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e

B Colletotrichum spp. it [FEHY SR
RIATE & LR E Ry T EEF AL » Ry =i
HRAREHNEZ— - T HEYIRET
BN%IG DIgER B 0y 24 Tl IR
BV B R RA RER AE B 2 18
B E Y o YR E I E R
BTG TR BE - BRI R R
TESR IR ~ A E R PG EE R < R
HERE - SHEYRE SN EERE
525 T L R o 8 0 B 4 B R Tt 5 SR A
PRIA B EEIE IR o 208 SR8 R IH R
EEHLLL C. gloeosporioides F ' 7. » i H
BEFRIN 1882 A DW I 470 & (genus)
1000 F& (species) HHPIRYIAIN » 2348
B AL E R Y o HERERST AR R
B PR AE D » A R JH o TR 1 8 1 B o HH
IRHBLETRY S © B4 - &9 10 FERTHEH
SRR - HEBSEE 8 MREN 25
PRIRIEIREE » RH A TP RE S BRI e
HI L ¥ B FE  Colletotrichum 181 = & Bk
(extype % B H ¥y IE C
gloeosporioides » & C. asianum Iz C.
Sructicola » B Ky H A i & 3% 8 A1) i B
O3 o ST AR AE B 8 PG 43 e O R R 1
TREEINIE C. gloeosporioides » T 53 B &
C. asianum, C. fructicola . C. siamense
GO TEaE K BN A S () 9%
B IS HE B2 LU C. viniferum {8 S5
O o BRI AR R AR N S R %

strains) °

BERFFH 5 BBk EE C
viniferum O i T B I v T R ApMat
K TUB2 ERFHIETEETEE C
asianum o= {8 EAHH @, HL3E Fa e SR A
AR E S C. gloeosporioides ° 21 )
TR SR BRIE o9 B 8 E < MK HE - (IR
RE S B PE BE L T N SR I B 1&  (internal
transcribed spacer, 1TS) Z:[KFE51 kL ¥ -
RIRE#EEZ By C. gloeosporioides ¢ C.
acutatum % 2 FE @ 77 FEHERREFR
fliy B A V& SR Y TR e+ SE ] 2o R G
IR P 51 B A W) 3R o3 i Bl L B BE A5 0t
HEATHEY) R IE S BRI Y 43 FHER 8 7+ 16 BRIBR
Bl LN EHE B SR AT RIE TR R Z BT 4
(13, 14,30, 32, 99) 7 ] g A B T P9 A AR
TS -

Colletotrichum spp. 1E#5E & IR EE
K31 B e R L R N B SR IR (ITS) »
H i -3- R I i & (glyceraldehydes-3-
phosphate dehydrogenase, GAPDH) ~ /L&)
HH (actin, ACT) » & HE H (B-tubulin-
2, TUB2) ~» 58 H (calmodulin, CAL) »
T EARES (chitin synthase 1, CHS-1) »
BRI B 1B & R (glutamine synthetase,
GS) k& i A b ¥ B b B
superoxide dismutase, SOD2) 5% fa KL [K]
) o e R EI M SR R R T REAE AR R
(I 88 i A SR - (H B SR {5 FH g e S R
YR EREE H.Z C. gloeosporioides #2
&8 (species complex) 143 %H 8 & i i
He3g OO o 1535 s R A M E I K
o B BLITS fF K 8 A & K AR §E

(manganese-



(universal DNA barcoding marker) » {H H{#
Eorpggeaig (91 o bl e
FF %] Apn2-Matl-2 intergenic spacer
(ApMat) LB A Colletotrichum spp. < ¥
E - HEEHSEEFRATM 2 AR EE
w00 pEEURE A E A - FRFSIAR R
JELE B A FEIF SRR R R S - 1RBE T S
PRIAIS B 43 B0 2 0% AR AR i g0 - 5 Lk
WFFE R R — 5 e EEAE YR B R A
(R Rt By I BT 1670 2K B 22 Pk - —F
R RIE R AT REZ B (species) RIHJA
BRI JRKGS » 1T BE — 7 BRE A B R T R AN [A]
AR SRAE (2 P o Cail HEBEMS
FHIRHE (polyphasic strategy) 2R &1 R IH
WEAEE FFE - Su3pE &
B~ KA EY) ~ I8 1 B E ) 27 AL
K7 L R 422 (phylogenetics)
TR EAT R A B 43 FE B AR 1 AT
Y HEMERER SN T A o B
TRAESE B — K R e B Rk - DU
TSI IEHERYH E RS R -

