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RONNACHIP LEEPRASERT INITIAL INOCULUM ASSESSMENT
OF Caolletotrichum gloeosporioides Penz., THE CAUSAL AGENT OF
ANTHRACNOSE IN CHILLI PEPPER. THESIS ADVISORSOPONE

WONGKAEW, Ph.D. 47 PP.

INITIAL INOCULUM ASSESSMENTLCoalletotrichum gloeosporioides/CHILLI

PEPPERANTHRACNOSE

Applying chemicals to control chilli anthracnoseusad byColletotrichum
gloeosporioides is rather difficult because the quiescent infatitannot be estimated.
Stimulating chilli peppers to show symptoms of ¢fugescent infection may enable the
fungicide application to be done more effectiva@lfis study aimed to use paraquat,
ethephon, and water deficit to stimulate symptonpression and serological
technique to detect the quiescent infection. Thepesaments utilized C.
gloeosporioides isolated from Suranaree University of Technologgiganic farm
which was the most virulent isolate and Super Huolligpepper Capsicum annuum
L.) as tested variety. Prior to the experimentsyssuspensionf C. gloeosporioides
(1x1Pspores/ milliliter) was sprayed horizontally onttee leaves of 2 months old
plants and kept for 48 hours in greenhouse at 2/C90% RH. The experiment was
conducted in a randomized complete block designBCwith 4 replications, 1
plant/replication. Fourteen treatments were coretli@h the paraquat experiment. In
treatments 1-7, paraquat was sprayed at the coatientof 0, 6.92, 13.84, 20.75,
27.67, 41.51 and 55.34 mg/l respectively. In treatts 8—14, the same concentrations
of paraquat as that of treatments 1-7 were alsaysgron to the plants but without

inoculation. The ethephon experiment was conduittelB treatments. In treatments



1-9, the pre inoculated peppers were sprayedetiitbphon at the concentration of 0,
12, 24, 36, 48, 60, 72, 84 and 96 mg/l respectivieljtreatments 10-18, the same
concentrations of ethephon as that of treatmerfisniere also sprayed on to the plants
but without inoculation. For water deficit, the expnent was conducted in 8
treatments. In treatments 1-4, the pre inoculatggpers were watered at 300, 150, 75
and 38 ml/pot equivalent to 1, 1/2, 1/4 and 1/8ewdtolding capacity (WHC). In
treatments 5-8 the same amount of water were dggnwithout inoculation. The
plants were kept in a greenhouse at 27°C and 90%(ftiHthe treatment to stimulate
symptom expressiohe treatment effects were evaluated by countieddsions and
falling leaf number. For paraquat application, residns were observed on the
uninoculated treatments (8—14) while in the inomdareatments, the plants showed
4, 4.5, 3.25, 5.75, 10, 9 and 9 average lesionplpet when received paraquat at the
concentration of 0, 6.92, 13.84, 20.75, 27.67, B5Bd 55.34 mg/l respectively. The
uninoculated plants received paraquat at 27.6/14and 55.34 mg/l had 0.3and
7.25 of average falling leaves/plant, while theculated plants sprayed with 20.75,
27.67, 41.51 and 55.34 mg/l had 1.#25, 5.75 and 12 of average falling leaves per
plant respectively. For ethephon application, neioles were observed on the
uninoculated treatments (10-18) while the inocdlateatments, the plants showed
2.75, 4.25, 3.25, 6.35, 7.25, 2.5, 2.5, 3.5 ande3age lesions per plant when received
ethephon at the concentration of 0, 12, 24, 3660872, 84 and 96 mg/l respectively.
The uninoculated plants received ethephon at 73r#196 mg/l had 3.25, 3.2hd
6.25 of average falling leaves/plant, while thecmated plants sprayed with 36, 48,
60, 72, 84 and 96 mg/l had 1.75, 2.25, 3.25, 562%5 and 8.25 of average falling
leaves per plant respectively. For water applicattbe plants showed 4.5, 8.25, 10.0,

18.5 average lesions per plant when water was qvehe 1, 1/2, 1/4 and 1/8 WHC



respectively. The number of lesions and leaf fgimvere statistically different among
the treatments. Therefore spraying paraquat atcthrecentration of 27.67 mgl/l,
spraying ethephon at the concentration of 36 mgdiving water deficit at 1/8 WHC
could be used to estimate the degree of quiesoéetttion byC. gloeosporioides in
chilli pepper. A polyclonal antiserum was producdedrabbit by injections with
mycelia and conidial extracts of. gloeosporioides. When tested with 1xf0
conidia/ml spore suspension of selected fungi uBIAg-indirect ELISA protocol, it
reacted specifically witlC. gloeosporioides and weakly cross reacted with capsici
and Sphaceloma sp.but not with Phytophthora spp. By using infected pepper leaf as
solid surface instead of the plastic plate surfaxedetect quiescent infection by
ELISA, it was found that 5 minute-boiled infectexhf could be used for the detection

of C. gloeosporioides.
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Mmesneddnyaiaziee

