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Wk 81 BE R 2 9% SR W & Colletotrichum siamense » 7T & E AR R 134w » ¥R 2 G4 8k m s o RFF
W EARE I NS R R THcky Sk AR #EE R B B o #1F Colletotrichum spp. » & IR R 5 T
FALE R4 T BER L C. siamense © W R ATHF R P #ER C. siamense ¥ 54 HE Kbk EIR LA /BRI 0 AR
AH A (6 R 7 5%, AT ERIAE - AT S0 K% R O TR R R A Sh 2 AE o LEATE L C.
siamense W & F I3 FHF B E XS 0 &R, C. siamense W # R G A KIBE S 25-30C 0 B 15C2 1K
BIFAST AR AT AL 2030CX M TAAER LW F I A A MER o AT C. siamense X1 4 A Kkl
SR THEF AR ER R M BRI ERT RS RFH A4 ERBARBIHZR » LA

FRAFAFRZ AW AR TR F @ BIAERRFE BRI RE LAH BT RS o Bk
AN BAFAANRZ o RAFRZER > TR L @ M AL 48R A 56 R REREH L 5% -

RABEE © Zhh - BHELR - SERIEREE -

BIE

755 (Litchi chinensis Sonnerat) Fyfit BB T-F}
(Sapindaceae) SEfif > JiF 4 i o [ 28 g I
e HE R S LR A 2,000 4F - FEE S ARER L
B 4R PN oE 20T R BV I 2 OB 0L R LLTE
TR AE R ARy 80 EATH - B HFE K
RHY I3 B B R > 545 80% DL 1 -
S S EEEO M 300 24 HEDK BE
BRI EES = KIVES > RIERZE 2017
FE 4 E 3 (https://agrstat.coa.gov.tw/sdweb/
public/book/Book.aspx) B/~ » &6 R @A
479,984 ha » 44/ & 59,796 Mg o ¥ EHEEH
& ARSI MR ST - &9

i~ BT SRR EEGR - R LE
Fo "ERAL - TRIEE, - TRORWA - THEER,
% o

HRHE T EEHBS-7TH > EESR
ZRNNERE  HEZRRZGE  SNESR
KB BREFEE - DHSCHNGERE > AH
Peronophythora litchii 5 [{EHYFE &% (Kao & Leu
1980; Ann & Ko 1984) » H Geotrichum ludwigii
Ko Geotrichum candidum 5 [FEMIIEE R (Tsai &
Hsieh 1998) » |1 Phellinus noxius Corner 5 |fE1Y#8
HRIH (Ann et al. 1999) > F Colletotrichum gloeosporioides
5| F#E BV 57 JH JF (Yang 1990; Anderson & Coates
2009) » [ Colletotrichum siamense 5| #8 7 $f B
i (Ni et al. 2017) > DL HH Lasiodiplodia theo-
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bromae S|FEREIEHZE (Ann et al. 2004; Tz-
ean et al. 2019) - H > ST BEOFHHEIL &8
E o Ann et al. (2004) F£ TREERR, 3 {2
KUPIES » WEREE FHBEE M B ET
JAR/INEE © Ni et al. (2017) BTN TiRR VL
B REW FER Lo EHBEUB ALK
ANERRE R (B 1) > #EHEIRE S - E A
RIEREE FOR R TP R By T - TERYEE S0 £ RE
%5 )5 C. siamense 5 [#E -