I8 B RIE R DL & A LB EE R Ry
FEFETTE - RIS 2 AW PGE
b RLARTRE 512172099 o s B
B FL B IR SE T o RS2 M B T B3 3 i e B
ERIEEE - W RIRERER R LR
AR 0 TS L RE R Y A R 2 e R
)T o RIENE L #EE ~ T EfE -~ Wl
T~ BB EER RS M A YRR M R
Vi BRER I FERY B AR - AR TR
Bk~ w7 - R RINBGHEZES 5 HEE
i A R < ARME RS 2 Bk 0 5k

SRR RAEAN R o S E SR 93

HIPRE ~ FRERRFA - BT - Wik
M e PR SE R & K2 M FIH H AT I
W o BRAT A AL AR 2RI SR A SR B AE 38
SeRA M LRV RE - DURREE RA BRIE R B
Bhkg2% -

FORHEL 5 4
— ~ (AR

22014 42 1 A 2015 4 12 A1l -
G3 A RTAE 28 & MR G HE (4verrhoa
carambola) ~ %% (Vitis vineferax V. labrusca) »
8 (Mangifera indica) ~ RKJX (Carica
papaya) % 3 5% (Syzygium samarangense)
F 5 AR T BT SR A 0 R I
o MR R EHEIEEER - B0 T0%
Z BE (ethanol) fERMIEFE » HEN
30.0x22.5%x8.0 cm ZH #EH B v ) H P&
o A DA B K R 2 AT DAORFE
o #8334 H 0 RERER R E RN E &
Sy fFHE (acervulus) @ FFLDIBE RS ST 7
SrEREE R AR R ENEREE
B PESE K2 3B BL (Potato dextrose agar,
PDA) A 24°C REFHNK 12 /NERFZE
BAAEE - ERERBCH - BERRZ
BT FLEs UTH R 2 B 5 mm L [H]
TERRRBRANEE 1 mL EE/KZ 2-mL %
H/]ViE (Cryogenic vial, Nalge Co., Rochester,
NY, USA) » B 16°C EiRFAEIMRE -
bt 5 SR RIER BRAS 2 FRZEREE 0 o
AL RIS 2 RS 25~50 Pk < (B
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EIL 5 FRMZBEMRS 2 Br 0 AEF 10
IRIER A e Hal Bk () -

=~ EbbBRE

R skt iR TP R - HUFE
&R s BT 2 & (dimension)
JIEAK (shape) » fEARIEWEH 16°C &
WA W/ NVE RS B RS 8 B A PR R RS
FEHRSEAR - A 24°C BAFHOEIR 12 /NRFZ
EWRFAREE 7 H » il A E R W& K
HprEA 2 7 R AFIE R R - W&
HFRREHEEE - BEKETEW 30 {H
filr o

=~ Wb ERNER ~ Bl
Bt I I e B8 i

FotRad o3 B B AN [R] R o SRIE B Y
Bt R (R0 8 E R - = DU E R Z
5 MRFE RN FPYIEIT RS A - BEAE

R— - A RATARBRERRETIXR

PRI R A B 8% S R A Rl e SE RS 2 A
o AR 24C REEHOER 12 /NRFZSE
IAEEE 7 H - WG - DUEREEEY
E#H (AllPure Plant Genomic DNA Kit ;

