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Abstract Using 45 isolates obtained by a single spore isolation from diseased boxthorn and red pepper, the
pathogenicity and genetic diversity of them were investigated. Of the 34 isolates obtained from boxthorn, 14
isolates were identified as C. gloeosporioides, 20 isolates were identified as C. acutatum, and all 11 isolates
obtained from red pepper were identified as C. acutatum. When the C. gloeosporioides and C. acutatum
isolates from boxthorn were inoculated to the fruits of boxthorn by the wound or non-wound inoculation
method, all the isolates showed a strong pathogenicity. However, when inoculated to red pepper fruit, almost
of them did not show the pathogenicity or a few isolates showed very weak pathogenicity. The C. acutatum
isolate obtained from red pepper showed strong pathogenicity in both the red pepper and the boxthorn fruit
by the wound inoculation, but most isolates did not show pathogenicity on boxthorn fruits when inoculated
by the non-wound inoculation. As a result of analyzing the genetic diversity of the pathogen population by
the PCR-RAPD method, C. acutatum isolates obtained from boxthorn and red pepper, respectively, were
divided into different groups.
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Colletotrichum 4 T2 o], ofdtf ¢} 2 2| ol|A| o] A&l olojZit}. o] VA 3 T/ 7|5 HES
I4HF, 757, AaF, 35 5 52 715 AYste] &4 MZ YE Colletotrichum &°] YA, Colletotrichum®)
S do7H, oF 9004 Fo] EAITY Zloltar LA AUtk &t o] oy 715 A=S AP et C acutatume 7
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(Adaskaveg and Hartin, 1997; Bernstein et al., 1995). =U] o2 4%59] Colletotrichum®] o3 SHCHZulfigar et al., 1996).
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et al., 1986). 312t Lee (2003)= 7714 €A1 Bkl A
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EHH] EXS RABI 543 A, 9HF0] C acutatum
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&l 5 A B gk Falrt Aldk AEEA,
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B 5o} 91O K (Park and Kim, 1992), 2000 ©]% =3
9] $7%Fo] C gloeosporioidesX C. acutatum®-Z H3}
SIATHKim et al., 2008). C. acutatums -F+32< A
o] vf$- & WYo]th(Talhinhas et al., 2002; Johnson and
Jones, 1997; Lardner et al.,
Talhinhas, 2005). Johnson and Jones (1997)y= C. acutatum
< ¥4 534 2 28S nuclear ribosomal large subunit
RNA (LSU)2| {402 AYRE CH7IA], 2283 Glomerella
myabeana 5 471A 1FO 2 EF3IST). Lardner et al.
1999y C. acutatums Random Amplified Polymorphic
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ZAFSIIT B3 RAPD 418 Fste] F7]Aef Aol
Wl gk SRR e] 7 TS AT

1999; Sreenivasaprasad and
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o] 300 pg/mL FH7I=o]l e "ol 4ste] PDA
(potato starch; 4.0 g, dextrose; 20 g, agar; 15 g, S/ 1
L, Difco™) wi=]e]l <F 100-300717} HEEH =S =@t}
PDA HjA]= 25°ColA] v FatiA] A shes Bt 2¢
3lod 300 ug/mLe] streptomycin®] %71E PDA wiA]ol| &
ZFste] o FAE SEEh g M e Al
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PDA AP uiz]o]] HE3le] 4oCollM Bkl Aol A
stem, A7) AgS flst] 7% AdolA wlofdl #AkR
ZHAZ; 5mm)S 20% glycerol £20] E9]3J+= Cryotube™
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BE Age WHEeR Adsision, 7t vkE 100719
FAE ZARIT BARAS SAS ver. 9.3 (SAS Institute
Inc., Cary, NC, USA) SAZZ18-& A3} Duncan's
multiple range test= 52 2] & SIS}

HA 7o gDNA E2
WS 25°CS] PDA HiA| oA 15D 7F vt &, &

FAFE Fol FEsIEon, -70°CAM 12417 F3F 547
z3 &, fEleeR viisiitth mkfE FARl 0.5%
SDS-CTAB (2.5M NaCl, 0.25M EDTA (pH8.0), 0.5 M
Tris-HCI (pH7.5), 1% polyvinylpyrrolidone-10, 1% hexadecyl
trimethyl ammonium bromide, 0.5% sodium dodesyl sulfate)
g 15mLA B713ke] 65°CoIA] 1A17F 52 whg Ak, ut
e 12,000 g4 1097 9B 5, 4] 500
L] phenote A]ste] wHESIAL 12,000 gollA] 1027+ €
AR E STt oAl A Hell 500 uLe] phenole ]38}
3 EYS AL 15 o wEsach g el
chloroform& #2313 12,000 goll A FAIEE]g &, 4°C]
A Aol 70% ethanole 500 uL 3718kAT. A ol
HAE IAEES A3 & ethanolS F413] ARANT|L,
Hatpol] §aiAIA -20°Col|x] BaAsh Aol AE-st3iTt.

