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REE ( Trichodermaspp. ) RA—BLHER , HABN LR ZREBIZEYERE
EREYe— K TEBRESEBHZ—BEEEYIEEN, AMEFNA T ERBERES
30 BRERLIEED  2RENAEREFETRAZAME  VILSEEHED 23 KB T
harzianum, 12 #% T. atroviride, 4 #% T.virens REECMAREEH < RBEE 15 #% , AL
WETRABEEK 54 . ESHFXFRERBRERIERZK , RREYHEER TR
MERHEAESHIEE  MARRAMKE ZBHA I 41E B R ETRBRE LWL AH
REFEKZ KR,

BET  XE. KEE. 58

[

Al

ARBE ( Trichodermaspp. ) RA—BIEER , HEEZHSEE K EoHEVRIIHIEL , K&
ABEAEYREZ RFHREE  HRANRZEMBEREENREY 2 — , HEM K ( anamorph )
BRTZLE ( Deuteromycetes ) , BB %R 2 F MM ( Teleomorph ) BRFEBEZ Hypocrea,
Podostroma % Sarawakus B% ¥ 2B ( Kubicek et al., 1998 )

ARBETEFAH Phytophthora spp. 5| Z AR RBEH ( Smith et al., 1990 ) . Rhizoctonia solani 5|
#22 KEEEF ( Datta et al., 2000 ) . Sclerotium rolfsii Sacc. 5|2z FEHi¥EEIH ( Tsahouridou et al.,
2002 ) EHmERAFEEERFZHMR , W HEEENRBRHESEYZER , KATT—&
BEEZHEYIBAEM,

—REAANBEESTHTEYEREREEEYERZIEE, TRERERT I 2B AHE
( Datta et al., 2000; Smith et al., 1990; Srivastava et al., 2002; Tsahouridou et al., 2002; Yedida et al.,
1999 ) FRIERK : 1.BEFEMER ( mycoparasitism ) , 2.514E4EMA (antibiosis ) , 3. EEREEHRTE | 4.
FEHEREBFRBRALEN  CAHERMEE  cFENFREDEMERYEESXE, MEE
FEREARBERETEYHERRERARETREM B IAGFE L RCET—ERRKFIME , HATER
DEEH A2 B RERMNEIHEREZRR,

BRIBACE - LCEMBEERAZHEBEYRBILER , AT, harzianum T & 1& Z Bio-Trek
22G™. Trichodex™ . PlantShield™ & RootShield™ , JA B T. harzianum & T. virideFfr 8 =z Trichopel™
EZHEEMBET , RARMERBEYREZRMENZ—.

1L TEEREERZEEREARE BHEWRE., 588 ®hER.
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ESEXFRERFFERIERCE Y ERN I RHAFTBRENR ARESHEFIERE |
MARRETREPABRERRAE , TETRBRECREEABEES , X REABEEK
Bt A RETRERE 2 EWP AR R 2 B RIR.

MBI A

—, BEERE .

KEEERRETMABEECRBAKRTITERZEEN K FHEEERE FHIZEE( Potato
dextrose agar, PDA, Merck, 39g/L ). Rose Bengal chloramphenicol ¥ 3 3Z#& & ( Rose Bengal
chloramphenicol agar, RBC agar, Merck, 32.2¢g/L ), EXREEHEFHEEEE ( Corn Meal Agar, CMA agar,
BBL, 17g/L ) % 0.2 % 7K3¥3 ( 0.2 % water agar, WA, Merck ), IN&BH BT LAHE |, £121
‘CHE 15 7 , RHER sOCHEFRE  FREREENEEREESR , AIA20mMLRAIcmE
REBEZENMAEREERERIZERE., AERRCFHEFEEFRIETEER (Acidified potato dextrose
agar, APDA ) B , BN A LAREIA 0.22um 1B 2 0.1N HCI & pH RERABZE pH4 % , KBS BERSE
HEFERIREEEGR  FARER OB EERINMABHERETSAHRE  UoXHEsE
S5mLES—HE (16x125mm ) B, ELBERWBER , R 121°CHBE 15 i , RHEANKBERS
BRE®RIER,

= B&

REB., EARKBSEHE 30 ERXREEREREIE  RERRAZEZZTEUEABRRX AN
RETH, £LA, FEE. A TARALAHTAEETER , —HZE 15cm AR L4 300 =&
REORAFTH  BOERETEREIRRAE  BEBUALE 2mm BFRIBEHA.