BB RN E] - B fil HUER R AL R
(genomic DNA) - F§ DLE & I 5 84 [ FE
(polymerase chain reaction, PCR) 34l f% i
PR ER N SR EIRE W (ITS, 51F% 1TS1/
ITS4) “) 13- BB NG (GAPDH,
5|¥#f GDF1/ GDR1) ® » lEIE (ACT,
2| 7% ACT-512F/ ACT-783R) "% - fis R
1 (TUB2, 5178 TI/ T2) ) & THEA
% (CHS-1, 5|F¥%} CHS-79F/ CHS-354R)
(O SRR o B W S AR R s
25 uL > A5 12.5 pL 2X Taq PCR Master Mix
CERAELUAF] > 2Zi#) - 5T 0.2 units / pL
Taq DNA polymerase * 0.4 mM 4 f# dNTP »

Tris-HCI pHS.5 » (NH4),80; + 4 mM MgCl, »

0.2% Tween 20 ~ BT [ 74 1 uL (10 uM) ~

2.5 uL (10 ng) FEKIfERZIR /K 8 uL o &
B B B S R R B 55y 95°C » 5 miin

Table 1. Colletotrichum isolates characterized in this study

Isolate Host plant Location Collection date
CC-1 Carambola Jhuolan, Miaoli Oct. 2014
CC-6 Carambola Yuanshan, Yilan Jul. 2015
GC-3 Grape Erlin, Changhua Jun. 2015
GC-9 Grape Erlin, Changhua Jul. 2015
MC-1 Mango Caotun, Nantou Jun. 2014
MC-9 Mango Yujing, Tainan Jul. 2015
PC-1 Papaya Meinong, Kaohsiung Nov. 2014
PC-9 Papaya Jiji, Nantou Oct. 2015
WC-1 Wax apple Jiadung, Pingtung Mar. 2015
WC-3 Wax apple Sinyi, Nantou Oct. 2015
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C > 30 sec » 5| TR &R E  (annealing
temperature) KA [EIFEK 5[ T HME > 4
Hk ITS (55°C) ~ TUB2 (52°C) » GAPDH
(55C) ~ ACT (55C) K CHS-1(58C)* 35
ER 30 sec » #:3&LL 72°CYER 30 sec » &#
M 35 fEfEER - &L 72°C fFA 12 min
VERG o DS e 8 S s e 1 7 A K]
M E FF o JE Fr A4S R B R e 5 B B R
(sequence contig) ! Hti% BT T KBl
PRSI o BRR B AS 1 43 A 2 LR bR T 2%
e Fe % 43 1 (multilocus sequence
analysis, MLSA) @V B2 - Jeis et Btk
BB K R 5 BN IT)7% - P A —
Bk A R K] P 73S B 2 BRI Fe 37
W U AR 53477 (maximum  likelihood
analysis) ¢ 1000 R E#HUEZ boostrap
test Ha BERA TR X 0 KB 2 AIE 1+ 434
(branch) £ R DU MR % IE Fr 5 —
A7 BERIRZ BR B R U S R ik 48 - BRI 7
Y Mg (edit) 7R (align) 73
Lasergene software package 2 SeqBuilder
module J MegAlign Pro (DNASTAR,
Madison, W1, USA) - {3k #5E /L
it 4 FEEEKFS1] (CHS-1 BRAN 43nilEl iR
JEIR B B (species) ZBEFBERE (ex-type
culture) % %% By RE R FE K FE IR EL % -
AR FPFIAHIEI T 43738 (percent identity)
TR iR SRR R LSRG R P RE
FrHE B R PTG iR il -

Y~ AR SRR R L B

SRR RAEAN R o S E SRE P 95

TR 1550013 51 A [ SRR F) L 9 R
AFEIRA R E R 2 S B BRI -
bt s RS - Bk (SR~ E (B
) ~ ER (B3O AN (BRI K
P (HEHE) <BARE (MEEEH
LANE) B R A L R AR R o R
BEREANFEREEBENEREE - 5
BHABYWERLL Ll 5 FRIRE B E
BIELK DL S LU RIS TRE - FLL 4
JERPATETE » TERIMAE RSy 2% R
¥ (Agar, Becton, Dickinson and Company,
Sparks, MD, USA) » Ll 121°C BB & EIA
HE 9 Aoy BERMEH - BtalmEsehs
BREREMEETENRE T H > BY)
OB IME < BAE 5 mm B E R ST
KRB AR L - 1A 24°C RAFEDE
W12 /NRFZETRAMEEE 7 H - BEHEE
B HUSSRN R B E R
B IR B R IR - AR 8 HA o

