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PRIGT ~ RS ~ BIAESS. 2003, B REACHERGIATATE AR VL (RAOER - @ 7 12:215-224,

TER A 102 78 25 M R 28 BERSR IR B Thanatephorus cucumeris (teleomorph of Rhizoctonia
solani AG 2-211IB) RSA-03 FIRSA-09 M RIZAA TEIACATR 2 > K53 H{BVB No. 4 #55/1E nig
TE M ER I R 2R AR E R BIEAL TEJg - E— » (B 1E Naito K55 .2 TIE B L (soil-cover-culture
method) “EFEESE A THNRFZLIT © #% R. solani ¥R & 1% (wiv) BERHITAY).Z Potato-yeast extract-
dextrose agar (PYDA) B5E 7T (R0 2857 » 1E28°C FHEEIUK » FE%REZE 0 ml B[ &F 40%
(v/v) BVB No.4 #5578 k2 40-50% (v/v) K531 » FEEREE IR » (R ER T v AR E e A
KEMENIK SO TEF o A EITE @R RS /8 HE 35 1% (peat moss- soil-cover-culture
method) FTAE ALY B ZRIEREHI RS Naito FC I 5 ERRT A/ H B =B VU o FZSHERL N RSA-03
FIRSA-09 WABRIRTEZ A AP T ACHY dn @i 15 Bl i 77 71 175 24-28°C ke pH 5-7 » £ B IIAH -
ARSIV b R EESE 8 TR T EIGHITZRL - B BRI 1% (viv) 8y ~ 55 25K B BT RE
ZINHIARF AT EH G BB - koSt - HIEEASERL T ~ SRS ~ HOME - 1R 5 - IR ~
MR [R) Je B e B ER R B I SIS I T & TR RK -

BHEEER : Rhizoctonia solani AG 2-2 IIB ~ Thanatephorus cucumeris ~ 5 EHAR ~ THf&F

Moa 1290% S gr{d ERk 7 B F 00 o Ak S

Rhizoctonia solani Kuhn 15Uk Ay EEgE |- i
RV R " SR AFAERFHE L2 - 51 &k
PIRIAS B R8N 2 > AR IR ~ SR ~ RIS ~ &
J& ~ BRI RS 2 BRSO o TS 0 R. solani 7]
ACVEPRRER Bt EL AR E » I LeAEY) /T T 32 R. solani
A MAEA Thanatephorus cucumeris (Frank) Donk #2871
YL SR SCBATE o S LT F MY RIS ~ BHZE - K
T~ KT~ L M EEEE - ARBR - MR R 2
i ~ KA ~ Fean > HIE > HEE - "AS - BESEMSTIR AL
@010.18:2426.28) o H {1348 R. solani TERE PEHARAY FiiEE
1R% » 4188 213 (soil-cover-culture method) (*16222 <
Sy BELSE % (two compartment petri plate method) @ ~ &
BRE A Y MR TRE OO S o SRT R. solani A PEHHY
TER & 2 ENRAL ~ FHERR ~ @R ~ U SR B R
TERFRIRZE - — RIS - IS 20°C BAHEREE K

PEHECCHITZ K - Flentje © 45 HIE L5 FF 200~2000 18
(lux) WIHGEME » BT R. solani TR T €@ KT Uchida
PG D AR ey I TR B - TR A P
PtE EFE T o Fok - BREE R A - R
AR LT P o AR HAITER A R 2K
SERGIR R BE IR T STE B HBTRE A 5
BT ©

PR

PEIT 1999-2000 FEF FRELFA TS0 60 PG R ~ B5E ~ 15
FHORITAH B R 2R R 0 PR B R ZRBE A R R IR - € 1%
(VIV) RGBSR KT 77 30 #01% - B 2% (wiv) KIE

