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2002-2003 (Limonium

bellidifolium Dumort.) 

Colletotrichum spp. 

Colletotrichum sp. Cas-01 Cas-03 Cas-06 Sta-

04 (potato dextrose agar, PDA) Cas-01 

Cas-03 (seta) 

Cas-06 Sta-04 PDA 

(truncated) Cas-06 Sta-04 PDA 

Mills C. gloeosporioides CgInt ITS4 PCR Cas-

04 Cas-05 Cas-06 Cas-07 Sta-04 Sta-b3 450 bp 

Cas-01 Cas-03 ITS1 ITS2 Cas-01 Cas-

03 ITS1 5.8S rDNA Colletotrichum

dematium 99-100 %

C. gloeosporioides (Penz.) Penz. & Sacc. Colletotrichum

dematium (Pers.: Fr.) Grove Glomerella cingulata (Stonem.) Spauld. &

Schrenk C. dematium Cas-01 Cas-03 C. gloeosporioides Cas-06 Sta-04 

C. dematium Cas-01 Cas-03 (28

RH 100 % ) C.

gloeosporioides Cas-06 Sta-04 

Colletotrichum gloeosporioides Glomerella cingulata

Colletotrichum dematium



Cercospora insulana Sacc.

Colletotrichum gloeosporioides (Penz.) Penz & Sacc.

Erysiphe limonii Junell Pseudomonas andropogonis

(Smith) Stapp. Turnip mosaic virus Statice virus Y 
(2,3,7,9,11) C. gloeosporioides 

(1999) (15)

( ) 

(potato dextrose agar; PDA, Difco TM, MD,

USA) ( ) 

PDA

( ) 

PDA

(1999) (15)

2002-2003 

75% 

30 2% 

(water agar, WA) 

(Nikon SMZ-10, Nikon, Japan) 

PDA 

Colletotrichum spp. Cas-01

Cas-03 Cas-04 Cas-05 Cas-06 Cas-07 Sta-04

Sta-b3

Colletotrichum spp. Cas-01 Cas-03 Cas-06

Sta-04

3-4

(L. bellidifolium cv. Misty blue) 

BVB NO.2 

(3 3 3.5 cm3) 

Colletotrichum spp. Cas-01

Cas-03 Cas-06 Sta-04 PDA 

12 (30W 

2 1700-2200 Lux 50 ) 

3-4 

Colletotrichum sp. Cas-01

Cas-03 Cas-06 Sta-04 PDA 

7-14 

10 l 

45

28 

12 

Sutton (1980) 

The Coelomycetes, Fungi Imperfecti with Pycnidia,

Acervuli and Stroma (12) (8,13)

(2005) Kim (1999) 
(1,4,6) DNA

(Polymerase chain reaction, PCR) (6) Sheu

(2003) Colletotrichum capsici (Syd.) Butl. Et

Bisby CcInt (10) ITS4 (14)

Colletotrichum sp. Cas-01 Cas-03 PCR

Mills (1992) C. gloeosporioides

CgInt (8) ITS4

PCR PCR Mills
(8)

Colletotrichum spp. Cas-01 Cas-03 
ITS1 5.8S rDNA 

ITS1 ITS2 (14)

Colletotrichum sp. Cas-01 Cas-03 PCR 

PCR (4) Geneclean Kit

(Q BIOgene, CA, USA) DNA 

DNA 

ABI PRISM 3100 
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DNA DNA 

(National Center of Biological Information)

(GenBank) 

PDA 2-3 C. dematium (Pers.:

Fr.) Grove Cas-01 Cas-03 C. gloeosporioides

Cas-06 Sta-04 

10 5 conidia/ml 0.5 ml 

(Rich Star Precision Industrial Co., Ltd, Italy)

( 1.5 atm 0.1-0.3

mm 30-35 mm) 15 

2 (Chrysanthemum

grinatum L. cv. rainbow) (Gerbera jamesonill H.

Bolus: Hook f.) (Tagetes erecta L.) 

