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Taxonomical Studies of Genus Trichoderma in Korea

Lee, Hun Ku and Bae Ham Lee

(Dept. of Biology, Kon Kuk University)

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. kamatum(18 strains), T, koningii(17 strains), T. aureov-
iride(4 strains), T. harzianum(42 strains), T. psendokoningii(3 strains) and 7. 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 T.
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 7.
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. 1II’s phialid is very irregular (5~20X2~2. 5u) and its phialospore
(4.0~6.0X3.0~4.0x) 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 No Collection site Strain No 1 Collection site Strain No Collection site
101 Kon-Kuk Univ. 132 Seoul 403 Buyeo, chung-Nam
103 Seoul (soil) (bark of the deadtree) 404
104 133 (chease) 405 (Ginseng growing)
105 (1st isolation) 134 Kon-Kuk Univ. 406 bed.

166 135 Seoul. (soil) 407
108 15 ‘ (2nd isolation) 408
109 17 | 409
110 158 [ 410
111 . 411
112 139 412
140 413
113 Seorabul 141 44
114 High school, Seoul. 142 415
115 (On the bark of the 143 416
116 dead Accacia) 144 418
117 145 ; — .
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
g? 201 Kangwha, I{y}xng—gi Z?i
128 (ginseng growing be_d) 511
129 202 Kangwha, Kyung-gi 512
: (ginseng growing bed) 513
150 203 | Koyang, Kyung-gi
131 . 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)

o] T. virides| vl o F& AFHZL 59
Trichodermalge $-4-3F - 2
Aol A g TR} el
ol tk(Raper, 1957, Gupta, 1973).

3 Trichodermal@e) o BtkEIAA &

i)

FEEY g e HEEe] WEEA A%
ApAe] WA s o] Barnetttd 71 ek o3 ApgEol
TrichodermaBe) EBE Hol d8te] AT3ha
ket

HFR) A= 19794 Kim, %o Trichoderma



June, 1980]

B Afa Falledd A =v BR 42
hu} ols 1977 Leest Trichodermalgol Wi
%o dg 5% % g} 91\;}.

s Trichodermao) 7}A 5L Qe 4%
]

A% ‘ﬂ%%%ﬂ%ﬁﬂﬂ%ﬁ11%ﬂ7
224 329 win f740 E3¢ A
g Ao 2%, 2 A5 o

A sz Q= TrichodermalB2 kK
Aden A%
1 5% %Jﬁk% A

o AL V&

an

% olo
ik
2_“1
He
o
2
2
Ho &
op
o
ST
£
o
ok
T
K
o

1) Ekke| Mk

Bike 19784 3¢ F¥ 19794 69l ZA
AAZ B, w9 2, 59 F79
gul Bk Soll M RSt o (Table
1, FE)

2) B X

A e
50mg/l A 7H)=k
3) BE#e| 22|

Bl A HE 2T dE AXZ HH 10cm
A% 23 EFS 50~10084 = A FH st ch ol
% 189 BFg 10cc FHF Ho] FHA&
wEa AF lecs F8he] 90c4 ZFirel 3
Aetarh ol wh oz 43 wiE 343}
o] HZ Ao A lccE HEF 9em A A 7
Ef—dA bl Ao FAFAZAE. o] 2H]
s 274+1°C 2ol A 2447k ) oksta
colony #7A¢] 1cm o]3tdd “1"F RLER
WAE Bolwel B iAol ¢ IR o
A A £43 EwEE FE8
25 Zelelvt wAe e A7 AR
HitE figez AAP —,—zq 10cc ZH&=2
of el g wtEx I AAAH Eoko e 2
o 2 A 39 ot
4) BE Fx

Rifai, M.A.9] HEES

3
24,

£ 3}o] PDA (chloramphenycol
Arg3rg o

o dz o
ro

A}4-%te]  phialid,

Lee and Lee: Taxonomical Studies of Genus Trichoderma 75

phialospore, colonyd] el & FHHo =z %
2 o] A& Bl 2ol MiEtERE AEN AT
Rifaie] fgEEE o3 2ok

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-
hore 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 7. 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::-----+-+-vesreereeunes
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T. pseudckoningii
Dd. Phialospores rough-walled- - T. viride
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120,121,122, 123, 124, 128, 129, 131, 132, 133, 137,
142, 143, 145, 149, 152, 153, 155, 201, 205, 206, 211,
403, 408, 409, 419, 414, 415, 418, 501, 508, 510, 512,
514.
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Table 2. The characteristics of the Trichoderma species

Phialid
Group Species name

Phialospore
Coleny Discolouration

Morphology Size(y)

Morpholoy  Size

1. T. hamatum plump 5.0~7.5
%2.5~8.0
2. T. koningii club 5.0~12.5
X2.5~3.0
3. T. aureoviride club 5.0~10.0
X2.5~3.0
4. T. harzianum plump 5.0~7.5
K2.5~3.0
5. T. pseudo- club 5.0~7.5
koningii K2.0~2.5
6. T. viride

unidentified species

125, 126 club 7.5~15.0
130, 127 X 2.0~3.5
503 club 4.0~7.5

A2.0~3.0
111

ellipsoid 3.0~4.5 fluccose

A2.0~3.2
3.0~4.4 fluccose
K2.0~3.0
ovoid 2.5~3.0 fluccose dark brown
K2.0~2.4
sub- 2.5~3.0 fluccose

cylindrical
ellipsoid or 8.0~3.2 velvet yellow
spherical x1.8~2.0
3.0~4.0 fluccose
#2.0~3.0
3.0x3.0

ellipsoid 3.0~2.0 velvet yellow
. X5.0~3.5
ovoid 4.0~5.0 fluccose
X3.2~4.0
ellipsoid 4.0~6.0 fluccose
X3.0~4.0
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g =ol A Aol B AAAT o8] Aol 2H AAx &

