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SEQ ~ UEIG ~ BISRERER 2008, AT Trichoderma asperellum TA BHRE A SATE LIRS
5363 b2 HEFH. A Tl 17: 243254,

R EAGERRIERE /T E 77 BT (S 2 AL B RS UVEARMEE (Trichoderma spp.) bk » FEHER S
FRIFP G S RGE A R Z (GEBCRIE » #ERBEURLLT. asperellum TA FRERIURAT © 1R
atbarh > DIAFERRETARE R A BRI TR S M ER G R T - FREHE 15 1% - 3t e SR
T R EBTABCREE A W S T A IR I 8855 - e r kB /B B 5.7 X10°-107 cfu &
TA R B TR - HEE NS4RS 10% LUT » AR TA Wik BHIREIAH R AR
HIlE 93.3% o HRRASRHE PR E - LITARR ) LA SR TAR GRS B B R A R R
B HSACJRR < [ WG SCR I RA R 2R IR SRR T o B S < SRR SR G 4
fEF- 2 PR T LA SRS (CoCMC) TS IR P » FLSAS SRR A 28 RAE AT 18 LA #eid
100% » FHES AR BE IR < S HEHHE I 5 A AR HI 52 82% © ¥ 1% EERZE CoCMC g B » mIHg
SEEHE EHRERR » SR T G SRR AR 7B PR S SR A e BhRER LA A -
CREE AL Z CoCMC BRBHRH » b5 /1B F A e b B 1 TR ERR e 107 ofu /245 >
HiE < ) nT R e A AR 2 WARASZ B o AFTerrie (it < atBadl KB - iFSEh AT Z T

asperellum TA TRHELS DAGE SR A VI 6 _ErUE ERE ) Z Witk -

BREER © AEVIFTE ~ SR G ~ G ERE ~ RBE  WEREs - AL e

B

E 3 B8 (Anoectochilus formosanus Hayata) £
B WHK 500~1800 AR INFFIRASEREE T - JRAE ~ &
o B [ RN 20 AR BE B > S AR TR SR H 18 - B4R
A EH WE Z o 2 DR E AL S R E RS T X
AR o AR ARES @R S ER ) E SR B (Fusarium
oxysporum Schl.) JE&YfGE » &R 2 EEJE R (stem rot)
B HE AR E SRR GIR 2 — 7 H R
M EEER AR A o S BRI ARER S ~ 2R - tEE R
EHTEEIR > B M AT R EE R E R NPT o A
R A USR] 4 SRR ZE TR H

fEE e R B E R T fE T L E WS SO
AHESR o FORS {58 e 2 DR PR AL (R EE A &
B RS T R A AR IR 2l B o o R A b
ERBET < fiti i 52 B 5E - FEES S E T IR B2
TEZE T H AR Y -

KW (Trichoderma spp.) 525 TS BIZ EFHAE
TEAR OO ~ MRER ™= ~ PRIG G @ i EHFAEYIIE.Z
HRMAEY » L4 E EEHIE RUIMER BRI %%
R o KB T LAYIAR R R G5 Botrytis cinerea
Pers ~ Colletotrichum truncatum Schwein ~
Cylindrocladium floridanum Sobers & Seymour ~