HIGEE 5L (Water agar, WA) SEATHARRSY B - 17081 bR 1
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% > UJHLE Sk Sebmts 2205 025 ) 2 0 B3/5 B5 & 5L (Potato
dextrose agar, PDA, Difco) £t 152 » L1 RSA-01 ~
RSA-10 % 8 {[H R. solani AG2-211IB [tk o FI[FH 13852505
WD SEREAM WG 715 > PR T FCE R T T AR -
TE SR IREVER - BRECES RRYAESRRE T 171 » HiER
it A 2L RSA-03 FIIRSA-09 Wi MRAERS A BTyt
Al -

bR A A VAR BE R R A A PR AR

GRS PDA B35 B =K Z RSA-03 FIIRSA-09
PR > DUETE 6 mm BOFTFLES - FOGRTE B UTHE phitl -
B H2 5 B I Rhhh ) 3 )08 3015 15 #5E (potato-yeast
extract-dextrose-agar, PYDA) '? Z5#ig » 1F 28°C 154 3-4
K FFEMRWEEE I (N1K9 cm) [Ff » FLL90 ml Yy 11
(Sandy loam, pH 5.4, organic matter 1.82% » {5 HEA A H
BRI » JEFERT 1 em U729 s - K1Y & BHR HAE 40-
50% (v/v) 7t o 8 L% 2GR LB BB EE (45 X35 %
10 em’®) H > FEEE ARE 12 (EESERIL - SRS HE T B AJRE
(90 x90 x90 cm*®) H{RYER » 1E W T AFE MUK % > B
RSA-03 fIIRSA-09 FE LT EHFHIET - & g ErvEt &
JIEAT i A T B FE A 5% I DL FH B PR 17
% o Fl] A5 BE FEHK #8 (Photoshop 5.0, Adobe, American)
AR A 7375 75 %5 Hig )T #% - ARG E T Efg i
TR A B b E LR TR A 0 L -

NG E e Lok e e Y D e = 2] 537

A (oasis) ~ ¥E G (vermiculite) ~ B ¥k 4
(perlite) ~ 7K (sea weed) ~ HRFf##E (coconut fiber) ~ &
18 K Z2 @ HEAE (spent forest mushroom compost, SFMC) ~ fif
BRI £ 15# 1 (Bas Van Burren » BVB No. 4) %L ANA]
B 0 % 10 ml 73R SRS R RSA-03 B2 RSA-09 EPkHT
PYDA i A9+ IR E o 0 REFK & & E 40-50%
(vIv) 75 eSS EILE R 81 WS E T ERERE
HERE > AE24°C > PUR TR » BIS3HC B%AN [RIBE 580 R
TeRF &g WIIETE o A DA S E ST EM 2B BEE
IR - RV E A -

AFEH BVB No. 4 5655 /-8 G 52 1388
JEIE BRI

50 ~1~5 10 ~20 ~ 40 ~60 ~80 K2 100% (v/v) BVB
No. 4 Bf /M E B HIEF RS 1% > B0 ml & I - K
il 138 S E T 2 R - (E 28°C iR PR - 1Y
Kt » Fosk RASTERL N R e AL 1 E AT TRIfE T 028 > & —
R B VY EE A o

TAZRBERG o o8 A (] AR 2 - B T b

S S TERLSR 1% RSA-01 ~ RSA-03 ~ RSA-04 ~ RSA-
06 ~ RSA-07 ~RSA-08 ~ RSA-09 5 RSA-10 “:gifk @ » 1
28°C » WEE P PYDA B & b - R R Wik BT
#% » 190 ml &7 40% BVB No. 4 &5z /VEm HIEEE
Z 0 R28°C Y NERE VUK » Fo#kes WRE 4T Efgn
HEE A FEMEER A VUER -

AN [R5 248 Kl B bl P 5T 28 6 R AR -
JEIR

fid# CMA (Corn Meal Agar) ~ CA (Czapek-Dox
Agar) ~ GPA (Glucose Peptone Agar) ~ GYA (Glucose Yeast
Agar) ~ MSA (Malt Salt Agar) ~ PDA (Potato Dextrose
Agar) ~PYDA (Potato Yeast extract Dextrose Agar) ~ SMA
(Soybean Meal Agar) ~ V8 (V8 Juice Agar) ~ YA (Yeast
extract Agar) % 10 fEARERGEE ® o LIOR 6 mm JE @
AIFTFL 2R UTHURS 22 S PDA ZRHi | —K . Z RSA-03 FIIRSA-
09 Wtk ZEMEBE > FHEL HEAS 25 b 2 BE P ok > 1£ 28
C N FEEERIRE BT - FERNE A& H40% BVB
No. 4 Bb5/ME 118 > I RMEPUSEE - 12 28°C T » fREM
Kik » BIS AEES R A T H G TR - LAY 1E%%
BEEEAC T - R IRI10.5% (wiv) IR - B2
T RSA-03 Bl RSA-09 1% » Jifz bt Bt /v T AT 1k
PATES AL B AR ) B S > SRR A T E g
RIS » o —REH I EE -

