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1l T A B S E AR R A8 (Amaranthus mangostanus L.) AR E5H o Falt H PR 28355 AL
(Rhizoctonia foliage blight) » & K% HIl (Koch's postulates) & YIHIGA » F8E ©rY W R E 2
Rhizoctonia solani Kuhn [H VA Thanatephorus cucumeris (Frank) Donk] ° 14 & Z53ERRE R. solani
RSA-03 FIIRSA-09 il R. solani IFHERIRI T ARl S HEHIE - SEBREPREL R. solani AG 2-2 TIB B
SR (> T0%); BIFEUEREIE R, solani AG 2-1 ~ AG 2-2IV ~ AG 2-3 & AG BI B ShmI& 281/ )\
5% © BEETFIRIRE AL R (thiamine-HCl) FUFEK » S8 RIS TERG S R BLRUER IR R. solani AG 2-
2 1B EEPEERIEEE o 5 7R TERR IR BARHE R PR R. solani AG 2-2 TIIB AR A RIS s 2
FOREAHT » BLIHAEHERRR R AR B RS/ R B AR » RIS RS SERG R R 88 7 £ R. solani AG
2-2 TIB ° LR RS AL E RSA-03 FIIRSA-09 KEEANEMAT o LIEA TSR EE
ARRER PUSL EAR RO B - 75 28 °C HOvR = P ERE » S KRIRIER FIfGH BUKEAR R - ZHFRRER
WIHAFRBE 2 B » AKEARPE L/ NG » BRI | mm 72745+ 235 B FE F % HAASHR BA TURR
B s AR AGRIRE - RBEEE A A s REE R AR ZE IR o R SEER B O CRARASR - BSHEfO T
{RY T R BE AR o B AT 9 hr 12 > WA EFIRAZER » 18 hr RENK WHHIEZAL - E 22

21 hr EARE SR e Wi L 1 FE A AR E (stroma-like structure) » SEAFAEFAREE 1L o

BREER @ RIS ~ ROZREERG N ~ SIAGRRMZER AG 2-2 THIB ~ FYEH 3T ~ (R UL

T

HLZ5 (Amaranth mangostanus L.) R R EDE »
TEHRBI RV s AR RS 152 5 s HA RIIRT » R B
Sy o ATt i o AR R AN R E R E TR
Z— W o RIZSAERR BN E T FURRS) BIGRIER -
PESRAE - 38 A HRRS - SRS I ~ HRARLEL ) .
U R B8 AR RS ¢ Albugo bliti (Biv.) O.
Kuntze 5|#E #9598 ~ Athelia rolfsii (Curzi) Tu et
Kimbrough 5[FEHYE #89/ ~ Colletotrichum gloeosporioides
Penzig 5IFEHYRJEIA ~ Sclerotina sclerotiorum (Lib.) de
Bary 5[ €AY #4558 fll Meloidogyne incognita (Kofoid et
White) Chitwood ~ M. javanica (Treub.) Chitwood 7 |FEHJR
FarRERIR O o JTAEAK o EIEEAE RS E R SR ASE
Rhizoctonia solani Kuhn [H (X Thanatephorus
cucumeris (Frank) Donk] 2 » H E7 € TUHRAGREE © »
SEAEH 25 (011219 | oy (419 o sy (18.19.20) sy

cucumeris JEGLPT | FEHTRALISER o Naito FCHERH 28 ~ K
TN REETF L E T, cucumeris Y& FEGLRE - & T2AK
KAl FHE AR i (stroma-like structure) » M 5 UG 4248
P SE P A AR RS s OO - HRTE SR &
FEULMTEE ~ IR ~ & A S B A R 5 2 HH B A
18 o (AT RN EAC R AR TE R eI - SEEYE fu1
S TR IR 7 o SR » o I I BTG 4 Gk
I > HR R 2 A S B R A P A R - A
—IDEEETRY LB o IR - ASTHYE AOTE A 8 E R 28 JEAG
TR R R S R HAS s R 2R BE @R o