A = absorbance

Ab = antibody

Ag = antigen

As = antiserum

DAC = Direct Antigen Coating

ELISA = enzyme-linked immunosorbent assay
MWCO = Mountain West Council of Optometrists
PBS = phosphate buffer saline

PBS-T = phosphate buffer saline tween

PDA = potato dextrose agar

PDB = potato dextrose broth

WA = water agar

WHC = water holding capacity
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Kingdom : Plantae

Division : Magnoliophyta

Class : Magnoliopsida

Subclass : Arteridae

Order: Solanales

Family: Solanaceae

Genus: Capsicum

Species: C. annuum  C. pubescens C. baccatum C. fructescens C. chinense
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WAlU1UD3 subcuticle hypha 11199910N151AA hypersensitivity reaction TuUSMFaaNg1Na
U @91 appressorium @ WIZWNAIDGULHIVOIHANG TgnuaznuTNTa1a subcuticle
Y
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& . v oA @ 2 g o, A gy
1981) lae¥031 Colletotrichum spp. @9 appressoria mﬁmysmuammmmawwﬂﬂﬂmiu 9-
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?’Nﬂﬁ’n'ﬂ\‘]ul']ﬂqmﬁﬂﬁuﬁ@ﬂLW@iﬁlﬁfJﬂl!ﬂNﬂ'} ﬂWﬂuui“ﬁﬂﬁWﬂWNﬂiﬂU5&3313@8@]@55?”1\‘]
Aa Y A A d o o o A Y 1 A d o A Y

NIV UIVDUADANUUIAINUNUINT A DA eppendorfLwaiﬁﬁauﬂtlmiﬂamaita’amumﬂu‘ﬁafJﬂ

a IS

° - A A vy va A 2 VA
UIMDDA eppendorf ﬂmﬁma@ﬂumu”lﬂu@lmuﬂqmﬁﬂu 4 D3Ryl mﬂuuﬂ@mumﬂu

U
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Y ]
Wunaeslunaea eppendorf YUIA 1.5 UAAAAT LAU 0.02 % Sodium azide (NaN,) etloariu

a a A dA A a d? vy A g Y
NITLTYUDIVAUNTYDU ) Vl@']mﬂﬂellu‘l@ﬂlalﬂﬂ normal serum hlj!ﬂuna'lu']u

3.4.3 MSAADUAIDY
) Aa A A 9 9 = 9 1 3 g 1 z ] [
Mueuanuiwsou1d1nde 3.5.1 AAINTLAMENINUA 3 ASIAAZATINIIAY 7-10
o o A a v 9 K A
Julagasean 1 uag 2 AAVINAUIND (intramuscular) USTOUAL INA IASHAUAITHUIUADY
LHOUAIUN Freund’s adjuvant, complete (Difco Laboratories, USA) luonsiaiu 1:1 (v/v) Nay
[ o I & 1 1 @ a a
Idnfuaulidnyazdluasuandu Fanszaouaazdinzaalsuasasuviuassauau
Y a Aaa = Y 9 = [ Y [ qul d' = 9 9 A
MY 0.5 Jaaans laelanududuvedTUsauMIAY 1.69 pg/ml 821599 3 A uduiaon
(intravascular) D330 Uy Tagldasuviruaosueudou 1 Jadans Iae lunauiy Freund’s

adjuvant

3.4.4 MINUILUAIBH

< a 1 v @ <] <3 a 1 09; Y c?/‘
!ﬂ’UlL’f]u@ILG]ﬁqlJﬁﬂ‘]slmglaﬁl']ﬂﬂﬂ'lilﬂﬂ normal serum LﬂULL@H@IL%ENﬂiQL!iﬂWﬁQ%Wﬂa@Iﬂﬁ\‘]

a a

v Y
35015 Ju d1w9u 5 Tadans nasnndniueudmgulinageuanummizmiz iy

Y
%

a I a 1 { < ] :;’ o o a aa
UBUAIU uazmuuaum%qmsﬁ 2 TR UHININAT LT 71U NUIU 5 Uaaang