AN ] 3 AR P TR BE R o IR - B S
HEHY A H (Tali, sandy loam, pH 5.4, organic matter
1.82%) ~ H18i (Chung-Hsing, sand, pH 7.8, organic matter
0.15%) ~ {214 (Hsihu, silt loam, pH 7.1, organic matter
4.8%) ~ 7Zl& (Wufeng, loam, pH 6.9, organic matter
1.05%) ~ VPGI%E (Hsilo, fine sandy loam, pH 8.2, organic matter
0.63%) /5% (Houli, sandy loam, pH 7.2, organic matter
0.94%) FAFIAIFHY 32 > 73 B E 1S K R. solani
RSA-03 EARSA-09 i k2 PYDA oy | » 1£28°C 1B=
FRERVE - DU K% > B ANE] AR 1Y S R 28 B o BT
AT e HRE o It & LRy RN A 40% (viv) BVB
No. 4 55 /mE% - EIT HIREEERE M - 10 K% - Bl
SCEEANE AT B0 A BVB No. 4 #5581 » RZ55E
MHRE TR T EGHIRE - LI - ARSI &
HR=S, » FHERBIR =K - &R E —&HE -

ok B VAR BE R R - B R
1F28°C FLLPYDA 3% RSA-03 FIRSA-09 RiEikk »

FFEVE RN 9 om B52 » DL 40% BVB No. 4 35/
BRI 4 - ST R A R P - (R LI K0 40-



50% » BE%IG 18 T EEEELSY [ RS T (30 20 x 13 em’)
FREREE - WHERRESAR T hlER 8 ~12 ~16 ~ 20 ~24 ~
28 ~ 32 J2 36°C ALY ERAR A+ - PU KL » {55 RSA-
03 B RSA-09 FMRAEANENGR B T TR T & a2 HifE 5 47
A o R IRIAVYEE -

Ana] 1233 pH i3 G 28 5ERG W B IR - B i is 2

FIFH IN KOH K HCI #4745 40% (v/v) BVB No. 4
RGN E AR g eSS pH 3 ~4 ~5-6 -7 ~8 ~9 ~
10 ~ 11 Je 12 - BERRARAT /75 FIF I8 515 358 RSA-
03 BZRSA-09 WK T &G » 1fEE M T (24-28°C) » 2
EE RO » DU KT - BISEEC8E S5 AIE] pH (il 1% - ¥}
THBEROLE - & REENER - &40% (v/v)
BVB No. 4 5/ E TR A pH EF 6.25 ©

AT CEASBER o 0 W1 B i 5

16 40% (viv) BVB No. 4 3558 HHE > 535000
A 1% (vIv) ZHE )y (chinaberry meal) ~ 2 5§y (soybean
meal) ~ FEHEH} (tobacco debris) ~ WEAEZRH) (crab and shrimp
shell powder) ~ T 4544 (tea seed pomace) ~ RALFEFR
(carbonized rice hull) ~ 1 (fish meal) ~ A& (bone-
meat meal) B2 (blood meal) ZEHERIY » 47 Rl
177 R - (R 1K) 40-50% » E=ZEW\T » W=
FRE VYRR » BIEECE A BRI P8 R RSN R T B+
EIgGHyss g o Kl DNRITE BRI R RS - 5
— R HIYE -

BREEYI VIR BE R WP W E e 8

A 1 g 8¢ 1 ml Z %58 )71l (mancozeb) ~ HfE 1T
(benomyl) ~ HZ5%% (carbendazim) ~ {82 %% (flutolanil) ~ 1.
ZHE7E (PCNB) ~ {#%[7] (iprodione) FIIE 7% (pencycuron)

