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BHUEBETLHIEN Y — » ALE RIS E SRS MAENRE » Hop e

EREWN IR R E o AT DR i R 5 - ST SRYE R A T [ T B
BHZER ~ BEMPIERREHE - BRI EANHIVIARES - WRAHZET - bR FEE=
BRI EE 5 BREERE - W TIPREEEE - EREUNIEEERE S B 2RO %
EBE% > AT E2HEERY AR - P EEEFIILLHE[EE Acin (ACT) -

Camodulin (CAL) ~ Chitin synthase-1 (CHS-1) ~ Glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) - Internal transcribed spacers (ITS) i Beta-tubulin(TUB2)Z: 5 ] Ii4s & R4 E b
Bt - TR 5 PRIEEE PRI E Y Colletotrichum fructicola » SERIRGZ PGSR - FE%
a8 KB R RAV R 40 B S 23 SRRy 87-100% » HIIHISOR L (: © TEZE
e ZEABE 200 mi/L S IR SR A RANHIZR YA 78-100% » HIHIREREE -

AR : W - 52YHYE - Colletotrichum fructicola ~ &K= - (L&

fl[

Al

HHN(EE4 © CapsicumannuumL.) - ELEFEH - BHRC BRI E AR > Rt B 5
KHEY) - REIEMEARMEER > REBESAE R 20-30C ~ BRI - (U@ ERE £ I5R0E
BBy 6-11 F » SEHEA B 12-5 H - fE38 112 F A E 4755t (nttps://agr.afa.gov.tw/afalafa_frame.jsp) »
WO TR 1,112 0 ~ SRAEFEE Sy 15,450,817 AT 0 AT 5 REEER I R B ~ B ~ 2
B PR R LR, - HrP R ME R B MR AT - KX G BEIILER GG Eii
5 20 fir - RHHE IR 7 L(ZILREEFR I AIRAE - 2024) - ZEINEZIEEEEY)
>

EWEEEBE TS 2 S EREECE - F AR E N4E 15 K% (Bacterial wilt) »
597 (Phytophthora blight) ~ & %% (Sclerotinia) ~ 4HE 42T BL 975 (Bacterial spot) ~ 5% (Virus
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diseases) 2 5B Y 5 JH i (Anthracnose) 3 » FLAM I (Broad mite) ~ & & (Thrips) & 7 &
(Aphid) % & = 3 F A 4= & A E B S ROEUE (15 B 5 0 2012) « 2 5 I 9 HE 52 JE B 8
(Colletotrichum) B FRIE L BT 2L - Rl B EW R ERE - WRERSRRER  EEEPE
FHATHE OB RN - BRI E R - mEM g EENRE Oy Al RES
B RHRRBREY @ BREBEHRERFECEEREET (2 0 2004 5 56 > 2020) < J{H
RN ERERERE  NEERBURE R AWML BER A - CHER = oK RAKE &
B o M9 IR B 0 A AR EH R ECRR K RO R L FE A > 2011) » 5 B R R AR BB
175 5 BE 2 BEE IR i 2 BERAIAE R U pE RO - EEUR SR EM T EEZRE - BT
REFHASN - 1 R ROE R - EIREOE G G S ROR E 3 A SRR (Al et al., 2016) © 7
YEL7 A 2208 5 50 $%: 11V 1 F A0 4 Colletotrichum acutatum ~ C. boninense ~ C. capsici + C coccodes
2 C. gloeosporioides (Kim et al., 1999 ; Liao et al., 2012 ; Pakdeevaraporn et al., 2005 ; Sheu et al.,
2020 ; Tozze et al., 2009) > E 1 C. gloeosporioidesf1C. boninense £ #& & fd Ef (species complex)
(Damm et al., 2012 ; Weir et al., 2012) - ATs8E SR H— B R REAEDIHITE - B2 (R
I W R E Y - RS EIBRIE TS DURF IS & o B K o BT A RS
4 % B 537 o Wl Actin (ACT) ~ Calmodulin (CAL) ~ Chitin synthase-1 (CHS-1) ~ Glyceraldehyde
-3-phosphate dehydrogenase (GAPDH) ~ glutamine synthetase (GS) ~ Internal transcribed spacers
(ITS)~manganese superoxide dismutase (SOD2) } Beta-tubulin (TUB2)% & R i % FF %1 » LLPCR
waiE Kz BL ¥ E B 4 SR Y 5 T (Weir et al., 2012) - BLC. gloeosporioides species complex
(CGSO)ZKER » MARMFE \MB LN T E > R20124FE LR 22(EY)TE - RE WA XL HTER
4& 5% 3% (Guevara-Suarez et al., 2022 ; Liu et al., 2013 ; Talhinhas & Baroncelli, 2021) - CGSCIJg
FMEVMEERZ - RERFIRE - WEE - HOMH - EEFEEVHE AL (Lin et al., 2017 ;
Xiao et al., 2004 ; 2555 A > 2021) °