(Althaea rosea L.) (Chrysanthemum coronarium

L.) (Lactuca sativa L.) (Solanum

melongena L.) (Capsicum annuum L.)

(Lycopersicum esculentum Mill. cv. tropical ruby)

(Capsicum annuum L. var. grossum Seudt. cv. trim star )

(Brassica rapa L. Chinese Group) 

(Mangifera indica L.) (Plumbago

auriculata L.) 10 l 

28

C. dematium Cas-01 Cas-03 

(RH 100 %) 

C.

gloeosporioides Cas-06 Sta-04 

24 ( RH 65-85 %) 

( )

Colletotrichum sp.

Cas-01 Cas-03 Cas-06 Sta-04 PDA

7-14 Cas-01 Cas-03

(conidiomata) (seta)

22.0-30.0 3.0-4.5 m

(appresoria) 

( ) Cas-06 Sta-04

11.3-17.5 3.8-6.3 m

PDA 

42.5-68.8 8.8-12.5 

m

11.3-18.8 3.8-6.3 m ( )

Sheu (2003) Colletotrichum capsici

ITS4 Colletotrichum sp.

Cas-01 Cas-03 PCR

( ) Mills (1992) CgInt 

Colletotrichum sp. Cas-04 Cas-05 Cas-06 Cas-

07 Sta-04 Sta-b3 PCR

450 bp Cas-01 Cas-

03 ( ) ITS1 ITS2

Cas-01 Cas-03 PCR

259 bp rDNA ( ) 

(NCBI) (GenBank) 

Cas-01 Cas-03 ITS1 

5.8S rDNA C. dematium

(Accession numbers : AB046608.1 AB042310.1

AB042311.1) 99-100% Sutton 

(1980) C. capsici C. dematium C.

gloeosporioides

Cas-01 Cas-03 

C. dematium Cas-06 Sta-04 C.

gloeosporioides Glomerella cingulata

(Stonem.) Spauld. & Schrenk

C. dematium Cas-01 Cas-03 C.

gloeosporioides Cas-06 Sta-04 

(10 5 conidia/ml) 

C. dematium Cas-01 Cas-03 

(28 , RH 100%) 
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Colletotrichum spp. (A) (B) 
(C) C. dematium (D) C. gloeosporioides

Fig. 1. Diseased caspia showed brown necrotic spots on leaves caused by Colletotrichum spp. (A) Symptoms of caspia
seedling anthracnose occurred in nursery bed, (B) symptoms of caspia anthracnose occurred in the field, (C) necrotic
symptoms on caspia seedling leaves inoculated artificially with C. dematium, and (D) with C. gloeosporioides.

Colletotrichum dematium Cas-0 Cas-03 (A) PDA 
(B) (C) 

Fig. 2. Morphological characteristics of Colletotrichum dematium isolates Cas-01 and Cas-03. (A) Morphology of colonies
of the two isolates on PDA, (B) setae (s) and conidiomata (cm), (C) germinated conidia (c) with appressoria (a). Bar = 10

m.

A

B

C

D

A

B

C

D
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Colletotrichum gloeosporioides Cas-06 Sta-04 (A) PDA 
(B) (C) (D) 

Fig. 3. Morphological characteristics of Colletotrichum gloeosporioides isolates Cas-06 and Sta-04. (A) Morphology of
colonies of the two isolates on PDA, (B) conidiophore (cp) and conidia (c), (C) germinated conidia (c) with appressoria
(a), (D) asci (ai) and ascospores (as). Bar = 10 m.

Colletotrichum capsici CcInt 
C. gloeosporioides CgInt 

ITS4 Colletotrichum spp. Cas-01 Cas-03
Cas-06 Sta-04 PCR M: marker;
lane 1: Cas-01; lane 2: Cas-03; lane 3: Cas-06; lane 4: Sta-
04
Fig. 4. PCR results amplified from DNA of
Colletotrichum spp. isolates Cas-01, Cas-03, Cas-06, and
Sta-04 by using C. capsici specific CcInt primer coupled
with ITS4 primer and by using C. gloeosporioides specific
CgInt primer coupled with ITS4 primer. A DNA fragment
of about 450 bp was amplified specifically from
Colletotrichum sp. Cas-06 and Sta-04 isolates using CgInt
and ITS4 primers. M: marker; lane 1: Cas-01; lane 2: Cas-
03; lane 3: Cas-06; lane 4: Sta-04.