Gaeumannomyces graminis Sacc. ~ Pythium spp. ~
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Phytophthora citrophthora Smith & Smith ~ Rhizoctonia
solani Kiithn £l Sclerotinia sclerotiorum Lib. ZE® o Hrh
LISHE IR (Pythium spp.) ™" ~ BEIRE (Sclerotinia
spp.) " NI RLEREL I (Rhizoctonia spp.) * ™" % FENE
Vife &2 m ER IR ERR Y R B 0 BIRERR
TR s BV EEGHERAC ~ HEHEY ~ mH 2
SO S FJFECO S Fgii ' RoKER Y FEEY) o HEER
RIIiE TR RS AN 5 Z Sk MO R » Ba R A & 5 -
B TR E PR BER ;o REER A9 FE H C AR RFEA (2
AERE R ~ MR R R R THEYIE R FI% - i
BIEHZR 53 » HETE A Binab (T. atroviride
Karst.) ~ Ecofit (T. asperellum Samuels, Liechfeldt &
Nirenberg) ~ Trichodex® (T. harzianum Rifai) "V ~
Supresivit (T. harzianum PV 5736-89) ~ Tri 002 (T.
harzianum KRL-AG2) ~ Soilgard 12G (T. virens
Miller.)"” %525 FRAHIER A= B FE b b i 3388 K
BRAE B > T E DT i B AT RS H S A E R
G020 S FHFHRE T 0 FERE BN 0 (T LR
FREEER V7B St o B T (ER] - B AT ER SN E A
TR 2 o S5 T AR AU B g 5 =X S il & At
PIEE ~ AL E2 ~ BB R EDRG fF - 0 v & AR £7
GYEEEE R o fEEREH b REURAE SR
T SZ e FH TR B S e IR O 2 0 S A R
OB S HRPRN N ST
aneah g2 g MR EPEREREREE R - A
P9 & TE BT ARG A 43 15 <& s <SR bnia 2
JER T » A8 AR Z 384 BR SRR REZ — 15 12 i E
TR R H AR @R A2 BRI ER - A RIS S E
FRTFE AR BRI R AR - ASHIT 982 Jeill C i SAUE R
FEIER 55 71 '8 77 Al 225 158 SR MU B sads itk K
TRCERT BRTAR > AR 55 455 )20 338 B AR fa E e B
Biia8Cik o > R G Se B ETE JT6 bk - DUER B 2
R S SRS » S T AT < e AR R HL i (R 4
RZEPR > M s E T H A E - AURE ~ A R ~ b
75 2 LUK 88 28 W) '8 B8 I35 $HW F e R 2 %
& > Wik AR LR ~ B ~ i A S A B
B DRHEARR GBI 16 E PRIEH 2 % -

PHRHEL

AR BELA TR T A PR

DR BES ML 518 SROER (AR - IO 7
1% (vIv) RS (NaOCl) 1375 5 min > FHEHER 7K
TRUERI R > FEREISEEH 00 1.5% (wiv) HJIE MS 5

3 (Murashige and Skoog basal salt mixture, Sigma
M5524) R > 85 18 {IE A& A S 2 B A
i RN B PRVERE I - DURE G 25 AR KOG 1R 3 AR
Al R BRI IE RN ~ HLhEshn 10 ml
IR EEJE AR (half strength) MS 15 #0& ZI5 &b - &
25°C & H 12 hr JEM 2 B ERRES B O ERASaikt - FHR
At FH 1 2V ok EU) ) im B v 1 22 P DAV KO i3
&I -

S LLT. virens PT103 FHERLLF T. asperellum
PT57 ~ TA ~PT06 i PT89 % fi {FAMEE IR ERHE
FEYUAEY) - @ A IR GR LIRS 5 P AR
M E E (Trichoderma selective medium
supplemented with captan, TSMC) (&AFETEE 50.2
g MgSO, ~7H,0 ~ 0.9 g K,HPO, ~0.15 g KCl ~1 ¢
NH,NO, ~ 3 g glucose ~0.25 g chloramphenicol ~0.2 g
pentachloronitrobenzene ~ 0.15 g rose bengal ~0.02 g
captan (43%WP, 15 LIk 20 g agar) © 4rjfE & 4 B it
It Ffr PREE A RS 515 R AGER ] 2 AR E 12
Jeriaaba o A% B SR e R B B B R
FEYUME - HAS 89 2 91 AL 4 UMb & AR E5 55 H ]
Al B L 3 B A G 2B IR R Y o A BE e
o SEAER IS E RS BRI R B (AT
& 200 g FERE R ~ 20 ¢ RENER 16 ¢ HIE > PSA
R b > A REE - KE T 1 PSARIE IR -

AN [ AS T B PR B R R 2 5

RS A S 10 ml JREEIA 2 MS B 2R B < fiE
REIR 2 B2 - BERASEERE 1 ml A 29R (25-28°C) &£ H
12 hr JEHR R A PSA 7Pt EREE ALK » BRI 24 kaAR
PR R 2 0 B T RRIPR (5.2 X10° conidia/ml) % »
B 25°C B H 12 hr el ZESEFEPREE - £ 8 {EA
PRI 3R A BB PR 1 28 B 25 B PR AR AR i o