PR EE M R E S R4 T8
pepper spot disease » 5 Fil # & 7 F & H C.
gloeosporioides 5|#E (Cooke & Coates 2002) - &
M 75K BT RS 1982 FEHE 25357 - 1> 1989 4F
HIEAGCEE > ERZECRMN I E I ] 88 4
Z Pt DA B pepper spot disease » /5 HIA Hh i
FREHE 2 R E R/ NA 1T mm H IR E BT -
M - BRI Z R MTEE A1A Kwai May
Pink’ ~ ‘Bengal’ ~ ‘Salathiel’ ~ “Wai chee’ L & ‘Tai
So’ (Drew & Drew 2001) = [t Jp5 25 Bil — fi% L &F
Rz £ 2 RIEWAE > WIETBRE, - Hit
—MRAEAR ARG H TR - AR EN S
EARA - g EREEG > KiEFER
TmonE o HNARE L RETHRETH > DE

oo E °

1. [ Colletotrichum siamense 5|2 TEAHE |
TR B I - TR BB RN TR £ -
Fig. 1. Pepper spot disease on lychee ‘No mi ci’

caused by Colletotrichum siamense. The little black
spots appear on leaves.
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BRI AR R . o BIOUREE
HAMRBIN A #4 - IR ‘Hass® ShiE 2 g
AL (Willingham et al. 2000) ~ £ F§ JEAY ‘Pinker-
ton’ J% ‘Hass’ fhfE % £L (Schoeman & Manicom
2000) ¥ % A AHREH S -

Ty T8 U5 7 50 5 T 4 TRE e 4 A2 A BB RO IR FE
M AW TR R R R AL - TR AN
W E R4 ER R BT EFEE - R
AT M SH B N AR 1B TP R 5 06 S B 22
{E By R R B 3 AE  2 [a % -

MFERTTE
MRE IR RTF

AT Z Bk R B B 5 2 75
E - RS ER R E R R E By
HEMIS o o Ry J7 UM R PR 2H B DL 75%
1 K 0.6% XA $iF 1% - 75 DU ER KRk
3R VIHURESHSE AT pH 3.8 Z & HL1E
~ potato dextrose agar (PDA) (Merck, Darm-
stadt, Germany) E5&E: |- [acidified PDA » &
JROBE 1% 2 300 mL PDA B5E AL » [RZ 1A
750 uL 50% (v/v) FLEEE R (lactic acid)] - £
F &R 1% - UJHUE 4 R 5 & 12 PDA 858
b B AT BB s AR K EI A
BE A (water agar) b fFECE K/ NN EEE
MER=7Z —F » BEEs 2 BEEUE/N
o BitE | mL EEKZREFEES - 1£25C
K V0CHRE N &1 SHH - AR
B PR 4R 5% C-997 EL C-1001 EFE » 2K H R EH
B A Tk ShfE 0 C-1133 ZREH EMEE
GUD KRR ML, SnfE o
RREDSHEE

C-1001 SR TP RE K2 FHEE By C. siamense
(Ni et al. 2017) » C-997 J& C-1133 EkERIAA
IR ETT IR REEC 8RS - W DLE IR 73 # (Bayes-
ian inference) #ETTIH LT HAE o Pl HAYVAR
A actin (ACT) -~ calmodulin (CAL) - chitin synthase
(CHS) » DL }% glyeraldehyde-3-phosphate dehydro-
genase (GAPDH) - il #< HU R S g 7 =040 T
AR RS ER PDA BB - FE
GRHE > BHESER .S mL E80E
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1o A 0.5 N NaOH %53 = DL39 /8 1%
GRIEREIR o BEOG R E BB R o M A 9%
HEFE >~ 0.1 M Tris buffer (pH 8.0) - #H{TEE
% i Fs PCR [ 2 #Z % 15 4) (Tsai 2005) > DA
Phusion High-Fidelity DNA polymerase (Ther-
moFisher, Waltham, MA, USA) 2 &l 2 i
1T DNA E &l sH N JE - ACT | BeFt A 5[+
¥} F5 ACT-512F J2 ACT-783R (Carbone & Kohn
1999) » CAL F B 5| 7% Js CL1C K CL2C
(Weir et al. 2012) » CHS H 5 5| T8 &
CHS-79F Jx CHS-345R (Carbone & Kohn 1999) -
GAPDH f E¢FftH5 [-F#f £ GDF 1 GDR (Templeton
et al. 1992) - ¥R 1% EYIZ HIRE BB AR
AR/ E] (Tri-1 Biotech Inc., Taiwan) #
TEFF » B4 E 5 $#5° National Center for
Biotechnology Information (NCBI) 44k Gen-
Bank &t} (£ 1) -

