562 fiufiugnits
UsemAuseann 938,000 13 wawndnsols 1,403 Alansy uazllyarmandayisousiy 1,017,000
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1. wasUgnansiimaszuneii ldarsiidwiads mnddwhadsmsssuiseen

2. Ysuupsaulagladenen Jouln wazusvanmaulifiaianudunsnniswes
futszanas 6.5 nsdluiidunsadelilayuvvielalalus s 100-200 Alansu/ls

3, ysnandeanisnseifienarilisnudedduiiaura deanidutomnsli
Foauglsadyhanefigldied

4. fumssuidulsaguussnaviefusuuiene arsyneonudailuvinas
uaﬂLLUaﬂﬂQﬂLLé’amﬂauﬁizawﬁﬁwgﬂmLmu

5. ayaulategnsasinane Weonvdwvedlu non waznaiidulse daussdind
JulsmihluhansuenuvasUgnudniussearsteaduidalsaiis wniuanda (metalaxyl)

a a
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6. liviasesdlenldiusudulsalulddedufuung mmhanuazoineiosde
rouhlldlminnads

7. dlewuduiluBauiade lidufuvieslumismaasas Mvealin uede
(phosphonic acid) 40%SL nautazen sn31 121 Sadndadu sas1 20 dadanseefu 13e
snAuseleadia-argiideu (fosetyl-aluminium) 80%WP 8031 30-50 nsusiavn 20 Ans
WIaLUan@a (metalaxyl) 25%WP 8951 30-50 nSuseri 20 Ans

8. ilewuenislsauuisvidefilauiu anvidegeiuldonuinaiidulsaeen
wdnunadevead ia-avqiiilew (fosetyl-aluminium) 80%WP 8n51 80-100 n3usiewn 1
303 vidomuanda (metalaxyl) 25%WP 81 50-60 n¥udat 1 803 10 7 Tu auniunaae
windoldealiin wedn (phosphonic acid) 40%SL wautavemsns 1:1 14 20 fadamssio
fu Bauinunssduonslsaviedmuiifudelifnduinniiduls

9. vifannifuifsnandouddaussfadulseiauiuardadanaiidsoginly
shansuenulasUgniieannsazauondeaninglsn

10. MsmuauUnadelufu taelidesufiing Trichoderma Aifldunay
voutes Trichoderma+i1dnn+{Jomen 1:4:10 Tngvwiin ushe 50 niusamanauns Tsoas

Auluiunsaiinsoiuvseldsesiunquasulan (NsUAVINSINYAT, 2562)



2.3 L‘?’ila'a"l Phytophthora spp.

Fon Phytophthora spp. 39376UNANL Erwin and Ribeiro (1996) il

Kingdom Chromista
Class Oomycetes
Order Peronosporales
Family Pythiaceae
Genus Phytophthora

Phytophthora spp. ﬁmiﬁuﬁuiﬁmwmﬁamel,azhjmﬁ’mvm lunsalnsduiug
wuvandene {WuWUU heterogamous @319 antheridium (e3uagduiuginear) uag oogonium
(o¥orvduiuginaile) valtiAnauasudmmniionia oospore Fslunisuauniana awandi
mafué‘hLaaLLazwaﬂﬁﬁﬁjmawiNﬁ’u Answasly mating type sieafu 158071 homothallic Wie
anunsaivhanedieldasiinns naudaies \in cospore mifwiwegasluidloidefiv wagwaniiil
ANANAN9TY L38NT7 heterothallic LAANTINENTENING 2 mating types (Al Uag A2) Finaandn
fulel 339219 oospore naINIFUHAUS Laseulu sporangium sialy daunisduiuguuull
anfieune Sinnsadns sporangia Tuuw sporangiophore daiinainUateidulefiuannesesniy
nsv1y seuniindstudatunely nssgdadindonunaziasgluilu sporangium Aends
flwusiaves cytoplasm agnelu sy zoospore 7Tl 2 M9 (biflagellate) TvurnAueT
Taiwiniu (heterokont) @ransainenils (Fieure 2.1) iatndoudiluisafivondeazUanmaiia
wazilas encyst) wiauduinasadng cell wall Aiddrutsznauves cellulose siufl ales

fananInseufazsantduladvinatenalaense (17, 2545)

zo0spores
appressarium
z00sporangium

j K hausterium

— i E
sporylating lesion J,‘.

sporangium
SUMMER

sporangiophore

/ WINTER

™~ p inspm 4 SEXUAL
\?.J/ i %%/

enthendlum

Figure 2.1 Life cycle of Phytophthora spp.
(Source: Drenth and Sendall. 1994)



2.4 arswdifildlunistlesiuisaidios Phytophthora palmivara

astlestuiinion fauaniitostuniadivhanevende shvihddasullfden
dudatuiafalaens ann1anseaievendoan vharedurendeniinnasudiuesiion
Tildamsnsenidvianediv udliinnsgedulasiy dlngléidedsingeoinisvedlsaud
annsongndsnnaydulnventen fauauthnndy (sdnmanuns, 2562)

Tunsanwmstestuidndesindad muaulagldansiadl fosetyl Al (Figure 2.2) way
phosphonic acid (Figure 2.3) LﬁaqafmLi‘flumiszhL%@iﬂiuﬁzuuﬁﬁqwéﬂaaﬁ’m%am oomycete
Lay ascomycete $1UIULN TITILUATIS oAl ARTSA aﬁmﬁﬂizmwﬁlﬂumﬁm%ﬂﬁ

1 < 1 Q’Jl a A a 5 .
pg ISl ULa N laedin15AReUNTISUY acropetal wag basipetal

Common name: fosetyl-aluminuim

Molecular formulas: CsH;sAIOqP5™

Chemical group: ethyl phosphonates

Active Ingredient: aluminium tris-O-ethylphosphonate ...... 80%WG

Chemical structure: O

/\O/ \O_

AlP*

~vjmi

Figure 2.2 fosetyl-alminium

(Source: Fungicide resistance action committee, 2020)

