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(Mg sgiE K2e Rl S5 AW # B A FB A i Al (ra 77 ) F s P sE 88 % il 200240)

M OE: [AW] ARE G RLET BRI 2HRAEAN > Lz, [Fik]
K PDAM BARE S BEREA K, BAHBAFLATANEZERBR(TS)FF]. &iFit
¥ HF 1-alpha (Tefl-a)2k %5 5] A0 M 5 A7 3T B AR BEAT 0 S 2, IR MEGA 4.0 314
A Bootstrap ;& K 8 #95% . K-F 3. £H 1000 KEMEITS. Tefl-a /77 & Gt ALREH 5
W FEL AR L4 R TEH CMOL 49 ITS A7) 5 GenBank # B & F Trichoderma intricatum
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Two new Chinese record species of the genus Trichoderma
SUN Rui-Yan LIU Zhi-Cheng" CHEN Jie

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: [Objective] The objective of this study was to examine taxonomic position of two
Trichoderma strains which were isolated from soil in southern China. [Methods] PDAm was used
as a selective medium for isolating Trichoderma, then two strain was indetified by analysis of in-
ternal transcribed spacer regions of the rRNA gene cluster (ITS), partial sequences of transcription
extensions factor 1-alpha (tefl-a) and observation of morphological characters. For phylogenetic
analyses in MEGA 4.0, both ITS and tefl-a gene sequences were analyzed using the maximum
parsimony approach of close-neighbor-interchange algorithm with search level 3, in which the ini-
tial trees were obtained with the random addition of sequences (1 000 replicates). [Results] The
ITS gene sequences of the strain CMO1 were naturally clustered with ITS gene sequences of
Trichoderma intricatum strain GJS 02-78 in GenBank with 99% of homology, and had the closest
phylogenetic relationship with T. intricatum GJS 02-78, Trichoderma atroviride DAOM 179514 in
phylogenetic tree which based on ITS sequences of strains; the tefl-a gene sequence of the strain
CMO1 were naturally clustered with Hypocrea intricate strain GJS 02-78 are the closest phyloge-
netic relatives with 99% of homology, and had the closest phylogenetic relationship with H. intri-
cata GJS 02-78 in phylogenetic tree which based on tefl-a sequences of strains; its morphological
description accorded with type strain’s. Meantime, the ITS gene sequences of the strain
SCGAS5003 were naturally clustered with ITS gene sequences of Trichoderma stromaticum strain
GJS 97-181 in GenBank with 99% of homology, and had the closest phylogenetic relationship
with T. stromaticum GJS 97-179, GJS 97-180, GJS 97-181, GJS 97-182, GJS 97-183 in phyloge-
netic tree which based on ITS sequences of strains; the tefl-a gene sequence of the strain
SCGAS5003 were naturally clustered with T. stromaticum strain GJS 97-183 in GenBank with 94%
of homology, and had closest relationship with T. stromaticum CQSQ1032, GXNN7006 in phy-
logenetic tree which based on tefl-o sequences of strains; its morphological description were con-
sistent with type strain’s. [Conclusion] Utilizing a comprehensive approaches of morphological
characters and molecular identification, we concluded that we found two new Chinese record spe-
cies of the genus Trichoderma, strain CMO01 was identified as Trichoderma intricatum Samuels &
Dodd/Hypocrea intricata Samuels et Dodd, strain SCGA5003 was identified as Trichoderma
stromaticum Samuels & Pado-Schulth/Hypocrea stromatica Bezerra, Costa & Bastos.

Keywords: Trichoderma intricatum, Trichoderma stromaticum, Conidia, ITS, Tefl-a

A% )® (Trichoderma Pers.) HL.# )@ T 7% % W 49 (Sordariomycetes) P J& B W 4
I"J(Ascomycota) 7#£ 4 V.| ] (Pezizomycotina)#85%  (Hypocreomycetidae) [4 B B4 H (Hypocreales) (1) A
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JE#FF(Hypocreaceae), i%J&H Persoon T 1794
fEE . Harett Ao MmAREE 141 #, Hif
15 O & P PR e TR A PE AR A 98 A (hittp://
www.isth.info/), 7EF& EFHRE =+ R ixET
oA TAER, fE A AU ] KB,
AW 5 AE TR ] R 00 b DX B A 9 R O A
REHLREERE AL 205 1, FHIEEEMERE SR AL BR
o TSN 2 MRRELAE, FIHINFE SRBEIFREX (ITS)
A, BHRRE K IR T 1-alpha (Tefl-o)&53 24143
B LA SIS 22 5858 7, RN 3 s 2 R
TR, KIS EC SR, RISZZ
A % (Trichoderma intricatum Samuels & Dodd/