1 NCBI #4115 GenBank & e} B 1 # 3£ [A]
St ZFE 0 TS EREL T - SRS
L ClustalX v. 2.1 #H8 (Larkin et al. 2007) #E
1T 51 HE%] (alignment) & > DL jModeltest
{7 DNA F#af# A (DNA substitution model) #x
FEALER - SR HREHER T A (Bayesian
information criterion) 371522 DNA Bt
R R A E e 2 g o DL Sequence-
Matrix v. 1.7.8 #f& (Vaidya et al. 2011) # %
F A% fH$E > il DL MrBayes v. 3.2.6 (Ron-
quist et al. 2012) ME{TRIEERE o HETT 2 W5
Mo AT 1 x 107 {E L (generations)
10,000 {ETEACH 1 B3 o FyoRop i 2ERE - &
BRI 25% A - S BAVHEME > DL Tracer X
#% (Rambaut & Drummond 2007) #f7abs -

TRIR A REERE

1’ C. siamense Btk Z F 4RSS AE PDA AR
#1734 dJE(LTR - VIHUET4E % 2 PDA L5
& BY 12 h¥144ME (TL-D 18W BLB, Philip,
Eindhoven, The Netherland) Y¢HE K 25 CEE B
THE®Td- DBHEBERINE LA ER
f b LA 22 B R (differential inter-
ference contrast, DIC, Nikon 801, Tokyo, Japan)
BlZ P R fa R4 sk -

e REE

HITRTFERE C. siamense BEFE 2 H AR HE
PDA SEA#EIT/EAL » 7 25CE i 2 RO 48
& 3-4 d - UJHUE %R0 > #MFSHE 2 PDA
AR e AE 25CTR L 12 h AT RAMEIGH 2 12 h
BEF AR E 3-5 d - FFHEME > DUEREK
T EEMANES 2 AT > WA A mERE
#7283 (Neubauer Assistent improved Bright-Line
hemacytometer, Glaswarenfabrik Karl Hecht,
Sondheim vor der Rhon, Germany) H| & il T
JERE > FHLUEE /KRR B 1 x 10° conidia
mL" 7 53 f TR B R R A -
EANRIR AR

EENTEREZgRER BT E R
sl oy P o B AT - SRR A SRR < i C.
siamense C-1001 Jz C-1133 B KEEE 1 x 10°
conidia mL™" i1 T LAUE 55 i35 S B B 1A 75 1%
b BERIERBRERETIRE2 d- 7R
ML » FPEBISEER BN EOERE KEC sk St
R ER -

2 1. Colletotrichum siamense C-997 ~ C-1001 ;% C-1133 HE #4282 ¥4 4% ~ 18 F K/ R E RN F AL

GenBank EA}E 2 S RE5EHE o

Table 1. The isolated sources, conidial sizes and Genbank accession numbers of Colletotrichum siamense isolates

C-997, C-1001 and C-1133.

GenBank accession number”

Isolate Isolated source Conidial size (um) ACT CAL CHS GAPDH

C-997 Leaf 16.52£0.18 x 4.82+0.06  MF098593 MF135495 MF098595 MF098597
C-1001 Fruit 16.08 £0.18 x 5.44+0.07 MF098594 MF135496 MF098596 MF098598
C-1133 Fruit 1534 +£0.15x539+£0.05 MK863029 MK920228 MKS863030 MKS863031

“ ACT: actin; CAL: calmodulin; CHS: chitin synthetase; GAPDH: glyceraldehyde-3-phosphate dehydrogenase.
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ERRER R I EE IR ER S
C. siamense C-1001 FEHEE G2 7 9%,