MOBHEL STk

AR PR A IR

fi2 1999 ~ 2000 45 2= BAfkZ= 57 jlikk PUER ~ %8 ~ &
FRORTTIF B RS [ PR S 1 FE SRS Z IR » SR S
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FELL 1% (vIv) REBESN/KEIR KR EE: 30 sec 1% » TEED
2% (wiv) /KIFNEEEE 5L (Water agar, WA) ST THERE > BfE »
FrEfRR 1% » VAR MRS 2 55 i EH m B fe b
£ (Potato dextrose agar, PDA, Difco) R FE5E » 4 H
HU#5 RSA-01 ~RSA-14 55 14 {HEZELR. solani Btk - FIFH L
R R Y SEMURE Y RAPE TR o TR B R
RIGETT WIS > HEE S5 PR 2R IR ME % > ZEHURSA-03 #lI
RSA-09 i BRI ER A ZERY £ 22 LG Ik

9 JiR IR 8l R

BRIk AR ¢ BRI ERL S 43 B Bk RSA-03 £l
RSA-09 Ba 7 HbttE% R AR UER IR [ R. solani AG 2-1 (ATCC
76168) ~ AG2-2 IIIB (ATCC 76124) ~ AG 2-2 IV (ATCC
76125) ~ AG BI (ATCC 76132) » H Dr. A. Ogoshi $2{it] %
[AG 2-3 (R6) » HIDr. S. Naito $&{t) | SF 31T AR A ]
il o EFHERIEART IR » BEES 2% (wiv) KIBHERG R
(Water agar, WA) » {5f R TR fh % P LAFT FL 3 TR @3 45 V)
H{ 6 mm K/ Z[BIE - 7RISR HEER 1 5 2% /K3 e
FEHA 9 om BFENL AT BIRE 55 5% > IEHIER2 ~3
cm » B 24°C th o 1H B ERRGHAA EEEIRE o AOCERRA MR
TR SRR A LA o @ SRR R ARV ME

15 {[ERAE ALEF - B R & R HE A o
15 {[ERAE ALET - B o R R AT

A ELER (%) = 100

il (thiamine-HC1) 5 3RMNER = HUELZE BERG R 7>
il RSA-01 ~RSA-03 ~ RSA-04 ~ RSA-06 5 RSA-09 %:5
(R bk > DAR BEHER B R. solani AG 2-1 ~ AG2-2 1IIB ~
AG 2-2 1V [ AG 2-3 55 4 {EER PR » A THMEE TR MES -
B AU A E R BT B S S5 E A B MR (potato
dextrose agar, PDA) B33 | » 2 24°C T RGE - 55
AR - UJEE R B Z EAES 2 WA BIE IR
b R AR R B LT FLER WE VR84 UTHL 6 mm A/
Y ZETERGIE oy IR BATE Bk 2 [ 0 B2 E A 30 ml
%0 IRl R P48 1% 5 (glucose asparagine medium,
GA) "7 {49250 ml B - 55— BRIRAHIIR GA A SR
10° M thiamine-HCI (Sigma, No. T-4625) o #:ZB8HS 2
24 CREMAR T - B ERTE 14 K% BUHEH E 50
°C J#&%4 (oven) #tiiZ 24 hr - FERIFFEE B Ah L HZE -
—RIHVY R o

tik JEE 3B D% BEAE R 7 TE VA e B R BRI BT 2 SR
B 918

e

VG EZRTERGIR DB E RSA-09 K R. solani FEHER %
AG 2-1 ~ AG 2-2 11IIB ~ AG 2-2 IV FlIAG 2-3 » Sef7iss&ElE
PDA 7Fifli | » 5 24°C T =K% » W& B4 LT FLAY)

HUEAR 6 mm ZFEABE - FTEAHS PDA R HEPF o »