RN R 217

FHEANFERY LB REE (2 —) HIVKZE 1000 ml - BoBd R
7% 1000 ppm Z /KWK o 155 PYDA R5 5L i RIS HERY
JAE RSA-03 FIIRSA-09 » L% 40% (v/v) BVB No. 4 #t
VE TIEEET SRR L 4 BIIIA 1000 ppm F2EE /K
30 ml > BRIFFKIT & BA1E 40-50% (v/v) » IR T » 1B=
FREREPUR - BSEECER R EE S R S SRR IR TR T & fE iy
SO o Horh W DIANINREERR TEE B - RS E
EHH o
R

AR R A R AR S N v s A A PR AR

IS E SRR R RS RS PYDA K233 | o (5% BN
BRI » DL IR ETSEITIRE » TEER T » BEE T
35 IR K BT BB 2R BERG R RSA-03 Fl
RSA-09 WY AhEHEE LIS E LR AE K - & HEES
EHIGRG » MRS = KEIe T & - 2509 K
TEIEHE EBRIEE - TRW TEEE8EWEN i
AR ZY (8 — ~ A) « F iR I EREM SR NS »
EEHRAENER T (E— ~B) °

ENEE RN G Ea i e ) A a1}

FIH-CHEE M ST E SR » #5{HHE BVB No. 4
BENEES D 1R RS OE TEEEL - THERZ
EAMIIREEE T EH G R - B7RBVB No. 4 3555/ B
B a] LIFAHE PR RSA-03 FIIRSA-09 KEEAATEE » H
Fors TR AR A R OV AL () -

AFEIEEEI BVB No. 4 #8335 /B g8
JE I i R

REEE ML - ZZABVB No. 4 #5518 i3
EMEHRE AR A FEE o & TIEPEHMN1-40% (v/v)

K~ AWFFER s A B2 SEBERIE il ~ o ~ (LB R BGE R

Tablel. List of common names, Chinese name, chemical names and manufacturers of fungicides tested in this study

Common name Chinese name Chemical name Manufacturer
Mancozeb PSR R 80% WP Contains 16% manganese*", 2% zinc** Du pont
and 62% ethylenebisdithiocarbamate ion
Benomyl TS 50.0% WP Methyl-1-1-(butylcarbamo-yl)-2-benzimidazole Du pont
carbamate
Carbendazim HZ55 50% WP 2-(methoxycarbonylamino)-benzimidazole BASF
Flutolanil R 50% WP N-[3-(1-methylethoxy)phenyl]-2-(trifluoromethyl) Chia-Nung
benzamide
PCNB FARRTEPIN 75.0% WP Pentachloronitrobenzene Tocelo
Iprodione K| 50% WP 3-(3,5-Dichlorophenyl)-1-isopropyl carbamoylhydantoin Phone-Poulenc

Pencycuron EHrfE 25% WP N-[(4-chlorophenyl)methyl]-N-cyclopentyl-N'-phenylurea

Bayer
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B— - FIH 388 E LA Thanatephorus cucumeris TEIG © (A) TEIGH LRGN, (B)REMSE NI TEiEEt

HIEfET (Bar=10 um) ©

Fig. 1. Induction of the hymenial formation of Thanatephorus cucumeris with soil-cover-agar method. (A) Formation of a
hymenium of Thanatephorus cucumeris on the soil surface. (B) Basidiospores of Thanatephorus cucumeris were observed under

light microscope (Bar=10 ).