BRI0dEESLEEEZ R ORI - M
L REEL BAUER (3D digital microscope, Hirox
RH-2000, Tokyo, Japan) BHZ5RBESNE - A6 DA
F R U B0 R (tabletop scanning
electron microscope, Hitachi TM-1000, Tokyo,
Japan) 228 H | C. siamense C-1001 HPRE
IS -

RE¥S C. siamense BitER ~ B53
FRNEBSREE ZE

B EEEE IR C-997 B2 C-1001 JE{EE PDA
AR R P 2SCERFAREE3 G VEE
VLIRS M E PDA EARN 25CERIGE B
4d1% > DURE# 2 FLEL 0.5 cm FTFLE8 VI HL
HRBG ZHGMER - B LAERK0.5 cm
WIE AR E K E R & A B 8.5 cm 2 PDA
(Difco, Franklin Lakes, NJ, USA) £538& 5 M
digfl s SRRIEH 15~ 20 ~ 25 ~ 30 ~ 35 K 40C
ZIERAE BT SHIREE 135 K
7d- IBEHEEHGERER  FEHE6 HE
ARG ER AT 2 K -

551 pR JEL 7 B Bk C-997 5% i PDA 18
BOBN2SCZ IR ET EIMNEEE T (12h
light/12 h dark) 52 3-7 d » DU AL T 4
EIT > LR R 3 x 10° spores mL™ 434
il F- 807 o oy £ T 0T 20 L

" LEGNER ZEE O BER&4E
ERENRREBEREHESHEA 202530 &
35C AR > W4~ 6 K 12 h 43 BIELHE
DI trypan blue 10 pL 468858 g 55 2F % R
frEass -

HIRBREREEE C. siamense B
MmERCEE

FFEEE B R C-997 B C-1001 JE{L % PDA
SR B 25CERAE 3 d 0 UIEE % B % B %
T2 PDA PR 25CEBfEIEE 4 d - DUKE
7 ALK 0.5 ecm FTFLas UV HUE 78 B8 4 2 T 4%
PRAEEA - A P BRI SRR ER A N st EE
Z NGRS« PR A 13 fE S8R ARSI T
50.0% =& BUKEU Rl (water dispersible

rere

]
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granules; WG) (trifloxystrobin » & & FEE {7
BRATE - 6B86ILH) - 62.5% B ERE
WG (cyprodinil + fludioxonil » & & 4 B2 R
HBAERAE > aEGIET) ~ 80.0% RE5H WG
(metiram » GEE T RKEHARLE > 68
L) ~ 40.0% T EUF AR MEM K (wettable
powders; WP) (iminoctadine triacetate » & /&
FREERMNAERAE - &8&1EH) ~ 53.0%
J& 42 1 15 % WP (thiabendazole + oxine-cop-
per» Fi SR BIRAE » 8EEER) -
70.0% H 3% {75 WP (thiophanate—methyl »
i ARAE - BBaLT) - 70.0% H
2T WP (propineb » GEFH M AIRA
o AEAdLT) ~ 23.6% 5 5L BUAE (emul-
sifiable concentrate; EC) (pyraclostrobin, & &
EfrREOARAE > 68&1EMW) ~ 25.9%
ESEFKEEFA T (emulsion, oil in water; EW)
(tebuconazole » BB FEHIK M AR AE > &
EEALT) ~ 25.0% SHAEEUK ST (suspension
concentrate; SC) (azoxystrobin » & J& ¢ [ 7%
B BRAE 88aILH)  24.9% fF5
F] SC (difenoconazole » & & 4 BUZE KD B IR
NE > BEAILH) - 40.0% V& F IR SC
(chlorothalonil » ¥ &M {7 HIRAE » &E 6
JEm) F 42.2% fEHi e SC (dithianon » &&H
R AERAT > 68edLm) KRS
BB B 1~ 10 % 100 mg L' 2 PDA
A BLAIRIRINEER 2 PDA SEAR(E By ¥
W - A 0.5 om YR GHLE S E T
BEAEK 8.5 cm Z B 41 PDA B B FAR
Jeo BN 25CZ EmAa R R E - R IRA
Fértom  HEHFSERAK  FEiH 6 H
- ARBREEET 2 R - fBERE TN
B BRI R 45 2 A RANHIER © fIHIZ (%)
= (WA FE RAER- SR EEAE 9L R
)/ IR ERERK] x 100% -
REEE| ZIBE C. siamense |FEE
RERFoEE

