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ABSTRACT : Anthracnose symptoms were observed on the commercially cultivating cyclamen
in Chonbuk province in 1995. The symptoms of infected flowers were small, circular and dark
brown ring-spots or water-soaked lesions and gradually changed to black blight. Mycelial
colony of the isolates was light or whitish gray to dark gray on potato dextrose agar. Conidia
were straight cylindrical and obtuse at the apex and measured 8.3~15.0X2.5~63 pm in size.
Appressoria were brown to dark brown and clavate, but most of them were irregular.
Acervuli on lesions were brown, rounded and measared 50-140x<32.5~90 pm in size. The
optimum temperatures for mycelial growth and conidial sporulation were ranged from 25 to
30°C. Thus, based on mycological characteristics of the fungus, the causal agent of cyclamen
anthracnose was identified as Colletotrichum gloeosporioides Penz.
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Cyclamen, perennial bulbs plant belonged to prim-
rose family, blooms from late October through April of
the following year. The demand for cyclamen (Cyclamen
spp.) as an omamental decoration plant increases in wint-
er season (14).

Lately, symptoms of anthracnose on cyclamen had
been occurrred in Seoul and surrounding cities. Gen-
erally, the disease occurrs in leaves, stems and flowers
resulted in loss of marketable plants. The infection rate
of anthracnose on cyclamen was up to 20% in high
temperature and humidity of vinyl house during July~
August. Anthracnose has been known to be caused by
a number of fungal species belonged to gemus Col-
letotrichum (8,11). The genus of Colletotrichum con-
tains many species that cause anthracnose or blight on
a wide range of ornamental plants. In Korea, an-
thracnose of ornamental plants was reported in 1991
and 1993 by Kim ez al (7, 8) and anthracnose of statice
was reported by Choi et al (3). In Japan, Okayama and

*Corresponding author.

Tsujimoto (13) found that Glomerella cingulata
(Colletotrichum gloeosporioides) which isolated from
strawberry anthracnose could infect the cyclamen. Ki-
jima and Minegisi (6) reported that buds of cyclamen
were infected by many pathogens including Col-
letotrichum spp. In India, the causal agent of cyclamen
anthracnose was identified as C. gloeosporioides by
Madhu-Meeta et al (12). Recently, In Japan, Ko-
bayashi (9) was able to select the cyclamen varieties
resistant to anthracnose, but the disease has not been re-
ported in Korea.

Thus, this study was conducted to identify the causal
agent associated with cyclamen anthracnose and ex-
amine the effect of temperature on the mycological
characteristics of the fungus.

MATERIALS AND METHODS

Isolation and Preservation. The fungus was iso-
lated from infected flowers of cyclamen which pur-
chased from flower market in Iksan on December, 1995
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Fig. 1. Effect of temperature on mycelial growth and conidial sporulation of Colletotrichum gloeosporioides isolated
from diseased cyclamen.
* Values are means of 3 replications and stanard deviation after 3, 6 and 9 days of incabation on PDA.
® After 10 days of incubation on PDA under different temperatures.

(Fig. 2-1). Cutted samples were surface-sterilized with
0.5% of NaOCl for 1 min., rinsed with sterilized dis-
tilled water in three times, placed on potato dextrose
agar (PDA) and incubated at 25°C. Single spore was
isolated by dilution method in water agar and mono-
conidial culture was obtained by cultivating the single
spore on PDA for 7 days at 25°C. The isolates were
transferred to PDA slants and, kept at 5°C for preser-
vation and further use.

Examination of Cultural and Morphological
Characteristics. The characteristics of the isolates
were examined after incubating at 25°C for 14 days on
PDA and growth rate of mycelia were also investigated.
The shape, size and color of conidia, appressoria and a-
cervuli were also examined under the microscope and
scanning electron microscope with 10 day old cultures.
The size of conidia was measured using a micrometer
with twenty conidia which taken from diseased tissues
and cultures. Mycelial growth and sporulation of coni-
dia were investigated at 20, 23, 25, 28, 30 and 36°C.
A disc of 0.5 cm diameter from 10 day old culture
was seeded in the center of petri plates containing
PDA. Each experiment was replicated three times. The
plates were placed in the pre-set temperature regimes
and colony diameter was measured 3, 6 and 9 days aft-
er inoculation. Sporulation of conidia was examined
with conidial suspension of 30 m! placed in incubator.
The number of sporulating conidia per m/ was counted
with a hemocytometer.

Pathogenicity test. Isolates were cultured on PDA

at 25°C for 14 days. Conidial suspension was prepared
from PDA cultures. The concentration of conidia for
inoculation was adjusted to 10° conidia per m/. For the
test, ‘unwounded and ‘wounded sets of cyclamen
plants (leaf, flower) were inoculated by spraying the
spore suspension. Control plants were sprayed with
sterilized distilled water. The inoculated flowers and
leaves were wrapped with plastic bags and incubated at
25°C under 100% relative humidity. Readings of the
symptoms were made about 2~3 days after inoculation.

RESULT AND DISCUSSION

Cultural and Morphological Characteristics. The
fungus isolated from diseased cyclamen plant initially
formed whitish-gray colony and gradually became dark
gray colored and formed rounded ring on PDA. The
colony also formed light orange-colored conidial mass
in the center about 3 days after incubation and de-
veloped into black mass of acervuli. Conidia were asep-
tate, colorless, cylindrical and rounded at the apex and
measured 8.3~15X2.5~6.3 um in size (Fig. 2, 3).
Setae and sclerotia were not found on PDA culture.
Appressoria were brown cleavate-cylindrical and
measured 10~12.5X5~7.5 um in size (Fig. 2-5, 6). A-
cervuli were dark brown and measured 50~140% 325~
90 pum in size on diseased tissues (Table 1, Fig. 2-4).