T~ RIEPEEE

PIA H #F#H (cross inoculation) 77z
e AR RE ~ B~ R~ KIIUGHETE
M RIEREE L 5 R REEERE
(detached fruits) ZEJH M - ERHBEE TS
VB ARG RE (TEERERHLZ
D) pterEEEE - RE < R ETE
i o AR R RN NS B A N
RSB ELVAR - RSB RAFFEIRT - TR Y
(SIS A R (U VR (U O B E AL
(1x10° spores/mL) LIHEEERE o fitHEME B
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FLL 70% ZBERTNER » B alER
30.0x22.5x8.0 cm ZHERWIE @ &K
DA R K RIE C ETFVRIER - B8 3 R
() BE - aja Bl R EE %
7RI B A A R E o AR
HIDIUE BE$2FH  (spot inoculation) 5 =
1T - BEfERT - SEDIBRFERRE LEHE
& 5 mm ZEHERE - R RE R AR
PR R R - DU R SR B ok B 2
TR PR - S DU B /K 2 R B Ry S I -
HIRE 4 & - B BERE  BER
E (24~28°C) 7 HERACSREEAEASE - DL
B YRS B S B BT AR R 0 PR
B ¥ B A T RE DLSE R REEE KTk A
(Koch’s postulates) o fZff i@ HET 2 K -

N~ BRIELR B BE R 2 A

T HIER AN [B) B 2R Y5 & SR i T 7S B8
BIFGIE SR 2 M (sensitivity) FYZEH -

R~ AR ATARERESIE
Table 2. Fungicides used in this study

J5 LB & i %E R 1k (microtiter plate
method) ) WIEAIL 5 FE S AR 2 9 1
BIaZER] - REFER(Azoxystrobin) ~ 5
K% (Cyprodinil + fludioxonil) + o7 24 iF
(Iminoctadine tris (albesilate)) ~ % 15
(Metiram) ~ F 58 (Pyraclostrobin) ~ 15 527l
(Tebuconazole) ~ H %& 2 £& {F (Thiophanate-
methyl) ~ =% (Trifloxystrobin) 5z =K
Hfi (Trifloxystrobin + fluopyram) (38 ) %f
5 10 Wk AP ZFaHIHIEAR -
WERRE - L 49 pL AR R Ry FH e FH V= RS
AR FIEENR » o3 T A BT R
S BIEA 1 uL e ERZ o7 A T
IFH (1x10° spores / mL) » ¥R G » 1
TR IR 2 B Rl B A - 53 DU
AR 7K 2 B P Ry B I - RS TR
T EMNE LB (parafilm, PM-996) L1
BiK AR BN B = (24~287C) ° &
o2 NEER - KR INN IR GRS B8
R ER 9 cm Z 2%EESE (water agar) -

Fungicide Formulation FRAC code" use rate (ug a.i./uL)”
Azoxystrobin 23% SC 11 115
Cyprodinil + fludioxonil 62.5% WG 9,12 313
Iminoctadine tris (albesilate) 25% SL M7 267
Metiram 80% WG M3 1600
Pyraclostrobin 23.6% EC 11 79
Tebuconazole 25.9% EW 3 173
Thiophanate-methyl 70% WP 700
Trifloxystrobin 80% WG 11 125
Trifloxystrobin+fluopyram 50% SC 11,7 125

" FRAC: Fungicide Resistance Action Committee.