BVB No. 4 5/ EIRE » FE G IR ITEREAR T BVB
No. 4 Fhs /1 E s®AH s (& =) - & BVB No. 4 ¥l
LEBIE 40% (viv) K > FEFHIZARERZ - HHTRSA-03
TERK 978 g bhAs ] i 78 25 48 SRR 60% » 1M RSA-
09 JERL T & f@ Ry & 5 v] 3 1 RMFEAT80% ([& =) -

CEASBERG A A AN ] A PR A B i e

AR ANE G PR R T B @ RIRE )] B REE =5 - 7Efit
R/ EE RS > RSA-03 ~RSA-06 ~ RSA-07 FIIRSA-09
B PR AT Rl K By & Jg > T RSA-01 ~ RSA-04 J¢
RSA-10 ARV =T EIG » 2P RSA-08 AN F&
fe ([&lPy) -

A~ 185 B0k Bl BRI ) 5 2R BE R R 1 &
JE R

TRERSE AL R KERO ARG R AT R R AR
WELETEG - AR RIE; BEM P FEHER R
By e B A o RSA-03 [#PK7E GPA ~ PYDA K SMA k%
BE F AR KRR TEE 5 M RSA-09 EkHITEPYDA
YA BEEHE ErlEllKE R FEIF - B9 7o
b RIF TN 0.5% HORE R » S8
=AW IR R % o B TR R E T " En EAE
e TRAGR B B R AR E AR K BT T E IR - 4 R

H00.5% WERE ) > ARG F B a0 2R IBE Bk 1~
[[] - 1A A—BHIEERSUR - FIATRSA-03 HIRAE PYDA
e SMA R i FRIRT AR & T ETE - BRI R
H) B HFE G A IG EREE R R (3R ) 5 RISt
¥t RSA-09 [tk » {EILRIFELS 2R NIRRT Sl Al & 1
HEFEIFHIRL

AN ] -3 AR U VIR BE R BRI W B

TE7SHE TR R SRR 138 > SR RS 5ERG
R RSA-03 FIRSA-09 & R A AR 58 - H
PRSI R PR R R R EERL R T L E R T RCE 1R
AR - RSA-03 EL RSA-09 ik Hl| LI 1 K FHiee + 78
% FHEER rEEE HEREF30% s HREARE+
FIH B 1 A]3% 20% /245 s RSA-03 WL 7GR+ flIfE B+
AP FEE (K2 G m g EE= N - 8l
RIFME R BHLK - FHERGIZ LA - HEEHe 78
[EHITZ R B A GRS o Lo AR b 3853 B
A 40% (v/v) BVB No. 4 Jb5%708E 1% P78 25 R0 - 38
BA Rl g 138 ASGm A - SR A R AR RGN I TRk
FEHGHIZE 0 > 1£57 BIHIA 40% (v/v) BVB No. 4
BB ER - B TREBEFE EEL » HEFKRARE
R EARFE L FEGH T8 - Rl T EE KRR
(F2) -
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Fig. 2. Effect of soil surface covered with various materials
on hymenial formation of Thanatephorus cucumeris
(Rhizoctonia solani AG 2-2 IIIB isolates RSA-03 and RSA-09)
for 4 days. (SFMC: Spent forest mushroom compost; Check:
Tali soil). *Columns (n=4) in eight treatments for hymenial
area followed by the same letter do not differ significantly
(P=0.05) according to Duncan's multiple range test.
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Fig. 3. Effect of soil amended with various concentrations of
BVB No.4 peat moss on hymenial formation of Thanatephorus
cucumeris (Rhizoctonia solani AG 2-2 IIIB isolates RSA-03
and RSA-09). Data were recorded 4 days after soil covering.

RIS E g 219

80 | a
60
:\; b
= 50 | l
g
m —]
s 40 —
' =
[ —
£ 30 =
> —
I —
20 —
d — d
10 - —
= d
0 E— '
NP> P SRR O
oS T o B P o o o
Isolates

BEPD ~ AR 2R BERGR I AR 1 B AL CRIYR
AL

Fig. 4. Comparison of hymenial formation of different
isolates of Thanatephorus cucumeris (Rhizoctonia solani AG
2-2 IIIB) on soil surface. The covered soil was amended with
40% BVB No.4 peat moss. Data were recorded 4 days after
soil covering. *Columns (n=4) in eight isolates for hymenial
area followed by the same letter do not differ significantly
(P=0.05) according to Duncan's multiple range test.