H A SRTE A B C-997 B AR PDA 5145 A
25CHTRIME RS TH & 1 wk 1% » DU /K
e B A R 0 & Miracloth JEfE (EMD
Millipore Corp., Burlington, MA, USA) i J&
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W% DA EESst EA T - KET
HdmE K FE%8 B 3 x 10* conidia mL™' > FEY 2
pL TR R > EMpRER2ET L& -
H&MA 30 pL R ERE Z S8/ - Fri A 13
ToB B ) R R A0 ¢ 62.5% B % K E WG
(cyprodinil + fludioxonil » & & B 2 B {7
AIRAE - GEGIEH) - 40.0% 7 H#UF WP
(iminoctadine triacetate » & & (¥ & 7§ & B {7
ARAE  6EGILH) ~ 53.0% BEHRGE
WP (thiabendazole + oxine-copper » i 75 tH &
B AERAE  GEEEG)  25.0% mEH
SC (azoxystrobin » & /ELEER I AIRAH
aEadbH) >~ 42.2% iR SC (dithianon >
BEEOTEKRMHARAE  @B&1EWH) -
32.5% gt 5 Fl] SC (azoxystrobin + difeno-
conazole » B E L EKRGARAE > BE:G
b)) ~ 50.0% = &k Hi SC (fluopyram + tri-
floxystrobin » BB FEKNHARLE 68
“dbm) ~ 70.0% HEZ{#)F WP (thiophanate—
methyl » 5 &R ARAE - GE&ILH) -
23.6% & 7 8 EC (pyraclostrobin » & & (2 Hf
FEMHBERAE > 8ERILH) 25.9% %
HIZKEFL T EW (tebuconazole » BB FEE R
BIRATE » 6EEadb) -~ 34.5% B IFIETEF]
WP (carbendazim + hexaconazole » E ¢ {b &
KO AERATE - GEGmET) - 80.0% §¥é /)
M WP (mancozeb > %2Rz (3HRAH > 5
H¥rdbmi) ~ 23.7% k% [E SC (iprodione » & {5
HHMMAE > GEEHT) > 9.0% FFFE EC
(metconazole > T AL HARAE » &8
EMG) IR AT RE K110 &
100 mg L™ » 48 16 h & /1A 10 pL trypan blue
Fettfg o PNEMERE T IEKRE 40 [T 2
TR GRS 5 EE 0 DU E /KRR 5
FyiRa -

ER
IR RBERE C. siamense 1S & A2 REEA
BtkD S EE
Sk BRI R C-997 ~ C-1001 F C-1133
HI A PDA b > 25CH# 7 d »C-997 B1C-1133
FYEFE R EERA > T RAGEEM - FHEHA

% 15

B m R C-1001 Y% F1H K BER4A
HHNEKES (E2)  ZEER AT
FERRRE ~ FARIR - AR —ImiEL - TR
5 15.34-16.52 um x 4.82-5.39 pm (% 1) » bl
ACT ~ CAL ~ CHS K GAPDH 7 5| # 1T 47 F
GBI E %3 3 BIREL C. siamense
GRAMGE T (18 3) - DIEE SN ~ TP RE
FREERARIEST 04T (Weir et al. 2012) - HERY
3EMERy C. siamense © 55490 3 BR S & HEH
JRMERIE > FHE N EARENE -