Hypocrea intricata Samuels et Dodd)Fil¥ 8 K%

(Trichoderma stromaticum Samuels & Pardo-
Schulth/Hypocrea stromatica Bezerra, Costa &
Bastos), 2Z4UAK%JE T Section Trichoderma H1i

Clade Viride # 1L 3% %™, & ¥ & #LT Rosellinia sp.
TR KR AR |y FHEARR R T Section
Trichoderma Hf#) Pachybasium-like k37, &
YW L G A T 9 F 1 (Bahia) T AT B i AR |43
B

1 RS

1.1 fRAEE

2010 4F 9-11 H 12011 4E 2-4 A, e ER
TEEN 17 A (BIARX . ELEET) B R A
FIE TERSRFESAEBIEE 10 mP FETN, 1R
FAS XL BURE R T R OREE . SRERTR: BRZ:
1 cm—2 cm IRZ TG, REMYR R RN+
e, WUFbRIC; FAEIZFE T R 2 R, TR
2cm=25 cm VREYA FHRYRPR £1E, RAIFE
200 g A TR A S RISCRE, 4 °C
TR AE o
1.2 E#HHSE

10 g KT, FFRTAREAM R A (FR
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HAFE 10 g, BCAZES 90 mL KB Z&18 K S/
PEEERAY 250 mL =, 1EHE R E
180 r/min #&3% 30 min, fff +FEFE 408, KK
il 107 F5 G ), FH G TR IR A 4 T P A
FE4r B+ FER 107° f5 R 0.1 mL, T
PDAM 55 3= 5PEAR |, P JC B I A 2R
BRI ER SR, EE 3 K. fEAMAXIEE
(Relative humidity, 43’55 RH) 60% . i 28 °C
POGRRIE M ISR, 0 3 RS, &%
FHFH TR, PR 22 T3 PDA ¥53:F4R 135353,
B T4 T W S B Atk
1.3 ITS. Tefl-a FEHIHHR

SRR AR SDS 3L PHEEU DNA, 4351 LIA
HW A4 DNA IR, 73 ITS XY
rDNA-ITS LIS I AE K R 1 (35537 51 (Tefl-a),
Z: 8 White 2510751591 rDNA-ITS 3 38
519 1TS4 F11TS5, 2 [ Samuels 2555 k5
14 Tefl-o 36 5 |9 Ef728M F1 teflR; HAIWH
BIHIBERT GENECLEAN A3z Ml iat £ [l fie 4t
1k, ¥y PCR P43 M13-T #ifk |-
R AL ZEKIAFFH DHSe 16 £, filf
FH Amp 1) LB ST i 16 1% F 20 SOk ) 11 £
TekE, WL EYE PCR KHE/SFIH PCR F=#4lifk
A& alifk PCR 74, DNA K 100 pL % 115
MAP A= W47 BR A F1 T

MFF45 a2 BioEdit SR8 AT FlF TALIE
J&, JH NCBI 1 BLAST (2.2.12 version)F /5Kl
WY 5 43 3] 5 7 GenBank  (http://www.nchi.
nim.nih.gov/BLAST)H 2 IR Y ITS | Tefl-o J7
FUBEA TR IEAE LA 43T o

EHL MEGA 4.0 1/ H] Bootstrap f%E ITS
Tefl-a JPHI RGN, FMFREINN: HKH
24%(MP) . 5 % (Replications) 1 000, 7K
(Level) 3,



PGSR AR BEE 2 DR L SR Al

579

2 GR550H

2.1 TStk
211 RAKRE PEFIZEKM(E 1): Tricho-
derma intricatum Samuels & Dodd/Hypocrea in-
tricata Samuels et Dodd, in Samuels, Dodd, Lu,
Petrini, Schroers & Druzhinina, Studies in Mycol
56: 67—133, 2006.