o (Y] a Y t-ﬂ' a %
35 ﬂ15ﬂ53ﬂﬂﬂﬂﬂ31uﬂ1!W1$!ﬂ1$ﬂﬂﬂﬂ!!ﬂuﬂ!“ﬁ%uﬂﬂﬂﬂqﬂ
o Aa "\ oAn Y a o Y a . . .
Wweuagud laulsziiumanudumiziniza aglHinaila Direct Antigen Coating
Y
(DAC) indirect ELISA aw35vedlana 2afuda 2536) Tarindulonasalesveaie ¢
A Y a a [ d‘ u’a’ di’
gloeosporioides 1o Taaanldwaauouassunas lo Taandusiunuie Sphaceloma sp. 1o las-
v Y Y [
aaa N 9 Naee 130U 1M15 PDA 52014 soluble mycelial protein i 1¥HAALOUAIFIUAINTY
Y Y
negative control 14130 Phytophthora spp. Wudulovazatlesveusonis ) WEUN carbonate
coating buffer pH 9.6 UadIuNauIUaziBonaIe InTe 14 luTasTilagawraisuaivassves
Y
1% 1182 soluble mycelial protein A108198z 100 lulnsaas ldasluuaazguussnunaao
Y Y
(microtiter plate) 314U 2 §1 (11gN) ABAIDE1 UNIUNATOUIUNADIFY (NApINATAAN

a IS

LA 4 & A g 1 vd Y Y A !
NITATHTU) NYUNNN 37 DA UBALFITUIU 1 GI)"JI?J\? WﬁﬂlﬂﬂiﬁﬂwuﬂWQVl'} 1 AW maIulse-

U
9

v Y
aeuftuneBnniuveea blocking solution (1% skimmed milk) 11 carbonate coating buffer

a IS

Y 1 F4
viguaz 100 1uInsans un1Alunass¥uuiu 30 wi Ngauvadl 37 esrueaiFos 110U

U

2 4
f1adne phosphate buffer saline-tween (PBS-T) 3 a5 ux'14 2-3 u1NAPATI eDA antiserum (1°

As) M39919 11 conjugate buffer 1 1:5,000 vguaz 100 lulnsans vyl lundesu 1 42 Tuen
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37 DIAUBALTHA A19908 PBS-T 3 A9 11101540589 anti-rabbit 1gG alkaline phosphate
conjugate (Sigma, Cat. No. A3687) 97131 1:10,000 (v/v) Tu conjugate buffer i ldveaaslu
vigu q az 100 lulasans dulundesduuiu 1 21uef 37 esruaadod 319820 PBS-T 3

A59 9nuuld 0.01% p-nitrophenyl phosphate (Gibco BRL, Cat. No. 15978-098) 1 substrate

a IR

Y 1
buffer pH 9.8 wauaz 100 lulasaas ldy A lundessuingunvgii 37 esrwadod 1i

U

aaa A A A £ . S v 9 !
@f]ﬂlﬂ@li’)%ﬂ3;]ﬂﬁﬂWlNﬂNﬁlﬁﬁﬂ\?ﬂiWﬂﬂﬂlUﬁJuWQN positive control T UFAA A UL A ngn

U§7301828 3 M potassium hydroxide (KOH) 8@3125/100 luInsaas 91niuiiniu ELISA
plate T ian13gaduaadIe ELISA reader (SpectraCount " Microplate) n111817%9AAY

405 W1 TuAs

3.6 MINTIVNYL C. gloeosporioides 1amwuplan1e3s ELISA

o g a v J { @
Rinsgnidio C. gloeosporioides VUIUNTNWUT Super Hot 01¢ 2 1ADU NTZAUAIIY

Yy 9 a

6 J aa o <3 9 A a = dy
Wudu 10° @es/adans i ldinu1AwFounanosguugd 27 eerusaiFod anudu
o o ¢ vl o d a Ay ve 2 Y o o g
duing 90 nesiud mulunsni ldsumsigniemasrnaeumadiihaendwlgnise 48
%3119 18737 indirect ELISA Tasaadulunsnuiuia 3x3 dadwas u5nunilgnie 2 ¥uede
Y Y v
11 819%u1uUN3 A28 phosphate buffer saline—tween (PBS-T) 3 A54 119 13111 2 urfidenss i
=y o (] A A A Y . o = YY) =y
M31a3euA08190 10 luNvUnate 1 negative control TuanBMSI@EINUAUMTIAT O
o ] o (= = 1 a a a d‘ Yo dy a d‘ Yo
aegihmsnfFeuiisusznnadluninind luninnlasumsdgnisenazlunini lasuns
dy 9 ] 9 I =\ o W Aaaa le a
gnieuariumsanludunan 1, 3 wag 5 nawaay asndevllgnse laglayulunin