C. siamense {1 BB 7% B
AR T

ELAH C. siamense B 7E KRR WG, fmfE
AR BRI o R a2 7 IR R A HAt S 2
BEERER > N TR T B aEE
R E#ETREEMERE o C. siamense C-1001
BZAFBFREENGAER L GREP
Hifd % 7 d KRS BRI AR BT (8] 4A) 0 BB
EFEER R AN 0 - FE PR R S o B
Hk 2l dEREREBAEEEZBO/NE (B
4B) - Hiz A BB EE RIS - EERST
EEAR > BEER 30 d 2R EAIE 4C 0 FFHL A/
49 268.36 pm x 213.68 um % 522.51 um x
507.75 pm o K4 A% DL F AR S S E TR
MR E 2% - SR DA B B R R E A
PR JELIS B A6 - B4 FEI L 2 15 T (8] 4D) < DL C.
siamense C-1133 k% 50d » T8 7595,
R BWBEAMNE R ik B B EOR AR
b > E& et (8 4E-4F) o KM 5F R I
W2 EEE - AutE B ERpE T
B ERBURPEEER 9 (8 A& T o BEE] R
JHIRE > HosEb Rz 80% -

mE¥ C. siamense Bt REEE 52
FIEE

DL C. siamense C-997 Bl C-1001 FikilELT
MENESERZENR (8 5)  SRERH
FRIN 25C R 30CAERRE > N EE 7T dIE
FRHEKA T em DLE - 200 BEE 7d
AR ERL 5-6 cm o ISCH A& REELR
C-997 ~ C-1001 7£ 7 d 2 £ E H K& 5 5l &
3.8 cm ~ 4.38 cm © 35CHFFH 44 B B 4EE -
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2. Colletotrichum siamense C-997 FRR{F potato dextrose agar (PDA) BF&E:  H% (A) IEME ~ (B) K PA
Fe (C) 17258 5 C. siamense C-1001 HIR{E PDA 585 7 Y% (D) 1EME ~ (E) SZHIPAK (F) fiIF258 5 C.
siamense C-1133 FIRTE PDA BEE R 2 H7% (G) TEME ~ (H) RHELARK (D T4 - 2] = 10 pm.

Fig. 2. (A) The upper side and (B) lower side of Colletotrichum siamense isolate C-997 colony on potato dextrose

agar (PDA) plate and (C) its spores; (D) the upper side and (E) lower side of C. siamense isolate C-1001 colony on
PDA plate and (F) its spores; (G) the upper side and (H) lower side of C. siamense isolate C-1133 colony on PDA

plate and (I) its spores. Bar = 10 um.

m40CHEF 4 RIE 2R 4EE - DL C. siamense
C-997 Wik ETTREH MR sl (R 2)
£ 20-30CRE T » fFRER 1 12 h v]ZE|
85% DL 352732 » S oF 01 A i 25 AV EL 1]
B 95% 5 1 3SCHRE 12 12 h #8274y A]
FEEF]79.2% » BB HFRT » [EF R EALL
BIHER 27.5% » BUR SR AR E21EL -

EE¥ C. siamense Z Bt REBF
BERTE

AR 7E S s 13 f8E H R A iR IE W b
ZALBEERIEL C. siamense 7 H 454 AT
BB SRR IR 3 B 4 FR - DA
H&4ERZMFIRMS > £1 mg L HR0E
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4. Colletotrichum siamense C-1001 E T ZREERN I 68 798, M E (A)7d K (B)21d
W3 1ETE - BEELR 30 d (C) WPEATHE e (D) i\ E T BIfsR ok 2 A faiis - DUKLL C. siamense C-1133
EREERER 50 d ¥R (B) IEif K (F) 5 -