=

Random Amplified Polymorphic DNA (RAPD) &4
RAPDHS I8 primer= OPC-5 (5-GAT GAC CGC

Wound
inoculation

Non-wound
inoculation

EixfEol U WA UHD SXE CIYY 57

C-3)5 ARSIt DNA 2 ulel 10X KAPA Taq buffer
with dye 3 puL, dNTP 3 pL, OPC-5 primer (10 pmoles/uL)
3 uL, Taq polymerase (5 units/uL, KAPA BIOSYSTEMS)
0.12 pL, 100X BSA (10 mg/mL) 0.12 pL, B#5 19 uL=
A7rete], 5%7F 94°ColA pre-denaturation 3] F, 94°C
o|A] 3027 denaturation, 35°ColA] 137} annealing, 72°C
of|A] 287k extensionS 383] WHE-Sh & 72°Co|A] 7 F
ot HHSAIAHTE RAPD-PCRE 33] AA|3te] 4319t} 7t
2] primere] 2|8 SZ pattern®] Bl FUI H7]9
band &A| o F-= P, -2 A7]9] bande= FYE A
o2 FHFaAnt. #F7re] A= (similarity coefficient)=
o] 3202 ALkstsit.
F=2NXY / (NX +NY)

F: Similarity coefficient.
NXY: The number of PCR products shared by isolates X
and Y.
NX+NY: Total number of PCR products in isolates X
and Y, respectively.

Dendrograme 91¢] FAME 8 A= UPGMA (Un-
weighted Paired Group Methods with Arithmetic Average)
How ZAgsislon] FARESl dendrogram®] 22 Gel-
compa II program Ver. 4.55 ©]&-3}31t}.

Non-wound
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inoculation

Wound
inoculation

Non-wound
inoculation

Wound
inoculation

Non-wound
inoculation

Fig. 1. Pathogenicity of Colletotrichum gloeosporioides 10CMCT-14 (A), C. acutatum 10CMCC3 (B) and C. acutatum 10PPCCN3
(C) on fruits of pepper and boxthorn. Each isolate was inoculated with conidial suspension adjusted to 1 x 10 conidia/ml by wound
or non-wound inoculation. Conidial suspension was dropped on the surface of fruit, such as pepper and boxthorn, with a wound or
not. In order to induce anthracnose disease, fruits inoculated with conidial suspension of each isolate were kept in a humidity chamber
for 7 days, subsequently keeping them in plastic box removing the lid for 3 days. C. gloeosporioides 10CMCT-14 and C. acutatum
10CMCC3 were isolated from boxthorn, while C. acutatum 10PPCCN3 was isolated from pepper.
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porioides 10CMCT149} C. acutatum 10CMCC32] H¥
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Table 1. Isolates of Colletotrichum spp. from pepper and boxthorn in Cheongyang
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Host Isolation regions Isolate Colony color
Boxthorn Ungok-myeon 10CMCT1-1 -
(CBES) 10CMCT1-2 -
10CMCT2 orange in the center, cream~gray
10CMCT3 orange in the center, cream~gray
10CMCT-4 orange in the center, cream~gray
10CMCT-5 orange in the center, cream~gray
10CMCT-6 orange in the center, cream~gray
10CMCT-7 orange in the center, cream~gray
10CMCT-8 orange in the center, cream~gray
10CMCT-9 orange in the center, cream~gray
10CMCT-10 orange in the center, cream~gray
10CMCT-11 orange in the center, cream~gray
10CMCT-12 orange in the center, cream~gray
10CMCT-13 orange in the center, cream~gray
10CMCT-14 orange in the center, cream~gray
10CMCT-15 orange in the center, cream~gray
Ungok-myeon 10CMCU1-1 orange in the center, cream~gray
10CMCU1-2 orange in the center, cream~gray
10CMCU1-3 orange in the center, cream~gray
10CMCU2-1 orange in the center, cream~gray
10CMCU2-2 orange in the center, cream~gray
10CMCU2-3 orange in the center, cream~gray
Cheongyang-eup 10CMCC-2 orange in the center, cream~gray
10CMCC-3 orange in the center, cream~gray
Cheongnam-myeon 10CMCCN-1 orange in the center, cream~gray
10CMCCN-2 orange in the center, cream~gray
10CMCCN-3 orange in the center, cream~gray
Bibong-myeon 10CMCB-1 orange in the center, cream~gray
10CMCB-2 orange in the center, cream~gray
10CMCB-3 orange in the center, cream~gray
10CMCB-4 orange in the center, cream~gray
10CMCB-5 orange in the center, cream~gray
10CMCB-6 orange in the center, cream~gray
10CMCB-7 orange in the center, cream~gray
10CMCB-8 orange in the center, cream~gray
10CMCB-9 orange in the center, cream~gray
Pepper Ungok-myeon 10PPCU-1 cream~gray
10PPCU-2 cream~gray
10PPCU-3 cream~gray
Cheongyang-eup 10PPCC-1 cream~gray
10PPCC-2 cream~gray
10PPCC-3 cream~gray
Cheongnam-myeon 10PPCCN-1 cream~gray
10PPCCN-2 cream~gray
10PPCCN-3 cream~gray
Bibong-myeon 10PPCB-2 cream~gray
10PPCB-3 cream~gray