Common name: phosphonic acid

Molecular formulas: H;0;P

Chemical group: ethyl phosphonates

Active Ingredient: phosphonic acid ...... 40% W/V SL

Chemical structure:

Figure 2.3 phosphonic acid

(Source: Fungicide resistance action committee, 2020)
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Jyaun uay auds (2545) AnwinisdanislsanauivesySeufiiad uanide s
Phytophthora palmivora A3UANA18n132Aa15A3l phosphonic acid 116U lagviin1suan
o P. palmivora Mevusaniieuiidaaisiad amatuiesidudniaielsn a1nnsmnans
wunsananseiihdutisaneiifuinsiinlse iiade P, palmivora ausssuwRann
88 Wosifud 1Tu 60 Wosifud uararnwaiildsunsUgnide 910 52 Wedidud anaudu 48
\Wasidud

$Hen (2535) liAnwiuszdansainvesansiall fosetyl Al lunismavaulsanatinees
yZeunsounasifamiaaniion P, palmivora Tasvhmsugnideseduls wuinsgy
luansavany fosetyl Al 8931 TUTY 4000 Mg/l ansaAIuANlSARALNLAR warsns
ANUTNTUYRIENSIAL fosetyl Al A13LduTY 2000 mg/l WUINAINITAIUANLIANALINYDY
S YUNNIUVIDITOIAIN

#nan wawanly (2537) vinsnaaesldansiadl fosetyl Al Bavunidouiiiulse 1nide
1 P. palmivora udng1 200 n$il ferin 100 803 aneantavaaesSeuildsunsdaniudy
Tsasanuinlauih 15% Tuvusit control 1Wulsa 40%

qUA3 waAmg (2539) ﬁwmimaawqméﬁa P. palmivora l%asiail phosphonic acid
Tunisfestiuridn Adnsianududu 1000 ppm wuindusmanisiinlse 20% luvaefidany
Fptiuiinlsn 90%

B uazAnE (2527) ﬁﬂmﬂﬁzﬁm%mmmmﬁﬁﬁmL%aﬁmizmw@m%’umwﬁmmmi

a a

& L = | | s &
Lﬁ]ifULC"]UIG]“U@QLGU 931 P. pOfOCIf/CO %QLﬁuaqLﬂﬂiiﬂIﬂuLuqm@QW@] NWUINUBI LI UANT

o

a a

wiaiulnues P. paracitica Utes PDA finausneansilosiufdmdalsaii fosetyl Al lu
SNTINUAULTY 25 50 waz 100 ppm WATINITIIYLAULAANAININEINU

Coffey and Bower (1984) vnmassnstiudensiasapiivinvenduls Phytophthora
spp. 9 a1ewus Ingldarsiad Ueedundm phosphonic acid wui P. citricola Fudans
L3 gYLAUle 48.3%-67.6%, P. cinnamomi 11.3%-38.5% Wag P. citrophthora 80.3%-89.3%

Noriyuki and Hirofumi (2017) Ainw1uUsednga1nves phosphonate lun1saiuaulsa
5104 L%yamma P. Palmivora lagld phosphonate sanisiasgiAulnvesdulonaznisasns
adasues P. palmivora wandliiiuinfidneniwlunismunulsn

Turkolmez and Dervis (2017) Ainwavesasiail metalaxyl-M + mancozeb, fosetyl
Al tlag phosphorous acid sialsas1ALLEY TAULLY fAadua1nid 31 P. Palmivora wuin

phosphorous acid #Usg@vEn ngegn Aruaunsiaweluszuuviow vieams
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3.1 LﬁusfmsfmLLazﬁnmé’nwmzmaé’mgmﬁwmL?;'asw Phytophthora spp. 8% 15A
N8y
3.1.1 LﬁUi'mwﬁ”Ja&iNvgL'%eluﬁl,l,ammmsmm%amww; Phytophthora spp.

IUSIUTINAQDEN9

Lﬁm’mmmqL’%EJuﬁLLama']miﬁuaaL%am Phytophthora spp. MNAIUTDIEIRU
wazka Tuiuidaviagans

ABnsiiudeyanismaaeg

- Nuiineasdensioiades

- Guiintuidiewd unasiinu waghingienans (GPS)

- 180N

miLLEJnI,%’a Phytophthora spp.

1agl938 Tissue transplanting technique Fod uiausiaaunad ialaud
yangvendoae Tiuunm 0.5 x 0.5 cm. shillausnmiuislasiy Clorox 10% Uszanm
3.5 Wil Aadginduiinunstieinge Ussane 3.5 mﬁ%’uéf’;&szmwﬁmﬁmumsﬁqsgjw
Falwuis wdathduduiinlununems V8 agar naw Selective media wsgnlneuanny
(Table 3.1) mﬂuﬁﬂaamﬁya (Laminar flow clean bench) ﬁwiﬂﬂmlﬂuﬁﬂm%ﬂa (Incubator)
2-3 Yu Tigamgiivies Wednnartudulovesdoniiineenuly cork borer sunmdukity
AUENA19 0.5 cm. Fausaaedulefiisayeanin 179une1s Potato dextrose agar (PDA)
Uul3lugusde 2-3 u 19 cork borer fausnaanaduleiulilu PDA slant dwsuldluns
aaonaly

Bnsivdayanismaaeg

~ Suausheglsafiiu

1wl Phytophthora spp. iwenlé

3.1.2 ﬁnmé’nwmzmeé’mgm%wmL%a'iﬂ Phytophthora spp. 8AlsAYISeY
Feaidies1 Phytophthora spp. Taemsiasduauemsiaeate PDA vunmaduy
rugusnas 9 cm. wagld cork borer vAEUHUALINA 5 mm. Tiaulvsdond Fadu
leusnameulaladveatds Nidvmuiiidulevesdoniiansnunaeiuemnsasnte vuls