? Use rate represents the active ingredient concentration in a label recommended.
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Bl (texture) ~ B EBE (sector) HIE
i %5EL2EANRFK N
(colony type) = CC-1 ~ CC-6 ~ GC-3 ~ MC-
1> MC-9 -~ WC-1 F 6 HREEMEE
% MEAREHEER - PRMATFER
% 7= A K - GC-9 ~ PC-1 ~ PC-9 »
WC-3 55 4 BPREES BT B - (B4
GlEtlER - GC-9 FAKEMT > HD
HE# ; PC-1 HBIEE& HHE H @t
% s PC-9 & WC-3 WikEREMEE - fiiT
o mit atEst b (E—) - J/E
MR Z R
ik o BR PC-9 ke WC-3 MBItk fil T Ui
# (acute) H—UGEIF (round) B _hn
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Fig. 1. Seven-day-old colonies of Colletotrichum isolates collected from 5 fruit crops grown
on PDA at 24°C under 12 h cool white fluorescent light / 12 h darkness. A=CC-1,
B=CC-6, C=GC-3, D=GC-9, E=MC-1, F=MC-9, G=PC-1, H=PC-9, I=WC-1, J=WC-

3. Refer to Table 1 for isolate information.
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Fig. 2. Conidia of Colletotrichum isolates collected from 5 fruit crops. The fungi were
grown on PDA for 10 days at 24°C under12 h darkness / 12 h cool white fluorescent
light. A=CC-1, B=CC-6, C=GC-3, D=GC-9, E=MC-1, F=MC-9, G=PC-1, H=PC-9,
I=WC-1, J=WC-3. Refer to Table 1 for isolate information. Bars= 20 pM.
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il (F=) - IKIBAATEREHE » PC-9 K&  GAPDH, ACT, TUB2, CHS-1) #7545
WC-3 FEJE C. acutatum #S&7TE » HA 8 REHEBEME oM » 5Hak 3 #H4 Z&F
MRE 8 C. gloeosporioides #ET o (clade) » PC-1 EJEREL 1 ff43Z#E > PC-9
B WC-3 L@ 1 i 4> S B H AL

T Bk Z BUEMESTEL S FHE 100% - HAR 7 BREESHGTE S — 1 R
TE BEH9 5y CRE - IREBPEZ CC-1 J CC-6
HIFH R MC-1 & MC-9 43 5B[HE & 2

I REWREC 5 BER TS, HXa#H (E=)- - FHEME® 2R

®= - HlERBETFEEIIX

Table 3. Spore dimensions of Colletotrichum isolates in this study"

Isolate” Length (um) Width (um) L/W ratio
CC-1 13.3+0.3 (12.0-18.0) 4.5+0.1 (3.0-5.0) 3.1£0.1
CC-6 12.9+0.3 (10.0-15.0) 4.6+0.1 (3.5-6.0) 2.9+0.9
GC-3 15.740.3 (12.5-22.5) 5.240.1 (3.0-7.0) 3.1+0.1
GC-9 13.0+0.2 (11.0-15.0) 4.5+0.1 (3.0-5.0) 3.0£0.1
MC-1 17.3+0.3 (13.5-20.5) 5.340.1 (4.5-6.0) 3.3+0.1
MC-9 13.7+0.3 (10.0-18.0) 4.940.1 (4.0-5.5) 2.8+0.1
PC-1 12.1+£0.4 (7.0-15.0) 5.0+£0.1 (4.0-6.0) 2.4+0.1
PC-9 13.3+0.2 (11.0-15.0) 4.6+0.1 (3.0-5.0) 3.0+0.1
WC-1 15.2+0.2 (12.5-18.0) 4.7+0.1 (3.5-5.5) 3.340.1
WC-3 12.6+0.2 (10.5-15.0) 4.4+0.1 (3.0-5.0) 2.9+0.1

Y Meantstandard error (minimum to maximum), n=30.
2 Refer to Table 1 for isolate information.