25 °C BIEEFOCIRETFRTE PDA FAEK 8 h

RIVRT =4, 5597 96 h Je AR w22 ERE R 1

Bl RLAKRE

Fig. 1 Trichoderma intricatum

7E: A: PDA LIWHETEIES,; B: CMD LIHTEES,; C: 4k
{7 D: CMD _F 73 A= A5 REFIZ A HURE (755 2k T8 J7 1))
E: PDA M EfFRERZ AL 3R C, 5 pm; D M E,
10 um.

Note: A: Colony on PDA; B: Colony on CMD; C: Conidia; D:

Conidiophores on CMD; E: Conidiophores on PDA. Bars: C,
0.5 um; D and E, 10 um.

PR, AR R A EIE I R R RO RS0 R
AV PO LK, 752 CMD LRivwEA
B AR R e L2 AR ZROIR, ] DAL
AIE B3 AR o AR AR ELA B i 325,
VT ARARTFR, 380 9 7R — A5 b W 7 A A 43
K, — RS R ol 90°, [n) By
B PEBHEE N, B B4 . R
BB AT E A — R b, R0k b
WA T T, 3-5 MHEFIATE IR, AT,
BRSO R, BOE BRI, B SRR TE
JE SRR S AL AR, o g3 AR A6 AR RE 22 BRI
B, Jtil. A RIEEM T

WFFERRAS: Rk CMOL SR [ i s Bk
i b -39 .
212 FEAKRE HPEFIEE#H(E 2): Tricho-
derma stromaticum Samuels &
Pardo-Schulth/Hypocrea stromatica Bezerra, Costa
& Bastos, in Samuels, Pardo-Schultheiss, Hebbar,

Lumsden, Bastos, Costa & Bezerra. Mycol. Res
104: 762, 2000.

PDA /"L RO SCIRHE B o3 AL, 1%
AV HEER, ARSI, WL, B
fE—ie, B, BISER & O ik 45 K
&, WE LA EMT, EREDSIBAIEBE
) e WA R 45 R . 76 PDA K CMD |, 4344
THEBE WO, A E AT PR A
E—, JBRAMIREE AW, HEH
1 mm-2 mm, TR RE, S208 H 1 g T
RN, e iKER S, {0 PDA MR AFZ
OB AN, 75 CMD 33kt I, 404
F6L 74 7= A 43 A 70 S 1 40T R 2H 2R 40 ff
&, R R A0 A B BEAS B, AR AT
AR HAE AR, SEMRYIE A, AP, BER,
IR ECE AR, K EER 50 pm=140 pm, Al H
CEANE, H R A TR R I A
GRS, AR G R RE A% 7 AR AR 1) 4 A B
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B2 FTEAE

Fig. 2 Trichoderma stromaticum

7F: A: PDA EIYHTEIEA; B: CMD EIHTEIER; C: PDA
EIEFR6 d B, D: 21T E: CMD B2 £ T4
FMZEMAE; F: PDA AR filFRERUZ AR, A5 C,
0.5mm; D, 5 um; E #1 F, 10 um.

Note: A: Colony on PDA; B: Colony on CMD; C: Compact
conidiogenous pustules; D: Conidia ; E: Conidiophores on
CMD; F: Conidiophores on PDA. Bars: C, 0.5 mm; D, 5 um; E
and F, 10 pm.

2-3 OIBEHES etk . BRI RY o3 A £ A ]
HIEMPY KA K 80 um—140 pm, JEHE 56 A Ky
6 um—7 pm, BEWE, A 0FE, JCH, T — S
A5, RS A TS 1) ToU T2 M 1) S M AR 2 AL
TR I, AR T, HES R, LT,
TR N R4 46, KR 5.5 um=7.5 pm, £
i L4 (0.9-1.3)—(2.3-4.2), ASF= A ) AR AR
SAEATHASGE G, AR NGE, KIFA
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Eal F R, K/~ (4.0-45) umx(2.5-3.0) pm,
<P He 4 (1.1-1.3)—(1.7-2.0), S,

WFFEhRAS: Rk SCGAB003 % A U1 ) %
T A] Al A AR 2
22 HFEE

R FARE R H S TR IRNA-ITS 751
AT T AR T AR, ANBEXT AER S8 A ] HE AL B 1
AR B A 2 S R -, i — 2R
BUITS, Tefl-a LG %E ML, /SHTIZEE ITS
JP5 . Tefl-a PO SIS AR 1TS,
Tefl-a FFHRLE .