Tamgiesudasyiuladuubents wsfinvanigldndeqansse



ad <

BMsinudayann1maass
- Anwaglalatwesd

- ase@evdnuzidulelaynI5ase sporangium Aeldndesansseiu

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

Amount per A.l. Concentration
Ingredient

1.0 Liter 0.5 Liter (PPM)
Basal Medium
*Clarified V8 Concetrate 50 mt 25 ml
Distilled Water 950 ml 475 ml
Difco Bacto Agar 15 ¢ RN
Amendments
Delvocid [50% pimaricin] 10 mg =0.01 ¢ 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 g 35.7 mg 50

* Clarified V8 Concentrate = Buffered V8 Juice [1.0 ¢ 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.g., 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)

3.2 Useiliuuseansninvasansadl fosetyl Al ag phosphonic acid 1un’1‘m’mqm°‘f}’ai'1
Phytophthora spp. aWAlsAYLIeY

nswienoTmsLaste V8 naufuansosiufdndes Tisssuarududusieg leud
500 1000 2000 az 4000 mg/l yesanseanaws 1neld cork borer YuIALEUNIUALENANS 5
mm. dnusnaveddalaivendesudarleloan wasluideuueims V8 agar finauans
Josturndndoniszduanududusineg Wisuisunmaesguedaladidentuyamunuie

919113 V8 agar Nlilanauansdosiumdntos vinmveassanududuay 4 90
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YuNnNan1mMaans
1. dannsasyrendes lnenmsinduiuaudnasvedalailize

2. awamesduinisduginisasyiulaveaduls WeiSeudisuiuyaniuny

nmsAwlalesiduinisddinisasaiulnueadies Phytophthora spp. way fosetyl

Al llag phosphonic acid

R1-R2

PIMC = x 100

R1
R1 = $AINITLA3QUVDUTDT

R2 = rillalailynniuay

3.3 MsAuraasUseiliuuseansnanvesd1siall fosetyl Al ag phosphonic acid Tunns
muqm%ai'] Phytophthora palmivora g1vglsaniTey
WHaNISNAaRIILERINT N ANELTUSITEY Tnemruald (wnu X) Wual log 904
anudiduvesanseiitesiufsndesilavaaey wagld wny v) Wudwlesidudnsiuds
nssuivinventes sntuunuandesiduinisiudinisiasaivle avldmanududu
damen antilog agldmmudiduresansiaiifiannsadudenisiesyiulale 50 Wesidus

PENNTT
Y = aln (X)+b
Y = Wesiudnisduginsiasyivlnusaties
X = AUULTUTe A saitasi Ul I NaLNsadugin1Tas YL AU U0 L0

Ine1A1 ECs NAuinlaanaunisasnas Useilliuussansnmauesansiadl fosetyl Al

ke phosphonic acid
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unil 4

WNaN1INA|DI

4.1 NMIUENWALIIVITINYBIY Phytophthora spp. AuAlsAYiseu
9INMSAURIDE NN HUNRAIAINANIINTDIY Phytophthora spp. 37u43U 5 @1 Tu

fun 4 6o lawn newlles uneal 9nevnsln wardnnaUsiy vesdminguns (Table

v
aa o

4.1) FIENWAULDINITANU RATUUSUEEY Watdangluvaaldaniidtinia a1adndudlen

\BY (Figure 4.1a) wazfUTLIMNA 8INIFIFURINILAAAWNATUIAENFUIMAATULNE JAUNETY

v elvgjananuuInAUnINAITANVeNE (Figure 4.1b)

Table 4.1 List of location details and condition in Chumphon

District Sub-district Farmer name GPS Location code
Mueang Tham Sing Whanvara Thaitas 10 24 55N, 993 33 E CL1
Sawi Na Sak Sujita Manghintew 10 1356 N, 99 02 E 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 CL4
Pathio Khao Chai Rat Pasit Sae-ngu 10 54 51N, 99 17 04 E CL5

Figure 4.1 Symptoms of Phytophthora disease on (a) stem rot disease, (b) fruit rot disease
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nnsiudegmiseului 4 sune neludminguns vinisuendeds Tissue
transplanting technique @1u1sausnladiuau 47 lealegan Uszneulunie sneties CLI
F1uau 12 lelowan dnneal CL2 99uu 5 lolwian gnevansln CL3 97w 10 lalawan

9 NaUz77 CLA 377U 9 lalatan wag CL5 974U 11 lalean feil (Table 4.2)

Table 4.2 List of Phytophthora spp. isolates from each location.

Tissue
Location code No. isolate
Stem Fruits
CL1 12 12 -
CL2 5 5 -
C 8 10 10 -
CLag 9 3 6
CL5 11 - 11

4.2 Ane1anEMENNAUFIUINGUYDIY Phytophthora spp. dWAlsAYISEY
NsAENEIEN B NINTUFIUINE TN 47 Teletan nudidnunglalaiuueinis
PDA fidnwaziduduleoursy dv1n dewdutus Uszana 5-7 7 w@uloazasqduaiueims

\HedTe vu1n 85 mm. (Figure 4.2a - 4.5a) nndultUaredudodulovendosiuueinis

v
a v 1%

PDA Wrlasuusiuglad Woidulelvunnnszate udlasmeuiu cover slip wieltAsiatuiu
voudefiasdly ldrmminde Wuhndudwindoliviaduiu iulilugnmgfives 1 fu
MIIvEBVANYNE  sporangium wavtduly arglindesganssed wudnlnisas1e sporangium
WUU ovoid, globose, pyriform, limoniform kag ellipsoid lalu & (hyaline) assUanedl
papilla (Figure 4.2b — 4.5b) dnwazidulodunuy non-septate 13876717 WANA I TUBUY
simple sympodium 598130 A0t WU Wou (Figure 4.2c — 4.50) wagd n15a5 14
chlamydospore At udnuazdeutisnay (Figure 4.2d - 4.5d) ANANYULAINGNITATILUN

T Phytophthora palmivora (Table 4.3)



Table 4.3 Morphology characterization of Phytophthora spp. Isolates causing durian

disease.