LRSS} VOSSR 0 P - B E R

Y52 40% (v/v) BVB No.4 #5118 18 kE a0 »
B ERER » AL IR ERE 12 8-36°C REIREZ &
FENPY K » 5 R BB E 20-28°C [ » B 25 BERL R B
RSA-03 FIIRSA-09 &AL FE &G s HEREAE 16°C LUF
B32°C LLEKE » BINERFEIG - BulERSA-03 EIRZEL
T-E G WIRE 5 20°C » #83820°C K » F B f@nRiba i
FEE 17 F = TR U (8 71) © RSA-09 [Fikk Tk 78 Fa i i
IREFS28°C 5 |16 % 28°C [H] » FEFHIRBEIRE /Tt
ST NN - B RS 28°C o T-E ST RFETR EEEY T
M HARE R (& ) -

AN 1458 pH I8 TSR BERG R BT IR - B iy

RSA-03 #1RSA-09 Pk LI £F#IANE] pH € BVB
No. 4 F35/E HEETEZ - TURTE - #8385 1 pH #ilE
1E5-7 R BCH G AR FEIE IR - HEE pH 8 ZEpH 12 »
T E GRS MR (855)

A BRI SR SEN W T - B e
12 40% (v/v) BVB No. 4 35208 + 3 » RIHA
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FT s R[EIEEEE RS BERN R SA-03 FIIRS A-09 i B IR TEZ R 1 & Fa HY 2 B BE VU RAIAS S
Table 2. Effect of various culture media amended with and without yeast extract on hymenial formation of Thanatephorus
cucumeris (Rhizoctonia solani AG 2-2 11IB isolates RSA-03 and RSA-09) for 4 days at 28°C

Hymenial area(%) 2

Culture medium ' RSA-03 RSA-09
Without YE With YE® Without YE With YE

CMA 4.63a* 231a 0.00 b 78.50 a
CA 3.24b 69.91 a 1.02b 65.50 a
GPA 73.15b 91.67 a 44.90 b 89.00 a
GYA 1991 b 72.69 a 47.96 b 92.00 a
MSA 0.00 b 40.28 a 0.00 b 35.50 a
PDA 45.00 b 77.36 a 22.34b 67.13 a
PYDA 80.00 a 88.21 a 79.79 b 96.76 a
SMA 75.91 a 78.77 a 41.49 b 92.59 a
V8 47.73 b 82.55a 28.72 a 39.81 a
YA 37.73 b 86.32 a 64.89 b 92.59 a
LSD’ 9.79 13.94 10.47 9.08

' CMA: Corn meal agar, CA: Czapek solution agar, GPA: Glucose peptone agar, GYA: Glucose yeast agar, MSA: Malt salt agar, PDA:
Potato dextrose agar, PYDA: Potato yeast dextrose agar, SMA: Soybean meal agar, V8: V8 juice agar, YA: Yeast extract agar.

% Percentage of hymenia covered on the soil surface.
3 Each culture medium contained 0.5% (w/v) yeast extract (YE).

* Data between amendment and non-amendment for each isolate followed by the same letters are not significantly different according to

Student's t-test (P=0.05).
> Least significant difference (P=0.05).
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Fig. 5. Effect of temperatures on hymenial formation of
Thanatephorus cucumeris on the soil surface. Soil contained
40% (v/v) BVB No. 4 peat moss (Rhizoctonia solani AG 2-2
I1IB isolates RSA-03 and RSA-09). Data were recorded 4
days after soil covering.

1% (vIv) HHaR )t - 7 #5° RSA-03 Bl RSA-09 |y
PYDA BEEHF - By vl F EIgri ik » £
T2 AN 1 o LT M 528cby S W BT ER FEO R 1 i i DAY
B o SIERAURERR ~ IR e o S & LE R 1 gy
TR s ABERAERRS ~ i A0k B et B 2 - 5€ 2 4 1l -
FHITEZRL (8 ) -
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90 | A e
A
80 - A
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S
< 60
2
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©
g
g 40
:E- °
30 - ¢ RDA-03
) y=-1.80x2+24.49%-10.88 (1>=0.71)
OF A RDA-09 A\ 2
10 L ¥=-2.06x3+27.72x-6.56 (12=0.84)
0 | | | | | | | | |

3 4 5 6 7 8 9 10 11 12
Initial pH values
B7< ~ A[E] 132 pH (E¥ RASHEAHFRSA-03 FIRSA-09
EARIZ R B 2 B R IYRAIAE SR -
Fig. 6. Effect of different pH values on hymenial formation of
Thanatephorus cucumeris (Rhizoctonia solani AG 2-2 11I1B

isolates RSA-03 and RSA-09) on soil surface. Data were
recorded 4 days after soil covering.