A R IRIE R B > TEREEN A HEES EHE - H4 L  BWERIb a2
AT (P b ] {5 L 2 G 745 5 54 (ttps://pesticide.aphia.gov.tw/information/Query/Bug) 3k S ZE77] »
B B ol A = & kHH(Fluopyram + Trifloxystrobin) ~ =% {572 fl](Tebuconazole + Trifloxystrobin) ~ &
o2 Bl (Pyraclostrobin) ~ 13 5o Flj(Difenoconazole) ~ %% 7o 8 (Fluxapyroxad + Pyraclostrobin) 5z f& i i
(Dithianon)% - H 25 5 FLE 32 Rz 5 I 75 I AN DI 2 0] DASY s ZE (R B - 2005) » ZA[T » 2023 4F
e » A R R R S (bR N » A AT 48) (S P L TR 2 LR E AR A R -
SRR A ML R EE T DIHEE I - MR R Ry 7 hnsaieklm SR I AR
R BB RN EETHA LRI e - A S RER BRI R L5EE - LHE
R EEA RN RERETHVRRL - BAEERICRME(ESE A - 2022) » Rth3 (LR s
DISNABR AT E » B RAS DAERR LRI SEHARIS DRSS - HRSEE -
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REFIREM DB B A TR (Holb, 2009) - ELAIGSAEI RN - S &8IHE « SiY)
H - OHEZR - P aEihE - BRI EST BRI S - KB SR - S AT ~ TRV - B
RRINHBEFEEFA » 2021) » $HERIERE - CARIE - FAREE - HERMEAERIEEY - &
(RN FEEN > ERERRAL R E iIE M AHIAC ##(Herrera-Gonzdlez et al., 2021) °
HIPV S EMAIEER TR ~ Rt s R ERE R N R 6 RCR A (% - 2010) - HATFEEL
HEIFRE R RA R - INIEVITRERASRST  DIgREL KEEM AT IRRH P HaE
FEA > MR IR E R E AR -

BRI A 2R, - R R RS 22 R EE R SR TR S8 > DU
HEH R E B BRI AR AW ST T B S R EPREVEEE - WU LEREE R Ko &
HERSIE R AR - BRI —ESHNT 22 EEME & > DUV BRERNE - 27 H e ED
H > AR R -

MHERTT A
— REE BB

AWFRH R EAL 3 MHUS S BRI R A - S HIEEL 1 EEEA - 5%y CCO01-05 - A7y
Al Ky CCO1 B EEHL - CCO2 FIRL(ZZE - CCO3 B B - CCO4 BALARTEHUR CCOS5
PP E o EE AT ¢ S EEHAERES > A 11 (Vv E /KL 95% B R &R TR UE
30 #hi% - VIH 5x5 mm AVAHARIE - B EMEE AR - BHF R 2 HEERZERK T IE 1.5%197K
35 (water agar, WA)BFEEL 1 BRI B 28°C ~ 12 /N\F B HERY E R B &4 (Sanyo Co., MIR-154) & >
Bg 7-10 R HEIZRR A TREHE > KIS 2 BB EEEEEA (potato dextrose agar,
PDA) - g H -