98 CC-1
46 —|: CC-6

100 ——GC3

100 I'wC-3
PC-1

0.020

B = - RERERESZERABEEDTE -

Fig. 3. Phylogenetic tree generated by maximum likelihood analysis based on concatenated
DNA sequences of ACT, CHS1, GAPDH, ITS and TUB2 genes of Colletotrichum
isolates from various fruit crops. Bootstrap values are shown above or below
branches. Scale bar=0.02 substitutions per site (branch length represents residue

substitution per site in average). Refer to Table 1 for isolate information.
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TEIA B A Se g e - A LRI
E 0 RE —EUERHRA o SRR PR
< 4 FEFL[K] (ITS, GAPDH, ACT, TUB2)
EFFAGREEEHEE PR (type culture) FHIA]
BRI P LB S & T IEREE R - A
GBS REMY - e PC-9 K WC-3
IR [K] e 71 B 8 Lb S s SR AR T R e
A e H A -

=~ KRR SRR AR

PR R K SR B 2 Bl o AN [E 3
KFEREREEMER S HiER%
fEEF 725 - CC-1 » CC-6 ~ GC-3 ~ MC-
9~ WC-1 % 5 HREEEESTEKRER BN
R B AR R CERE

KO -~ AMRATARBRERE 2D TERE

GC-9 AfE R EE| A Z £ RIFEGE - MC-1
EER - RN GEFEREERER BT
EIGBRARZ  (BIEGRIEERAIIRR -
TEME—[RIBS B AR o7 i il A R B 22 B
Bk k1)

9~ BRI EERE

ANFFF AR BRAE A B39 A Rk e
JFEE - B R LUK & RIHW #
T R R E - AR B PR B
S 7 B L 2 1 B 2 A e T T 52
15 K9 DR 1 R, 550 DA B B s A T e
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Table 4. Molecular identification of Colletotrichum isolates based on their identity to given gene

sequences
) 2 Percent identity (%)"
Isolate Colletotrichum sp. Reference culture
ITS GAPDH ACT TUB2

CC-1  C. siamense MFLU090230 99 /FJ972613 99 /FJ972575 99/FJ907423 99 /FJ907438
CC-6  C. siamense MFLU090230 99 /FJ972613 99 /FJ972575 99/FJ907423 99 /FJ907438
GC-3  C. tropicale CBS124949 99/7X010264 98 /JX010007 99/JX009489 99 /JX010407
GC-9  C. viniferum GZAAS5.08616 100/ IN412807 99 /JN412799 95/IN412790 97 /IN412809
MC-1  C. asianum MFLU090233 99 /FJ972612  95/FJ972576 100/FJ907424 100 /FJ907439
MC-9  C. asianum MFLU090233 99 /FJ972612 94 /FJ972576 100/FJ907424 99 /FJ907439
PC-1  C. brevisporum  BCC 38876 100/ JN050238 94 /JN050227 100/JN050216 98 /IN050244
WC-1  C. fructicola MFLU090228 100/ FJ972603 99 /FJ972578 99 /FJ907426 100 /FJ907441

Y Percent identity: identity between each gene sequence of the isolate with that of reference culture
in percentage ratio / Genbank accession number of the gene sequence of reference culture; ITS:
complete rDNA-ITS region; GAPDH: glyceraldehyde-3-phosphate dehydrogenase; ACT: actin;

TUB2: partial B-tubulin.

? Reference culture: ex-type or authentic culture of each Colletotrichum species.
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Table S. The effects of fruit pulp media on the growth of mycelia of Colletotrichum isolates

collected from 5 fruit crops

Medium made of"