AT R A0 1D B ) <t s e B BE RS s %2k 2 5
ki

A R DA ZEAAES/E (BVB 007 » K R
BEMATIEE - B BRIEME A LIKZ=ZmE:
27 RPN Z TA B ST A4 R8P (5.7 X 10"
conidia/ml) (7715 R N0 o AR G R e R
B2V YA A3 I 5.7 X107 ~5.7 X10° ~ 5.7 X10° ~
5.7X10° ~5.7X10° Kz 5.7 X107 cfu » i LIREFEEIE -
FIENEE B R LUREHE (RXEXE 145
X25 X10 cm) FfifE 30 MREHGHEIGENT > AR — EH
S BRI K > BREE 15 S 13 A S SR AR A8 B MR
i °
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K7 R PR B - ASREZ8KE (100 - 200 mesh) -
Jeik 1 (TKS-1 > ZFE A » KISERBEMATF > &
) ~ FER B RLL 1 21 1 2 0.5 (w/w) FLIE 2R
& o RS KRS 60% (Wiw) » SRR K22 PP 4%
(46 X25X10 cm)HH » BELE 200 g » #E S RABIR % > IR
288 5 ml ;HH PSA FHdEE 5 KRFTIRELZ T. asperellum
TA FRD A FRRIRUE (8.3 X10° conidia/ml) » 1E#RES
SR ER =i (25-28°C) &H 12 hr IR (2000-3000
Lux) MG #E—2I > HEBHERHE X RHEKEE
AT RE 4°C B MR e o

SrAETE T EERRIR BN« LURS T ERVEEN PSA R b
FEFRIFZ TA Wk A1 » 3B E PSA il b >
& 28 °C & H 12 hr JEHERAPEGE 5 K% » DR
KT A AT %A 5.6 X 10° conidia/ml & » Tk
H{ 0.5 ml R A PSA 7P b o DA AR .2 —
Wty ) v bk - i® 26-30°C & H LR (2000-2500
Lux)24 hr &4 T » #8 48 hr B8 » ROEMTF KE
oK » FELUEER KPE T » #%LL Whatman No. 1 JEf€iE
18 > FEBUREL 8.3 X 10° conidia /ml Z U FRRIFWE R ©

JELNEFE T R B« DAGE R Y 2 ml TA
PRI A A FREIFUR (5.6 X10" conidia/ ml) » 7 A%EH
100 ml CH #E® (AT E 2 ¢ (NH),SO, ~1 g
KH,PO, ~ 1.5 g MgSO, - 7H,0 ~ 0.01 g FeSO, - 7H,0 -
5 g Molasses ~ 1 g gelatin 5250 g corn meal ] .2 500 ml —
A > #8228 °C 180 rpm (Orbital shaking incubator
Model-S305R, Firstek Scientific) fiR¥aiGE 14 K » iGHT
¥ Z JERR - LU R /K VB VR 2R > P LA /K ERIC 1k
8.2 X10° chlamydospores/ml j & HL{EaRERH o

PRI BUE - 5 FS.2 TA Bk BT
(8.3 X 10° conidia/ml) B¢ )& & f8 + (8.2X 10°
chlamydospores/ml) BEIFRAR T LL 2% (W/v) EEER S5
TREMBCRL 5.7 X10° conidia/ml 2 » SETIERLLZE 5
fwt% (GM-3030, Kuma Taiwan) r=1BAIE A 0.25 M fikEEE5
VAR H S RS TR RERB BRI o 15 HIR T = IR A g2
fifi - FBRrRSE LIS TA Bk 0 4401 BRI 1
Z UG ES R B R g R A R PR E A -