— - REEEE
(—IPREEE
AR E R 2 ERAY PDA B 28°C ~ 12 /NEREIRATREEFE P THEE » W07 6 RigHiZ
HEZEPRR N LAGC S, o et E iR R H B A 07 R S iR R E Y WA b [F Baiiiseg
RIRETE 14 Hig - DIBEIREHER AT - REMEE TR a PR - IHIE 50 krfi+
RS @ sTHEF -
(D) riEE
1B R EL R 4H DNA $iHY
B RE SRS ER: - DISHEIREHUD EE4E A 1.5 mL INEREOE - IE-80CEREE
o 10 73 DURTFHBY SR A IR RIZH DNA 4L 4H (Quick-DNA Miniprep Kit, Zymo
Research)fli HUE B 4 EL R BS DNA » DL 50 ¢ 1 57K [E% DNA -
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2B E RN &S PCR ¥R B E AR /48
Weir 2 \(2012)$2tH CGSC I » Sh{HR] 8 BRRLA 7 POfE(T AN E - Dl i i 2=
5o 2 HARHHFP Y1 K NCBI (gene bank) F &} F i BB F S FPHIHIER A B -
F{ERERYILLEH(BLAST) - A% E R M- ACT ~ CAL ~ CHS1 ~ GAPDH -~ ITS F; TUB2
% 6 {E 7 BZ - PCRIGHE{RIFRy5E 94°C 5 o34 » FF 94°C 45 F) ~ 55-60°C 45 %) ~ 72°C 2 73
35 fE{EER > #E 72°C 7 o8 REMRFFR 4C 0 SRS [T P R Ah &R E (annealing
temperature){[1[ff(F—) - PCR EPJHISC & BIFR A VIR (Tri-1 Biotech Inc) #EfTEFF ©

T RHFRERARZRNR B2 517 $H8 PCR iR

Table 1. Primer pairs and PCR conditions for different gene fragments used in this study

Gene Primers Anncaling References
temperature
ITS ITS1: 5>-TCCGTAGGTGAACCTGCGG-3’ 55 White et al.,
1TS4: 5’>-TCCTCCGCTTATTGATATGC-3’ 1990
ACT ACT512F: 5’>-ATGTGCAAGGCCGGTTTCGC-3’ 59 Carbone &
ACT783R: 5>-TACGAGTCCTTCTGGCCCAT-3’ Kohn, 1999
CAL CLIC: 5’>-GARTWCAAGGAGGCCTTCTC-3’ 59°C O’Donnell et
CL2C: 5>-TTTTTGCATC ATGAGTTGGAC-3’ al., 2000
CHS79F: 5°>-TGGGGCA AGGATGCTTGGAA GAAG-3’ Carbone &
CHS1 CHS345R: 5’-TGGAAGAACCATCTGTGA 59°C
Kohn, 1999
GAGTTG-3’
TUB? T1: 5’-AACATGCGTGAGATTGTAAGT-3’ 561 O’Donnell &
T2: 5’>-TAGTGACCCTTG GCCCAGTTG-3’ Cigelnik, 1997
GAPDH GDF: 5°-GCCGTCAACGAC CCCTTCATTGA-3’ 60°C Guerber et al.,
GDR: 5’-GGGTGGAGTCGTACTTGAGCATGT-3’ 2003
3G LT

F%51 455 7{d F BioEditor version 7.2.5 (Hall et al., 1999)EH A IRIEOFAE R B > LAEE
PNZEAY clustalW (Thompson et al., 1994)# {75 & P51 L ¥l (alignment) © & FE52RHI YIS
738 MEGA X (Kumar et al., 2018)$£% FH i K 54y 7:(Maximum parsimony, MP) 8 i 4% B (4461
AERITHERT 73 1T (bootstrap) EE 18 10,000 X