Y v
uaaz¥uaslunaoa eppendorf 1MiiNU539 antiserum AUANTU 1:1000 1u conjugate buffer

a =

v £ Y ]
UuNguugll 37 osruaraiBod WU 45 UIH 9INTUIN antiserum N9 10 PBS-T 1ioa1alunsn 3

U

Y Y 4 v
a5 ug 1w 2 uriidenss Sre¥uluninasnaea eppendorf 11iU559 anti-rabbit  IgG

a

alkaline phosphate conjugate ANUAUYY 1:10000 (viv) Tu conjugate buffer ﬂuﬁqmwm 37

G

Y Y Y
DIAUFALTFOT UL 45 U 1N antiserum N4 219878 PBS-T 3 A543 dresulunsnasluvaoa

eppendorf ﬁ‘].lﬁi]‘ p—nitrophenyl phosphate 0.01% 1 substrate buffer pH 9.8 ﬁuﬁﬂ%’ﬁamwgﬁ

Q

a Y

= A A Aaa A d? 3 Y Y ' aa
37 93Uy WU 10-30 UIN mauﬁmaaqﬂimgmmumu'lﬂmamsﬂa1 ‘Pifgﬂﬂj‘]ﬂifnﬂ?]ﬂ

]
=1

3 M KOH 50 luTnsansaenaoa 14 micropipette gAd13aza189InMa0n eppendorf 1411

!
A

Ufnsenldaslunqu ELISA plate 11111/81m1§A5014201A5998711 ELISA Reader N33R Y

405 W1 TIN5
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Han1Ineae

4 v
d . . . d .
4.1 MINaN¥0 Collectotrichum gloeosporioides nn3nsih (Capsicum annuum L.)
) a ! o g
nnmahwaniandulsaniinsuendeansanen’ld s lelaanfie SRCG-1
SRCG-2 1a¥ SRCG-3 1NAAIALLNNLEY B, 11D9 3. UATIIFEANT SRCG-4 1ag SRCG-5 917
Y
AunyAToUN3d ur1Ine1demaluladgiuis dnyaznsI Yoo UUDIMIT PDA
<4 D) = £ = 3 A ' ) <4
szozusnitluduledvdssznlasutudmeusuylussozaont uazaiig spore mass 1111
< o { a '3 o 3
wenddu nszmnailuiamiIalail (U7 4.1) Tndideladifen dnvaziduginsanszuenla
[P A aa & g 2 & deqaid &
1358 vuetszanm 4.5x13.5 Tuaseu Weorthladimevesde ldasluawdesuseilasinau
% 1 g a 4
1390 ¥ouag snakeskin pleated dialysis tubing (10,000 MWCO) UMIA 1X 1 IFUAIAT 1YL
Y . @ 4 = g’ Y
@314 appressoria anyuzAd1931UnTz U0 Mhmaduvuialszuim 6.3x7.1 luasou aelu

39U (31N 4.2)

4.2 MsnageuaNNaInsalumsmliinalsa (Pathogenicity test)
nnmsnagauanuasolunsi linalsanuinleTaan SRCG-4 M ldlunsn
naasomsmelu 3 Jundwninnislgnide daulelman SRCG-5 Mlminalsandeain

Ugni¥e 4 Ju vz loTyian SRCG-1 SRCG-2 uag SRCG-3 MlmAalsandasnindgniioe 6

F
A A o

@ <3| ° 1 v A

U 'E'J'lﬂ'lﬁell@\‘]Iﬁﬂﬂuiﬂlﬂu%ﬂllﬂﬁllﬁﬂﬂﬁu1’1?@5 ﬁmmawﬁ’u ﬂl@ﬂl!ﬂaq‘ﬂ@nﬂ'ﬂi%ﬂﬂﬂ'ﬂﬂ

< 9 dg’ A Aa = I = = ~ ~ a a

nuey eweusnuseuLNa]asiludivans (gﬂ‘ﬂ 4.3) 91N I NNUUUADNUININAUTLIU
= @ ] S Al o A A + = 3 Y A