TA BbRAS IR IR BT S5 < BhATRRER
AR BRSO 4 HE 7S HLAG IREG SEPR HRHEH AT —
R » AR AR RGO H AU » PO o 1L
SRR TA TR 2 IR HE R T U
BT/ FELAT ¢ 1A ek 1 B 7 6 R U L
4 :1(wiw) $9EPR AN ; 2 MBI 1R O
STAT bR 5L 5 £ T 62 400 ml (5.2X 10°
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chlamydospores/ml) ¥57=)i5 RERRHE 5 3. FHAERFTARESLL
S [R] — B - RV IR T L hr 5 4. R HITHIC ARES LA
FIRZ 4 /85 (5.7X10° conidia/ml) Fri%d.Z Bkl
BRI 3 g ITHEERIE 5 K 5.9 2.5 ATHESS T E
B3 g & TA WAL T (5.7 X10° conidia/ml) Z#
BRI AN > FBRr LUK K Kb /8 BEAERR R
AT ArT R FRSE RS B0 o RIS - = — R E &
JER A 28 e PRI 85 /T B AR o > T g RS ME B K
A 99 ml MERE K 2 =FAFEHH > #8150 rpm/min #z¥% 20
min #%EFE 10 min > WHL 1 ml P2 RS e
K10 5% SRR RE - DURVER 7P A0 @R S TSMC Bl
PCNB (#:A3FHE S g peptone,1 g K,HPO,, 0.5 ¢ MgSO, -+
7H,0, 1 g pentachloronitrobenzene, 0.3 g streptomycins LA
Be 15 g agar) * REERPERG A > £€ 28 °C BHOLM
24 hr §5% 5 Ki% » 77 HlIEHE TSMC J PCNB i b2
AP BEAFR OB R P4 B > R 16 B » FELUSER
THCERT B SR (AR RS PR (colony forming
units/g substrates, cfu/g subs.) » Ft > FRELSEEEE.Z %
BSVE 1 g BRéh 0 & 80°C MEFRMLEZ 24 hr 1% > FRHGZ
HLMER LG KE -

PEH SLRRAE B TA IR BRI Bk 75 B BE B < R
5
AGABES 00 A AT I B < GRS T R

RV AL 30 PREMGEIE - 4 HE o S0
PR B LA I 0.1%(w/v) #& H1JE f#i#fE 38 (sodium
carboxymethyl cellulose, CMC) FFAfC TA EK/ZNE
F (5.7X10° chlamydospores/ml) B4 fE 1 2 R VR
(5.8 X10° conidia/ml) 1T » K LAURIEAE - (5.7 X
10° chlamydospores/ml) % 4 4E f8 + (5.7 X 10°
conidia/ml) Z#EBRIHITTH EEEE - FHIFLLE IR
7 AT IR (5.7 X10° spores/ml +0.1%
(v/v) Tween 80 ) {EIEREREHE (4 500 ml) » LI
TR A8 0 A 1~ 2 e R ~ 0.1% (w/v) CMC
TSR Bk 43 RS s B - Al 1 g — S 2 25 i B
Z BRE L RN AR o

BEBE TA FBRARER#EE BEBER s BOER Z 5%
AGAERA 91 AT H A MR T - R
ki 30 PREARE Y -7 EE o M ERTHEEOR S 5351
LI&H 0.1% (w/v) CMC Z TA FHED A+ (8.4 X10°
conidia/ml) B8 (CoCMC) BN 1% (w/v) EEEZ (200
mesh LAF) Z 3t CoCMC 1 TARES# A EHE - BOfH %
T EEARRE Bty AR T RRIRIR 500 ml 0 B =3
R o M LAAEATAR] BEHE 20 ER S fiAsfRs =
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SA— R AL ER #8428 > Wi lFlRiT iz 771 » =0

HIRE T R 2 15 B RS LB T -

#iat e

L EEBE AT 15 83 BR K B ANOVA #EHFE Kz
Fisher's least significant difference (LSD) test 31T 4% iZFE
FEI7E B » HEEE K HERLE P=0.05 -

R

AN R AR R PR 2P PR BT SR R 2 5

{EME AR BB T AR 2 Bl Edk > A8 A A R
TR R B PR 15202 oK RS oA R I 5= 35
S > BEfE R 8 {MH % » TA ~PT06 ~ PT57 ~ PT89
EAPT103 5 F Bk BRI 2 b ERaIR 785 = oy Bl
7.7402~7.1£0.2~7.5+0.2~7.3+0.1 817.6 +
0.1 cm » ZoEgfEER A5 RIS 20.2+1.0 ~ 17.2+0.6 ~ 19.3
+1.4~19.4+0.5 Kz 17.310.9 g » FHEIHGE IR R > PR

B S 5.8 £0.3 cm 0 PRI 12.4 +0.5 g ([
—) » NSRBI 0 A R AR B A R 2 2
Bt EARANT 2252 » SE R » UL TA BRRE &
FROE AR 2 A2 RARHERCR S s PARE (B ) o

