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A =

S SR DAB B AR i == At Ry & SBAFTE B E = - e 8-12 1 >
DIEFESEZ HIRER MRS aFE ZEPAHERE - THEERN - B =
R EESE B ER B E - WIS (RIR B (Adams and Ayers, 1979 ; Nelson
1998 ; Venette, 1998) » FEMKREREFAGALAHE TR EIRL - THE
EE > BB - AR DIERZAE RIS - BN RERIE B i 52 o
THEHTE N ERADT AR E (Agrios, 1988 ) 28 fY & 3 HUH M5 25 5E /B 22 ( Altman,
1977 ; Altman and Campbell, 1977 ; Horsfall, 1979 ) - 1 H (G IEASR E AT H & L8140
BEIREE ~ Roali ~ H2 R B 2 R SF 2L B A R IIGE Y R R B DUEE I R 2R
HINH HE P 25 PTE (Adams et al., 1991) - DIERBHERCRZBE T - 11 H7E51
R/ NESSEE R - At - #BRAYITaE - F AR EE KIS T A
o E#HPE TR - DURISE R < EFECRBIEREZ B 2R (5
1984 ; Huang, 1978 ; Huang, 1991 ; Huang et al., 1992 ; McLaren and Huang, 1996 ;
Papavizas et al., 1984 ; Papavizas, 1985 ; Papavizas and Collins, 1990 ; Tu, 1980 ) - /A&
B A R A i BRI TR E R AE ). — (2B - 1984) - AL - AR PRET A
PR S A= V) B8 St FH A R HERE S5 1A T B R AR < W

MFHEL 7 K
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ZIFFEIRERR - MRAE ~ Tk~ AR & F(EYI RS2 ah e B R A - S R R R 07
FhAR L 5 L BRI 2 (HIE - AR RER - SEETDIa R NEEZ
e B A [ (R B B (B T8 o B2 i B P SR o0 IR A7
fa®E - AR R E R REA[FIFTEL - Lifshitz 55 (1985) Z#@&BUR - £VIPA
SORIESHARTIER A (preemergence infection) ZH B NIIGRCRIEE - MEFZIH ISR
& BRTRAABEV TGS ERERR - QS EME T ERRET MR - 7 relE s
iR EE -

2% 1. [BISE = B 1] FH R 2 3 i B B T N TR [ IR A0 35 R R IR e B P
-7
Table 1. Efficacy of control of leaf lettuce sclerotinia drop by seed priming and drenching
of chlamydospore suspension of 7. harzianum YM-1

B A
Disease severity Yield
Rt — — —
Drench Non-drench Drench Non-drench
Trichoderma check Trichoderma check
% kg m™
REE R R BH
Priming with 10.7 a* A 9.8aA 28aA 21aB

Trichoderma
enriched peat moss

e o e
Priming with 10.5a A 142bB 22bA 14bB
autoclaved peat moss

Ol 147b A 18.7¢B 22bA 12¢B

Non-priming check

* Rl BAR R Y N SRR - RERE BRI 5% K HEMERRE AL

* 1 Means in the same column with same lowercase letters are not significantly different (0 =0.05)
by Duncan’s multiple range test.

# 1 [F—H Z BIRR AR RS RHEA - R E RIS T Sk MR 2 5 -

# : Means in the same row with same uppercase letters are not significantly different (¢ =0.05) by

Duncan’s multiple range test.
[ (#5538 (Disease incidence) LSD=12; E&E (Yield) L SD=0.18]

fEEREGH AR e EE 2 g R TR WS - THEET
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DlaREETE2H - R FEE AR R B Chang HFAZHE—H

(Chang et al., 1986 ; Inbar et al., 1994 ; Ousley et al., 1993 ; Paulitz et al., 1986 ) » F3L
ERAARNBEGFHEYELETURYE (Howell et al., 2000) - BEF A= fRpE R E DN
FIFE (Chang ctal., 1986 ; Inbar ct al., 1994) 4 + FIREEAIRMEBUADIEIRE 1 0 (236
¥4 & ( Ahmad and Baker, 1987a ; Ahmad and Baker, 1987b ; Ristaino and Papavizas,
1985 ; Windham et. Al., 1986) - A|tHEFDUREIEZHREE - B 7 HIHIRE ZSMRA]
WEEY) 4 £ (Harman et al., 1989)