BREEE AR BERG 0 T I B JE i

LL40% (v/v) BVB No. 4 3358 - 18587 HiREE
% > HINLA 1000 ppm FIEEEE T ~ RFES ~ H5E -
B2 % ~ FLERER ~ MO [FBE WS U gE . e
REE IR T E g0 A > L SE il AR s n] 5e 2 )
#IRSA-09 TR & ([8/0) °
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Fig. 7. Effect of covered soil contained 1% (v/v) organic
amendments on hymenial formation of Thanatephorus
cucumeris (Rhizoctonia solani AG 2-2 1IIB isolates RSA-03

and RSA-09). Data were recorded 4 days after soil covering.
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0.05) according to Duncan's multiple range test.

Tobacco debris, CSP : Crab and shrimp shell powder, TSP :

Tea seed pomace, CRH : Carbonized rice hull, FM : Fish
meal, BMM : Bone-meat meal, BM : Blood meal , Check :
followed by the same letter do not differ significantly

None). *Columns (n=4) in ten treatments for hymenial area
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Fig. 8. Effect of covered soil added 1000 ppm of various

kinds of fungicides on hymenial formation of Thanatephorus
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and RSA-09). Data were recorded 4 days after treatment.
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ABSTRACT

Lin, H. F., ! Huang, J. W. -3 and Hsieh, T. F. 2 2003. Factors affecting formation of hymenia of
Thanatephorus cucumeris (teleomorph of Rhizoctonia solani AG 2-2 11IB), the causal agent of Chinese
amaranth foliage blight. Plant Pathol. Bull. 12:215-224. (" Department of Plant Pathology, National Chung
Hsing University, Taichung 402, Taiwan; 2 Plant Pathology Division, Agricultural Research Institute, COA,
Wufeng 413, Taiwan.; > Corresponding author, E-mail: jwhuang@dragon.nchu.edu.tw; Fax: +886-4-
22851676.)

In the study, Naito's soil-cover culture method was modified for production of hymenia of
Thanatephorus cucumeris, the causal agent of Chinese amaranth foliage blight. Result showed that the peat
moss-soil-cover culture method (PSC method) was more effective in producing hymenia of both T.
cucumeris RSA-03 and RSA-09 isolates. The procedures of PSC method were as follows: (1) to inoculate
each Rhizoctonia isolate onto potato-yeast extract-dextrose agar plate in a 9-cm petri dish, (2) to incubate
the fungus at 28 °C for 4 days until its colony completely covered the agar plate surface, (3) to cover the agar
plate surface with 90ml soil [included 40% (v/v) BVB No. 4 peat moss and maintained the soil moisture at
40-50% (v/v)], (4) to keep the soil-cover plates in moist chamber. Hymenial formation was observed after
incubation for 4 days. The PSC method was suitable for hymenial formation of the pathogen and enable to
enhance markedly 3-4 fold amount of hymenial production as compared to Naito's soil-cover-culture
method. The factors affecting hymenial formation of the pathogen included temperature, humidity, light,
aeration, and culture substrate. The suitable temperatures and pH values of covered soil for R. solani RSA-
03 and RSA-09 hymenial formation were the range of 24 - 28°C and pH 5 - 7, respectively. Covered soils
amended with various organic matters and fungicides did significantly influence the hymenia formation of
T. cucumeris RSA-03 and RSA-09. Result showed that the hymenia of the fungus were completely inhibited
by 1%(v/v) fish meal, tea seed pomace and chinaberry meal. All the tested fungicides, such as mancozeb,
benomyl, carbendazim, flutolanil, PCNB, iprodione and pencycuron were significantly effective in
inhibiting the hymenial formation.

Key words: Rhizoctonia solani AG 2-2 IIIB, Thanatephorus cucumeris, hymenium, teleomorph