FIUNAUADN ﬂﬂBm&ﬂuﬂﬂ‘]ﬂﬁuW]”lﬂﬂ”l mamaﬁumuwauuaﬂaﬂllﬂmﬂuaa (gﬂ‘ﬂ 4.4) 929818

|dgl A @ J 9y a Y o Y '
1W@Jmulﬂ@ﬂ@ﬂﬂ1ul!ﬂ$Qﬂa1Nllﬂﬂ‘]_lﬂaﬂﬂu]lﬂ mﬂmﬂ‘uumuﬂaﬂ%z‘ﬂﬂﬁﬂam’m



Y v
E‘]Jﬁ 4.1 Talafiveude Colletotrichum gloeosporioides Aunldannsn

U18IM13 PDA 81 7 U

' Y
3 Un 4.2 TadRauas appressoria Vou¥e Colletotrichum gloeosporioides

N8991n818a3uY  snakeskin pleated dialysis tubing 3 o)y
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514 4.3 e1msvesIsaueuunsn Tuauuluniniuialulesson

v J

~ a A
Eﬂ% 4.4 ﬂﬁ]ﬂWiﬂWH‘ﬁ"]ﬁﬂlﬂ’ﬂiﬁﬁ]@]%llﬁﬂ\?ﬂ'lﬂ'li"l]ﬂﬂTiﬂll'ﬂull‘ﬂiﬂiuﬁ
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43 msanunilodefinszAuMsHanI0envouse Collectotrichum gloeosporioides

Tuammpls

v & Y
4.3.1 msnszaumsuaaseanveureluamnuklilagl¥a1snnlen (paraquat)
v Y

HAYBINIINAAOINT AT UNA0IN1gNIFeI MWAUMIRANUAITNITIAIOAAIY
gy 9 a o = ~ 4 A dy ! Y
g 27.67 mg/l INaSIMIMURANINTIgAIREY 10 uNadedY TeIaIARMIgniFaTINA
MIAANUAITNITIAOAANNATNTY 41.51, 55.34 1az 20.75 mg/l IastAaunanae 9, 9 waz

1 4

5.75 unanpAuAaIay uad1sunaassd lildiinisilgniye lunauna minageunieada

' o

' ¥ '
nuNPURanaTulianuuanatedlitednyoaneana daunssasveslunun
o A & o A Yy 9 o q ¥ '

A1 Uﬂﬂﬂﬂﬂﬂﬂ@jﬂlﬂfﬂi?ﬂﬂﬂﬂ1§ﬂﬂWLlﬁTiW”li1ﬂ'J@@]ﬂ'J"l?JHliJ%‘L! 55.34 mg/l T]Wiﬁlﬂi’Nll”lﬂ
~ ~ T 9 A o w A 1 9y 9

ngamay 12 GLTJ@]@@]‘L! FOINNINVAITUNAADINRANUTITWITIAIDAANUUNUY 55.34 mg/l

' v
fsunaassiilgniyesauiumsianuasnsIntean NuINIL 41.51 mgl uaz 27.67 mg/l

4 o w Aa

Taedilusrunae 7.2 5.75 uag 4.25 TuasduaudIay MSNAFBLNINADANLIN N15519v0e 11
v Y
Hanuuananedeiivedidggimeanasiesuiu mnnansnaaeIny mslgnidesunu
manauaz luaaasmsiaeailfifauna LA IAANUTITNITIA0AANUAUTY 27.67
o Y a A v 9 v dy = ] =S = 1 1 1
mg/l MldinauramagaodunINNIINITgnideiiedd1afedn 2 M1 aun133evedly
J dy 1 Y = 1 o Y a 1 1 9 d' =
nuNMslgaires UM aanuaIsIInleni liinalusig 425 ludeduluvuzinnisna

1 A Yy 9 A @ 1o Y ' v =
wumiwﬁwﬂaa@mmmmmummﬂu"l,aJm“lw“lmawmamﬁlumﬂw 4.1

4.3.2 msnszaumsuanseanveureluamurlsladldmsiefiviou (ethephon)

Vo A L v oA ~ Yy 9
INNINABDI WUNAITUNAaeINlgniFeswnuRanuaIse Ao uANUITLTY 48
) A 1y A A "y A o w A A o
mg/l 1HunamdsaedunIniigamas 7.25 uxadody ye9a3asMsuNaaoInlgniesuny
a 1 = 9y 9 a = v 9
Raruaiseiveunnududu 36 uaz 12 mgl lagnauNange 6.25 uag 425 UNaADAY
o w 1 o ~ :3’ 1 v A 1 =) 9y 9 o
Muday daudiiunaassilgniresunuaanuaseileuanududy 60 tag 72 mg/l i