= AHERRAEFRT R REHEIRE EERRNIaZ 3R

B fa e (EUE - cattle manure ) R] R TEARBIR BEE S AR
£ s iNEI AL ML 2 B (Gorodecki and Hadar, 1990 ; Kok et al., 1996 ;
Voland and Epstein, 1994 ) -+ 75 g A FH & fie 1~ [ HE AT P O & P AR R AR R AS K
T B R AR S SRR+ TR R 2 s 3 SRR B - fE R T i T 1 DA
fiti FH A BEHENE < PR 85 SR 0.2% » BREMERHE Rl (32 2) - FEREHEAT R I & 2 4]
PR - RRAEEEHEERE IR MEFEERE  EEREE (ZEF - 2002) -
it FH A B HE AR Bl 2 - HE R S R R B o5 N R - A ER AL 3% A SR B A R
HAHR] - ATREfREAIA-EHE E el TR I & A MR S i E Y E - e s w4
i Z PG R LR ( primary inoculum )Y ECELEZS (inoculum potential » Adams and Ayers,
1979 ; Dow et al., 1988 ) -
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Table 2. Efficacy of controlling of head lettuce sclerotinia drop by soil treatment with
various compost followed by drenching chlamydospore suspension of T.
harzianum YM-1

TEIP
7N AR i ¥ Disease severity
MFertilizer treatment VETE A R A B
Drench Trichoderma Non-drench check
%

FIEIE 0.2 a* A" 72¢B
Composted cattle feces
SRICEI . 1.5ab A 33aB
Composted pig’s feces
HESFHENT
Composted chicken feces 45¢A 4.5ab A
FHHEIE 3.1bc A 43ab A
Composted soybean waste

TR *XI‘LX%HE
Composted pea waste + rice hull 240 A 7.5¢B

S giup SN i
{LEE TR AT [1aA 70cB

Chemical fertilizer (ck)
* 1 [A M BB R A N IS RIHE] - TRl R B AT SYo K HEMEREE RS

* . Means in the same column with same lowercase letters are not significantly different (0 =0.05)
by Duncan’s multiple range test.

# 1 [F] P Z BRI RES TSR] - RELE R BIR T 5%k MR 2 1 -

# : Means in the same row with same uppercase letters are not significantly different (a=0.05) by

Duncan’s multiple range test.
[#$9753& (Disease incidence) L SD=1.2]
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= AHEERATRMEERFRREEYEREREEHBEREERRR
WAVN=EVES

O IS ERR AT VEK M B B E (PR - 2003) » HEg (e K
Z A JAIH Sclerotium rolfsii 3E R /KAFRLE LA (HR5F - 2008) » KA 51
Dk ZE EE (Ho,2007) - HMEFREREVIINARBINIEE Z— < (BRI 4G
REUR » AR S E RIS AR Z e R g e (£3) » R CH-100
fEYIEWRE 500 5 2 @B - B e HARNBHIG B E i 12 7 BrAG PR BE I A A 72 52 -
CH-100 fEY) & HRE 1,000 {5 R Al FEAR R < g BR AN 25 B HI R B AL 9 -

it 5 &R CH-100 FEY) &K - iEEFYIRRER - K TEP I
ViPAEY BT - MEEY 2 E= (5 0 1993 ; Huang, 1991 ; Huang et al., 1992) » K
B R BR e O B P R E A R 50 DS T = ORI R i R CH-100 1Y)
EER 500 (5 EL 1000 (SRR R - BEEH B 3.32 - 3.28 B13.21 kg m”
WIR 2.99 kg m? $25 (3) - RS B/ - [HEFMERRERITRS
FRHER 243 kg m” » BOHIBEEIK o BRI BRI o E TR B E
TER A BAAa Y - R RIS il R8I S CH-100 TEY) & &R 500 (S MERR 2 R
FEE B 3.03 K 3.17 kg m™ B IR R B ) 7 B B /K e 5 CH-100 1Y) %
Z 1000 (SRR - h SRS R T B S MR R T e B 40 W 2.942.89 Bl 2.81 kg m™>
et PR ] 7 SN EEEE » R CH-100 Y& & 182 1000 R ZE B RN B IG A
HEEN G - MERERRZRENESE NEE - AlrRAMERERHEY <
WRih B NAR 2 3 B e S OEBLS: (Mahaffee and Backman, 1993 ) » %5 pe HAAN i
EFERR R - AR ABE N2 E - HEEZERE/) -
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Table 3. Effect of chlamydospores of Trichoderma and CH-100 nutrient suspension on
sclerotinia drop of head lettuce