Raft 7 RIAE A8 ~ 12 ~ 16 ~20 ~24 ~28 ~32 K 36°C %
RERRER R - AR =K% - BIUREESR R
P E & ERE KN - REREYER - B9 R.
solani EHEER AG 2-2 IIIB ~ AG 2-2 IV K R ZSBERESR 47
BER PR RSA-03 ~ RSA-09 DUFH [RIRY75iE B5 &2 35°C Tifg
B FRMEIYER BRI  BIESERE M HhA
R o WEEEE ES AN o

G 2R BE RS R B R PR S T 2R U RS L o 1k s

HFiTE 2 B RSB S Ek s oz 3 I > 12
i (R [E 24 ~ 32°C) PR YR EARE » FREEFRR Z
B HE o T AR o IFRASHE AL /) Btk RSA-
03F1RSA-09 LLK R. solani #EHERE R AG 2-1 ~ AG2-2
B ~ AG 2-2 IV f[] AG 2-3 K2#1A PDA ZF#fg » 24°C PYK
% o DUFTFLERUY IR g% UL 6 mm K/ Nz [BIEE - 1% [E] %
BRI A o R —EE > HGEREE9
om JERALS EI » K52 ML T AE JEAT » 600 A S ml MEfE
Ko BRGNS b BLIAEREE » KBS
ZREER RIS IRTETY - REEPUE 4 o WK il i = i
JTERCERIENN L (Disease severity) :

T 2 AR S RE TR B 3 A 2 TR AR 1 70 72 Tl
0 FRHERREE » 1 F5E A iSO BB - 2 AR BHE R 2
1/4 » 3 BRIRBEAGEEFT 2 1/2 » 4 BIRBEGEE 2 3/4 0 5 5
R IETE D - RIBLIT I AR IGREMRIIREREE © (nins -
AR IE B N - HEEAEES B

x+ 2 xNp + 3 xn3+4 xng + 5 xns

1
HEIREL (%) = %100
NX5

T HIBER YTk

FIF LA Es O 7 HIF s 7% > 159 om
PREEREMT < R VIBR % - BIER 9 cm BREEEILE 2
b o BEREIG TR R B g 2 S R E S PR BE RE S
MR T E 75 » 24 hr % - BTSRRI KRB 1 - BETR
PAS ml (2SR GE FESE L B AYIEST - 6 DUMEBRE T8
% (hemacytometer) A8 » FRELANEE FLAIAL FH007 1R
fHiF ©

FLORSENR . SRR T TR

L% (vIv) ZREBESN KR 558 11 HVE 7 30
sec 1% » RS AKIEVE = K » $EF3 4k b 0 1943 3 YRR
T BRNR R SRR - S SR R
FEVOE I - B EAZ R 2 - FOBUEE 25 /)0 bk
RSA-03 FIRSA-09 7[F] FEAHE f TRRRHE (107 ~ 107 ~



10* 11 10° spores/ml) » LLIE#% 28 (Rich Star Precision
Industrial Co., Ltd, Ttaly) j5ftl 5% V2 HRNE 75 BRI IK fin
BEHIWR ZSEER - FRAIIE 2.5 ml » RERRE KRR
R 2 28°C WuREY) AR RAR - MEFR S AHEN R (80%
RH) » B %R KBISHRERAENEY - 5 RHEE
VUEEHE o WK bl 35 3 & T iESCER IR AL -

155 AR R B R 1 5

15 28 77 B PR RSA-03 FITRSA-09 HY T B IF
(10° spores/ml) 77 FINE 7% Fl AR B DY 2 HARY 2538 Fr
b BRRIIETE 2.5 ml s ERRE S 16 ~20 ~24 228 K
32°C WItEYAE Refgh - RRERRE - REBIFS - MfFS
FHEREEL (80% RH) » 24 12 Kf% » 4 s 35 38 Ai%aEd
PR ANFNR L BRI Z MR > R VY B o