[

Yy a o Y a = v 9 Ao ~ 1 Y o dy 1

Tdinaswuuwatiosigamas 2.5 uwadodn Tuvuzidisunaassi luldminsilgmide T
v 4 0

MALAG HAMINATIUNWADANDI TIuIULHaNNAT T NuLANANeg 1o d1ATBIN1g

aa I ' 1 o o A :3’ 1 @ = ] = Yy 9

add drmmiswedlunundisunaasanlgniresunumsaanuaseonloun UL
o Y ' A = v v A o o Aa ~

96 mg/l M1 lUTNMINNgamas 8.25 Tudeal sesaaasdTunaasInfanusiven

Yy 9 o w A dy 1 ] = 1 =1 Y 9
ANUTNTY 96 mg/l A1FUNAavINgNFRIINNUMIRANUE TN DUANUAINTY 84 mg/l
uaz 72 mg/l Taelilusiunae 6.25 6.25 uay 5.25 JUABAN MINAAOUNADANUI A1539

v
[ ) aay

e lulinnuuana e lTsd ALY I NAdAeIFUNY Adadlun1san 4.2
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td & td :
4.3.3 ﬂ'liﬂﬁ%ﬁ]‘t!ﬂ'li!!ﬁﬂﬁﬂﬂﬂﬂlﬂﬂ!%ﬂiuﬁﬂ1ﬂ!!l}jﬁiﬂﬂﬂ1§ﬂ3ﬂﬂ3~lﬂ1§1‘l"i1&1

1 v Y
MnHan1snaaednduandlumIs1an 43 wu drsunaasanldiilsum 38

a

HaadasaonszowihldineswanunamasuInigane 18.5 ukadoAU Yz d 1M UNARDIN

Y

T¥ia)3unal 75, 150 uag 300 fadanssenszonufauNamas 10, 8.25 LA 4.5 UHAADAY WA

a

v F4 v
ﬂ”li‘VIﬂﬁi’]UTINﬁﬂG]‘WU’J”H(]’”IL!’J‘L!LLW@ﬁLﬂﬂeﬁu‘flﬂ"]”lllLmﬂ@1ﬂﬂﬂ1ﬂﬁﬁﬂﬁTﬁmﬂﬂﬂ1ﬂﬁﬂ@ Tag

9

1 Y
=S 1

v Y
Munaaoanliilsua 38 Jadansdenszarmldinaduunamasuinniins ldim

D.

UTu1al 300 HaAAATABNTLDNDT 4 1MLATIANUUANAIINNAITUNAADIDU 9

v Y
M3197 4.1 Naﬂ"li(l%ﬁ”liw151?’13@9]ﬂ§$%Uﬂ1§LLﬁﬂQ61ﬂ1iﬂJ@QL%@ Colletotrichum gloeospori-

v

A l a 4 o v = v
oides mgiuamwumiuwSﬂwu‘ﬁ«ﬁﬂzﬂaiaaﬁ AUNANANAIVINRANUTITININ-

aq

A0A 3 T
. Suauwa,  Snaulusiy
M3unaaes Yy -
Au Au
1. gniFe+ Fariumnintennududi 0 e 4" 0
2. Ugnife+ Aarumsiaean i 6.92 mel 45" o'
3. dgnidfer+ Saniumsianeanmuidud 13.84 me! 3.25° o'
4. dgnidle+ Saviumnsrnteanmndid 20.75 me 5.75" 1.75%
5. UgniFo+ Sarummaeannuidud 27.67 mgi 10" 4.25°
6. Ugnidfo+ Saniumsinneanmuidud 41.51 me! 9' 5.75"
7. UgniFo+ Sarumnaeannuidudy 5534 mgi 9' 12°
8. AANUNITIAIOANNMANYY 0 mg/l 0° 0"
9. AANUNITIAIOARNUAINYY 6.92 mg/l 0° 0"
10. AANUNITIAIOARNNTNYY 13.84 mg/l 0° 0"
11 AANUNITIAIOARNNTNYY 20.75 mg/l 0° o'
12. RANUNITINIBAANNITUTY 27.67 mg/l 0° 0.5"
13. RANUNITINIBAANNITNTY 41.51 mg/l 0° 3%
14. RANUNITINIBAANNITUTY 55.34 mg/l 0° 7.2°
C.V.(%) 10.43 31.17