Isolate” PDAY
Carambola Grape Mango Papaya Wax apple

CC-1 7.50£0.09b  7.24+0.05bc  7.06+0.04 cd  7.85+0.15 a 7.96£0.04a  6.93+0.03 b
CC-6 8.20+0.00a  7.28+0.03b  8.2+0.00 a 8.20+0.00 a 8.20+0.00 a  8.20+0.00 a
GC-3 6.86+0.05b  6.69+0.05bc  7.93+0.07a  6.64+0.08 cd  6.59+0.02 cd 6.44+0.06 d
GC-9 2.3040.14¢  4.15+0.08 ¢ 5.98+0.04a  4.95+0.17b 3.50+0.12d  4.34+0.05 ¢
MC-1 1.71£0.03 e  5.49+0.06d  7.26%0.03b  7.93+0.04 a 7.19+0.10b  6.98+0.06 c
MC-9 7.24+0.02¢  7.11+0.03 d 7.49+£0.01 b 7.46+£0.03 b 8.15£0.03a  7.14+0.02 d
P C-1 5.39£0.05b  5.01+0.07 ¢ 5.69+0.07 a 6.05+0.02 c 4.36+0.02¢  4.68+0.09 d
PC-9 6.35+0.03b  5.19+40.04d  5.99+0.02 ¢ 6.05+0.02 ¢ 6.7140.01 a  4.45+£0.01 ¢
WC-1 6.98+0.05b  7.04+0.14b  7.46+£0.08a  7.00+0.02 b 7.01£0.10b  6.50+0.07 ¢
WC-3 6.30+£0.03b  5.40+0.07d  6.10+0.03 ¢ 6.05+0.02 ¢ 6.71£0.01a  520+0.11e¢

D Colony diameter after 7-day-growth, unit=cm. Numbers in each row are meantstandard error
(n=8). Values in each row followed by the same letter are not significantly different at 5% level by

Fisher’s protected least significant difference test.

D Refer to Table 1 for isolate information.
* Potato dextrose agar.
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Table 6. Disease incidence of fruits after cross inoculation with Colletotrichum isolates from 5

fruit crops
2 Inoculation on"
Isolate
Carambola Grape Mango Papaya Wax apple

CC-1 + — + — +
CC-6 + — + — —
GC-3 — + + — —
GC-9 — + + — —
MC-1 + — + — —
MC-9 — — + — —
PC-1 — — — + —
PC-9 — — — + +
WC-1 — — + — +
WC-3 + - - + +
!« symptomatic, “— “no symptom. Results were recorded 7 days after inoculation.

2 Refer to Table 1 for isolate information.

ft - BEAYREREFRAERTRFILE
Table 7. Effects of fungicides on conidial germination of Colletotrichum isolates collected from
5 fruit crops

Isolate”
Fungicide
CC-1 CC-6 GC-3 GC-9 MC-1

Azoxystrobin 100.0+0.0a  100.0+£0.0 a  100.0+0.0a  90.5+0.5 b 91.8+0.6 ¢
Cyprodinil + Fludioxonil 89.5+0.5 ¢ 83.0£1.3c 100.0£0.0 a 0.0+0.0 e 81.0£1.0 e
Iminoctadine tris (albesilate) 79.8+0.6 d 94.8£1.1b 0.0£0.0 e 0.0£0.0 e 0.0+£0.0 f
Metiram 0.0£0.0 e 0.0+£0.0 d 0.0+£0.0 ¢ 0.0£0.0 ¢ 0.0+£0.0 f
Pyraclostrobin 94.8+0.5 b 94.3+09 b 96.5£0.0 b  86.3£0.9 ¢ 0.0+£0.0 f
Tebuconazole 100.0£0.0 a  100.0+0.0 a 90.5+1.0d 10.3+0.3 d 96.5+0.5 b
Thiophanate-methyl 100.0£40.0a  100.0£0.0 a  100.0+0.0a  94.3+0.9a 100.0+0.0 a
Trifloxystrobin 100.0+0.0a  100.0+0.0a 100.0£0.0a  90.5+0.5 b 90.0+0.8 ¢