TR BERG I R 1 4= e
DUFTFLES UJHL 5 mm K/ Ny B 2535 Jr (Bl (R fin 28
Ko HEETE » BEE =059 1% - IR B RSA-
09 A FREVAK » TEAEE R | > B P& A ISR
PRz MAMRIE » B 28°C » 8 3 hr » B BE BT
[E5E 5B o ERATT: FFARER S0 %E Bl A E A 18] 20K
FAA (f@BE#K5 ml » UKEERS 5 ml » Kz 50% 184G 90 ml) 7 »
[ 7 24 hr DLE o PG HE R RHARTS 2 B FIRT K & &%
(Chloral hydrate) 317 3E 1L » #&4H5 30 min 1% > §RiE 4
RULE > FHIRHS S I s IR A L] — %2 ) @ - 96 hr
% o BB EARIREE EER > # A I N KOH &g »
AR (121°C, 151b) &b 15 min © BUHELEAFH
% o DU KEESE =R BEREI A b AR
L7 (0.05% aniline blue in 0.067 M K,HPO, at pH 9.0) ® »
= bEY A LIS REIN SR (Axioskop, Zeiss, Germany) $i#

i S RS ERL I R M AR TR -

R
9 I VR 38 RE
A EH B bk A B O B o % N R 2R AL A o0 B IR RR
RSA-03 FIIRSA-09 BIFZEHER 1K R. solani AG 2-2 TIIB BA5
A EEES (> 70%)  MERT & BLAEHE G IR AG 2-1 ~ AG 2-2
IV ~ AG 2-3 fI1 AG BI FE#hil & EEARAR (F)<5%) ©
BRI IR & PEAR SR > Tl 0 253G ) IR IR RSA-
03 FIRSA-09 BATAEHAZER R. solani AG 2-2 TIIB il & R
FSFHAT (& —) o
i 75 T IR Mz K P4 it 1% #%2 5E (glucose asparagine
medium) WEHE E5EEE T o 2RI AR (thiamine-HCI)
BN AN 2 W F R Y - IR RS e 2 35 ok vk -
1EAG 2 Fifht & an it - HA AG 2-1 A2l EIA]

ASTERGIR B 2 $ 0 SR Y 35

P~ RS FERL IR RTAR BT AL AL AR E [ PR AG 2-
1 ~AG 2-2 IIIB ~ AG 2-2 IV ~ AG BI FIAG 2-3 {JE#Hfl
AT
==
Tablel. Hyphal anastomosis frequency between isolates from

Chinese amaranth and standard tester isolates of Rhizoctonia
solani AG 2-1, AG 2-2 1IIB, AG 2-2 1V, AG BI, and AG 2-3

Hyphal fusion (%)
Isolate RSA-03 RSA-09
Isolates from Chinese amaranth
RSA-03 88.9 87.7
RSA-09 — 90.0
Tester isolates of AG 2 subgroup '
AG 2-1 (ATCC 76168) 1.2 3.8
AG 2-2 TIIB (ATCC 76124) 77.8 71.0
AG2-2 1V (ATCC 76125) 1.9 1.1
AG 2-3 (R6) 2.3 5.0
AG BI (ATCC 76132) 2.8 3.3

1.Supplied by Drs. Akira Ogoshi and Shigeo Naito.