CBES; Cheoyang boxthorn experiment station
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Table 2. Pathogenecity of each isolate of Colletotrichum gloeosporioides and C. acutatum on fruits of pepper and boxthorn

Host Pathogen Isolate Pepper Boxthom
WI NWI WI NWI
Boxthorn Colletotrichum 10CMCT2 & - ++ ++
gloeosporioides 10CMCT3 . . ot T+
10CMCT-4 - - -+ ++
10CMCT-5 - - ++ ++
10CMCT-6 - - + +
10CMCT-7 - - + ++
10CMCT-8 + - +++ ++
10CMCT-9 - - ++ ++
10CMCT-10 + - - =+
10CMCT-11 - - ++ +
10CMCT-12 - - ++ ++
10CMCT-13 + - ++ +++
10CMCT-14 + - - ++
10CMCT-15 - - ++ +
Colletotrichum 10CMCU1-1 - - ++ +
acutatum 10CMCU1-2 + _ -+ 4+
10CMCUI-3 + - + +
10CMCC-2 - - ++ +
10CMCC-3 - - ++ +
10CMCU2-1 - - +4+ ++
10CMCU2-2 - - 4+ ++
10CMCU2-3 - - +++ ++
10CMCCN-1 + - +++ +
10CMCCN-2 - - ++ -
10CMCCN-3 - - ++ +
10CMCB-1 + - -+ +
10CMCB-2 - - ++ ++
10CMCB-3 + - + =+
10CMCB-4 - - + ++
10CMCB-5 - - ++ -
10CMCB-6 - - ++ +
10CMCB-7 - - + -
10CMCB-8 + - ++ ++
10CMCB-9 - - ++ +
Pepper Colletotrichum 10PPCC-1 +++ ++ +++ -
acutatum 10PPCC-2 4+ 4+ 4t _
10PPCC-3 ++ + +H+ -
10PPCU-1 e - e +
10PPCU-2 ++ - ++ -
10PPCU-3 ++ ++ =+ -
10PPCCN-1 ++ + +H+ +
10PPCCN-2 ++ + ++ +
10PPCCN-3 ++ ++ ++ +
10PPCB-2 ++ - ++ -
10PPCB-3 ++ ++ +H+ -

% For the degree of disease occurrence, the ratio of the lesion area to the surface area of the fruit was investigated with each index, as follows.
-; no disease, +; 25% or less, ++; 25-50%, +++; 50% or more.
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Fig. 2. Spore germination and disease severity (%) of Colletotrichum acutatum and C. gloeosporioides isolates collected from
boxthorn, C. acutatum isolates from pepper. Spore germination on the surface of pepper fruit was observed under a light microscope.
Disease severity of all isolates of Colletotrichum spp. was investigated on pepper fruits.
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Fig. 3. Appressorium formation and disease severity (%) of Colletotrichum acutatum and C. gloeosporioides isolates collected from
boxthorn, C. acutatum isolates from pepper. Appressorium formation on the surface of pepper fruit was observed under a light
microscope. Disease severity of all isolates of Colletotrichum spp. was investigated on pepper fruits.

A UHlE Etstar, A5 Anje] FHAA 27 13- Aol ¥ WAF} FH Aol FHA o] gE AL UL B
86%%} 16-89%2] EAF Wol-&3}, 5-69%2} 34-75%2] %ﬂ—ﬂ F3 9

) g4ES Bt SRR TAE A 2%
MHHOH FAE 5, wolek B7] 94 A4S 714 HYsk RAPD-PCRO| 2|8t EMEmo| FMY Cteby
% é Z1tH(Wharton and Diéguez-Uribeondo, 2004). @ ZEle]® OPC-5 primers AHE-3l] RAPDE 3
drfell i ol A W Wk @ A3 0.6-2.0kb Atelol EAjshe MESS A U3
7 ]X}%Xilﬂg;}O] I3 G FRCA £2; wofe} H27] o 3, 4Th dFE 1A 2EE C gloeosporioidesg]'
Aol AAH o7 Aoy AL HH, A} wolel HAHy) C. acutatum, 18)3L A B3 C. acutatum 5 Z 3
Y 22 71FAE FHoAM B 3‘3}\—: el Y el 1mo 2 FES3IHFig. 4). RAPD-PCRY 9 7244*\:
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Fig. 4. Dendrogram of 45 Colletotrichum spp. isolates from infected fruits of boxthorn and pepper constructed from the RAPD
similarity matrix obtained by the similarity coefficient, using the Unweighted Pair Group Method with Arithmetic Averages
(UPGMA).
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