Isolate code Sporangium shape  Chlamydospores
CL1 st Ovoid v
CL1 S2 Ovoid v
CL1 S3 Ovoid v
CL1 s4 Ovoid v
CL1 S5 Ovoid v
CL1 S8 Ovoid v
CL1 S9 Ovoid v

CL1 S11 Ovoid v
CL1 S12 Obpyriform v
CL1 S13 Limoniform -
CL1 S14 Globose v
Gl ] § Ovoid Vv
EEAv sy Ovoid Vv
CL2 S2 Ovoid v
CL2 S3 Obpyriform v
CL2 sS4 Ovoid v
CLDSH Ovoid v
CL3 S1 Ovoid v
CL3 S2 Globose v
CL3 S3 Pyriform v
CL3 5S4 Ovoid -
CL3 S5 Ovoid v
CL3 S6 Globose v
CL3 S7 Ovoid v
CL3 S9 Globose v
CL3 S10 Ovoid v
CL3 S11 Ovoid v
CLa F1 Ovoid v

** ¢ that a chlamydospore has been formed

- no building chlamydospore



Table 4.3 Continuous.

Isolate code Sporangium shape Chlamydospores
CL4 F2 Obpyriform v
CL4 S3 Globose v
CLa sS4 Ovoid v
CL4 S5 Ovoid v
CL4 F7 ellipsoid v
CL4 F8 Ovoid v
CL4 F9 Ovoid v

CLa F10 Ovoid v
CL5 F1 Ovoid v
CL5 F2 Obpyriform X
CL5 F3 Ovoid v
CL5 F4 Globose v
ClBLES Pyriform Vv
CL5 F6 limoniform v
(LD 7 ellipsoid v
CL5 F8 ovoid v
CL5_F9 ovoid v

CL5 F10 globose v

CL5 F11 globose v

** o/ that a chlamydospore has been formed

- not formed chlamydospore

14
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Isolate code Font Back Spore Mycelium  Chlamydospore

CL1 S1

CL1 S2

CL1 S3

CL1 sS4

CL1.S5

CL1 S8

CL1 59

CL1 S11

CL1 S12

(@ (b) (0 (d)
Figure 4.2 Morphological characterization of Phytophthora spp. at Thum sing Sub-district,

Mueang district. Isolates causing durian disease; colony (a), sporangium (b), mycelium (c)

and chlamydospores (d)
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Isolate code Font Back Spore Mycelium  Chlamydospore

CL1 513

CL1 S14

CL1 S15

Figure 4.2 Continuous.
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Isolate code Font Back Spore Mycelium  Chlamydospore

CL2 S1

CL2 S2

CL2 S3

CL2 sa

CL2 s7

@ NG o @
Figure 4.3 Morphological characterization of Phytophthora spp. at Na Sak Sub-district,
Sawi district. Isolates causing durian disease; colony (a), sporangium (b), mycelium (c) and

chlamydospores (d)
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Isolate code Font Back Spore Mycelium  Chlamydospore

CL3 Sl

CL3 S2

CL3 S3

CL3 sS4

CL3.S5

CL3 S6

CL3 7

CL3 S9

CL3 S10

L3 S11

(@ (b) (c) (d)
Figure 4.4 Morphological characterization of Phytophthora spp. at Thung Takhrai Sub-
district, Thung Tako district. Isolates causing durian disease; colony (a), sporangium (b),

mycelium (c) and chlamydospores (d)
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Isolate code Font Back Spore Mycelium  Chlamydospore

v e ¥
N "
| 9

CL4 F1

CL4 F2

CLa s3

CL4 sa

CLa S5

CLa F7

CLa F8

CL4 F9

CL4 F10

@ 0) © 5
Figure 4.5 Morphological characterization of Phytophthora spp. at Thale Sap Sub-district,

Pathio district. Isolates causing durian disease; colony (a), sporangium (b), mycelium (c)

and chlamydospores (d)
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Isolate code Font Back Spore Mycelium  Chlamydospore

k

}

=\ \

CL5 F1

CL5 F2

CL5 F3

CL5 Fa

CL5 F5

CL5 F6

CL5 F7

CL5 F8

CL5 F9

CL5 F10

(a (b) (0 (d)
Figure 4.6 Morphological characterization of Phytophthora spp. at Khao Chai Rat sub-

district, Pathio district. Isolates causing durian disease; colony (a), sporangium (b),

mycelium (c) and chlamydospores (d)
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Isolate code Font Back Spore Mycelium  Chlamydospore

/

CL5 F11

(a) (b) (0 (d)

Figure 4.6 Continuous.
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4.3 Usziliuuseansanuasasall fosetyl Al waz phosphonic acid °lum'a'ﬂ'mqw??as'1
Phytophthora palmivora mmqiiﬂm'%ﬂu

@it 1 CL1 luwaiiufishuagnast sunadlos s1uau 12 lelsan nuiuszansam
vosoadfia-ezgiidon AAnududuszning 500 - 1,000 mg/l 1uau 8 lolatav uazaiu
Fuduanndn 1,000 me/l $1uau 4 lelsan UssdnSanaewloalnin weda fnnududusi
191 500 me/l §1wau 1 lelaan fimududuszning 500 - 1,000 me/l S1uau 1 lolwian

WAZAILILTULINNTT 1,000 mg/l S1uau 10 Telwian (Table 4.4)

Table 4.4 Fosetyl Al and phosphonic acid, regression equation, coefficient of
determination (R?), sensitivity and 50% effective concentration of mycelial growth of

Phytophthora spp. at Thum sing Sub-district, Mueang district. Isolates causing durian.

