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ABSTRACT

Ninety one of Trichoderma spp. were isolated from ginseng growing bed, dead trees and
mushroom in Korea from March 1978 to June 1979.

Six species were identified as T. hamatum(13 strains), T, koningii(17 strains), T. aureov-
iride(4 strains), T. harzianum{(42 strains), T. pseudokoningii(3 strains) and T. viride(6
strains), but other six strains(strain No. 111, 125, 126, 127, 130, and 503) unidentified by
Rifai’s key.

The reason which is not identified is as following. According to Rifai's key, phialid,
phialospore and colony’s colour of four strains(strain No. 125, 126, 127 and 130) are like 7.
longibrachiatum, but they are different from Rifai’'s method, because sterile-hypha often
appears.

The feature of standard strain ATCC No. 13631 T. longibrachiatum is like sterile-hypha
that is used strains in this experiment. The morphology of strain No. 503 is the same as T.
hamatum except phialospore. Generally, T hamatum’s - phialospore is subcylindrical, but
strain No. 503 is regular ovoid. Therefore, strain No. 503 cannot be identified by Rifai’s key.

The property, strain No. 1Il’s phialid is very irregular (5~20:2~2.54) and its phialospore
(4.0~6.08. 0~4.0x) is subcylindrical, is uncomfortable to Rifai’s method. The standard

strains used in this experiment are 7 kinds of Trichoderma spp. received from ATCC.
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Table 1. The list of 91 strains.

[Vol. 18, No.2,

Strains Noll Collection site Strain No Collection site i Strain No Collection site
101 Kon-Kuk Univ. 132 Seoul 4038 Buyeo, chung-Nam
103 Seoul (soil) (bark of the deadtree) 404
104 133 (chease) | 405 (Ginseng growing)
;Zz (Ist isolation) 134 Kon-Kuk Univ. \ :g? bed.
135 Seoul. (soil)
108 136 | (2nd isolation) 408
109 409
110 187 410
111 138 411
112 139 412
——— 140 43
113 | Seorabul 141 44
114 - High school, Seoul. 142 415
115 (On the bark of the 143 416
116 dead Accacia) 144
117 145 s . S .
118 147 501 MujuJo, Jon-Buk
119 148 502 (Ginseng growing
120 149 503 bed)
121 150 504
122 152 505
123 153 506
124 154 507
125 155 508
126 — - 509
127 201 Kangwha, Ky.ung-gl 510
128 (ginseng growing b?d) 511
199 202 K'angwha, Ky.ung-gx 512
130 (ginseng growing Ped) ‘ 513
131 203 Koyang, Kyung-gi 514
(ginseng growing bed)
205 Koyang, Kyung-gi 901 Jeju-do
(ginseng growing bed) 902
206 Kangwha, Kyung-gi
(ginseng growing bed)
207 Koyang, Kyung-gi
(ginseng growing bed)
211 Kwangleung, Kyung-gi
(mushroom)
402 Buyeo, chung-nam
(ginseng growing bed)
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KEY TO SPECIES AGGREGATES OF
TRICHODERMA

A. Conidiophores long and thick, often with

sterile hyphal elongations: side branches mostly

short but thick, bearing crowed, short and

plump phialides colonies white or whitish green

to green, generally with compact tufts of
conidiophores.

B. Sterile hyphal elongations absent phialospores
globose, hyaline--.-.- T. piluliferum

Bb. Sterile hyphal elongations present or modified
or rarely absent: phialospores not globose;
hyaline or green coloured.

C. Phialospores hyaline, small..-- - T. polysporum

Cc. Phialospores green small to large------------ T.
hamatum

Aa. Conidiophores and their side branches long
and slender; colonies yellowish, bright, dull to
dark green, floccose or with compact conidiop-
hare tufts.

D. Phialospores smooth-walled

E. Conidiophores with complicated dendroid bran-
ching system; phialides quite regularly disposed
and almost Verticillium-like.