FEFR IR RS B AR R R S8k 2

U2 A A IR BT o R BRI T2 RS M E R A
NERREZ TA TR AR EE - TEFRAE 1 (8 H 156
A LR B SRR YR B - oo DU R P A
2008 i FLi BREE o B MR T Tl SRR S AN
93.3+3.3% ([E =) » fEF M EEEEEE 57X
10°~10° cfu 2 & PEAH » REMRSERAS 15 60% fif5 > .2
M O AR ER > EEmRER&EH 5.7X10°
(cfu/g subs.) IFf » RFRAZCRER] 20% /it » T
et — 2 HR i F 5.7 X 10° (cfu/g subs.) DL b ZREHE »
RERARECRER 10% LIT o & E RS R -
P9 PR SR WE it A 7R P T 2 B A2 R
ZBLREEFBIARE (B =) « B2 > SR B BTS2 K
FAE B30 A RE B R PR T R B SR o RIS
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Fig. 1. Effect of Trichoderma asperellum TA, PT06, PT57, PT89 and T. virens PT103 strains on the growth of Taiwan
Anoectochilus in gnotobiotic system. Plants height and fresh weight of test plants were recorded 8 months after
transplanting. Bars indicate the standard deviation. The significance of difference (P =0.05) was testified by Fisher's LSD
test. LSD for fresh weight (%) = 2.665; LSD for plant height = 0.598.
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il — ~ MER R A AR Trichoderma asperellum TA BIRENERGEER ZEH - A [BATER .2 MEG I
HIEARAR 3 B @ FEEEHE 8 {18 F] SR R B PR EL A ek PR A RGE SR -

Fig. 2. Effect of Trihcoderma asperellum TA strain on the growth of Taiwan Anoectochilus grown in a gnotobiotic vial
system shown in A. The test plants (TA) in each vial were cultured in the broth medium with addition of the conidia
suspension of TA at 5.2X10° conidia/ml. The control plants (CK) were cultured in the medium without addition of TA
conidia. Photo shows the compared growth of test plants (TA) and the control plants in (photo A) and after pulled out

from the vials (photo B) 8 months after treatment.

TR e TR 2% 51 g - EEEREEIETE 5.7 X10°
(cfu/g subs.) DL b7 FRPERRICE ER 5 67 g LA LE » BE¥HIR
Jii PR LSRR S S o

TA A FTE SRR I SO0 Z BhiTa ek

TA Bk AR B IR /A 5@ g B b » IR EE 15
W% > DUR IS 8 2 2R A 340 69.3 £
1.4% ([EPY) » AREREHEEE QIR 35.8 £1.4% » K %2
R R SRR E IR 52.3+ 2.7% o
SN oy A fe 1 EERE R A TRR S 7 R B B R
YRIEIH SRR S 15.0 £1.4% B 12.5+ 1.3% - fH¥t
A7K R TR PR B AR5 27 % » % KR A
BRI A R LAGy A A PR R B s REE 0 T
VL f0 - B 72/ A I B TR R HIs oKk A [
BRI Fa [RlIRE PREN S BE R RRRE /e R » A
P Al T A BRI B o R ER S > SR A R
B AR 1.8 X10° ~ 7.0 X10* Z[H » AS[EHEFE R
i BEBE DL oA fE - B R TR PR i B e
FOFEERE R YA 2 R B B R o B w5 BITE 6.9 X
10* Ei 6.8 X 10* cfu » H R s HERIK K F /5 A0 - 3 1]
RRER B R 6.3 X 10* cfu ~ 73 £ f 7 Bk FI TAR SR
WA R 6.1 X10" cfu R K2 BEREIRIR &40 /1 E g
H 4.3 X10* cfu » ¥IEEHEAIEG®E 7R 1.8 X10" cfu /£
o BR T JERE fF B i e oy AR f T ERB KL
RIS A R P B R s o L IR PR AR

At s P B RS PR L B RIR R B 2R - Bt
5 PR B A T S R R R R B 0 KSR oy
HIEEETE 5.4 X10° ~ 4.3 X10° cfu 2[5 » &pEH R
YRS REE K HE([EPY) o