9 '
@

Y aumag @ aneuaes Ay I NA e uiA NN NN NARANIZAY 0.05 MnmMsnlssunisn Taeds

Duncan’s New Multiple Range Test (DMRT)
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4
Hams IasensiefilounszdunsuanseInsveuse Colletotrichum gloeosp-

o

A 1 a 4 [ [ = ' ~
orioides mgiuamwudﬂuwsﬂwuwﬂsﬂaiaam TAUNANANAININRANUTITION

aq

vow 3 Ju
. MU/ Snaulusiy
fM3unaaeg py py
1. gniFe+ avivedivounmudid 0 me 2.75° 0"
2. dgnide+ Sariuefineunnududu 12 mg! 425" 0°
3. Ugnio+ Saruefilounundudu 24 mg! 3.25° 0°
4. Ugnie+ Aaviuofilounnududi 36 me/ 6.25" 1.75°
5. Ugnidfe+ Saniuefivleunnududi 48 me/ 7.25° 225"
6. UgniFo+ Saruefilounundudu 60 mg! 2.5° 3.25°
7. UgniFo+ Saruefileunundudu 72 mg 2.5° 525"
8. Ugnido+ Saviuefinleunududu 84 mg! 3.5° 6.25"
0. Wgnidfe-+ Saniuefivlounnuididi 96 mgi 3 8.25"
10. AanueAnouANMYNYY 0 mg/l 0’ 0’
11. Aanueinouanududy 12 mg/ 0’ 0’
12. RanueinouaNUTUIU 24 mg/l 0’ 0
13. RanueinounNUTUIU 36 mg/l 0’ 0
14. RanueRnounNTUIU 48 mg/l 0’ 0
15. RanueinounNUTUIU 60 mg/l 0’ 0.5
16. AaviuefiaunNUYNTU 72 mg/l 0’ 3.25°
17. Aaviwefivounnuuty 84 me/l 0’ 3.25°
18. AaniueiaunNUNTY 96 mg/l 0’ 6.25"
C.V.(%) 1.59 32.25

v
v A Y

" aunae lunf e 1ua e nY I NA N UIANULANANNINEDANTLAD 0.05 1M s)Teuien Taeds

Duncan’s New Multiple Range Test (DMRT)
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= v A v £ .
M1319N 4.3 Naﬂ15ﬂ3ﬂﬂuﬂﬁlﬁtlﬁuﬂll,waﬂi%ﬂuﬂ1ﬂlﬁﬂﬂ@1ﬂ]im@%%@ Colletotrichum gloeos-

[ V4

A ] a eV (% v 9 2’
porioides Nogluanmueslunsniugalilessen dunanandssanislnii 3

aaq

@

ot
MIVNAae wueas  aaulusay
au'’ au'’
ﬂgﬂé@ﬁlﬁﬁ%ﬂ?mm 300 ¥9./N3ED N (1WHC*) 4.50" 0°
ﬂgm%@ﬁlﬁ'ﬁwﬂ?mm 150 42./n52019 (1/2WHC) 8.25" 0"
ﬂgm%@ﬁlﬁ'ifﬂ?mm 75 48./n3E0 10 (1/4WHC) 10.00" 0
ﬂgm%@ﬂﬁ'ﬁwﬂ?mm 38 a./N3EAN (1/8WHC) 18.50" 0
T¥hinlual 300 wa/n3¥a1e (IWHC) 0° 0
T¥inlSanar 150 ua /N30 (1/2WHC) 0° 0
¥hinfSane 75 wa/nszan (14WHC) 0° 0
Thinl5ua 38 wa/n3zan (1/SWHC) 0° 0°
C.V.(%) 11.44 0

1/ 1 = :1’ A Y 3 A v oA ' aad @ (= = ad
A as TULUIANAINAIIONYTNANAULANVLANA NN NADANTZAD 0.05 MnMTTouney Taes

Duncan’s New Multiple Range Test (DMRT) * WHC = Water Holding Capacity

Y

4.4 M3ATIMHAUTOIBNAUAIBM B TIINEN

4.4.1 mswaﬂuauﬁwimma% Colletotrichum gloeosporioides
msuaauouaiyIagldveunarn ldnnmsvadulouas TnTatigdilSuaTdsau
[ J = 09; = Y J @ = Y 9 dy @
0.85 luTasnsurenisia 1 ase Radinszarsludnvasiadinduile Tagnauiy Freund’s
2
adjuvant, complete 2 535 WAUMIRAN uFUAeA TaetilS i TYsau 1.69 Tulasniy Taely
v v
HE Freund’s adjuvant, complete 1 159 wunamnsonszdulnnszaeaiauouaveaniume

