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W &

AW e RS H A ARE Y G/ R B AR . - RS R (Trichoderma
harziemum Y M-1)JEHEFT T (chlamydospore ) £ B EIE ( Trichoderma alginate formulation » T-AF ) »
BRI 0.1%ERER 3% TORBRE 1%RIE FRELTEEE - SRRk F R aE

{ Trichoderma fermentation formulation » T-FF) - f&fEF 3 ~ 6 &7 10 {E B 2 MR E 5 51#E A 100 &
200 B EIMMEE B HNMER T HEE - B 21 KA H B I RERES IR
19.7-21.3~ 1.1 B2 74 % » BE¥HIRZ 47.3 % - RERZERIZEREE 7K - 5514 polyethyleneglycol (PEG)
6000 115 gkg HO' BFm B E AR 2 HERET - 2B E 5 INE RN 1% A R
LIRS EENEETHE S - REFEREJBETHBIMETEHMTERE 21 X2ER
HER I IMRETRESFE 71 8 84%  MBERE T RS HRY - BERILIAENE R
AR HEE IR ERGSE R 8 E 37 % - B HERE T PEG BIREEE - BRI BRI
MECRRE - MARSHE BT R AR IR -

BT - AE - IfhVEE - £ BE BT e S @EE  HE

HR B ERTARREC L EE R - R EIIEE - BTSSR REHLEE
AJT NEZTHREFFESERMER A EER R 1988) > B EFEFEAR - EFFER R
LR - BRI ERTUREEE - BEREE B - ARG EE R L] fEER
PR - HaERH RS R T R R R R - B Em BRI R E R
i SELMCERERFER BRI a1y BEEEE g 5 AR - EEsZIr
flhFriz i SR ER R T ER - TR AT TV R R e e R EE - BEYBRET
BRI EETE/ R E E I E P B SyE (Robertson » 1973 5 Kim et al., 1975 ; Couteaudier et al., 1985 ;
Neate » 1987 ; Ousley » 1994 ; B » 1995a; B » 1995b ; Cartright et al., 1995 ; Z2F » 1997a; Z2E » 1997b ;
ZEE - 2000 ; Farvinetal, 1988 ; Shiauv etal, 1999) - DA HERE MBI THE BB G ZENITR
REEELRE  HIEE=ENFEE 60% (Shiau etal., 1999 ; T2 » 2000 ; 3% - 2002b ; 3% - 2003) -
A ZRBIFG G ISR AR LR ERIR AR - FHAAENEREIREE S - BTH%
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B m AR A - EROR 1990 SCLIREY) R E B SR # R T Al (Huang - 1991 ¢
Huang et al., 1992 ; Shiau et al., 1999) =

A EE SRR AL LB - HE A H BB A FRYER T HENHEEE (Chang et
al., 1986 ; Inbar et al., 19942 Fethst - HERFES B EMERIR 1 (Ahmad and Baker » 1987a ;
Ahmad and Baker » 1987b : Ristaino and Papavizas - 1985) » E S ERBENMERIVNER » BT
HIEEE s M e (R EEYIR R EEEWESE (Chang et al., 1986 ; Paulitz et al,, 1986 : Windham et al.
1986 ; Harman » 1989 ; Ousley et al., 1993) » D] 5 SEaig Y88 2 S TLEYE (Howell et al., 2000) - [HiGHE
YRS R T IIRRIE R A - A EY R R DUR A R E R - RPUR SRS B AR BRI
A R HG (R - 1987 ; Agrios »  1988) » Fower Z5(1999): 2 i/F 5080 - B4 b IRl B R 2 1S ok
FEIIM R SRR R - B aSE i RE - e RSy m L e EEE (20
a0 1981) - BHRE NEREHIRT - BREYERESFHER BRI EBEAR R
Blal@dr=E - HhTEHEm LE T 2dRE A e RE - IERFVIGEFS R IR
(synergism) > Harman F(1989) 7155887 » f81E ~ ToRk « SiEH T SRR SRR EREE - bF
R R B R BT - ATTRERRER - TR R & T e &k
T e ST -

L ik

NEERRRIZEE 2 20

AREEB(T. harzianum YM-1) DIFREREE 21 RIPREGC RIER T4 - TIAERBY - 8% - &
15 BT RN REESHRIMASEEBES 4% CaCly KIS - =BT ER A (Trichoderma
Alginate formulation » T-AF) » SR DUS ERZMR 36-72 hr » RPN ERRE - TTARZHEZ B3 - 6
10 R ABRRMEEME - DU ESE EE IR JAIHEER -

A1 R S 2 847

AL TR B TR BAES 01 %EHRE (100mesh) - 3 %S (20
mesh) B2 1 % RIECTRBEEH)Z IBK L(BVB Nod)T » REIGZRER (2530 C) #iTERMRA
25 5+ BELL10-15 CRsMESHR 57 RO R ERRBIBI(T-FF) - MR EEEE - 758 2 S5 5
36 10 BAUHH BRI E S E - LU A A -
BLRMEE E T B A