=, 98 :

LSRR IBF ML ( Dhingra et al., 1995 ) T ABE 228  BHEERME T 10 B2
BELE  EREEBZ=AMAMA 0.2 %K FE 0mLE , UBHFEH 30 pER , RL|HN T
RIEBHRIERE 10 mLHERBRESE 90 MUAEIB 02% K ERE 2 =ZAMAN , K 10 E 10°Z
ZRILERERE , BB INMLEZRI2HEBEAABE2EBIZEND , A 20 mL 45°CZRBCIE
EE% K BESRERERN 24°CL2 NERERABRTIEE 37 XAERBEEHRE , RIBEMSETHE
BRUARBEZEEETRE , WHKEHRUPDATIRR 24°C12 MRERABTIEZESIMBEENFER
BEEMEH,

M, #FE -
1. BELEREMY
BABEMAEERKD BIIEESE CMA K& PDA —EZEE | 1A 20, 25, 30 & 35°C BB HRH
THTEE 5 RERGS=EE , R 6 NRHEEEREEEREN,
2. U BBFETEE R
RIUBEMBET D BIUTERZRY PDA & CMA L2 ABEZEHTER , BRI BHENGCHE
Hp 4,
3. KBRS
DSt kNABE < EBBE , BREE—T lactophenol 2 HIFEH L, ELERW S BBRIT
FORAENEAS2EMETETER  BERBEERBEC RS , LUAIMRERS 30 BT
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REEIE 2 KNWFE#HEZ - 5 EMBF (condia ) 74 FAE ( condiophore ) 43 £ FHR4E ( phialide )
R ERR#F ( chlamydospore ) & |, Mk FE K ( Barnette et al., 1988 ) X #8BISLER ( Bissett, 1991a,
1991b, 199¢, 1992; Chaverri, Smuels, Stewart, 2001; Chaverri et al., 2001 ) ¥{TEEEE.

i, BHRE:
THEHEFEREEEE HEEER B FBEN 552 mm K/ NE#R, EREHKNERTERE
MEEEESRN 24°C R /PEBRERABTHETEREZ , LABBEHOER SRR

& SRR

R—AAMRZHEBH—BER , REBBIHERPILI 7 ARZRKER , FKEEIHIEHSE 30
BRE : HPU2BRARXEEIRFCHENES , HARAMER , MRBFEFEETEIE , B
FEMBE2AEREALRETOLE. AF 125K, A% 135K, HEFSEERERE , MMELSR
RIaEERMER — R HERR.

®r—. BEBH—BEX

Table 1. List of the sampling locations of tea gardens in Taiwan

fm e ih[E R mE fimsE
1 BT MEE B
2 mREBEH L BB
3 EREETE ABX 1358
4 MREBAE mEE B
5 RN B 135 B
6 MmREl ABX 125 B
7 R &G B 135 B
8 MmREl =& B
9 e &l BUORREE B
10 MR EAREL BEUBRE
11 MmREAKE BUORE
12 EREARE BB
13 TS BUORRE
14 PEE SO BURE REEE
15 PRE SO BUORRE e RER
16 PREET BEOKRT
17 HREEST BUORE
18 PEEET BF 1358
19 HEET B 125
20 BEER BOKRE B
21 EEIEL) AX 1358 B
22 EEEEL) BER 17 B
23 BRI BULBRE
24 A4bEEH BUORE B

AL Pk BUOGRE a

N
(6]
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(fExR—)
26 B b3k BE 125 B
27 A4bEEH ABX 125 B
28 A bk BUORREE B
29 BEE=E BUORE
30 BEREEZ BB

PRkt EEEE AATERBEIRETIEIBMEDABEEELETRZABE , KEHEE
gk ( Barnette et al., 1988; Bissett, 1991a, 1991b, 1991c, 1992; Chaverri, Smules, Stewart, 2001; Chaverri
et al., 2001 ) ITEE , FIEEH 2 F—EAMES T. harzianum , # 23 £ , HR 20°CK 30°C 96
NERETEECDRREMEPDA ¥4k, R 20°C 96 MFRETZ CMA LEEKX/NA65-7.0cm, R
30°C 96 NHERETEENCRAEMETLIR , A PDA LAELEHEMECEGEE , R CMA LAIX
BEEEE K BEERKIK , B-ARUBEHMETH I EBFRZEE  HEGEES R, B—
BAXSBREBETZSEBRTFERDERFEE, pEBFEEZ LM ampulliform ) , FREX ,
Bimf@fE , &9 6.0-7.0um , ZREEH 2.5-3.5um, KHELN 1.5-3.0pm HAEFEZBEHREEETS
BFEEAFEIFEMARERZ AR, FE 24 BEFERA—RIAERER , RELN 2025,
Mo EBTFEMZIXRIRF (subglobose ) ZIRF (ovoid ) . #REBFEHE , K4 2.5-4.0 x2.0-3.0um,