PR SLRBHE % TA bk MR w5 R B 25 R
5

BEPR 7N % o P EARE MRBH AT S8 95 4955 13
WiefE ek o H el IR BRI 580 i R LS e R
TEREHE 15 1% » FRARCIER 78% oh (1B 1) » &%t
SEEE T > LISl CMC 29441845 (CoCMC) 17
PR 1 7 R P S e R I R £ > FRR B 15
S 2 B8R KIS 37 % » HRAILL oy A £ - B 1 7 i
HERRIE RN CMC 2 JE B fE -SRI TAR SR o A B dE »
HBIRA S HITE 49% B 44% 75 » HAth4 pE 5848
MKy P B s iR B (Alg) ~ 704 fF- B R e i
JiEHE (CoAlg) ~ JEMEA TR I A BZHE (ChAlg) K
CMC 8RS > Hasia ) hlfS 55.0 £0.8% ~ 56.5
+12.4% ~60.0 £12.4% ~ B 63.3 +8.9% > £ [PIFNEAY
TR FRZERERR P (ChD) HITE ZABE AR rhag i 24 Bl e
BRI ESFET o R AW ZPTAETER -

BERCE TA R B R BRI BER Z 5

PEANEY) MR ERE B 55 = ke SO E rh R
R R B B > S SUEH LA CMC TR ER



248 fEYpREEEEE T B 174E H3 M 2008
BRI (CoOCMC) Je 73 2B f 1S4 A TIEERERR TE - AR
FRE Ry T E A 4.3 X107 B2 4.0 X107 cfu »
WINEEE 2 CoCMC i BRI 5k » A 9.9 X10°
cfu » MIABEHZ EHR AR 2.0 X10° cfu o TEMEEL R 1R
s - EERMEER .2 TA ER AT - NGl CMC
NIIAT 1% 7 i P B sl i 1 7 =X R Akl A
B PR ARG S SER AR E B TS 4.2 X
107 cfu ~ 4.7 X107 cfuZe 5 ([E7S) > MEE /A% - HiE &
B PSRRI SR > B -+ B R s A E A 5.7 X10°
cfu B 5.4 X10° cfu /iA5 » HAk B &R A 72N H
BE - B TOEMERE B 5.3 X10° cfu £4 - MK
T2 b 3l 3 e A (R R R R e 2 B R 0 R INEE R 2
CoCMC #efpE il » HEaBmmtErh » ¥II65E = B8
SEFRKE A8 PR A B B TR AR5 9.3 X10° cfu
fifs o TERRE R AUoE E R EIHEE E AR 1.7 X107
cfu 7245 > BERRLLTA {7 R S > Ao
B R B T BT R PR AR 2 — A U R A e
FHERESE 2.0 X10° cfu LUT » HEZ & I/ INIg L 3 h0ry
> TERRIRR A A o BEIE 4.3 X10° cfu » 815K
hk Bz 2 CoCMC R BEAHFHT ([&/S) -

i 52 A B 30 A v R RS o B R (R R B 2 R (R
1t > FrERGiREEE » LLEINEL 22 CoCMC #:78 i
FHIR EB 1B R 13 » R = AR BEER R Y 5
4 B TEBAIEAR IR 1.9% Zur B EE A
JUGHE 21% 7745 5 B9 LL CoCMC #5 78 Ba FEAH e o4
- R W RE PR PEPA SR L A E A8 - HR R B
Bt SHERTZBIRAE D RE 1% B T% 2 T » HAEFH+
FUBEBRIREISE EF AR 26% H121% A5 o #20
HIEk Kz 2 CoCMC B FRAHT VAT SR ik o

o

E R PR A LR 2B P 1575 76 AH BR ' FH A at g I fe
Hh o FEYTUER A B fifi 2R R DR R e S [ R T 22
RIS E (Y ZRETT ™ PR EREMEE] PREEAEIR S0 2 I
AR Z BRBERFVE » BEOE2 BORSHUMEAR iR CXm] 53
WHLAEYIE B nl oy i (R A BE RH AR 2 2 Bl o7 A2 i
S o KT A8 B0 I A8 2 BOL S A R (ER
JREEIRERAE © > B A Bk 5 R AT S35 1
SRHEAL 6-pentyl-alpha-pyrone <5 » [ATTA 40) Hil el T e
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Fig. 3. Effect of inoculant concentration of Trichoderma asperellum TA strain on the growth and disease incidence of
Fusarium stem rot infection on Taiwan Anoectochilus. The conidial inoculants at indicated concentration were applied to
the culture substrates right before transplanting. Disease incidence and fresh weight of test plants were recorded 15 weeks
after transplanting. Bars indicate the standard deviation. The significance of difference (P =0.05) was testified by Fisher's
LSD test. LSD for disease incidence (%) =7.5; LSD for fresh weight = 15.3.
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Fig. 4. Effect of different inoculant preparation of Trichoderma asperellum TA strain on disease incidence of Fusarium
stem rot infection on Taiwan Aneoctochilus and population density of Trichoderma spp. and Fusarium spp. in substrates.
Disease incidence and Trichoderma /Fusarium population density were surveyed 15 weeks after transplanting. Bars
indicate the standard deviation. The significance of difference (P =0.05) was testified by Fisher's LSD test. LSD for
disease incidence (%) = 5.30; LSD for Trichoderma spp. log cfu/g subs.= 0.49; LSD for Fusarium spp. log cfu/g subs. =
1.10. The applied treatments include: PP bags produced conidial biomass (WMC); drenching by chlamydospore
preparation (CHD); root coating by chlamydoconidia preparation (CHC); root coating by alginate encapsulated conidial
preparation (CAC); cultural substrates mixed with alginates encapsulated conidial preparation (CAMS); and non- treated