Felg T35 E@HE el MxE Arn A ARA QA AHFHAT] w el ol
vl T. harzianum(42 @), T. koningii(17 B FH = Fo| Aste Trichodermalge] A
), T. viride(6 Bi¥), T. hamatum(13 Hi) W E Tt AFaA s QA sl s, o
T. aureoviride(4 Wi*E), T. pseudokoningii(3 & FAE F9 AV H ez g2 EHEE A F sk
) Aot A = ofokgl vhe A A eha A A= ok

1 E

/13.@ H];ﬂ 271, B, A%, AT SAGA 19789 38 E 19799 6¥ 4R Ql4bEY] EoF, awFe]
o 4 ek B Fell 4 Trzchodezma@ﬂ | s = 91BkEE el ske] Rifaid) #kFEe] #e) mEEd 2
s} I—J%EJ 85'%1*3 dgx K AER 6EHKE 2 Eg gL ol 2o

T. hamatunn(13§#k)-2 ATCC No. 18646 T. hamatumsll thi zpo)7} Wz 5 ¢Ed ATCC No. 18646
T. hamatum-& colonyr} =27l WA =] HHEEEE d45% ot} Fig. 1,2,3,19, 20, 21.

T. koningii(178#k) € Rifaie] #H#EE} 2 Qx5 3z EmEER#: ATCC No. 18649 T. koningiidlx A o x5
o}, Fig. 4,5, 22,23, 24, 25.

T. aureoviride (4Ei#) & Rifai el 2 925w mEE#H ATCC No. 18651 T. aureovirides) z. 23
4 phike] & 4ot 442 Fig. 6,7,26,27.

T. harzianum(42 B#)LIRifal Ko} 2 dA= 2 ek ATCC No. 18647 T. harzianums): = 2) £
A fifke] A ARtz Y248, Fig. 8,9,28,29.

T. pseudokoningii(3 Bitk)+& Rifai #ke & €45 x ¥Rk ATCC No. 25801 T. pseudokoningiis)
AEHA kel & dA 9o Fig. 10,11, 30, 31.

T. viride(6 W#) ¥ phialids} 2719 dele] gle] Wals} A5t phialospores] w7} A 2 el BREI #
Efpel £Aste 2re] $Hke E7F0] T4 ol A3 mw Aalsk ARAe] wolH, 1,5000 5 o] 4
ol A Ewe] Holsk TE o FEEEK ATCC No. 13233 7. viridex phialospores} f5EF.0. 2 Tu
AR 7} A&, Fig. 12,18, 14, 32, 58.

ARER 6Btk 54 ok ek Bik No. 125,126,127, 130. o] 4k 4BitkE AEHd HeiRe] T. longibr-
achiatum o 2 4=l 3 ATCC Bl 25, sterilehyphar} Jeldr] e Eo 9t AES 2ishy
c}. Fig. 15,16, 34, 35.

Btk No. 503-& = f#kjike] T. hamatums} )=k} phialospores}  4.0~5.042] W18 o] Ffse]7] o Eo
phialospores} ¥§EITAL T. hamatums) T2=+. Fig.17, 37, 8.

Bk No. 1112 phialid7} 5.0~20.0X2.0~2.500.2 W37} =% 4 3t3 phialospores} EMEELO 2 4.0~
6.0x3.0~4.0p0 o}, o] HifkE& phialid 487} Rifai, M.A. 35 = ¢4 7} ¢k, 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. koningii. After an  Fig. 5. ATCC No. 18649, Fig. 6. T. aureoviride. After an

isolate from soil, Kon- T. koningii. isolate from soil, Kon-
Kuk university, strain Kuk university, strain
No. 104.

No. 135.
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Fig. 7. ATCC No. 18651, Fig. 8. T. harzianum. After an
isolate from cheese, Kon-

Kuk university, strain
No. 133

T. aureoviride

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

Fig. 11. ATCC No. 26801,

Fig. 10. T. pseudokoningii.
T. pseudokoningii

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

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

viride.
isolate from ginseng-
growing bed, Mu-]Ju,
Chun-Buk, Korea, strain
No. 511.

Fig. 13. T.

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

Fig. 15. Unidentified strain,
After an isolate from
dead tree, Seorabul High
school, strain No. 130.

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

Unidentified strain.

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

Fig. 17.

Unidentified strain.
After an isolated from
soil Kon-Kuk universty,
strain No. 111.

Fig. 18.
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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. % 400 Photomicrograph by the author,

% 400 Photomicrograph by the author.
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Fig. 23. T. koningii. (104) Formation of Sexual
organ. X400 Photomicrograph by the
author.

Fig. 24. T. koningii. ATCC No. 18649
X400 Photomicrograph by the author.

Fig. 25. T. koningii. ATCC No. 16849
Formatien of sexual organ.
X400 Photomiorocraph by the author.

Fig. 26. T. aureoviride. (135)
X400 Photomicrograph 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. 29. T. harzianum. ATCC No. 18647. Fig. 30. T. pseudokoningii. (411)
X400 P}iotorhicrograph 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.

Fig

2. T‘. viride (511)
X400 Photomicrograph by the author.

84. 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. 508.
X400 Photomicrograph by the author. X400 Photomicrograph by the

author.