A. B.

B—., K®E (T.harzianum ) A. VBBMRETZ22EBRFH (60X )B. XABEMETZoERT

WK 5 E#F (200X)
Fig. 1. The morphologies of conidiophores and condia of T. harzianum under stereomicroscopy (A)

and light micerscopy( B)

FEZEABES T. atroviride, 3£ 12 #% , ERA 20°C 96 /NEFERE T PDA LEEK/INA 7.2-7.8cm,
30°C 96 /NEFBEE TEE ERME(E PDA 4%, A 20°C 96 NEFBEE T2 CMA LEEKX/INA 6.5-7.0
cm, 7 30°C 96 NFBEE TEERERMEMETIR , A PDA R CMA LERELER  BERLHA
LB FEZRK , A CMA LA EAEBERBZHBRER E-AARUREMNETHERER LY
EHFRZEE , Hool , B2 ERKER , B— B AABEMBETZ2EBFELE ,
EHRFEEERZMANR , PREK , Binaf , &% 6.0-10.0um , REE 2.5-3.5um , KEHEH 1.5-2.5
um , TEHEREEN 2.0-35um , BFEFE 24 BRA—RIAEBLER , RELN 2035, 248
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FEMERKEERE, ZEFEE , K48 2.5-4.0%2.0-3.0um,

A. B.

B—=. K#&E (T. atroviride ) A. YBEMKETHEREBLZDEB T (60X )B. XBEAMEKET
ZHEBRFRRDERTF (400X )

Fig. 2. The morphologies of conidiophores and condia of T. atroviride under stereomicroscopy (A)
and light micerscopy( B)

FEZEARBES T.virens , 2L 4%, HR 20°C 96 NEFERE T2 PDA LEEK/NA 7.5-8.0cm,
CMA EEEK/NA 7578 cm, 30°C 96 "N RE TEEESRMEME PDA 4Kk CMA EEHR , B
PDAR CMA LARELGEE K BEESHKRK , ACMD LUAELMRER  B= A B BBENE
THEBFRzHRE , HEEEHZHAKERMATERZ 2 RRE , REERBL, A EHEFE , E=B
AABEMETIERTFWE  HAERH 3-6 ARB2EBFFHBIALL Gliocladium 2
B 2EBFEEERRM , PREZK , BiRGHE , &% 8.5-10.0um , ZREEHN 3.5-45um , KHE
#2.0-3.0um, RELHN 2125, RKIgADEBTE , RABRILABEREHE , 2 £EBFEHKE
F ( ellispoid ) ZH I ( obovoid ) . #EEBEFE , K/ 4.0-5.0x3.5-4.5um,

A B.

B=, K#E (T. virens) AVBEMBETZ2EBFHBAE (100X ) BAoEBFRERZ D E
BFERDERF (400X )

Fig. 3. The morphologies of conidiophores and condia of T. virens. under stereomicroscopy (A)
and light micerscopy( B)
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EMAEAHMMREE HABEERL 15 %K , FFERARET B ERE 2 RKBEEK
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Survey of Trichoderma of Tea Gardens in Taiwan

Hsiu-Sui Lin®

Summary

Trichoderma is a kind of soil fungi. Nowadays, they are considered as one of the fungal antagonists of
plant pathogens and a very important material for biological controls of plant diseases. In this study, the soil
dilution method was applied to isolate Trichoderma from the surface soil samples collected from 30 tea
gardens in Taiwan. Four different colony types of Trichoderma were isolated. There were 23 strains of
Trichoderma harzianum, 12 strains of T. atroviride, 4 strains of T. virens and 15 other unidentified
Trichoderma isolates. Recently, the problems of pesticides and fungicides residues of tea are among the
most important issues that tea consumers concerned. Biological controls might provide other choices of tea
diseases control. This study could execute not only a survey of the species of Trichoderma of tea garden in
Taiwan. Moreover, the Trichoderma originated from the tea gardens could be used to study for biological
controls of tea diseases in future.

Key words: Camellia sinensis, Trichoderma, Taiwan
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