THE KOREAN JOURNAL OF MYCOLOGY Vol. 23, No 1, p92-104 March 1995
Copyright © 1995 by The Korean Society of Mycology Printed in S. KOREA

LB W (Cordyceps) &2 Hel=el 3}t
MYl Patterndil O3t AIE EF

R - ERW - R
RCYSIT STHAE ST

Classification of Cordyceps spp. by Morphological
Characteristics and Protein Banding Pattern

Jae-Mo Sung*, Hyun-Kyung Lee and Keun-Joo Yang
Department of Agricultural Biology, College of Agriculture
Kangwon National University, Chuncheon 200-701, Korea

ABSTRACT: Ten species of Cordyceps species were collected throughout Kangwon province inclu-
ding Chuncheon Dongsanmyun KNU forest experiment from June to September, 1993. Collected
Cordyceps species were identified as Cordyceps militaris, C. roseostromata, C. kyushuensis, C. scarabaei-
cola, Phytocordyceps ninchukiospora, C. nutans, Paecilomyces tenuipes, C. sphecocephala, Hymenostilbe
odonatae, Torrubiella sp.. C. militaris, type species of Cordyceps species, was mainly formed on pupae
of Lepidoptera and found after the rainy season around July. Fruiting body of C. roseostromata
was morphologically similar to those of C. militaris, but relatively small in size and they were also
found on larva or pupa of Lepidoptera. Fruiting body of C. scarabacicola was found on adult Scara-
baeidae specifically and collected fruiting bodies of C. kyushuensis were on larva of moth. C. nutans
and C. sphecocephala had host specificity on Hemiptera and Hymenoptera, respectively. Each species
formed elliptical fertile part attach to the slim and carneous stalk and they were collected the
most in specimen number through whole season of the summer. Ascospore of Phytocordyceps ninchu-
kiospora on seed was characterized by two viable, multiseptate, fusiform units linked end-to-end
by a long, filiform connective. Paecilomyces tenuipes, imperfect stage of the genus Cordyceps is multi-
infective fungi that attack all stages of all groups of insects. Hymenostilbe odonatae attacks only
adult Odonata and Torrubiella sp. formed on spider was difficult to collect because it was found
the back side of leaf. As results of cultural test PDA medium showed the best mycelial growth.
In the experiment of effect of the acidity inside of the media, C. militaris was good on pH 5,
C. nutans and Phytocordyceps ninchukiospora were good on pH 6 and Paecilomyces tenuipes was
on pH 7 and C. scarabaeicola was on pH 9. All isolates tested showed the best mycelial growth
at 20°C. Morphologically similar isolates were used to analyze protein banding pattern among and
within species. As a result, C. militaris, C. roseostromata and C. kyushuensis were clustered into
close species and C. scarabaeicola and Phytocordyceps ninchukiospora were relatively distant from
those species.

KEYWORDS: Cordyceps militaris, C. roseostromata, C. kyushuensis, C. scarabaeicola, Phytocordyceps
ninchukiospora, C. nutans, Paecilomyces tenuipes, C. sphecocephala, Hymenostilbe odonatae, Torrubiella
sp., multi-infective fungi, Protein banding pattern
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Table 1. Entomogenous species collected from different places in 1993.

95

Kind of Cordyceps

Collection Places

No. of fruiting body

Cordyceps militaris

C. kyushuensis
C. scarabaeicola
C. roseostromata
Phytocordyceps

ninchukiospora

C. sphecocephala

C. nutans

Paecilomyces tenuipes

Hymenostilbe odonatae

Torrubiella sp.

Chuncheon Dongsanmyun KNU Forest Experiment
Wonju Socho Chiak Mountain

Yangpyung Yongmun Yongmun Mountain
Yangyang Seomyun Galchon

Seolag Mountain

Chungnam Chilgab Mountain

Odae Mountain

KNU

Yangyang Seomyun Galchon

Wonju Socho Chiak Mountain

Chuncheon Dongsanmyun KNU Forest Experiment
Wonju Socho Chiak Mountain

Yangyang Seomyun Galchon

Chuncheon Dongsanmyun KNU Forest Experiment
Yangpyung Yongmun Yongmun Mountain
Pungcheon

Wonju Socho Chiak Mountain

Seolag Mountain

Odae Mountain

Chuncheon Dongsanmyun KNU Forest Experiment
Wonju Socho Chiak Mountain

Yangpyung Yongmun Yongmun Mountain
Pungcheon

Chuncheon Dongsanmyun KNU Forest Experiment
Wonju Socho Chiak Mountain

Pungcheon

Yangpyung Yongmun Yongmun Mountain
Chuncheon Dongsanmyun KNU Forest Experiment
Chuncheon Dongsanmyun KNU Forest Experiment

Yangpyung Yongmun Yongmun Mountain
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Classification of Cordyceps

1. 3 stromata on pupae caused by Cordyceps militaris

2. 2 stromata on Vespula lewisi caused by C. sphecocephala
3. Several stromata on larva caused by C. kyushuensis

4. 1 stroma on Scarabaeidae caused by C. scarabaeicola

5. 6 stromata on pupae caused by C. roseostromata
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Photo 6. 4 stromata on seed caused by Phytocordyceps ninchukiospora

Photo 7. Many stromata on pupae caused by Paecilomyces tenuipes

Photo 8. Several stromata on adult spider caused by Torrubiella sp.

Photo 9. 1 stroma on Hemiptera caused by C. nutans

Photo 10. Many stromata on adult Odonatae caused by Hymenostilbe odonatae



Classification of Cordyceps 99

Photo 11. General protein banding patterns of Cord-
yeeps species  stained with Coomassie
blue
Lane 1-4, 6: C. militaris, Lane 5: Standard
marker, Lane 7: C. kyushuensis, Lane 8:
Phytocordyceps ninchukiospora, Lane 9: C.
roseostromata, Lane 10: C. scarabaeicola
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Fig. 1. Mycelial growth of Cordyceps isolates on dif-
ferent media.
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Fig. 2. Mycelial growth of Cordyceps isolates on dif-
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