F. Phialospores ellipsoidal or oblong, often appe-
aring angular:....- T. koningii

Ff. Phialospores obovoid, with truncate base;
reverse of colonies often discoloured.-.-----.... T.
aureoviride

Eff. Phialospores globose or subglobose or short
obovoid, with length and breadth ratio of less
than 1.25-.---+ T. harzianum

Ee. Conidophores with simpler branching system;
phialides irregularly disposed, often arising
singly and almost Cephalosporium-like

G. Phialospores large. up to 74 long, mostly
elliptic ellipsoidal; phialides usually only sligtly
attenuate at the base--+:-:-- T. longibrachiatum

Gg. Phialospores smaller, 2.8~4. 8y long, mostly

oblong ellipsoidal; phialides often distinctly

attenuate at the base; branching system of

conidiophore more complicated: -+ covoverearienies
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T. pseudokoningii
Dd. Phialospores rough-walled. - T. viride
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Table 2. The characteristics of the Trichoderma species

Phialid Phialospore
Group Species name Colony Discolouration
Morphology Size(x) Morpholoy  Size
1. T. hamatum plump 5.0~7.5 ellipsoid 3.0~4.5 fluccose
»2.5~3.0 HK2.0~8.2
2. T. koningii club 5.0~12.5 3.0~4.4 fluccose
{2.5~3.0 K2.0~3.0
3. T. aureoviride club 5.0~10.0 ovoid 2.5~3.0 fluccose dark brown
X2.5~3.0 K2.0~2.4
4. T. harzianum plump 5.0~7.5 sub- 2.5~3.0 fluccose
X2.5~8.0 cylindrical
5. T. pseudo- club 5.0~7.5 ellipsoid or 8,0~3.2 velvet vellow
koningii X2.0~2.5 spherical x1.8~2.0
6. T. viride 3.0~4.0 fluccose
XK2.0~3.0
3.0x3.0
unidentified species
125, 126 club 7.5~15.0 ellipsoid 3.0~2.0 velvet vellow
130, 127 x2.0~3.5 X5.,0~3.5
503 club 4.0~7.5 ovoid 4,0~5.0 fluccose
X2.0~3.0 X8.2~4.0
111 ellipsoid 4.0~6.0 fluccose

X38.0~4.0
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ik AAAC 98 A AH QUL vl
A ARA g4 AR5 A2 AR
FH = &3 MA= TrichodermaFe | A
Mz ok ARFAs A gest AE, 9
A Fol AVA R gL EHRE A F sk
o Fojoprt whsld EA 2t 4.

g

AEE R A0, 29, AS, AR BAA 1978 3€HE 19794 6474 bz 2ok, n8¥9 xd
WAe w4, 7t} ? XA TrickodeimaBe) 2=t 91M%E L9 8o Rifaid] HERd e @y 4
3 FER SSEKE Y= k AT 6MKE dgich Ek WAL ot 2o

T. hamatunn(138#:)2 ATCC No. 18648 T. hamatumz}= )4 zpo)7- ¥ 2ol e
T. hamatum-& colonyr} =%A |4 = v HEELEE d A8+ oo}, Fig. 1,2,8,19, 20,21,

T. koningii(178#)E Rifaie] Hfeksl 4 o= = o EMEK ATCC No. 18649 T. komingiiolx 2 o x]x
o}, Fig. 4,5,22, 283, 24, 25.

T. aureoviride(48tE) & Rifai REL 4 4= =1 EXEEK ATCC No. 18651 T. ewrcoviridestn A&
W4 ko] & YA dckw 449 Fig. 6,7,2,27.

T. harzianum(42 )L Rifal ;%I F YA o HEEHE ATCC No. 18647 T. herzianumst 71 4 &
A kel & YA da 42t Fig. 8,9, 28,29

T. pseudokoningii(3 Wi¥k)E£ Rifai BEFES & <Al n REEKE ATCC No. 26801 T. pscudokoningiis)
AEEA #fke] # 942, Fig. 10,11, 30, 31

T. viride(6 Bi#E)+ phialid7t 271 Hele) glel W#s}b sz phialospores} Fdl7 Az 2l BRFs M
HRel €Asla &Eolo] ke B Fe] T84 E vl A 2o Al AMste] 2o, 1,500 & of 44
o golal A TdS] o)r; TR o). EusEEE ATCC No. 13233 7. virided phialospores: fEFc 2 T4
A 7} A& Fig. 12,18, 14, 32, 33.

kAT 68 54 g Ao Bk No. 125,126,127, 130, o] 4k 48tk 4 E4A &iRel T. longibr-
achiatumo g 3= 5 ATCC Bl % 4 A 5], sterilehyphar} Jehus] of o ek AL 23aigd
c}. Fig. 15,16, 34, 35.

Eit: No. 503& = #ite] T. hamatumz} ¢ g=3h) phialospores} 4.0~5.0128 H8Q Fifolr] o &
phialospores} #EM T. hamatums} 752}, Fig.17, 37, 88.

