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Identification and Etiological Characteristics of Anthracnose Fungi
Isolated from Soybean, Small Red Bean and Green Bean

Kyung-Sook Han and Du-Hyung Lee*

Department of Environmental Horticulture, Seoul City University, Seoul 130-743, Korea

ABSTRACT : Anthracnose fungi associated with soybean (Glycine max), small red bean (Vigna
angularis), and green bean (Phaseolus radiatus var. aurea) were compared with respect to cultural
characteristics, morphological aspects, and pathogenicity. From the legumes, four different species
of Colletotrichum were identified based on their morphological characters : C. truncatum, C. destru-
ctivum, C. trifolii and C. gloeosporioides. Colonies of Colletotrichum spp. on culture media varied
in colour and growth habits depending upon the media and isolates. In general, formation of
conidia, setae, and perithecia on water agar leaf medium was better than that on potato dextrose
agar medium under near ultraviolet light. In cross inoculation tests, isolates of C. rruncatum,
C. destructivum, C. wrifolii and C. gloeosporioides could infect soybean, small red bean, and green
bean at different growth stages. There were some differences in pathogenicity or susceptibility
depending on crops tested. C. mruncatum was the most virulent and major pathogenic species

among the four species.

Key words : soybean, small red bean, green bean, Colletotrichum destructivum, C. gloeosporioides,

C. wifolii, C. truncatum.
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Table 1. Colletotrichum species isolated from soybean, small red bean and green bean

Plant species Isolated Colletotrichum No. of
plnat part species isolated isolates
Glycine max (soybean) seed C. truncatum 5
pod C. destructivum 3
C. gloeosporioides 1
eaf C. gloeosporioides 1
Vigna angulari (small red bean) seed C. trifolii I
leaf C. destructivum 1
C rrifolii 4
Phaseolus radiatus var. aurea (green bean) stem C. destructivum 1
leaf C. truncatum 2
stem C. gloeosporioides 1
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Table 2. Cultural characteristics of Colletotrichum species isolated from soybean, small red bean and green bean
on potato dextrose agar (PDA) and water agar leaf medium (WALM)

Collectomichum Development on PDA*? Development on WALM®? Colony on CO]OH‘Y.

) PDA characteristics

isolates Conidia  Setae  Sclerotia Perithecia ~ Conidia ~ Setae  Sclerotia Perithecia (mm) on PDA

C. truncatum® +++  +++ 4+ - T++  +++ +FH - 40 dark olive gray
intersperse with
salmon coloured
of conidial masses

C. destructivum® + + ++ - ++ +++ - 40 white gray mycelial

' rings with dark

sclerotia

C. mpoli - - +++ - + +++ - 78 pink gray mycelial
with dark spot

C. gloeosporioides” - - - + - - ++ 68  white gray mycelial

(Glomerella cingulata)

with small dark
spots throughout
colony

®After 7 days on PDA at 25°C; data are averages of 3 plates in each isolate.

®—:none, + :sparse, ++ :moderate, ++ + :numerous.

°isolated from soybean seed. Yisolated from small red bean leaf ‘isolated from small red bean leaf. fisolated

from soybean leaf.

Table 3. Conidial shapes and measurements of Colletorrichum species isolated from soybean, small red bean and

green bean on water agar leaf medium (WALM)

Conidia

Colletotrichum isolates

Shape

Size (um)y*

C. truncatum falcate

C.destructivum

straight, long, very slender

140~333(29.8) X 1.8~4.4(2.6)
140~263(19.5) X 3.0~4.8(4.0)

abruptly tapered to each end

C. wrifolii
C. gloeosporioides
(Glomerella cingulata)

straight, cylindrical, apex obtuse
straight, cylindrical, apex obtuse

140~ 184(17.0)X 3.5~53(44)
7.5~17.5(10.5) % 3.5~5.6(4.0)

aAfter 15 days on WALM at 25°C; data are averages of 30 spores in each isolate.
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Table 4. Characteristics of setae of Colletorichum species isolated from soybean, small red bean and green bean

on water agar leaf medium

’ Setae®
'COIIE”O”?'Ch“m isolates Formation degree Colour No. of Size (um)
and shape , © septa
C. truncatum abundant, tapering black & 2~4(2.7) 963~2189X53~88
at the apex dark brown
C. destructivum straight or curved " 3~94.7) 78.8~280.0X3.5~7.0
or flexuous, long
and short mixed
C. wifolii nNUMeErous light brown 1~2(1.8) 105.0~273.8X39~53

C. gloeosporioides
(Glomerella cingulata)

absent or inconspicuous

sAfter 15 days on WALM at 25°C; data arc averages of 50 setae in each isolate.

Table 5. Characteristics of sclerotia of Colletotrichum species isolated from soybean, small red bean and green

bean on potato dextrose agar

Sclerotia

Colletotrichum isolates

Formation degree & shape

Size (um)*

C. truncatum

numerous, submerged, irregular

180.5~613.7(369.4) X 267.1 ~866.4(487.8)

sometimes confluent, setose

C. destructivum

scattered, setose, immersed,

72.2~649.8(311.2) X 101.1~794.2(355.6)

globose, subglobose

C. trifolii

numerous, submerged, irregular

365.2~874.8(603.6) X 310.2~801.0(556.9)

somtimes confluent

C. gloeosporioides (Glomerella cingulata) absent

sAfter 15 days on PDA at 25°C: data are averages of 30 sclerotia in each isolate.