= SRR

S AL R VI i B L S5 s IR IS 4940 §% 2 TS FH &2 KOG F 555 3R 42 4 TR EITEA
TR N A B B AR S BRI AR o s R R F 540N © 62.5%F 3 K% (Cyprodinil +
Fludioxonil) 7K 53 Bl 2,000 2312 mg ai. L' > & &5 E DA IRAE) ~ 24.9% 7 55 F
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(Difenoconazole)7K &7 3,000 (83 mg a.i. L » & @S E LA TRAT]) » 42.2%5 7R (Dithianon)
JKIEFH 700 £%(603 mg a.i. L GIEEHTRRE (AR F) K 23.6 % 52 8(Pyraclostrobin) ZL7] 3,000
%79 mgai. L GEEHTRARHAIRAT) - SEEEEREEIT 3 B8 - MR 5 R ERIVESER
BT WREEAIGRE - FE RERAM 3 9 TALas I ER 0.5 mm FARIE » PG
EEERIE PDA | > BFET 28°C ~ SLiE 12 /NIFAUREEFET - 3 HiR - ISR EEME T 4700 3 (8
T ECSRERAAIIE G E WA RIRAY RS - BUHIRAACR S DML R IHIE - AF3RE
BRHITEL 50 ¢« L SR By 10° conidia/mL {8 T-H0550% » $9 5B M7 S 4RI 1.5% WA | - BFE R8T
16 /NIF1% - 5B (Leica MZ125, 200 £%) {2 100 JHf - Sofk B ol — et B R
SR o TR 4R RAH# (mycelial growth inhibition rate %) = (#HR&H-pRHEEAH) / $HHR4H x100 - B g
Fif5 > st BRI - 7% 3% PASW Statistics18 (SPSS)4fE {74347 » LL LSD (Fisher Least
Significant Difference) it b & i B > #6375 5 (P<0.05) ©
v REE DR

HEIE 4 A EIR LR L EE MR ENREIHIRUR - faE M R0 - Z8(E&
V5% (Chlorine dioxide) 100 1200 mg L™ ~ [AIfE3H L 7%](Cinnamon oil emulsion) 300 mg L™ (£ Z4:4)
R AE]) ~ HREREE(Lime-Sulfur) 275 mg L™ (BEeU&d & < S /EE) ~ MiE S H(Citrus Oil) 340 mg
L' (BEEHAS LR AR A F]) - EFEEA T 3 B4 I 5 PRI E MR E 4 b R B T4
o AR EHIHR - WERA R AT ERRINEABSET A - WIS CEERHIHSR RIS Pk -

w R

— e

ERIER 2N R E T GRS 4 > S0 R E L HIRAE/ B ZiEARE TR E
SRET B oy 2R - 2 ERiR AR P R AR A L o S50 ) HHR PR AT SRR AH AR R E - SHREA R
e EEEE R EEREZHNNER(E—) -
- RREEE

FH A SR AH 48 il (LB R 1Y PDA FAR 6 HAYRFE - B % [EH 2 K 0 (e 8UF H 4%
R ARG R AT BFEUKEE T > fiEe R —SB AU m(E ) - 47
EFF EIERHRNEET YNSRI E E - N B < EE A 12-16 x 4 um ([ =) °
¥ 5 BEERHUERED ITS F4ILIAE NCBI GenBank BLAST FR¥f > i3 5 #EE#%EL Colletotrichum
gloeosporioides &N EE 2 FFYIEA 99%LL FHVHHEE - FoRis 5 MR E EEEER CGSC -
R TAEHES: & ERSEHRE > &{EA ITS ~ ACT ~ GAPDH - TUB2 » CHS1 K CAL AR R K7
FIHETT RN FHN AT - FG R REIEUR 5 BREMREL C. fructicola S5 —2 7 > HERY 5 IRELEAEE
E% & C. fructicola (EPY) -
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D)

= EFEIBRSMERIE

# CCO1-CCO5 3 5 FRULAR RN S A ZERIT I E AL b BRI 2R 2 Bz 65 R B0 -
SHETEHSER FEAVE S R ATHIRCE > FEH# 3G 12 mg ai LB E{ERE PR(CC01-CCO3)
7 100% I » ¥ CCO4 HIFR 96% ~ CCOS5 HIFR 87% - F55aA(83 mg ai. LB & E#RAIHT
FIRAEFIAE - fm ¥ CCO2 EF] 100% » ¥ CCO3 HIER 69% - FEHiAR(603 mg a.i. L) ¥E444
EMHIHIREREST  BEREIITEIRS A 20% % 48%7 5 o H 52179 mg ai. L)EIE%4 Eavil
FIRRARE - HIHIZRZHERLITE 85% % 100% 2 [H] -

TR T 2P AR DT > B e R B R 5 v Fl By (R P A B AR L2 51 100%HJHIR IR -
PERE A o BERR BRI K ER o BRAVFE -3 S22 100% - {£35 CCO2 AR RERK(88%)
T TR Ry B R 7T 25 SEHIGRAT 98% 28 100% 2[5 » % CCO2 AYHIHIZS RI& K (88%) °
v REBEMBES MR