Y
TN C. gloeosporioides &

4.4.2 MINTIVAOUANUIUINZINZVINVIOUAIF T THEA A

INNINATOUANINTUNIZII1LVIVDILDOUALFIUND 1 normal serum N1 1Fung

1 o AaaAaa [ di’ dy A 1 a 1 d' a vJq Y1
nadou luinl§asenude C. gloeosporioides 1azIFDI10U 9 dIULOUALINANAA 1A 1A
[ Y v
qanaunaIguilot1lfase1i soluble mycelial protein HazI%® C. gloeosporioides 1o 1aaa

9y a a V& A 1 = J A o Aaaa < 9 o dy
‘lﬂfwaﬁ!,!,@uﬁlcﬁj‘ﬂcﬁﬂﬂﬂT?JTﬂﬂ']T negative control 94 2 (11 1umm$%%1ﬂgﬂ'immﬂuafmum
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C. gloeosporioides 18191aa SRCGI, C. capsici o 1#tan BRCC2 tiag BRCC3 Hag1ED
Sphaceloma  ampelinum 18 T91a0 GCMK3-2, GCMKCI-1 uag GF 901 ua A Fuide
Phytophthora spp. fananalua1ndi 44 uaasiweudimiuiidaunsaiilfisndensie
MR LR C gloeosporioides }o11an SRCG4 1az il cross reaction fuide C capsici

I
Uag S. ampelinum 1ANBY

v [ Y
M3 4.4 HANITNATOUANUANIZINIZIIUDILOUALFTUANAAINITD Colletotrichum
Y
gloeosporiotdes 1o 19100 SRCG4 NUITO C. gloeosporiotdes 11410 Itanua

A A
IFDINDU )

' A ~ 1/
AQANAUUEIN 405 uﬂumm

Tolaan
Normal serum Antiserum

Colletotrichum gloeosporioides

SRCG1 0.048+0.001 0.077+£0.002

SRCG4 0.052+0.000 0.136+0.001
Colletotrichum capsici

BRCC2 0.048+0.001 0.061+0.001

BRCC3 0.050+0.000 0.077+0.003
Sphaceloma ampelinum

GCMK3-2 0.048+0.000 0.088+0.007

GCMKCI-1 0.05440.001 0.068+0.001

GF 901 0.05540.004 0.068+0.001
Phytophthora spp. (negative control) 0.048+0.000 0.049+0.001
Antigen (soluble mycelial protein) 0.049+0.000 0.271+0.003
Blank (carbonate buffer) 0.047+0.002 0.047+0.001

1/ = Ao 4 =~ 4 At
Aundomsganauuainia ldn1nn3es ELISA reader N1A2W013AAU 405 nm Tumsnadoud1073 Indirect

Vv
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IS Ad' as
L. msadinlg i Enzyme-linked immunosorbent assay (ELISA)

1.1 0.5 M Carbonate coating buffer, pH 9.6

Na,CO, 1.59
NaHCO, 2.93
NaN, 0.20
WINaU 1,000

Y5u pH Tl 9.6

1.2 0.02 M Phosphate Buffer Saline (PBS) pH 7.4

NaCl 8
KP,PO, 0.2
Na,HPO, 2.9
KCl 0.2
NaN, 0.2
WInau 1,000

1.3 Phosphate Buffer Saline Tween (PBS-T)
0.02M,pH 7.4 1.0
Tween-20 0.5

1.4 Conjugate Buffer

Polyvinyl pyrolidone 40T (PVP) 2.0
ovalbumin (egg albumin) 2.0
PBS-T 1.0

1.5 Substrate Buffer pH 9.8

Diethanolamine 100
NaN, 0.20
HINau 1,000

U5u pH Wil 9.8

1.6 3M KOH
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KOH 168.327 AU
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2.1 Potato dextrose agar (PDA)

ITAPR 200 N3
Dextrose 1139 glucose 20 N3N
Aumd (Agar) 18 N3

g’ A g’ o a Aaa
HINIDINITOUINAU 1,000 wWaaaas

Yoo b d 5 2 ¢ A .
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A

o Y & 9 Y J z:y A a = =
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2.2 Potato dextrose broth (PDB)

ITAPR 200 N3
Dextrose 1130 glucose 20 bty

g} =) g} o a Aaa
UINFDINITDUINAU 1,000 waaansg

2.3 Water ager (WA)

AUHI (Agar) 18 nfu
g} =) g} o a Aaa
nsenselnau 1,000 idoddns

A A ) v o =~ 1 19 Y oy [ 9 d"
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3. MSHIAMANUFUVBIAU (water holding capacity: WHC)
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