TR [E
ENE% i Disease severity Yield
Soil treatments HEE EEN BT EEN
Drench None Drench None
% |30 e —
AL T T
7&@&}%}3%?@? 9.7a * A" 10.3a A 3.32a A 3.03a A
Trichoderma
HHEH-100 500 f%
CH100 500 x 10.9ab A 11.1ab A 328a A 3.17a A
FREH-100 1000 %
CH-100 1000x 12.1b A 12.4b A 321a A 2.94b B
e L] e
f“ﬁ%ﬁ— 11.3ab A 139¢ B 2.43¢B 2.89b A
Bacillus
3 Hjlilj N
IR A 12.9b A 13.1bc A 2.99b A 2.81b B
Check
S5 (Average) 114 A 122 A 305 A 297 A

* o AR BB A NSO RIHE] - R ENE RSB AT 5% K SRR RS -

* 1 Means in the same column with same lowercase letters are not significantly different (a=0.05)
by Duncan’s multiple range test.

# 1 [l A BER R AR B RIER - R8BI AT Sk EMERE A5 -

# . Means in the same row with same uppercase letters are not significantly different (0 =0.05) by

Duncan’s multiple range test.
[#5% = (Disease incidence) L SD=0.78 ; FE#& (Yield) LSD=1.2]

AT A E RSB SE B K E BT 8T » AR TE G
B2l 94-ER)-1.4.1-58-Z1 » 95-E2F}-1.3.3-18-Z5 % 96-E2F]-4.2.3-F&-Z5 (Z
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1NN =

T B - R — R -
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Efficacy of Trichoderma harzianum as biocontrol agents for
management of Lettuce Sclerotinia drop in plastic nethouse '

Chun-Yen Yeh?, Jui-Chen Yao %, Hsin-Yu Wu?, and Fei-Neng Wang’

Abstract

The purpose of this study was to evaluate the effectiveness of chlamydospores of
Trichoderma on management of lettuce sclerotinia drop. In the experiment, lettuce seeds
were conditioned respectively with peat containing 1.5 x 107 spores g of T. harzianum
YM-1, disinfected peat, or non-conditioned check, followed by drenching field with
chlamydospore suspension (1.5 x10° spores ml™' » 3 L m™). Disease severities of sclerotinia
drop of lettuce were 10.7, 10.5, and 14.7%, respectively, yields were 2.8, 2.2 and 2.2 kg
m™, respectively. On the other hand, in the non-drenched field, disease severity of
sclerotinia drop of lettuce was 9.8, 14.2, and 18.7%, respectively, and yields were 2.1, 1.4
and 1.2 kg m? respectively. It showed that seed priming and field drench with
Trichoderma could reduce the damage of lettuce by sclerotinia drop disease, and we
suggest that priming substrate have to contain Trichoderma. Disease severity of sclerotinia
drop of head lettuce was lower in the field drenched with Trichoderma chlamydospore,
especially that previously treated with certain composted cattle feces. The disease severity
of lettuce drop was 0.2%, the difference was significantly against 7.0% of check. In the
experiments that drenching with Trichoderma chlamydospore, CH-100 500x, CH-100
1000x, or Bacillus during nursery stage or after transplant. The disease severities of lettuce
drop in the fields drenched with Trichoderma chlamydospore and CH-100 500x, were
significantly different from that of other treatments. On the other hand, the difference were
insignificantly among CH-100 1000x, Bacillus and check. The yields were 3.32, 3.28, 3.21,
2.43 and 2.99 kg m™ respectively for that drenched full stage. The yields of lettuce in the
field treated with Trichoderma chlamydospore and CH-100 were higher than the check, but
that treated with Bacillus was even lower than the check.

Key words: Trichoderma, Bacillus, sclerotinia drop, biocontrol, seed priming, CH-100
stable manure, compost
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