CgInt ITS4 
Colletotrichum spp. Cas- 01 Cas-03 Cas-

04 Cas-05 Cas-06 Cas-07 Sta-04 Sta-b3 
PCR M: marker; lane 1: Cas-06;

lane 2: Cas-01; lane 3: Cas-03; lane 4: Cas-04; lane 5:
Cas-05;  lane 6: Cas-07; lane 7: Sta-b3; lane 8: Sta-04. 
Fig. 5. A DNA fragment about 450 bp was amplified
specifically from the DNA of six of the eight  tested
Colletotrichum spp. obtained from diseased caspia. No
specific DNA fragment was amplified  from the other two
Colletotrichum sp. isolates, namely Cas-01 and Cas-03, by
using CgInt primer  coupled with ITS4 universal primer.
M: marker; lane 1: Cas-06; lane 2: Cas-01; lane 3: Cas-03;
lane  4: Cas-04; lane 5: Cas-05; lane 6: Cas-07; lane 7:
Sta-b3; lane 8: Sta-04. 
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Colletotrichum dematium Cas-01 Cas-03 C. gloeosporioides Cas-06 Sta-04 

Table 1. Pathogenicity tests of Colletotrichum dematium isolates Cas-01 & Cas-03 and C. gloeosporioides isolates Cas-06
& Sta-04 obtained from diseased caspia plants

Pathogenicity test 1

Plant names C. dematium C. gloeosporioides
Cas-01 Cas-03 Cas-06 Sta-04

African marigold (Tagetes erecta L.) 2

Cape leadwort (Plumbago auriculata L.)
Caspia (Limonium bellidifolium Dumort. cv. misty blue)
Chinese cabbage (Brassica rapa L. Chinese Group)
Chrysanthemum grinatum L. cv. rainbow
Egg plant (Slanum melongena L.)
Garland chrysanthemum (Chrysanthemum coronarium L.)
Hollyhock (Althaea rosea L.)
Lettuce (Lactuca sativa L.)
Mango (Mangifera indica L.)
Pepper (Capsicum annuum L.)
Sweet pepper (Capsicum annuum L. var. grossum Seudt. cv. trim star)
Tomato (Lycopersicum esculentum Mill. cv. tropical ruby)
Transvaal daisy (Gerbera jamesonill H. Bolus:Hook f.)
1 The plants were inoculated with conidial suspension of the pathogens (10 5 conidia/ml) and were kept in RH 100 % at 28 .
2 + yes ; no

Colletotrichum dematium (Cd) Colletotrichum sp. Cas-01 Cas-03 ITS1 5.8S rDNA 

Fig. 6. Sequence alignment and comparison of the ITS1 and partial 5.8S rDNA among Colletotrichum dematium (Cd),
Colletotrichum sp. isolates Cas-01 and Cas-03.



C. gloeosporioides Cas-06 

Sta-04 

( )

2002-2003 

( ) 

PDA ( ) 

PDA 

( ) 

(1999) C.

gloeosporioides (15)

Sutton (1980) 

(1999) C. gloeosporioides

C. gloeosporioides (

Glomerella cingulata) C.

dematium C. gloeosporioides Cas-06 Sta-04

C. dematium Cas-01 Cas-03 

C.

gloeosporioides Glomerella cingulata C. dematium

C.

gloeosporioides Glomerella cingulata C. dematium

( ) C.

dematium (12)

C. dematium 
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ABSTRACT

Hong, C. F. 1,2 , Chang, P. F. L. 1 , Chang, J. Y., 1 and Huang, J. W. 1, 3 2006. Identification for the Causal

