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ABSTRACT : Colletotrichum gloeosporioides and Glomerella cingulata are the most important pathogens
causing anthracnose which may reduce the stand rate and yield on wide kinds of plants including
strawberry. Average occurrence rate of anthracnose is 36.9% on major strawberry cropping areas in
Korea. We newly found that C. gloeosporioides which does not forming a sexual stage, infects straw-
berry and differs in some characteristics concerning virulence, cultural and morphological properties to
G. cingulata which has a sexual stage. C. gloeosporioides was mainly isolated from the crown with 35.2%
rate, while G. cingulata was largely isolated from petiole, runner with 40.9% rate in infected strawberry
plants. These two pathogens showed significant differences in cultural characteristics such as perfect stage
formation, temperature response as well as benomy! resistance. It was demonstrated that C. gloeosporioides
has significantly stronger pathogenicity than G. cingulata in pathogenicity test carried on strawberry plants
to various strawberry cultivars. Akihime, Akaneko and Nyoho forcing cultured strawberry cultivars,
considered to be susceptible, while semiforcing cultured cultivars, such as Suhong and Hokowase, were
shown resistant to both pathogens. In non-wound inoculation, C. gloeosporioides was shown pathogenicity
on the apple fruit, but G. cingulata could not infect it.

Key words : anthracnose, Colletotrichum gloeosporioides, Glomerella cingulata, pathogenicity, strawberry.
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Table 1. Origin of anthracnose pathogens Colletotrichum species and Glomerella cingulata obtained from strawberry

Isolate Species Cultivar Source Collection site
CGF 7 C. gloeosporioides Nyoho Crown Nonsan, Chungnam
CGF 9 C. gloeosporioides Nyoho Runner Nonsan, Chungnam
CGF 20 C. gloeosporioides Sistakara Crown Nonsan, Chungnam
CGF 30 C. gloeosporioides Reiko Leaf Nonsan, Chungnam
CGF 32 C. gloeosporioides Nyoho Crown Nonsan, Chungnam
CGF 81 C. gloeosporioides Reiko Crown Milyang, Kyongnam
CGF 83 C. gloeosporioides Reiko Petiole Milyang, Kyongnam
CGF 14 G. cingulata Nyoho Runner Nonsan, Chungnam
CGF 17 G. cingulata Akaneko Runner Nonsan, Chungnam
CGF 27 G. cingulata Nyoho Leaf Nonsan, Chungnam
CGF 35 G. cingulata Reiko Runner Nonsan, Chungnam
CGF 62 G. cingulata Akihime Crown Sancheong, Kyongnam
CGF 70 G. cingulata Akihime Crown Sancheong, Kyongnam
GC 404 G. cingulata Nyoho Tochigi Ex. Sta. Japan
GC 365 G. cingulata Nyoho Tochigi Ex. Sta. Japan
F94-8-C-GC C. gloeosporioides Univ. of Florida. USA
F94-6-GC C. gloeosporioides Univ. of Florida. USA
F94-12-F-CF C. fragariae Univ. of Florida. USA
F95-20-CF C. fragariae Univ. of Florida. USA
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Fig. 1. Anthracnose symptom on various parts of strawberry. Wilting of daughter plant by anthracnose (A), crown sectioned
showing reddish brown discoloration (B), conidiophore on runner (C), black spot leaf (D).
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Fig. 2. Morphological and cultural characteristics of Colletotrichum gloeosporioides (A), Glomerella cingulata (B) isolated from
strawberry. a; colony morphology, b; conidia (400X ), ¢; appressorium (400X ), d; setae (400X), e; ascospore (400%), f; ascus
containing 8 ascospores (400X).

Table 2. Morphological and cultural characteristics of Colletotrichum spp. isolated from strawberry

Size (um)
Species Colony color” —

Conidia” Setae? Ascus? Ascospore”
C. gloeosporioides Olive, gray 7.5~17.5X3.8~5 50~110X5 - -
G. cingulata Dark gray 12.5~17.5%5 50~110% 5 80~85x10 17.5~22.5x4.5
C. gloeosporioides (von Arx, 1957) — 12~19X 4~6 - 35~80x3~8 9~30%x3~8
C. gloeosporioides (Pamela, 1992) White to pale mouse gray ~ 13~21X3.5~5  45~162X2.5~5 - -
C. fragariae (Pamela, 1992) Dark mouse gray 14~22.5X3.5~5 50~271X3~6 - -

YColony color and conidia size of 7-day-old cultures on PDA.
ASetae, ascus, ascospore measured on 20-day-old cultures on PDA.
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Table 3. Effect of benomyl. concentration on radial growth
of C. gloeospoioides and G. cingulata isolates after 3 days in-
cubation (mm)

Benomyl concentration

Isolate Species (ng/ml)

0 2 10
CGF 7 C. gloeosporioides 16.0 11.0 11.0
CGF 9 C. gloeosporioides 15.0 11.0 10.0
CGF 20 C. gloeosporioides 17.0 13.0 12.0
CGF 30 C. gloeosporioides 15.0 10.0 10.0
CGF 32 C. gloeosporioides 16.0 10.0 10.0
CGF 81 C. gloeosporioides 16.0 12.0 11.0
CGF 14 G. cingulata 18.0 0.0 0.0
CGF 17 G. cingulata 17.0 0.0 0.0
CGF 27 G. cingulata 18.0 0.0 0.0
CGF 35 G. cingulata 20.0 0.0 0.0
GC 404 G. cingulata 20.0 0.0 0.0
F94-8-C-GC C. gloeosporioides 17.0 0.0 0.0
F95-6-GC C. gloeosporioides 14.0 0.0 0.0
F94-12-F-CF C. fragariae 9.0 3.0 3.0
F95-20-CF  C. fragariae -15.0 15.0 13.0

Table 4. Comparison of inoculum density between C. gloeos-
porioides and G. cingulata isolates on disease development
of petiole of strawberry

Diameter of lesion (mm)”

Conidia suspension

C. gloeosporioides® G. cingulata®

1.5% 10°ml 13.9 18.5
1.5%10*/ml 6.6 154
1.5% 10%ml 1.3 10.0

UData were obtained on after 5 days dipped inoculation of
conidia suspension.

»C. gloeosporioides and G. cingulata are CGF 30 and CGF
17, respectively.
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Fig. 3. Pattern of pathogenicity of C. gloeosporioides, G. cin-
gulata on six strawberry host cultivars. Three plants per cul-
tivar were inoculated and each plant were after 17 days ino-
culation. Index: 0= no disease, 1= approx below 50% of the
total petiole showing disease, 2= approx above 50% of the to-
tal petiole showing disease, 3 =wilting of showing entire
plants, 4 =necrosis of showing entire plants. Disease index =
Y(index X number of disease plant)

Danner Nyoho Hokowas e

4 X number of investigated plants X 100

Table 5. Pathogenicity test of C. gloeosporioides and G.
cingulata to various plants

Plants C. gloeosporioides G. cingulata

Unwound Wound Unwound Wound

Egg plant (Fruit) —* - - -
Egg plant (Leaf) - - - -
Pepper (Fruit)
Pepper (Leaf)
Tomato (Fruit) - - - -
Tomato (Leaf) - - - -
Redpepper (Fruit) - - - -
Redpepper (Leaf) - - - -

Apple (Fruit) + ++ - +
Grape (Fruit) - - - ++
Strawberry (Fruit) ++ ++ ++ ++
*++4, +, — 'These symbols stand for severe, slight and no

symptoms, respectively.
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