Isolate code (100 mg/l) Regression equation R2 (%) ECso** (mg/l)

FA y = 40.358\n(x) - 221.72 0.86 839.44
CL1 S1

PA y = 32.215ln(x) - 174.12 0.98 1050.48

FA y = 40.302\n(x) - 223.73 0.90 890.66
CL1. S2

PA y = 12.002\n(x) + 2.8076 - 0.67 <500

FA y = 42.363\n(x) - 241.4 0.88 971.30
CL1.53

PA y = 61.25n(x) - 260.22 0.93 1845.45

FA y = 48.032\n(x) - 283,65 0.88 1039.41
CL1 S4

PA y = 29.129n(x) - 159.77 0.86 134132

FA y = 42.183(n(x) - 237.35 0.89 908.67
CL1 S5

PA y = 30.398In(x) - 164.54 0.91 1161.77

FA y = 83.171n(x) - 247.48 0.91 983.12
CL1 S8

PA y = 26.939n(x) - 133.77 0.95 91755

FA y = 82.621n(x) - 242.69 0.91 960.48
CL1 S9

PA y = 36.082ln(x) - 201.62 0.97 1068.01

FA y = 47.867\n(x) - 288.29 0.93 1170.76
CL1 S11

PA y = 29.649n(x) - 171.92 0.98 1780.95

FA y = 53.534ln(x) - 327.57 0.88 1156.20
CL1 S12

PA y = 26.132\n(x) - 157.2 0.92 2776.57

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/\).



23

Table 4.4 Continuous.

Isolate code (100 mg/l) Regression equation R? (%) ECso** (mg/l)

FA y = 51.408ln(x) - 312.49 0.9 1154.28
CL1 S13

PA y = 36.008ln(x) - 206.89 0.9 1254.19

FA y = 44.009In(x) - 251.98 0.89 955.06
CL1 514

PA y = 27.582\n(x) - 144.48 0.97 1165.86

FA y = 80.589\n(x) - 226.32 0.89 904.83
CL1 515

PA y = 37.434n(x) - 219.39 0.92 1334.61

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/\).



24

@it 2 CL2 luwnitufisneas suaundn s1uau 5 Telaan nuiUssansanwes
Weoadiia-avgiiiluy Fiaududusening 500 - 1,000 me/ $auau 1 Tolwan wazamududu
110177 1,000 me/l $9uu 4 Telwian Uszaninmveanealndn weda finnnududusiingy
500 mg/l 91w 3 Teleian ANUNTUIEWNINN 500 — 1,000 me/l 91uau 1 lelgian wagaiu

WUTUNINAT1 1,000 me/l 31u3u 1 lelaian (Table 4.5)

Table 4.5 Fosetyl Al and phosphonic acid, regression equation, coefficient of
determination (R?), sensitivity and 50% effective concentration of mycelial growth of

Phytophthora spp. at Na Sak Sub-district, Sawi district. Isolates causing durian disease.

Isolate code (100 mg/l) Regression equation R?(%)  ECso** (mg/l)

FA y = 34.325|n(x) - 181 0.97 836.97
CL2 S1

PA y = 2.6344\n(x) + 60.064  0.00 <500

FA y = 46.521In(x) - 279.05  0.96 1179.85
CL2 s2

PA y = 32.736In(x) - 177.53  .0.94 1043.62

FA y = 88.294n(x) - 258.81  0.95 1066.16
CL2 s3

PA y = 22.761In(x) - 89.146 - 0.99 <500

FA y = 82.935\n(x) - 249.19  0.96 1062.56
CL2 54

PA y = 21.014ln(x) - 83.715  0.66 580.06

FA y = 84.698\n(x) - 260.67 0.93 1043.59
CL2 S7

PA y = 3.0095n(x) + 58.783  0.01 <500

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/\).
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a3 L3 luailufishuananglad snevanzln S1uau 10 lelwan wui
Uszavsnnwewesdfia-ovgiiden finnanduduszaing 500 - 1,000 me/l $1uau 6 lelwian
wasAudRduINng1 1,000 me/l $1uau 4 Telwan Uszansnmuvesealndn wedn iny
Fudusindn 500 me/l S 6 Tolean wavarnududusening 500 - 1,000 me/l §1wau 4
Tolgian (Table 4.6)

Table 4.6 Fosetyl Al and phosphonic acid, regression equation, coefficient of
determination (R?), sensitivity and 50% effective concentration of mycelial growth of
Phytophthora spp. at Thung Takhrai Sub-district, Thung Tako district. Isolates Causing

durian disease.

Isolate code ~ (100 mg/l) Regression equation R?(%)  ECso** (mg/l)

FA y = 45718ln(x) - 27159  0.96 1134.79
CL3_S1

PA y = 8.0098In(x) + 36359 0.82 <500

FA y = 41.602In(x) - 234.12 091 924.70
CL3 S2

PA y = 5.6049(n(x) + 43918 0.08 <500

FA y = 39.296ln(x) - 214.48 - 0.89 837.53
CL3 S3

PA y = 9.8435(n(x) + 18.049  0.40 <500

FA y = 47.167\n(x) - 279.44 ~ 0.89 1079.81
CL3 Sa

PA y = 13.468\n(x) - 7.0456 0.83 <500

FA y = 43.125n(x) - 25191 0.97 1097.52
CL3 S5

PA y = 26.4ln(x) - 123.59 0.95 717.21

FA y =39.746ln(x) - 221.41 ~ 0.94 923.90
CL3 S6

PA y = 20.456In(x) - 73.837 093 <500

FA y = 39.932(n(x) - 22052~ 0.89 875.25
CL3 S7

PA y =29.831ln(x) - 146.05  0.95 713.87

FA y = 39.606ln(x) - 22426 0.98 1017.09
CL3 S9

PA y = 16.08ln(x) - 34.202 0.97 <500

FA y = 41.994In(x) - 236.09  0.89 909.26
CL3 S10

PA y = 28.415n(x) - 131.12  0.95 586.45

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/L).