Table 6. Characteristics of appressoria of Colletotrichum species isolated from soybean, small red bean and green

bean on slide culture

Appressoria®
Colletotrichum isolates Formation degree .
& shape Colour Size ()
C. truncatum clavate, ovate, lobed sepia brown 7.0~123(8.5)X10.5~19.3(14.2)
C. destructivumn clavate, globose, lobed medium~dark brown 6.1~ 87(7.1)X 79~14.0(10.1)
C. wifolii absent

lobed, clavate
somtimes becoming
complex

C. gloeosporioides

sepia brown 5.3~10.5(8.0)X 10.5~17.5(13.3)

“After 2~3 days on slide culture at 25°C; date are averages of 30 appressoria in each isolate.
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Fig. 1~7. Micrographs showing characteristics (bar=30 um) of conidia and setae of Colletotrichum truncatum (1),
C. destructivum (2) and C. mifolii (3) on WALM. Anthracnose symptoms (4) appeared on soybean seeds and seedlings
7 days after inoculation with C. puncatum (seed rot) and C. destructivum (cotyledons and hypocotyl). Symptoms
appeared in pots and leaves of soybean, small red bean and green bean 14~20 days after inoculation with
C. truncatum (soybean :5a, 5b). C. mifolii (small red bean:6a. 6b), C. gloeosporioides (leaf of gren bean:7b) and
C. truncatum (pot of green bean:7a).
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Table 7. Perithecia, asci, and ascospores measurements of Glomerella cingulata isolated from soybean and green

bean on water agar leaf medium (WALM)

Size (um)*
Isolates — -
Perithecia Asci Ascospores
Gl* 794~252.7(1372)X 50.5~166.1(113.9)  263~43.8(344)X70~88(78)  88~21.0(16.6)X3.5~44(3.7)
Gl 108.5~238.5(181.9) X 72.2~1733(126.8)  35.0~70.0(49.1)X7.0~12.3(9.7) 14.0~28.0(17.5)X3.7~6.1(5.25)

aAfter 15 daya on WALM at 25°C; date are averages of 30 samples in each isolate.

®Gl, from soybean leaf and Gl; from green bean stem.

Table 8. Disease development on seedlings from inoculated seeds of soybean with Colletorrichum species in sand

plug test

Symptoms observed (%)*

Colletotrichum isolates  Isolate number® No germination Damping off Seedlings with Seedlings

and and/or lesion at cotyledon without any

seed rot seedling blight and/or hypocotyl symptoms
- C truncatum . T ) 20 80 0 0
e Te 15 25 15 45
C.. destructivum D, 10 10 10 70
D, 10 0.5 75 10
Ds 15 20 35 30
C. rrifolii Tr 25 60 15 0
Trs 15 40 25 20
C. gloeosporioides Gl 10 15 45 30
Gl; 10 30 25 35

*Percentage of symptoms based on averages of 20 seeds.

*T; from soybean seed, T¢ from green bean leaf, D, from soybean pod, D, from small red bean leaf, Ds from
small red bean seed, Tr; from small red bean leaf, Trs from small red seed, Gl; from soybean leaf, and Gl

from green bean stem.
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Table 9. Diseasc severity ratings on seedlings (V; stage)
of soybean, small red bean and green bean inoculated
with isolates of Colletorrichum species

Disease severity®

Colletotrichum Isolate
isolates number® Soybean Small red Green
bean  bean

C. truncatum T, +++ + +++
T ++ + 4+ +

C. destructivum D, ++ + +++
D, + + +

C. mifolii Trs - — +

C. gloeosporioides Gl + + ++

*—:no lesion developed, + :lesion developed 0~20%
on seedling, ++ :21~50% on seedling, ++ + : 51~
100% on seedling.

*T, from soybean seed, Ty from green bean leaf, D,
from soybean pod, D; from small red bean leaf, Trs
from small red seed, and Gl, from green bean leaf.
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Table 10. Disease severity ratings on adult plants of
soybean, green bean plant and seeds collected from
green bean inoculated with isolates of Colletotrichum
species obtained from soybean, small red bean and
green bean

Disease severity”

Colletotrichum Isolate®  Green Soybean Green
isolates number  pean  plant® bean
seeds®
C. truncatum T, 28 a 39a 3525¢
Ts 30a 22bc 730ab’
C. destructivum D, 18 bc 24 bc 662 b
D, 20 b 28 b 808 a
Ds 23 ab 23 bc 443 ¢
C. trifolii Tr; 20 b 15cd 258 d
C. gloeosporioides (¢80 - 27 b -
G, 20b -— 275 d

*Disease severity is the calculated average of the disease
severity scores:1=no lesion, 2=1~20%, 3=21~50%.
4=51~70%, 5=70~100%. Means based on three pla-
nts each.

"T, from soybean seed, Ty from green bean leaf, D,
from soybean pod, D, from small red bean leaf, Ds
from small red bean seed, Tr; from small red bean
leaf, Gl; from soybean leaf, and Gl; from green bean
stem.

“Means based on 100 seeds collected from inoculated
plants each.

4The same letters indicate Duncan’s multiple range
groupings which do not differ significantly at the 5%
level.
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