The morphological characteristics of Colletotrichum
sp. isolated from the diseased cyclamen were com-
pared with the others (Table 1). In this study, the size



KOREAN J. PLANT PATOL. Vol. 13, NO. 5, 1997 197

Fig. 2. Symptoms of anthracnose caused by Colletotrichum gloeosporioides in the flowers (Fig. 2-1), leaves lesion (Fig.
2-2). Photomicrograph (Fig. 2-3a) and scanning electron micrograph (Fig. 2-3b) of C. gloeosporioides conidia (Fig. 2-3)
on PDA. Photomicrograph of the section (Fig. 2-4a) and surface (Fig. 2-4b) of C. gloeosporioides acervulus formed on
diseased plants. Scanning electron micrograph (Fig. 2-5) and photomicrograph (Fig 2-6) of C. gloeosporioides ap-
pressorium (2-6a: irregular shape, 2-6b : clavate shape) formed from hyphae on PDA. The scale bars represent 10 um
(3a, 4a, 4b, 6a, 6b).

and shape of conidia, and presence of sclerotia and  citrus and bean reported by by Chung and Koh (4) and
setac were consistent with the anthracnose pathogen of  Han and Lee (5), respectively. But the isolates did not
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Table 1. Comparison of mycological characteristics of Colletotrichum gloeosprioides associated with cyclamen anthracnose

Mycological characteristics®

This study Han and Lee (5), Chung and Koh (4) Sutton(16), Arx(1)
Conidia
shape cylindrical cylindrical straight obtuse at the apex (16)
cylindrical (1)
color colorless colorless -*
size 8.25~15X2.5~6.3 ym 7.5~17.8X3.5~5.6 um 9~24x3~4.5 um (16)
(12.27x 4.25 pm) (10.5x4.0 um) (5)
14.4~19% 4.6~6.0 um (4) 10~21x4~6 pm (1)
Appressoria
shape clavate or irregular sometimes lobed, clavate sometimes clavate or irregular sometimes
bgcoming complex becoming complex becoming complex
color Bdwn to dark brown sepia brown (5) -
size 10~12.5x5~7.5 ym 5.3~10.5X10.5~17.5 m 6~20% 4~20 pm
(10.2x 5.4 pm) (8.0%13.3 pum) (5)
6.5~11.3X5.0~8.5 pm (4)
Acervulus
shape rounded or occasionally -
clongated, eruption
color brown pale pink (5), dark brown (4) -
size 50~140x 32.5~90 pm 57.7~86.6 < 72.2~122.7 um -
(86.1x61.1 um)
80~150x 50~120 pm (4)
Setae absent absent (5), present (4) absent
Sclerotia absent absent absent

* After 10 days of incubation on PDA at 25°C.
* Not described.

form setae and sclerotia. Thus, the pathogen was iden-
tified as C. gloeosporioides because mycological char-
acteristics were similar to those of reported by Sutton
(17) and Arx et al (12). And the others of the charac-
teristics, such as shape and color of apperssoria and
size of acervuli were also similar to some other reports
4,5,10,13).

Incubation Temperature. The temperature for the
mycelial growth and conidial sporulation of C. gloeos-
porioides were ranged from 25°C to 30°C on PDA
(Fig. 1). But, mycelial growth and conidial sporulation
of the fungus were retarded at 20~23°C. The greatest
retardment of the mycelial growth and conidia sporu-
lation were observed at the higher temperature such as
36°C about 3, 6 and 9 days after inoculation. The
results are consistent with the pathogen of citrus anthr-
acnose and red pepper anthracnose reported by Chung
and Koh (4) and Park ef al (15), respectively.

Pathogenicity. The pathogenicity of C. gloeosporio-
ides which isolated from diseased cyclamen plant was

confirmed by artificial inoculation. Inoculation both
unwounded and wounded flowers developed symptoms
about 2~3 days after inoculation (Table 2). Initial symp-
toms were appeared on the flowers as small, circular,
water-soaked lesions (Fig. 2-1). Lesions enlarged and
became double ring spot or turned tan. Inoculation on
the wounded plants developed small brown round spot
which often expanded into ring spot on leaves about 3
days after inoculation (Fig.2-2). But, No symptom

Table 2. Pathogenecity of Colletotrichum gloeosporioides
on cyclamen plant

Inoculation -
Part inoculated
Wounded Unwounded
Leaf + -
Flower ++° ++

*++: severe symptom
*+ :mild symptom
‘. no symptom
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was appeared on the leaves of unwounded-inoculated
plants. This result showed that C. gloeosporioides was
not able to penetrate the wax layer of the inoculated
plants and similar result was obtained by Okayama and
Tsujimoto (13).

Pests have been the problems for commercial pro-
duction of cyclamen since cyclamen was the perrenial
ornamental plant. In the field, infection rate of cyc-
lamen anthracnose was up to 20%, 90% and 30% in
overall, leaves and flowers, respectively (8). Thus, to
find a successfully methods for controlling cyclamen
anthracnose, it is necessary to study the physiological
and ecological characteristics of the pathogen. Espe-
cjally, anthracnose formed symptoms not only on flow-
ers, but also on petioles, surfaces of bulb, young buds,
occurrence of anthracnose would be observed in all
steps of plant growth. Since no study was done on the
the host range of C. gloeosporioides, it is also neces-
sary to study the host range of the fungus. Thus, in-
tegrated disease management techniques such as san-
itation of field should be developed.
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