Table 4.6 Continuous.
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Isolate code (100 mg/\) Regression equation R? (%)

ECso** (mg/l)

FA y = 39.551ln(x) - 216.6 0.89
CL3 S11
PA y = 32.84ln(x) - 164.05 0.89

846.12
677.20

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/V).



27

gt 4 CLa luluaitudi sruanziansnd snnevinuey sauau 9 lelsian wuii
Uszaninmvesrleadiia-avgiliiley fianududusindt 500 me/ §1wau 1 lelwian A
WUTUIEWIN 500 - 1,000 me/l 31w 4 lolwian wagmududuiinnii 1,000 me/l 91U
4 lelwian Uszdnsnmuvesealnin wedn finnaududusinia 500 med S1uau 2 lelwan
ALTNTUTENIN 500 — 1,000 mg/l 91U 6 tolelan wagAuNguuInnal 1,000 me/l

311U 1 loletan (Table 4.7)

Table 4.7 Fosetyl Al and phosphonic acid, regression equation, coefficient of
determination (R?), sensitivity and 50% effective concentration of mycelial growth of
Phytophthora spp. at Thale Sap Sub-district, Pathio district. Isolates Causing durian

disease.

Isolate code (100 mg/l) Regression equation R%(%)  ECso** (mg/l)

FA y = 35917In(x) - 188.69  0.89 <500
CLa F1

PA y = 26.17In(x) - 115.56 0.98 559.10

FA y = 33.797In() - 171.35  0.89 698.82
CL4 F2

PA y = 19.83ln(x) - 59.73 0.88 <500

FA y = 63.106In(x) - 24813 0.93 1008.48
CL4 S3

PA y = 28.956ln(x) - 135.09  0.95 597.11

FA y = 43.893In(x) - 253.24 0.92 1000.86
cL4 sa

PA y = 39.766ln(x) - 224.06 0.94 984.18

FA y = 62.252n(x) - 240.33 092 1308.89
CL4 S5

PA y =29.033In(x) - 137.71 ~ 0.97 602.52

FA y = 32.766ln(x) - 16481  0.92 703.37
cLa F7

PA y = 2.5175n(x) + 69.685  0.02 <500

FA y =39.892n(x) - 219.68  0.89 862.86
CL4 F8

PA y = 31.503ln(x) - 159.25  0.98 766.80

FA y = 46.736\n(x) - 274.47  0.89 1035.47
cLa F9

PA y = 38.891ln(x) - 220.11  0.99 1038.26

FA y = 37.924ln(x) - 207.85  0.95 897.06
CL4 F10

PA y = 27.899In(x) - 129.28  0.97 617.72

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/\).
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A3U9 5 CL5 Tutuai ufi duatunbyesy 81unevwgy 91991 11 balaan wusan
Usgansnmveseadiia-svaililoyn Nauidudusiinit 500 me/l $1uu 4 lolaian uazadny
WUTUTEWING 500 — 1,000 me/l 31uu 7 lelwian Ussdndamvesealniln wedia a1

Wudusinda 500 me/ S1uau 11 lelwan (Table 4.8)

Table 4.8 Fosetyl Al and phosphonic acid, regression equation, coefficient of
determination (R?), sensitivity and 50% effective concentration of mycelial growth of
Phytophthora spp. at Khao Chai Rat sub-district, Pathio district. Isolates Causing durian

disease.

Isolate code (100 mg/l) Regression equation R?(%)  ECso** (mg/l)

FA y = 26.537In(x) - 113.6 0.89 <500
CL5 F1

PA y = 17.06ln(x) - 38.855 0.96 <500

FA y = 25.777\n(x) - 107.13 -~ 0.89 <500
CL5 F2

PA y = 17.859(n(x) - 48.038 ~ 0.99 <500

FA y = 29.023In(x) - 133.44  0.89 555.85
CL5 F3

PA y = 20.41n(x) - 64.517 0.88 <500

FA y =25937In(x)- 10851  0.89 <500
CL5 Fa

PA y = 18347In(x) - 51.291  0.98 <500

FA y =26.176ln(x) - 110.82 0.88 <500
CL5 F5

PA y = 18.228(n(x) - 46.653 091 <500

FA y = 28.705In(x) - 130.56  0.89 539.26
CL5 F6

PA y = 16.851ln(x) - 39.585 = 0.99 <500

FA y = 29.08(n(x) - 133.13 0.89 547.92
CL5 F7

PA y = 19.103In(x) - 56.97 0.98 <500

FA y =32155n(x) - 157.91  0.89 6012.82
CL5 F8

PA y = 20.579In(x) - 70.909  0.98 <500

FA y = 34304n(x) - 17505  0.89 706.59
CL5 F9

PA y = 21.984ln(x) - 80.173  0.98 <500

FA y = 30.802ln(x) - 14736  0.89 606.30
CL5 F10

PA y = 19.562ln(x) - 61.508  0.99 <500

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/L).
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Isolate code (100 mg/\) Regression equation R? (%)

ECso** (mg/l)

FA y = 31.523In(x) - 153.34 0.89

CL5 F11
PA y = 20.113(n(x) - 64.821 0.97

633.03
<500

FA = fosetyl Al, PA = phosphonic acid
*y = percentage of mycelial growth inhibition; x = fungicide concentration.

** Calculated by the concentration equation (mg/V).
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Isolate code

CLI S1|CL1_S2

CLI_S3|/CL1_S4
CLI S5
CL1_S8/CL1_S9
CL1_S11CL1_S12\
CLI SI3CLI_S14

CL1 SI5CL2 S1

cL2 s2|cL2.s3 ) \
CL2 84 |cL2 87\ £8%.
CL3 S1'|CL3_ 82/ %

CL3_83 |CL3_S4

ELEVE D

¢k

GinaiN

CL3 85 |CL3_S6

CL3 S7 |CL3 s9

CL3 S10CL4_F1

** FA = fosetyl Al
Figure 4.7 The results of the fosetyl Al fungcide test at various concentration for
controlling Phytophthora palmivora from durian sample collection in 4 districts within

Chumphon province.