EREAF > BIFEERFEE, HEemd il AG2-2 B ~
AG 2-2 1V & AG 2-3 > EEREEIFEEM » LT E2H M
ZHFEAEA REA R RAT o AHFSR RIS SERN B 28 A 15 77 i
BRItk > FOWIGE T KRR - SEEL S IR B AR MRy
T TRBAG o DRI ZR3EAG 05 77 it RAR A B s AG 2-1
BEAKRLE AL BE (R ) o AR Bk RS B2 75 R IE

K~ FERTERR R B ISR S
Table 2. Thiamine-HCI requirement of Rhizoctonia solani
obtained from Chinese amaranth

Mycelial dry weight (mg)*
GA medium (A GA medium+ B/A

Isolate Thiamine-HCI

®B)*
Isolates from Chinese amaranth
RSA-01 16.7 310.3 18.6
RSA-02 26.7 2733 10.3
RSA-03 26.7 260.8 9.8
RSA-04 13.3 296.7 223
RSA-09 16.7 216.7 13.0
Tester isolates of AG 2 subgroup 1
AG 2-1 (ATCC 76168) 83.3 1333 1.6
AG 2-2 I1IB (ATCC 76124) 13.7 210.3 15.4
AG2-2 IV (ATCC 76125) 233 190.3 8.2
AG 2-3 (R6) 20.3 226.7 11.6

" Supplied by Drs. Akira Ogoshi and Shigeo Naito.

% The fungus was cultured in 30ml liquid medium for 14 days at
24°C.

3 GA: glucose asparagine medium consisted of 10 g D-glucose, 2
g L-asparagine, 0.5 g MgSO4 -7H,0, 1 g KH,PO4, 0.2 mg
Fe(NO3); *9H,0, 0.2 mg ZnSO4 *7H>0, 0.1 mg MnSO;, -7H,0O
and 1L distilled water.

* Thiamine-HCI concentration: 10™ M.
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A TSHIE 25 BEAEIR B B R, solani AG 2-2 TIIB HPEIRAH T
2L o

WIS BERE fi R RSA-09 Bl R. solani BEHELR .25
B RIS s HEERS%1RSA-09 ~ AG2-2 I1IB FIAG 2-2
IV Eitk » o RIRE RS 28°C » &R 8 ~28°C I » Hihk
B RBEIR T A Rtk - i 28°C ?& » BfRZ
AR BIRER L 2 TH & N R o {HR2 AG 2-2 TV Btk AR
RIS » 75 28°C » AR =R ZWEHESR 4 cm fif5;
MmAHEIE: T RSA-09 FIIAG2-2 IIB A% €57 cm /¢
oo FHIEAG 2-1 FIIAG 2-3 Eilk » Fodd RIBEL RS 24°C »
AG 2-1 ZHERHERENE » 1£24°C » AR =R HHEHER
52 em 245 (I8 —) o ERAE35°C WYk AR itsE b o
RSA-03 ~RSA-09 &z AG2-2 IIIB % = #Een] 4 F » HER.
solani AG 2-2 IV LA R (F=) o

FIFH G AhIEIE i RZS USSR - /2448 RSA-03 I
RSA-09 Gfk =K% » Gtk BKGEIR 48 ER B > e fE
HABMIEAZHEE K R. solani AG 2-1 ~ AG2-2 TIIB ~ AG 2-2
IV #1 AG 2-3 S5 LR i B - AR FHE B 22 L
Ko BB RSA-03 FIRSA-09 FFiF nIaE Rk R 255 A oK THIfE
IKIEAR NG » FEIREE 53 71 5 80% F1190% » £ A AG2-2 11IB
IR A58 B ZARE et o (HEE RIS BE ALK 5 RSA-03 X
RSA-09 tHi#E » HfEFHRL BEWY N - FRIRIER) 5 35% - HER

ATCC 76168
ATCC 76125
ATCC 76124
R6

RSA-09

> O mDe

Colony size (cm / 3 days)
» o
T T

N
I

8 12 16 20 24 28 32 36

Temperature (°C)

Bl— ~ TEANERREL T 528 SRR R BAR MR R 2 R kA R
S o

Fig. 1. Mycelial growth rate of Rhizoctonia solani RSA-09
and standard tester isolates at various temperatures. [ @:
ATCC 76168 (AG 2-1), /\: ATCC 76125 (AG 2-21V), &
ATCC 76124 (AG 2-2 IIIB), O: R6 (AG 2-3), A: RSA-09]