E#H No. 111-& phialids} 5.0~20.0X2.0~2. 540 & W37} #]-$ 4l sl phialospores} EHEHLOE 4.0~
6.0X8.0~4.0p0] T}, ¢} Bi#k: phialid Fmes} Rifai, M.A. #%3%6] 2447 ¢tch. Fig. 18, 36.
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Fg. 1. T. hamatum. After an Fig. 2. T. hamatum. After an Fig. 3. ATCC No. 18646,

isolate from ginseng- isolate from, ginseng- T. hamatum.
growing bed, Kyung-Kii, growing bed Mu-Ju, Jun-
Korea, strain No. 202, Buk, Korea, strain No.

507.

¢

£

Fig 4. T. komingii. After an  Fig. 5. ATCC No. 18649, Fig. 6. T. aurcoviride. After an
isolate from soil, Kon- T. koningii.
Kuk university, strain

isolate from soil, Kon-
Kuk university, strain
No. 104. No. 185.
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Fig. 7. ATCC No. 18651,
T. aureoviride

Fig. 8. T. harzianum. After an
isolate from cheese, Kon-
Kuk wuniversity, strain
No. 133

Fig. 9. ATCC No. 18647,
T. harzianum

Fig. 10. T. pseudokoningii.
After an isolate from
gineseng-growing bed,
Pu-Yuo, Chung-Nam,
Korea, strain No. 411.

Fig. 11. ATCC No. 26801,
T. pseudokoningii

Fig. 12. T. viride. After an
isolate from ginseng-
growing bed, Bak-Ma,
Kyung-Kii, Korea,strain
No. 203.



June, 1980]

Lee and Lee: Taxonomical Studies of Genus Trichoderma 85

G nt)
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Fig. 13. T. viride. After an
isolate from ginseng-
growing bed, Mu-Ju,
Chun-Buk, Korea, strain

No. 511.

Fig. 14. ATCC No. 13233,
T. viride.

Unidentified strain,

After an isolate from
dead tree, Seorabul High
sclool, strain No. 130.

Fig. 15.

—_—

10 4

Fig. 16. ATCC No. 13631,
T. longibrachiatum.

Fig. 17. Unidentified strain.
After an isolate from
ginseng-growing bed
Mu-Ju, Jun-Buk,
Korea, Strain No. 503.

Fig. 18. Unidentifiei strain,
After an wolated from
soil Kon-K & universty,
strain No. :11.
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Fig. 19. T. hamatum. (202) » 400 Photomicrograph Fig. 20. T. hamatum. ATCC No. 18646. >+ 400
by the author. Photomicrograph by the author.

Fig. 21. T. hamatum. ATCC No. 18646. Fig. 22. T. koningii. (104)
Formation of sexual organ. X 400 Photomicrngraph hy the author,
% 400 Photomicrograph by the author.
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Fig. 23. T. koningii. (104) Formation of Sexual Fig. 24. T. koningii. ATCC No. 18649
organ. 400 Photomicrograph by the < 400 Photomicrograph by the author.
author.

Fig. 25. T. koningii. ATCC No. 16849 Fig. 26. T. aureoviride. (135)
Formatien of sexual organ. > 400 Photomicrograph by the author.

% 400 Photomiorocraph by the author.
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Fig. 27. T. aureoviride. ATCC No. 18651. Fig. 28. T. harzianum. (133).
X400 Photomicrograph by the author. X400 Photomicrograph by the author.

Fig. 20. T. harzianum. ATCC No. 18647, Fig. 30. T. pseudokoningii. (411)
X400 Pﬁotofnicrograph by the author. X400 Photomicrograph by the author..
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Fig. 31. T. pseudokoningii. ATCC. No. 26801.
X400 Photomicrograph by the author.

Fig. 33. T. viride. ATCC. No. 13233
X400 Photomicrograph by the author.

Fig. 32. T. viride (511)
X400 Photomicrograph by the author.

Fig 384. Unidentified strain No. 130.
X400 Photomicrograph by the author.
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Fig. 35. T. langibrachiatum. ATCC. No. 13631.

Fig 36. Unidentified strain No. 111.
X400 Photomicrograph by the author.

X400 Photomicrograph by the author.

Fig. 37. Unidentified strain No. 503.

Fig. 38. Unidentified strain No. 503,
X400 Photomicrograph by the author.

X400 Photomicrograph by the author.