31

Isolate code Control 500 1000 2000 4000

CL4 F2 |CL4_S3

CL4 S4 |CL4_S5

CL4 F7 [CL4_FS8

CL4 F9 (CL4 F10

CL3 S11|CL5_F1

CLS F2 [CL5_F3

CL5 F4 |CL5_F5

CL5 F6 |CL5_F7

CL5 F8 |CL5_F9

CL5 F10/CL5 Fl1

** FA = fosetyl Al

Figure 4.7 Continuous.
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Isolate code

CL1 SI|CL1_S2

CL1_S3|CL1_S4

CL1 S5

CL1_S8|CL1_S9

CL1_SIICL1_S12

CL1 SI13CL1_S14

CL1_S15CL2 S1

CL2 S2 /CL2_S3

CL2 S4 |CL2 S7

CL3 SI CL3 82

CL3_S3 |CL3_S4

CL3 S5 |CL3_S6

CL3 S7 |CL3_S9

CL3 SI10CL4_F1

** PA = phosphonic acid
Figure 4.8 The results of the phosphonic acid fungicide test at various concentration for
controlling Phytophthora palmivora from durian sample collection in 4 districts within

Chumphon province.
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Isolate code Control 500 1000 2000 4000

CL4 _F2 |CL4_S3

CL4 S4 CL4_S5

CL4 F7 [CL4_FS8

CL4 F9 (CL4 F10

CL3_SI1ICLS F1

CL5 F2 |CL5 F3

CL5 F4 |CL5_F5

CL5_F6 [CL5_F7

CL5 F8 |CL5_F9

CL5_F10/CL5_Fll

** PA = phosphonic acid

Figure 4.8 Continuous.
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3150INANITNAAD

5.1 m'iLLEJnLLaZ‘J'mS'Jm%aﬁ Phytophthora spp. mmqkﬂm‘%au

9INNISAURIDENITEUTILI 5 a3 Tuflufl 4 no Meludmiaguns yinsuwen
i 851 Phytophthora spp. 1a825 Tissue transplanting technique U1u81%15 PAR(PH)-V8
selective medium it 8n519d8 U NYUENIITUgINT N EIMTUNITTAT LA 831
P. palmivora mﬂmamimammmmLLaﬂL%asﬂu%qwélé’ﬁwuau 47 Tolgian as9aouUanyMe
MedugIIngl ngldnaesganssal Masweny 40x nudin15a31e sporangium WU ovoid,
globose, pyriform, limoniform wag ellipsoid laluiid (hyaline) mssUanedl papilla dnwele
Fulenfuwuu non-septate 1389812 wanAsiuLuy simple sympodium %3ee1aiiaulyl
WUUOU Lardin13a31e chlamydospore Antu Snvasreudhanay Fadhvassinandnswun
ledlu Phytophthora palmivora asaaNs189 U0l Waterhouse (1963), Xiao Yang (2014)
W Hui-cai Zeng (2018)

5.2 UsziliuUszansninwuasdsiall fosetyl Al waz phosphonic acid 1unﬂsﬂ'squﬁasﬁ
Phytophthora spp. 8AlANITEY

U3¢ An8 nmuedaisiadl fosetyl Aluay phosphonic acid Tun1saaua ud 831
P. palmivora Til#annasuenuarsausan s1usu 47 lelsan nuindesidudnisasyduln
voatoranasmusnanututuresarsdidiingy Ao 500, 1000, 2000 waz 4000 ppm
pagdu lasarnansaiiviaesuiaduasusznau phosphonates fiflaaandadesiunisid
yhangeule ammiﬂizmamaqL%@aﬁLwQIiﬂ yhapauenteniinnasuudiuvesiiarilill

= LY

aunsasenidinaeiy wakiinisgedulaeiy waslinuaudiausandeuiinieluvioun vie

q

9115 @3990 38R U TURINUAILANY ATUANNITYUNTNLAZ TUNIUNTEUIUNTVE BT UGVRY
Hoauvg dawlngldidle Usngernisvedsaudl anunsaveadsnmaaigdvlavende (nau
Fpnanung, 2562) Mseengrisvealealiiundauuandsesnlunudneninnisneuaues
sensilosfiuvasiiy (Guest et al, 1984) Wil FRAC (2020) F1891uastungu phosphonate
frudsseniseluszaus

Mnmmadevaaditosiuidades fosetyl Al luanmiesujifinisliaonados
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Wesidurnisiasyiivlaanas fe 96.18, 91.11, 77.20, 1.50 uaz 1.06 muaisu uagly
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donndoeiuuiseves Matheron et al. (2000) filsvinsnaasuasiaddostumdmdes
Phytophthora spp. Taedlasiail fosetyl Al fimnudiudu 0.1, 1, 10, 100, 1000 waz 3000
opm Banuinsziuaududu 1000 ppm annsadudensiesaivlnvesduleldunduedng
HudAty WAl UEAARRINUNUITEVRY AN wazAne (2537) 91nn1Taaedldalsiall
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wuigsunsnnaeulunsel wardidenadeiiuiiseves Unyaun wazauds (2545) wuiu
filgvinisveaadldaiseail phosphonic acid ﬁmﬁé’fﬁunﬁauﬁLﬁmisﬂmm%aﬂ P. palmivora
1AU55INYA LLazﬁlé’%’Umsﬂqmﬂ?jya P. palmivora #s19dullasidunnisiinlsa wuinaisiadl
ohosphonic acid Tugms1 20 ml few 20 ml ¥roanttesifudnisiialsals Tngide
P. palmivora TiAatulusssusiann 88% anandu 60% druide P. palmivora ke sun1s

Ugnanasann 52% tiu 48%
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o3 15LAl fosetyl Al a’lmsaﬁus‘ijamil,ﬁfglﬁuim Feududusingy 500 me/ $auau 5 e
Tan ANULNTUTENING 500 — 1,000 mg/l §1uu 26 lelalan Laganududuinnin 1,000
me/l 117w 16 leloan uazussansammesansiail phosphonic acid @unsadudanis
L3LAule frnududusandt 500 meg/l 91 23 Teleian ANUNTUsERINe 500 — 1,000

mg/l 91U 12 leloian wazanududuunnnin 1,000 mg/l $9uiu 12 Telean
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Appendix 1. Fungicide resistant assay of Phytophthora spp. causing durian disease on

V8 agar amended fosetyl Al and phosphonic acid.