& CCO1-CCO5 4t 5 PRt E R BN A EMIVRFEE [ BUNERE &M 2 Bzt - 455
BRI EIEBSHERE IV ESE R - ZA(LFE(Q200 mg L)EBREE - BISERAHIHIZ T 78%
% 100%.2 [l - AIEEHI(300 mg L)% CCO4 HIHIHIAEEE] 100% » HERERRATHIEIR T S1%E 72%
8 o FRERE#(275 mg LAHIGISEREIE » R ERIHIFIRE T 16% 2 58% 7 [ - Mtk
SH(340 mg L) $ S BRI E 44 BAIHIRLIE 26% 2 65% 2 H(Fz =) -

FEFO T8 SF I - —E(EE 200 mg L7 ~ AR R o KB B S P (s Bk 7 T3 2
RIS EE 100% » 4 EE 100 mg L™ RS T A 758 SE RIS » HIHIRIE 88% % 96%.
[l o A 2T MRS B2 P R IHIRER - {5 R 0% (R =) -
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Fig 1. Symptoms of anthracnose on bell peppers.
A. Pre-ripening fruit infected with pink spore masses on the fruit surface. B. Concentric rings on

the surface of mature fruits. C. Side view of infected fruit.

Bl — ~ BEESIE R Bk CCOl CCOS X PDA b ZEVEIVRE -
B> PDA | 6 H - BEEDEE 28°C ~ 12 /NI ~ 12 /NS EREE o [B] dh/22F B g IR g
G Ryer R -
Fig 2. Colony morphology of anthracnose strains CC01-CC05 on PDA.
Cultures were grown on PDA for 6 days at 28°C with a 12-hour light/12-hour dark cycle. The left

half of the figure shows the front view of the colony, and the right half shows the back view.
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B = ~ fEk Pk CCO3 FERE 2 TR -
A~ B F5 200 f5£EHE - C ~ D fy 400 f5EEHE
Fig 3. Spore morphology of anthracnose isolates CCO03.

A and B: 200x magnification; C and D: 400x magnification.
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a1 C. fructicola 1907-4 TW Taichung
5L ccot1 TW Puli
% 1 CC04 TW Dacun :
[ o2 TW Xinyi fructicola
il C. fructicola 1907-8 TW Taichung
.| C. fructicola ICMP18727 USA
i | C. fructicola ICMP18613 Israel

191 CCO3 TW Renai
"~ - L cCcos TW Taichung i
- C. viniferum 1907-7 TW C. gloeosporioides
o1, — C. viniferum 2103-6 TW species complex

1L c. viniferum CGRS1 China
s — C. siamense CBS130417 Thailand
L C. siamense col387 Taichung
a1% |- C. tropicale 2103-2 TW
% — C. tropicale MAFF239933 Japan

1% —— C. asianum IMI313839 Australia
: - C. gloeosporioides CBS112999 ltaly
C. horii ICMP10492 Japan

‘ | C. theobromicola ICMP17895 Mexico
CBSC 2103-1 TW

‘ 2 CBSC 2103-3 TW € Bonlhsnse
2= | L cBSC 2103-5 TW . I
CBSC 2103-4 TW species complex

[EPY ~ 7 FHR R At -
R4S 1TS ~ ACT ~ CAL ~ CHS1 ~ TUB2 - GAPDH % 6 (i F % » DLR KFELA
(Maximum Parsimony, MP) TR T - FPAI &R RfE S ~ B ~ HUERHIE -
2575 C. gloeosporioides & fEEEYfE - £ C. boninense 17 &TEEF(E RySMEF -

Fig 4. Phylogenetic tree.

The phylogenetic tree was constructed using six gene fragments (ITS, ACT, CAL, CHS-1, TUB2,
and GAPDH) based on Maximum Parsimony (MP) analysis. Sequence data include species names,
sample IDs, and sampling locations. Reference sequences represent species within the C.
gloeosporioides species complex, with the C. boninense species complex used as an outgroup.