F R CMOL B ITS FAIK N 636 bp
(GenBank % 3%5 JQ040362), 4 NCBI BLASTn
Fe XTI & R IZ Rk 5 2 AP Trichoderma intri-
catum strain GJS 02-78 (GenBank % 3% &
EU264002) 1) — ik 99%, 2% 2 Mhde; H:
Tefl-a 7 ¥ JE N 364 bp (GenBank % 5%
JQ040445), % NCBI BLASTn o xtm & iz Fkk
5 e JF Hypocrea intricata strain GJS 02-78
(GenBank &35 EU248630)1—EPEE ik 99%,
HI2Z 6 L, A BRI E R A — 2,
Pk SCGAS003 ITS J¥ 314 i >4 616 bp (GenBank
B 55 JQ040387), £ NCBI BLASTN LX) & 31
ZHEME S T Trichoderma stromaticum strain
GJS 97-181 (GenBank &35 AF097910)f)—5k
PERIA 99%, AH2E 4 ApdE; H Tefl-o FHIHKE
41 582 bp (GenBank %5 JQ040407), £ NCBI
BLASTn LLXT /5 A B K-S O F1Fp Trichoderma
stromaticum strain GJS 97-183 (GenBank % k5
AY937418) M —EME R ik 94%, AH2E 11 M,

ITS 3 R Gt b A (& 3) & B Fif% CMOL ITS
FrBN AL F TR — 43537 B U & Trichoderma
intricatum strain GJS 02-78. Trichoderma atroviride
strain DAOM 179514 [¥) ITS J¥FI 345K Rk,
Bootstrap {5 69%, H.XJZ5 Trichoderma
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SCGAS5003

Trichoderma stromaticum strain GJS 97-179 (AF098287)
Trichoderma stromaticum strain GJS 97-180 (AF097911)
Trichoderma stromaticum strain GJS 97-181 (AF097910)
Trichoderma stromaticum strain GJS 97-182 (AF097912)
Trichoderma stromaticum strain GJS 97-183 (AF097913)
Trichoderma stromaticum strain CQSQ1032 (JQ040385)
Trichoderma stromaticum strain GXNN7006 (JQ040386)
Trichoderma rossicum strain DAOM 233977 (EU280089)
Trichoderma hamatum strain DAOM 167057 (EU280124)
Trichoderma viride strain CBS 240.63 (X93979)

CMO1

Trichoderma intricatum strain GJS 02-78 (EU264002)
Trichoderma atroviride strain DAOM 179514 (EU280125)
Trichoderma spirale strain CY163 (HQ608001)
Trichoderma virens strain Gli 39 (AF099005)

Hypocrea lixii strain CBS 226.95 (AY605713)

Hypocrea aureoviridis strain CBS 245.63 (AF399219)
Hypocrea koningii strain CBS 457.96 (AY392015)

3 ETEKITS FIMENARFELER
Fig. 3 Phylogenetic tree based on ITS sequences of strains
TE: 233 ERECTER7R 1000 X Bootstrap HEAlRE T SCRF A AR LE; 55 P Y5378 GenBank £l 22 Hh i85 5k 5

Note: The number at each branch points is percentage supported by bootstrap for 1 000 times. Date in parenthesis is GenBank acces-

sion number.

viride strain CBS457.96 #:i/T; 1fii SCGA5003 ITS
JF51 51 E Ak Trichoderma stromaticum strain
GJS 97-179 . GJS 97-180., GJS 97-181. GJS
97-182., GJS 97-183 ITS JFHZEL LRI, TAl
A FRl—4> 3 I, Bootstrap {4 90%, k&5
Trichoderma stromaticum strain  CQSQ1032 .