Isolate Percent of inhibit (%)
(100 mg/\)

code 500 1000 2000 4000
FA 18.04 66.14 100 100

CL1 S1
- PA 25.80 50.99 66.45 95.08
FA 22.34 52.90 99.27 100

CL1 S2
- PA 70.46 96 94.26 98.77
FA 21.35 42.31 100 100

CL1 S3
- PA 1.49 23.49 39.71 91.39
FA 3.97 55.16 100 100

CL1 S4
y PA 30.49 31.44 53.98 90.28
FA 16.49 58.14 100 100

CL1 S5
- PA 31.86 37.07 60.75 94.20
FA 16.64 48.50 97.66 100

CL1 S8
b) PA 38.06 a7.82 66.76 93.99
FA 16.29 52.70 96.99 100

CL1 S9
» PA 27.02 40.71 73.25 99.54
FA 1772 36.58 91.53 100

CL1 S11
% PA 10.62 33.53 57.30 71.20
FA -7.10 50.23 100 100

CL1 S12
- PA 11.37 15.03 29.44 63.61
FA 0.96 40.79 100 100

CL1 S13
- PA 14.31 a4a.79 68.66 89.55
FA 12.92 56.19 100 100

CL1 S14
- PA 23.78 48.32 68.50 80.69
FA 23.08 49.42 100 100

CL1 S15
N PA 20.33 3394 54.40 100
FA 32.23 52.59 87.20 100

CL2 S1
B PA 100 49.22 67.48 100
FA 23.75 47.06 82.36 100

CL2 S2
- PA 31.66 43.12 65.01 100
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Isolate Percent of inhibit (%)
(100 mg/\)

code 500 1000 2000 4000
FA 28.66 51.54 88.53 100

CL2 S3
N PA 52.44 68.18 83.27 100
FA 14.42 46.90 87.76 100

CL2 sS4
- PA 59.39 45.85 69.68 100
FA 26.68 52.98 91.72 100

CL2 S7
N PA 100 50.80 71.66 100
FA 100 49.62 84.60 100

CL3 S1
N PA 83.31 94.55 100 100
FA 37.67 56.47 96.88 100

CL3 S2
y PA 93.97 61.79 82.55 100
FA 40.72 59.73 100 100

CL3 S3
- PA 86.97 70.86 100 100
FA 39.21 29.85 100 100

CL3 S4
= PA 72.02 90.59 100 100
FA 31.54 50.66 82.19 100

CL3 S5
e PA 44.81 54,73 72.15 100
FA 37.42 56.60 91.35 100

CL3 S6
% PA 57.26 63.70 17.27 100
FA 23.29 53.34 100 100

CL3 S7
- PA 42.29 52.74 86.38 100
FA 18.78 51.28 82.15 100

CL3 S9
- PA 67.91 73.35 88.54 100
FA 17.37 56.81 100 100

CL3 S10
B PA 44.16 63.23 92.67 100
FA 22.28 59.01 100 100

CL3 S11
- PA 37.81 58.94 100 100
FA 31.79 55.67 100 100

CL4 F1
N PA 48.10 61.67 87.37 100
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Isolate Percent of inhibit (%)
(100 mg/V)

code 500 1000 2000 4000
FA 35.23 60.05 100 100

CL4 F2
N PA 63.03 73.46 100 100
FA 12.33 55.09 90.87 100

CL4 S3
N PA 39.92 69.75 90.22 100
FA 13.77 50.68 96.23 100

CLda s4
N PA 23.18 44.65 89.83 100
FA 15.90 54.12 94.69 100

CL4 S5
N PA 42 .34 60.50 88.76 100
FA 36.74 58.74 96.08 100

CcLa F7
y PA 100 67.17 84.62 100
FA 22.33 56.50 100 100

CL4 F8
- PA 33.67 62.05 81.42 100
FA 8.89 49.38 100 100

CL4 F9
= PA 21.60 46.05 80.42 100
FA 25.18 52.73 91.14 100

CL4 F10
- PA 40.05 69.43 82.96 100
FA 50.21 65.43 100 100

CL5 F1
\ 1 PA 64.58 81.52 9351 100
FA 50.95 68.48 100 100

CL5 F2
B PA 63.68 73.78 88.61 100
FA 45.22 63.17 100 100

CL5 F3
N PA 62.18 71.99 100 100
FA 50.83 67.73 100 100

CL5 F4
N PA 63.42 73.18 90.61 100
FA 51.13 65.17 100 100

CL5 F5
PA 64.30 79.39 98.64 100
FA 45.16 65.55 100 100

CL5 F6
PA 64.67 77.57 88.38 100
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Isolate Percent of inhibit (%)
(100 mg/V)

code 500 1000 2000 4000
FA 44.28 65.87 100 100

CL5 F7
N PA 61.76 73.49 91.18 100
FA 37.85 63.57 100 100

CL5 F8
N PA 58.68 68.07 86.75 100
FA 33.50 61.72 100 100

CL5 F9
N PA 55.70 71.02 90.50 100
FA 41.09 63.23 100 100

CL5 F10
N PA 59.75 73.50 88.34 100
FA 40.07 61.29 100 100

CL5 F11
4 PA 60.14 72.18 92.01 100
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