I

AFEh a8 S MRE MR IERBREE » &Py AV EE e R
Colletotrichum fructicola Prihastuti, L. Cai &K.D. Hyde ([&IU) - C. fructicola 4 2009 12X FhnnyERE
H (Coffea sp.)fiIfE L (Arachis sp. ) SEBE o 71 B (Hyde et al., 2009) - HAE PDA BHEE: FHYES AR
LR B B B4R £ SR A AL A+ S B U - o0 A 1826 o W U (BT 6 B B B - BT
RZ 11.8-14.1 pm> T 43-6.0 ym - {RIGEALERBEOIURAVFETIIZRE - B - £ RHEE 77
5 ffi(Zhang et al., 2015)  ARFFEATESATZRE(E )BT SCHY IV (CC02-04) ~ V (CCO1 ~ 05)%Y > 78
TRINEFERT ALCEHYIERE A - C. fructicola J&—f#H & 27 M EMEVIEYIRIR HE - Sl
PR T B ERAE R B A W B AT 48/ NG - BEIR IR R G MR B - £ R AT A
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RE B SISO WA R E AR (B —-=) - B 7 EML ML R RIAE R
SRS ~ bk - 3RS - IREBEYUARZW AL - R/ IR LR ERAT A
% Fa@ 4K EY)(Braganca et al., 2016; Chen et al., 2022 Hu et al., 2019; Joa et al., 2016; Kim et al., 2018 ;
Norphanphoun et al., 2023 ; Sharma & Shenoy, 2014 ; Wang et al., 2018) - {F2;% > C. fructicola /I &
HEAVEFEE - OERE - BT RCERFE S Eg 8 E (Chung et al., 2020 ; Chung et al.,
2022 ; Duan & Chen, 2022 ; Wu et al., 2020) - BINIHFEER ALRET T IR E A E R ERY 340 3
BEERIIR ~ MR - 10 R # ] 7 BER(3% BifE(Chung et al., 2020)  FEAh - Wu %2 A (2020)
HIRHFE R 056 H » (ECREE RS EIRY C. fructicola itk - HHAHEE IR FRERER A
T BURHET FEYIEAEA AR H R -

A FT S BN RS B Se B P A e RIS B 2 » 38 2P RO R 4 A R AV
HREE 86-100%(F ) » BLEE A (201 )FThZErY B 5e SR IR B E 4a A4 RANFISCRAERT - ZAMRIE
Schnabel £ A (2021)HJB/5E > #5> C. gloeosporioides & SfREf I TR(FHAAR K 5k LT EESIHY C.
fructicola 5 C. siamense) I8 8 R B H—E M EEME - HIMHIZ(E 2 70% © Rt - il R [E
g > DIPTSR - Bl EEM RSN - 8 LS8 R ERE T HEN IR E T
B NRE S A REFFIHEVIHIER - WA E R S -3 R A HIRISUR R - EH RS E R
HIHIHIBERAHER(GR S) « DL E={ZEEM B R FEHI R - (AR A b
o EECRAEIET o 0 SR Ty AR AT AR B - T DURRE 838 4 R 4 B O HE g
(Vasconcelos et al., 2018) ; Akt (% Rysiig 20K » ia i a iy IR AR SR8 L R AR RS Y 52
M (Montag et al., 2005) ; —E(LAAIZEHIBEAL - (FIFEHSGREABN S - FHRERELE &Mk
150 mg L™ JEFH1% - R ARG (Fuetal., 2019) - BRH A ERPRERENS -

PN ETTE - BENDERISEREEEE - EEREE T - MR - BB
AR 215 ~ CRFFRE AR RFEGZ 0 2004 5 26 > 2020) » (& AIHVER S 6 RS kA HE
T o A5 B B R A INEL (R A4 o S il [ e R B e P 155 e ] > (B EBOR AN -
AR R PR ERSERE PE RIS R 1% AT » ZMEHAEEHE U - & AT S SRR - 8&F
SptEy - FEo A ZERYEIR(CCO)E 88%LA EAVHIGIR » FoniliREAPIEEM: - BURHEER
BRI o BV ELR AR IR ST o Mk & O B A A e A - AE SR B R SRS PR E
Hh o SR E T G E T o R R A RS TR R M1 o R H (o Y B — B