T EF B A B T R A B (Rhizoctinia solami Cab 4-1) » LB £ S FAR(PDAVE 25°C 4% 7 5 - 1
B 0.5 om 2 #HE0H T TSNS 53848 BB T A% 150 P2 10%5 #5200 2 #6 4 (12-20 mesh)
EERITIE 5 Fr + 2R 25°C IR - B TR ITIE S agitation) 10 min » 10 FAHUH > L 10-15
02 S BB 48 hr » [AHEA 50 SEBREZ BVE Nod BE/VET - EREREE SIS « S/
B 24 hr SIGEIF -
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NMERXFH A HEmIARIRS R

HEERE A P R B R R S [ AR R R B - o B PL RETF 2255 3 - 6 B 10 (& A AU - #E A 100
B 200 B CBEMEEENME - HEA 2 REEREEHER - FE S RUFZTRERRHTE
BT B h o BEERREEFE 2h - RENEEGEEEEE T HE=E R LRGSR 7
EREE 21 RFEEHEEIMR RS - DIFHEEIIF IR R - BREEREZE 60°C » if
TEfRBERRAE HHERF IR 4he - B NBRE AR E EARE < M E RZEH FER(Blank) - SRHEEE
B2EIEERS SR NEHE -

RF2RBNEFMABENFHRAR AT ER IARAR

HEMTER 22 CT]RER 115 gkg” 2 polyethyleneglycol (PEG) 6000 (¥ =2 bar)Z K iFH(F0
B4R 1981)HBER 24 hr - MR T BAR/K ISR 15min - J@ERZK LA 20 ComBEZ R 2 b - DURBHR
R ST REE > SR RER R ARERERBEHE (1% SHEDBEREEENTE - TR
AL ERAE - 258 2l RAETER MR BRE  BREBEWREE 2B IEH/EBE S
. [UEE -

s R

REET. 2R BRI e S B B S MR E G 3 ([ H ok > #EA 100 J2 200 (S8 tE.C B &5/
BoREE g EHE TR REERE 4.9%LUT - EEEE 29.1%E » MR IR RS
ROREREE - M 10 (8 5 AR ERBEHAERNZE ST ME R HER RSG5 197
Fe 21.3% : (EEIRGEEA]. R - HE AR5 1.1 R 74% » B2 47.3% - 25 BHH)
BRE ) - ISR E R R« BB SRERE - T 6 A ZHERREE - HEE
SRR RS Y 11.9% - HEE 31.1% - B2 T43%ERNEEEEE - EATEREE RN
R 6 T aET  BRRERERSHRER - (EETRAEE TS IRARE T E AR I
HEEJE T -

FEnEHA BN EER THEETIS - T EE(Shelt life)fE i E e & HERETE 22 Al 52 (Burges
1998) «» AffF 58 fn R E R BB R 22 300 Kz A {ReslGI Lt M B 5y » T ERERE I~ AR
B RERZE B R 2 IR THIE R ERBREE(E 1) - BEERABEEEARTZFEEEER
TR b (Papavizas 1985) [ » /B i RER T Bk T4b - HYRERIMEEE St - [Ek B
BRIEEY SIS - HEHEEIFREPEE AN - AF R L E R B R o SR
PR B L Lewis Jz Lumsden (2001)F]FIARE SEEIP5 76 R = A3 2 B G LRI 811 -
Lewis % A(Lewis and Papavizas 1983 : Ousley et al. 1994 ; Papavizas et al. 1984) 25 H [EfEMETEE
Hasta BN - BRETE s RN B R B TR B E BIEHIEET - HAl
TBARREESR T - IS EEERERR 5 - AR EmE iR - M BRE
FHHRMEEE SRR - fTRRETHRAEEIREE AR - R R E
HEER B ] eE e e U HY SRS -
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F 1. TRRFREAREHBH RS IR ZIRIR
Table 1. Inhibition of damping-off of cabbage seedlings by two formulations of 7. harzianum YM-1.

IR EEER(%)
Disease incidence(%0)

R -
Treatment it PRI (S)
Storage(months)
3 6 10

FAEEEE + 1% R E R
BRMEENE _o*@@«;ﬁ@?w;ﬂ 492 6.6 o 197 b
Infested nursery medium + 1% T-AF
EEEBTETE +0.5% A B e s A

. 1.7a 3l.lc 2130
Infested nursery medium + 0.5% T-AF
FEEETE + 1% ABE BRER R o 5 — d18
Infested nursery mediuvm + 1% T-FF ' ’ '
BERMEEENE +0.5 % Al &l we ik 2 e 165 i
Infested nursery medium + 0.5 % T-FF ' ‘ '
ERMEETERR
Infested nursery medium Check 221D T #1530
e A ST
FENEER 37a 71a 4la

Non-infested nursery medium, Blank

* ¢ [E R BUR RO EMERE - BEE RSB TTERE SR
*: Means within column with same letters are not significantly different at 5% probability by Duncan’
multiple range test.