GXNN7006 %55ir, Bootstrap i} 70%, 5 H At
KERAY TS FFFN AT AT . Tefl-a JP3I R
GEiE A (&) 4) 2 BB B CMO1 Tefl-o J7 51 55K
i ¥k Hypocrea intricata strain GJS 02-78 [ 34 %
A, EA4LF IR —4r 32 I, Bootstrap {H N
99%, HHAMBIATRARNY Tefl-o JFFNBIFHX L,
M B bk SCGAB003 Tefl-a J¥:51) 54k Tal—4 32 I

iy 5 2L & Bk Trichoderma stromaticum  strain
CQSQ1032. GXNN7006 Tefl-o 551|345 2 s
T, Bootstrap {E°~ 98%; HKJES5HI4R4r 32 F
Trichoderma stromaticum strain GJS 00-108., GJS
97-179. GJS 97-183 #ilr, HHAMFE K Tefl-a
FFANIRIN GG . HE 3 FIEl 4 ATLIE R, i
PR B 5 H M HE bR CMOL 2E 456 R il H R
Bootstrap {E &AL T [F]—43 3 /4 T. intricatum/
H. intricata Ftk, KA HERT CMO1 J&T T. in-
tricatum; 1 H A TE AR SCGAS003 4k R it
1)—~ Bootstrap {5 =1 1453 L Bk SE T. stro-
maticum & &, A AT #E WK SCGA5003 & T
T. stromaticum,,
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57

71

J: Trichoderma stromaticum strain GXNN7006 (JQ040421)

Trichoderma stromaticum strain CQSQ1032 (JQ040422)
SCGA5003

—— Trichoderma stromaticum strain GJS 00-108 (AY937436)

99

59

Trichoderma stromaticum strain GJS 97-179 (AY937434)

— Trichoderma stromaticum strain GJS 97-183 (AY937418)

97

100

Trichoderma rossicum strain DAOM 230009 (JN133575)
Hypocrea virens strain GLI 39 (GU591800)
Trichoderma spirale strain Daom 183714 (AY750890)

Trichoderma hamatum strain DAOM 167057 (AF534620)
Hypocrea aureoviridis strain CBS 245.63 (AF534575)

—
|

Hypocrea lixii strain CBS 226.95 (AY605833)
—
|

Trichoderma viride strain CBS 240.63 (AY376052)

Hypocrea koningii strain CBS 457.96 (AF456909)
CMO1

—
99 L Hypocrea intricata strain GJS 02-78 (EU248630)

Trichoderma atroviride strain DAOM 179514 (EU280011)

4 ETEK Tefl-a FIMERNRELER
Fig. 4 Phylogenetic tree based on Tefl-a sequences of strains
T 3 30 ERYECTR 1000 TR Bootstrap AL MY S 1 0 1L, 455 B F5387R GenBank Hi 198 5
Note: The number at each branch points is percentage supported by bootstrap for 1 000 times. Date in parenthesis is GenBank acces-

sion number.

A A T, AT D R E R
CMO1 F1 SCGAS5003 414llJ&F T. intricatum I
T. stromaticum, 73184l SCRPIE &S S E A5 R,
HAfRE LSS BBk CMOL Al SCGA5003 434l {7
T T.intricatum 1 T. stromaticum,

3 it

T. intricatum J3A: 461+ 58 HAS 5 S/ LL i/,
AR, VR EARTE 30 °C HigRRT KA
S 50 mm, PRI S i T. atroviride 5
T.viride j= AR, HAr A ST L FIRK,
H. koningii 1 T. hamatum 7= #4518 {H 2025 fi 7-K
Te LB T. intricatum K, T. stromaticum & 24
S0 W Bl S8 TRV OB E R GSIRTA &, 7E
TRVE SR E BB ) YE R RS A, TESs R
MR R S 40/ F ek, 5 T, rossicum Ay X
AR EA RWERTIESHIE /£ T. stro-
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maticum JEA2% 5 T. viride S 33, W& & o
B IX FIAET T. viride 76 PDA | 1B 74 2 B U0
AT AR PR 25 ) A 35 5 7 A G B o A A
G3 A AL TR RCASKIN; T. stromaticum EA 3B
FIEW A, A ILT A R
T. stromaticum .45 #7816 43 4= #6074 1] 75 4iE
Y, BEE, FrBE, 6, Tk —ASEE, AR
ML [ IO 20 3 S AR A . eAbh, FRATTA R
ITS1-5.8S rDNA-ITS2 X 47 T l/7, FrillzhHsZ
FREA A IS LG R, 1X 2 Fhe g s i ias .
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