Fig. 4. The pepper spot symptom on lychee “TN7” leaves (A) 7 d and (B) 21 d post Colletotrichum siamense isolate
C-1001 inoculation and (C) a detailed appearance of the spot and (D) sporulation structure of the pathogen under

scanning electron microscope 30 d post inoculation. The pepper spot symptom on (E) upper and (F) lower surface of
lychee ‘“TN7’ leaf 50 d post C. siamense isolate C-1133 inoculation.
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Fig. 5. Mycelial growth of (A) Colletotrichum si-

amense isolates C-997 and (B) C-1001 under different
temperatures.
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2. Colletotrichum siamense C-997 BRI A ELRIE FEZAEER 27 {738 5P RN Z 23w 4% -

Table 2. Spore germination and appressoria formation rate of Colletotrichum siamense isolate C-997 on leaf tissue

under different temperatures.

Temperature ('C)

20 25 30 35
Spore Appressoria Spore Appressoria Spore Appressoria Spore Appressoria
germination  formation germination  formation germination  formation germination  formation
Time (%) (%)’ (%) (%) (%) (%) (%) (%)
4h 15.8 98.5 59.2 99.2 69.6 99.2 5.0 25.6
6h 80.4 96.4 87.5 96.7 79.2 96.7 54.6 39.1
12h 94.6 99.2 86.7 99.6 95.0 99.6 79.2 27.5

“ Spore germination (%) = (numbers of germinated spores/total spores investigated) x 100%.
” Appressorial formation (%) = (numbers of germinated spores with appressoria/numbers of germinated spores) x 100%.
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3. KREFKEEE Colletotrichum siamense C-997 81 C-1001 EfRE s ER 2 2 -
Table 3. Fungicide sensitivity of Colletotrichum siamense isolates C-997 and C-1001 rating by mycelial growth.

Inhibition (%)
C-997 C-1001

Fungicide ImgL’ 10mgL' 100mgL" ImgL’ 10mgL' 100 mgL"
50.0% Trifloxystrobin WG” 29.0 ¢ 29.1g 334f 23.0c¢ 333d 239e
62.5% Cyprodinil + fludioxonil WG 444 ¢ 449 f 649 ¢ 4370 53.7¢ 73.8¢
80.0% Metiram WG 0.0 h 0.0j 29h 1.5de 0.0e 18¢g
40.0% Iminoctadine triacetate WP 72.4a 794 ¢ 86.1¢ 743 a 793 a 100.0 a
53.0% Thiabendazole + oxine-copper WP 1.1h 919a 95.4 ab 0.0e 824a 93.7a
70.0% Thiophanate—methyl WP 84¢g 87.0 ab 99.1 ab 269 ¢ 813 a 100.0 a
70.0% Propineb WP 0.0h 0.0j 40h 2.6 de 0.0e 15¢g
23.6% Pyraclostrobin EC 38.3d S51.2e 76.4d 39.7b 57.6 ¢ 733 ¢
25.9% Tebuconazole EW 46.9 ¢ 83.9 be 100.0 a 40.0b 72.4b 99.8 a
25.0% Azoxystrobin SC 22.1f 307 g 328 f 292 ¢ 279d 33.1d
24.9% Difenoconazole SC 50.2b 70.4d 94.0b 415b 7340 81.5b
40.0% Chlorothalonil SC 0.0h 159h 34.1f 8.9d 29.5d 36.3d
42.2% Dithianon SC 0.8h 991 198 ¢ 0.0¢ 0.0¢ 12.0f
LSD (P =0.05) 2.7 5.7 5.3 7.7 5.8 6.4

“ Inhibition (%) = [(Diameter of mycelial growth on PDA without fungicide — diameter of mycelial growth on PDA with fungicides)/
diameter of mycelial growth on PDA without fungicide] x 100%.

¥ WG: water dispersible granules; WP: wettable powders; EC: emulsifiable concentrate; EW: emulsion, oil in water; SC: suspension concentrate.

* Means within a column followed by the same letter are not significantly different at 5% by least significant difference (LSD) test.