control (CK).
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Fig. 5. Effect of different inoculant preparations of Trichoderma asperellum TA strain on disease incidence of Fusarium
stem rot of Taiwan Aneotochilus. Disease incidence of test plants were recorded 15 weeks after transplanting. Bars indicate
the standard deviation. The significance of difference (P =0.05) was testified by Fisher's LSD test. LSD for disease
incidence (%) 9, 12 and 15 weeks after transplanting are 14.1, 21.5 and 22.5, respectively. The applied treatment included
root coating by alginate encapsculated chlamydospores preparation (ChAlg); root coating by alginate encapsculated
conidial preparation (CoAlg); root coating by chlamydoconidia amended with sodium carboxymethyl cellulose preparation
(ChCMCO); root coating by conidia amended with CMC preparation (CoCMC); drenching by chlamydospore preparation
(ChD); drenching by conidial preparation (CoD); root coating by CMC preparation (CMC); root coating by alginate

preparation (Alg); and non- treated control (CK).
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ABSTRACT

Tsai, C. C."?, Tzeng, D. S."°, and Hsieh, S. P. Y. 2008 . Biological control of Fusarium stem rot of
Anoectochilus formosanus Hayata by Trichoderma asperellum TA strain. Plant Pathol. Bull. 17: 243-
254. (' Department of Plant Pathology, National Chung-Hsing University, Taichung; * Taichung
Branch, Bureau of Animal and Plant Health Inspection and Quarantine, Council of Agriculture,
Executive Yuan; * Corresponding author, Email: dstzeng@nchu.edu.tw; TEL: +886-4-2285-1038, Fax:
+886-4-2285-3741.)

For the biological control of stem rot of Anoectochilus formosanus Hayata caused by Fusarium
oxysporum Schl., five antagonistic Trichoderma strains isolated from Anoectochilus rhizospheres
were evaluated for their growth promoting effectiveness in a gnotobiotic culture system. Among five
strains tested, Trichoderma asperellum TA strain was the best for promoting the growth of
Anoectochilus plants . In a greenhouse trial, the effectiveness of stem rot control was shown
dependent on the conidial concentration of the antagonist applied. The stem rot incidence of test
plants grown in substrates treated by 5.7 X10°10’ cfu/gram conidial preparation 15 weeks after
treatment was approximately 10%, whereas that of the compared non-treated control was about
93.3%. In a serial field trials, the effectiveness of disease control was consistently found better by root
coating or preplanting substrate blending with the conidial suspension than that by the
chlamydospores preparation of the antagonist. A conidial formulation with carboxymethyl cellulose
(CoCMC) was most effective for the disease control in practical cultivation. By root coating during
transplanting, the application of CoCMC resulted in nearly 100% protection of the test plants for 9
weeks, whereas the disease incidence of non-treated control at the same time reached about 82 %. The
protective effect of CoCMC appeared to be further strengthened by the addition of wheat bran as a
food base. A 18-week time course study of the Trichoderma / Fusarium population dynamics
contained in the growth substrates indicated a well sustained Trichoderma population at
approximately 107 cfu/g throughout the test period. And in accompany to that was the suppressed the
disease incidence. These results suggest T. asperellum TA strain have an excellent potential to be used

as biocontrol agents for the control of stem rot disease of Taiwan Anoectochilus.

Key words: Biological control, Fusarium oxysporum Schl., Anoectochilus formosanus Hayata,
Trichoderma asperellum, Trichoderma virens, Ca-alginate, sodium carboxymethyl
cellulose, CMC