PRI AR st SR LR B B 22 > m] DU PR 1% ~ 81 e R R SRR R - i/t (o P R e R EE
R ve e A s BRI 38 2 - M ABRWCEEEH BT - AT SRR S bR - BIRTiEEA
FEMEEEM - NsREfEF25 SFRHIGIRCR - & BE& ST RN - ET R R R - RS
TEBEIAT S 13 AL - BERpRI% - SRR S RAER _S(LE - fIHE 35
e 25 s 1Y R\ Be - TBMUSIERPTE L » SRR EMIPTERE R, - M _E e b B S =5 4 i
FAACEREER] ~ i A E BV - WS EHEEEEHE S8R TR G ENP a5 - &
R USRI IR N aF ez R - MElRE RS -
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Table 2. Sensitivity analysis of pepper anthracnose pathogens to fungicides

Inhibition rate (%)

Isolat Cyprodinil +
solate ypr9 . . Difenoconazole Dithianon Pyraclostrobin
Fludioxonil
hyphae 100! 88" 47°¢ 100°
CCo01
spore 100° 100° 100° 98°
hyphae 100° 100° 48° 100°
CC02 b N
spore 100° 100* 38 38
hyphae 100° 69° 20° 96°
CCO03
spore 100° 100* 100* 100°
hyphae 96° 98° 36° 98°
CCo04
spore 100° 100° 100° 100°
hyphae 87° 85° 35° 86°
CCO05
spore 100° 100* 100* 100°
! The same letter within the column shown as non-significant by LSD at p=0.05.
"= BRRIERE S LEEM Rz et
Table 3. Sensitivity analysis of pepper anthracnose pathogens to eco-friendly agents
Inhibition rate (%)
Isolate Chlorine dioxide Cinnamon oil Lime-Sulfur Citrus Oil
100' 200" 300' 275! 340'
cco b 562 89* 68°¢ 234 26°
spore 96" 100° 100° 100° 0°
cogy | Mwhae 36" 78° 72° 45" 36°
spore 88" 100* 100° 100° 0°
hyphae 55°¢ 100° 51°¢ 58°¢ 65°
CCo3 b A
spore 94 100 100* 100* 0°
hyphae 45¢ 83" 100° 33°¢ 60°¢
CC04 b a
spore 92 100 100* 100* 0°
Cos hyphae 36° 87° 53° 164 59°
spore 90° 100* 100° 100° 0°

'concentration (mg L) using for test.
% The same letter within the column shown as non-significant by LSD at p=0.05.
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Z2ERR

0

- EREA ~ 2105 - S - AR - B - 2022 o P EOEHIBE RS () SRR

R RaE E o BRSO IR T - 132 11-15 -

CURER ~ SRRE ~ REEEYS - BIELE - 2011 - SHIBURIEN R SIEN 2 88 E - EPEEE RS

] > 107 5 115-122 -

- B © 2020 o BRIBUSIEIN Z 88 A Bi50n © EErPEeiE H TS 249 1 -

- BRAETS <2010 FEFI IR REEEE M DT /KRR RV Z BT 5E - (O R R 2RI RIS 7E 5 0 28 35-44 -
- BRAEDS ~ BKE - 2005 - FNEZ RSN ART o TEEEEEE > 53 0 5-11
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ABSTRACT

Peppers are one of Taiwan's most important economic crops. However, their yield and quality are
threatened by various diseases, with anthracnose particularly damaging to the fruit. This study focused on
peppers from the central region of Taiwan. We aimed to identify the pathogens responsible for
anthracnose and assess the effectiveness of different fungicides and eco-friendly agents. Our goal was to
explore strategies for improved disease management. Infected fruit samples were collected from Taichung,
Changhua, and Nantou, resulting in five anthracnose pathogen isolates. Morphological observations
revealed grayish-white colonies with dense mycelia, as well as short, cylindrical, transparent conidia.
Phylogenetic analysis, including multi-gene sequencing of ITS, ACT, GAPDH, TUB2, CHS 1, and CAL
gene regions, confirmed that all five isolates belonged to Colletotrichum fructicola. Among the tested
fungicides, Cyprodinil + Fludioxonil showed the highest inhibition of the pathogen, with 87-100%
suppression of mycelial growth and spore germination across the isolates. For eco-friendly agents,
chlorine dioxide (200 mg/L) achieved significant inhibition of both spore germination and mycelial
growth, with rates between 78% and 100%.

Key words: Pepper, Anthracnose, Colletotrichum fructicola, Cyprodinil + Fludioxonil, Chlorine Dioxide
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