4. HEBHNE] Colletotrichum siamense C-997 FE AU 252 7 %G5 -
Table 4. Fungicide inhibition ability on spore germination of Colletotrichum siamense isolate C-997.

Spore germination inhibition (%)”

Fungicide ImgL’ 10mgL" 100 mg L
62.5% Cyprodinil + fludioxonil WG* 52.5b 72.7¢ 88.0b
40.0% Iminoctadine triacetate WP 84f 322e 53.0d
53.0% Thiabendazole + oxine-copper WP 100.0 a 100.0 a 100.0 a
25.0% Azoxystrobin SC 15.3 def 17.0 f 153 f
42.2% Dithianon SC 100.0 a 100.0 a 100.0 a
32.5% Azoxystrobin + difenoconazole SC 18.8 de 100.0 a 100.0 a
50.0% Fluopyram + trifloxystrobin SC 9.5 ef 18.0 f 235e
70.0% Thiophanate—methyl WP 45.8 bc 46.3d 49.7d
23.6% Pyraclostrobin EC 100.0 a 100.0 a 100.0 a
25.9% Tebuconazole EW 379¢ 92.7 ab 100.0 a
34.5% Carbendazim + hexaconazole WP 46.9 be 54.2d 53.1d
80.0% Mancozeb WP 23.2d 88.1b 100.0 a
23.7% Iprodione SC 373 ¢ 76.8 ¢ 74.0 ¢
9.0% Metconazole EC 15.3 def 48.6d 100.0 a

“ Spore germination inhibition (%) = (numbers of ungerminated spores/numbers of total spores investigated) x 100%.

* WG: water dispersible granules; WP: wettable powders; SC: suspension concentrate; EC: emulsifiable concentrate; EW: emulsion,
oil in water.

* Means within a column followed by the same letter are not significantly different at 5% by LSD test.
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Physiological Characteristics, Pathogenicity and
Fungicide Sensitivity of Colletotrichum siamense
Causing Lychee Pepper Spot Disease

Chao-Jung Wu', Chiao-Wen Huang’, Jer-Way Chang’, and Hui-Fang Ni*"

Abstract

Wu, C. J., C. W. Huang, J. W. Chang, and H. F. Ni. 2020. Physiological characteristics,
pathogenicity and fungicide sensitivity of Colletotrichum siamense causing lychee pepper
spot disease. J. Taiwan Agric. Res. 69(1):11-24.

The causal agent of lychee pepper spot disease is Colletotrichum siamense. The symptom
shows black needle-like spots on leaf, fruit, petiole and pedicle. In this study, many isolates of Col-
letotrichum spp. were isolated from needle-like spots on lychee ‘Gue Wei’ and ‘No Mi Ci’ and all of
them were identified as C. siamense based on morphology and molecular phylogenetic analysis. In our
previous study, the pathogenicity of C. siamense on lychee has been validated on lychee ‘No Mi Ci’.
In this study, pathogenicity test was conducted on lychee ‘TN 7’ to confirm that the pathogen causes
symptoms on other variety in addition to ‘No Mi Ci’. The temperature effect on C. siamense mycelial
growth and spore germination was investigated. It was found that the optimal temperature for my-
celial growth was 25-30°C, and mycelia growth of C. siamense kept viable under 15°C. In addition,
spores germinated and produced appressoria on lychee leaves under 20-30°C. The result of fungicide
sensitivity test indicated that thiabendazole + oxine-copper and thiophanate—methyl are the most sup-
pressive on mycelial growth of C. siamense, followed by iminoctadine triacetate and tebuconazole. In
addition, thiabendazole + oxine-copper, dithianon and pyraclostrobin had best suppression on spore
germination, followed by azoxystrobin + difenoconazole and tebuconazole. The results of this study
provide information for fungicide selection and control strategy on lychee pepper spot disease in the
field.

Key words: Lychee, Pepper spot disease, Fungicide sensitivity.
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