Trifloxystrobin + Fluopyram  100.0£0.0 a  100.0+0.0 a 97.3+0.8 b 9.0+0.4 d 96.0+0.8 b
Control (water) 100.0+£0.0 a  100.0+£0.0 a 94.0£1.5¢ 93.0t13 a 85.5+0.6 d
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Table 7 (continued). Effects of fungicides on conidial germination of Colletotrichum isolates

collected from fruit crops

Isolate"?
Fungicide
MC-9 PC-1 PC-9 WC-1 WC-3

Azoxystrobin 100.0+£0.0 a  100.0+0.0 a  100.0+0.0 a 0.0+£0.0d 100.0+£0.0 a
Cyprodinil + Fludioxonil 100.0£0.0 a 0.0+£0.0 ¢ 91.5£1.0b 85.8+0.3 ¢ 0.0+£0.0 d
Iminoctadine tris (albesilate) 0.0£0.0 d 0.0+£0.0 ¢ 0.0+£0.0 d 0.0+£0.0 d 0.0+£0.0d
Metiram 0.0+£0.0 d 0.0£0.0 ¢ 0.0+£0.0 d 0.0+£0.0 d 0.0+£0.0 d
Pyraclostrobin 100.0£0.0 a  100.0+0.0 a 71.8£0.6 ¢ 100.0£0.0 a 90.8+0.5 b
Tebuconazole 100.0£0.0 a 0.0£0.0c 100.0+0.0a 100.0+0.0a  100.0+0.0 a
Thiophanate-methyl 100.0+£0.0 a 100.0+£0.0 a  100.0+0.0 a  100.0+0.0 a  100.0+0.0 a
Trifloxystrobin 90.5+£0.5 ¢ 90.5+0.5b 100.0+0.0 a  100.0+0.0a  100.0+0.0 a
Trifloxystrobin + Fluopyram 100.0£0.0 a  100.0£0.0 a 91.0£0.6 b  100.0£0.0 a 86.3£0.6 ¢
Control (water) 94.8+0.5b 100.0+£0.0a 100.0+0.0 a 96.0+1.1 b  100.0+0.0 a

" Meantstandard error (n=4). Values in each column followed by the same letter are not signify-
cantly different at 5% level by Fisher’s protected least significant difference test.

2 Refer to Table 1 for isolate information.
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Identification, Pathogenicity and Fungicide
Sensitivity of Colletotrichum Isolates From
Five Fruit Crops in Taiwan

Chung-Hang Duan'’, Hui-Ru Pan', Chun-Chung Wang1

Abstract

Duan, C. H., Pang, H. R., and Wang C. C. 2018. Identification, pathogenicity and fungicide
sensitivity of Colletotrichum isolates from five fruit crops in Taiwan. Taiwan Pestic. Sci. 5: 91-
111.

Anthracnose disease caused by Colletotrichum species is a major limiting factor to
fruit production in Taiwan. These Colletotrichum species from different fruit crops share
similar morphological characteristics and cause resemble symptoms. The identification,
pathogenicity and fungicides sensitivity of Colletotrichum isolates from various fruit crops
have not been much clarified in Taiwan. Two single-spore isolates of Colletotrichum
collected from diseased fruits of carambola (Averrhoa carambola), grape (Vitis
vineferaxV. labrusca), mango (Mangifera indica), papaya (Carica papaya) and wax apple
(Syzygium samarangense) were characterized in this study. Based on their conidial
morphology and multi-gene sequences of ITS, GAPDH, ACT and TUB2, eight of the 10
isolates were respectively identified as C. asianum (2), C. brevisporum, C. fructicola, C.
siamense (2), C. tropicale, and C.viniferum while the remaining 2 were undetermined.
Cross-inoculation of the isolates on detached fruits revealed a degree of variation in their
pathogenicity. All tested isolates were able to infect their original hosts and most of them
also induced symptoms on one or two alternative hosts. However, grape was only infected
by isolates from grape. Media with contents of various fruit pulps did not have much
influence on mycelial growth of the tested isolates. According to quantitative assay of

conidial germination, most isolates were sensitive to the fungicides with multi-site contact
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activity such as metiram and iminoctadine tris (albesilate), while they were not sensitive to
the single-site fungicides as azoxystrobin, cyprodinil + fludioxonil, pyraclostrobin,

tebuconazole, trifloxystrobin, trifloxystrobin+fluopyram and thiophanate-methyl.

Key words: Colletotrichum, pathogenicity, fungicide