Agent of Caspia Anthracnose and Its Pathogenicity Tests. Plant Pathol. Bull. 15:241-249 (1 Department

of Plant Pathology, National Chung-Hsing University, Taichung, Taiwan, R. O. C. ; 2 Taichung District

Agriculturel Research and Extension Station, Changhua, Taiwan, R. O. C. ; 3 Corresponding author,

E-mail: Jwhuang@dragon.nchu.edu.tw; Fax +886-4-22851676)

In 2002 and 2003, plants showing symptoms of necrotic, reddish brown spots on caspia

(Limonium bellidifolium) leaves were observed in central Taiwan. Eight isolates of Colletotrichum

sp., Cas-01, Cas-03, Cas-04, Cas-05, Cas-06, Cas-07, Sta-04, and Sta-b3, were isolated from leaf

lesions of diseased seedlings and adult plants. Conidia of the isolates were used to inoculate caspia

and kept at 100% RH for one day, then grown in the growth chamber. After 7 to 14 days, numerous

acervuli were produced on inoculated leaves from which the same pathogen could be consistently

isolated. On potato dextrose agar (PDA), spore masses of six isolates of Colletotrichum sp. Cas-04,

Cas-05, Cas-06, Cas-07, Sta-04, and Sta-b3 were pinkish or salmon red with dense to sparse grayish

aerial mycelia. Conidia were hyaline, straight, cylindrical, and apices obtuse. Perithecia of

Colletotrichum isolates Cas-06 and Sta-04 formed on PDA produced asci with 8 single-celled,

slightly curved ascospores. Spore masses of the other two Colletotrichum isolates, Cas-01 and Cas-

03, were pale buff to salmon red with sparse grayish aerial mycelia. Conidiomata produced abundant

setae. Conidia were hyaline, falcate, fusiform, apices acute. Further polymerase chain reaction was

conducted with specific CgInt, CcInt, and universal ITS4 primer pairs for the identification of the

eight isolates of Colletotrichum spp. A DNA fragment of about 450 bp was amplified from six

Colletotrichum isolates, Cas-04, Cas-05, Cas-06, Cas-07, Sta-04, and Sta-b3, by using C.

gloeosporioides specific CgInt primer and ITS4 universal primer, but not from isolates Cas-01 and

Cas-03. The ITS1 and partial 5.8S rDNA sequences of Colletotrichum isolates Cas-01 and Cas-03

were amplified by using universal ITS1 and ITS2 primer pairs. The DNA sequences showed 99-100%

identities to those of Colletotrichum dematium (Accession numbers: AB046608.1 AB042310.1

AB042311.1) deposited to NCBI GenBank database. Based on morphology, pathogenicity and

molecular biological evidences, it was concluded that the disease on caspia plants was caused by C.

dematium (Pers.: Fr.) Grove and C. gloeosporioides (Penz) Penz. & Sacc. with the teleomorph

Glomerella cingulata (Stonem.) Spauld. & Schrenk. Fourteen plant species including African

marigold, caspia, cape leadwort, Chinese cabbage, Chrysanthemum grinatum, egg plant, garland

chrysanthemum, hollyhock, lettuce, mango, pepper, sweet pepper, tomato, and transvaal daisy were

inoculated with conidial suspension (10 5 conidia/ml) of C. dematium isolates Cas-01 and Cas-03 and

C. gloeosporioides isolates Cas-06 and Sta-04, respectively, for evaluation of pathogenicity of the

pathogens on different plants. The results showed that C. dematium isolates Cas-01 and Cas-03

infected caspia, Chrysanthemum grinatum, garland chrysanthemum, and hollyhock only under high

temperature (28 ) and high humidity (RH 100 % was prolonged over 7 days). On the other hand, C.

gloeosporioides Cas-06 and Sta-04 could infect caspia, cape leadwort, Chrysanthemum grinatum,

mango, and garland chrysanthemum under high temperature (28 ) and high humidity (RH 100 %

was only kept for one day).

Keywords: caspia, anthracnose, Colletotrichum gloeosporioides ,  Glomerella cingulata ,

Colletotrichum dematium.