=~ 1F35°C T ELZEHERGS R RSA-03 Fl1 RSA-09 Biljivt
B Rhizoctonia solani AG 2-2 1IIB F1AG 2-2 IV ZE#k4E
Rt

Table 3. Comparison of mycelial growth between Rhzoctonia
solani isolates RSA-03 and RSA-09 obtained from Chinese
amaranth and standard tester isolates ATCC 76124 and ATCC
76125 on PDA plates at 35°C

Colony size (mm)

Isolate 3 days 6 days
AG 2-21IIB (ATCC 76124) 6.5 10.0
AG 2-2 1V (ATCC 76125) 0.0 0.0
RSA-03 4.0 4.0
RSA-09 4.0 4.0

FEHEBER T o B AG 2-3 W] S O - HEREE £S 5%
b AG 2-1 FIIAG 2-2 1V 8 15 | FER 253 Fr IR
(M) -

2 A1 I 2 1 %E

RSA-03 fll RSA-09 [ Fk 2 ¥ 8 T % 12 4& (10°
spores/ml) MEH{fi FARRERPT SR R 2SR S5 1 | - BEfET%
MY B8 75 K B B B is IR B T8 (L B rdes 13, f it 1+ —
Ko IR ZERERRAOEE = ~ DU 28 AT SE SN =
TR B ERI60% LLE (8 ) o AW ERIRE0 R
TREE S A% HAREE » T {2 B0 B = 15r M8 i A bds i 25
W R DS [BITE AGZARHE L /N > R BER/N = 1 mm
(& =a) : REAREBEFSIEI T EAE A TR KR AR ETE (& =
b) » H& HWJEEEERY JE BT EOTHR B EARARIR BE © 3

RN ~ T IRTERL ] B ARYE BP0 U 2 i 1 L
Table 4. Comparison of the pathogenicity among isolates
from Chinese amaranth foliage blight and standard tester
isolates of Rhizoctonia solani AG 2-1, AG 2-2 1IIB, AG 2-2
IV, and AG 2-3 on Chinese amaranth detached leaves

Isolate Disease severity (%) !

Isolates from Chinese amaranth

foliage blight

RSA-03 80a’
RSA-09 90 a
Tester isolates of AG 2 subgroup

AG 2-1 (ATCC 76168) Oc
AG 2-2 TIIB (ATCC 76124) 35b
AG2-2 1V (ATCC 76125) Oc
AG 2-3 (R6) S5c¢

! Disease severity rating: O=healthy, 1= slightly infected, 2=1/4 of
the leaf is infected, 3=1/2 of the leaf is infected, 4=3/4 of the
leaf is infected, and 5=leaf dead.

% Supplied by Drs. Akira Ogoshi and Shigeo Naito.

* Data followed by the same letter do not differ significantly
(p=0.05) according to Duncan's multiple range test.
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B ~ KA A RIS I AR B 1R ©
Fig. 2. Distribution of foliage blight caused by Thanatephorus cucumeris isolates RSA-03 and RSA-09
on Chinese amaranth plants at 28 °C. Data were recorded 6 to 16 days after inoculation with

basidiospores.
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B = ~ FRIERRE A () VIR EE > RIETE ~ AKRARETE(LBE 5 (b) 1) 315 BEA J pl 1 B » 52 TGRS AR L B
Fig. 3. Symptoms of Chinese amaranth foliage blight caused by basidiospores of Thanatephorus cucumeris. (a) Initial stage of

infection. Leaf with water-soaked and translucent circular lesions (arrow). (b) Advanced stage of infection. Leaf with many
irregular and claw-like lesions (arrow) around the initial circular lesions.