AR FEREDR - &£ PEG 6000 B85 o HEE 7 - EERZEFET - BT rEETRINARK
BRI R E AR B GR 2) » BEREREPEE A ERE | T PEG 6000 25
LHET o ARERRIREE R CE - AR B R E R 8% - RE S RN RIS
A R - HEGERATS 37% - HREVNEEAM BN BT R - BFERFRFRAEERER
HE M Burges» 1998) MAMETREAMER HARTE ¥ Ea L HUWREEHEE (Papavizas
1985 ; Ristaino and Papavizas - 1985 ; & » 1993 ; Z£E » 2003) LTI SHEAF AR - DIELER
HEVEIZM S - Lifshitz F(1985)58 5 1) SIRIETAART R S B9 S W PG RO BT - B ARz
DAHgRT R R E - HHWEEEHEMS - 89087 - d9@RI@EE(E - 1988) » HORNEE G BRI RlE
HHERCR - BlE AR et e E - B A AL PEG DU 2 PV E TR T2 - Al -
A F g AR A PEG BEARRIE CAmRE 7T B MR B iRET -
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2 HEErESRREENERNIAREER BB A B R
Table 2. Effect of cabbage seeds Priming with PEG and nursery medium amended with T-AF on incidence of
damping-off of cabbage seedling.

G o e TERE B ILAEREEE (%)
Seed treatment Treeatment of nursery medium Disease incidence (%)
PEG M BT S TR e
PEG-priming Amended with T-AF

PEG ZiRH FIE D ANAR S BR g4 d
PEG-priming None

AB R FIE RIS B R g

Non- priming ck Amended with T-AF

AB R FIE D E AR B R 37h

Non- priming ck None

* o [l Z BB RFOERIER - BEfE RSB T REEER
*: Means within column with same letters are not significantly different at 5% probability by Duncan’
multiple range test.

R0y - 1987 - fEYIRERAIAE - EINE - EYHREHEGEEE] p87-106 - REBEZHRAF
RBFr - 1988 - Y TAURIRZE — TLAAE R 2 18 RBA - B - BURIETE p25-32 - BIILAREEAE
2R~ RET - 1981 - B TBEs - BIEESE 29(11-12):381-383 -

BRI - 1993 - FEEERRINBIFAGERERIRIIGE - AJEEFEM T 855 p227-237

ERER - 1995 - M LAEFHEHERE - BEIER 14203032 -

ZERER - 1995 - EEHACUEIEH M MR EE ZIFRERS - BHE\HUEETEET RS -
Hk2-1-

FEiRE > Faadl - PEUD - BEHEE - FRE - ROGEE - REERR - 1997 - B Rhizoctonia
solani BYFFEELEREEIRE - HERRZMESINIAZERS 31:32-42

ERE - =M - TEEL - FEHE - TG - BRIBS - TROEEE - 1997 - R T ARSI L
B2EEE - MEREZN RS RERE 28 30-38

ERE - A - B - SRR - FHEME - 2000 - REE Trichoderma harzianum T-2 .27 RESTE
AT IGZ B - FEY)REEEE G T 42(4):257-258(2000)

RS T - R - BEESEE - 2002 - FIFAENE ( Trichoderma havziconm ) CITERRE ( Chaetomium
spp. ) MG/ E H A e E L H A EESE R MRS - 91 BR-7.24-00-Y1 SEsE (O RIE
AER) -

R BhETE - =FRHE - B - 2002 - AT BREEREYEEARE (Trichoderma harzianum ) 8l
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B ( Chaetomium spp. ) LIiGHE R G R MR AR R 91 BR-141-86-Y1 IR
= (MARERAZER)

R ER - R - BRI - 2003 - RSN EEEYERETH - 2003 EEVEVEREHIEEE
p121-136 -
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Control of Damping off in Plug Seedling of Cabbage by
Using Trichoderma harzianum

Chun-Yen Yeh, Jui-Chen Yao, and Hsin-Yu Wu

Abstract

In this study, Chlamydospores of Trichoderma harzianum YM-1 were prepared as alginate
formulation(T-AF) containing 2% of alginate, ~ 0.5% of corn powder, 0.5% of wheat powder, 0.1%
of soybean powder and 5% of diatomite powder, and fermented in peat mixture supplemented with
0.1% of chitin, 3% of comn stem powder (12-20 mesh) and 1%o rice bran as fermented formulation
{T-FT). T-AF and T-FF were air dried under 10-15 °C, and stored for 3, 6 and 10 months at room
temperature, both formulations were incorporated 100 and 200 times in volume of culture media
infested with Rhizoctonia solani, respectively. The incidences of damping off of cabbage seedlings
treated with T-AF and T-FF stored for 10 months were 19.7, 21.3, 1.1 and 7.4%, respectively,
which were significantly lower than the check. In another experiment, the infection rate of cabbage
seedlings with seed priming and sowing in T-AF and non-T-AF culture media was 71% and 84%,
respectively, that without seed priming was 8% and 34%, these result indicated that seed priming
treatment increased the infection rate of damping off disease in cabbage seedlings.

Key words: Trichoderma, Rhizoctonia, biocontrol Formulation, seed priming