TREARS R B > B & AR S TR AR > AT
SEREE R R o TR 5 2R RE R AL IR [T R 1T ke
BB o BRI R R o R AR A HERE Sl A B 0
(&Y -

AR IY S BARY REZSRERE - DIARIE] SR T RR0R 0K
(10 ~ 10° ~ 10* £[1 10° spores/ml) 3tfTH2fEEs - 1F 28°C »
AR T T TR BISECERE = YRS AN AR
TRABTE o i SR ILE 105 FEEE 32 e Fe Yt DR (g 6 T 3% %
2 R S £5 107 spores/ml 1 > Fi RS C 8 5
60% LAt (& 1) -

TS B RER SR8 i 11 5 B

PR PO HARY RZ5HERE » LLRSA-03 FITRSA-09 itk
(977 BRVRUR (10° spores/ml) JE1TIE 7EHafE » B A AREIR
FERIAERAR o WRIF SR o K8+ K% 0 oS = ~ U
FIZE ALAOIEER BRTETE © £5555% B RSA-03 FI1 RSA-09 /W
BRRTE TR 16°C REASEENR » 32°C WRF38ii S - TR R
B 15% Ieh5 o B IRETE 20 ~ 28°C Z [N » TR FERETR
S TR o L AR 28 °C M o AT P NI 1 i S
TR o A5 SRR RS BERG IR O B E R TR 28 °C ([&15S) ©

RURTERGWR < S B YR 39

FLRBENR R VR A 8

AFUTRESE DL AT REIP G THERR T  TE R RIRERIETT
FALROEEIE - 852 T. cucumeris RSA-09 #E {112 AT
BERRITETE o K5 5558 BbEf 710 BefE% 3 hr HIEE4F - 559
hr BHEEIR AZE 2 » HEARS RMT3E48 (appressoria) 2R » 18 hr
TR AR SRR AR » 36 hr £ H I s ) A > I I
AR BEAR A R o R RS HE R B AR AT RLAGH {31
EE] 96 hr % » o Z55E B 4 BRI KGR ARIR B » LA
O EER » BPURBE TR RTEE A TR RS (8
) -

FIFH R Akl & BRI E - 15 A0 R 28 BEAL T o0 B B 1R
RSA-03 Fll RSA-09 EIfEHEEFK R, solani AG 2-2 TIIB BEH
TR BRI AR 2 25 (> 70%) © 22 AHikE KU V7 - 5%
IR ZEBERG Y 1 BEASHE LR PR AG 2-2 TTIB - BB AT
SREEGRPE B o LA FRRELE AR v RAVE > 3
HIRSA-09 FPREL AG 2-2 IIB E S84 AHT » W& i 2
FREEE R 28°C » HIFW{E 35°C 4 ° Hyakumachi ¥ [%

70 -

40 -

Disease severity (%)

30
20
10

BPD ~ RIS EERR RS o

Fig. 4. Disease progress curve of Chinese amaranth foliage blight at 28°C. Plants were sprayed wityh basidiospore suspension

® RSA-03(r’=0.93)

A y=-0.48x"+14.74x-33.56
A RSA-09 (’=0.96)
=-0.34x°+11.65x-29.54

L | | | f | | I

0 2 4 6 8 10 12 14 16 18 20

Days after inoculation

(10° spores/ml) of Thanatephorus cucumeris isolates RSA-03 and RSA-09.
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90
80 - ® RSA-03 (*=0.99)
y=4.44x%-6.67x-1.11
70 - 4  RSA-09 (*=0.94)
= 60 y=-2.78x*+43.67x-79.22
= -
>
e 50 -
>
b
o 40
g
5 30 -
20
10
0 | s |
0 1 2 3 4 o

Inoculum density ( log 4 spores/ml)

BT ~ RO R A Y BT RE AT B 1% (5T RIS IR -
Fig. 5. Relationship between inoculum density of Thanatephorus cucumeris isolates RSA-03 & RSA-09 and disease severity of
Chinese amaranth foliage blight. Data were recorded 12 days after inoculation.

100
80 -
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Z 60
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20
0 | | |

16 20 24 28 32

Temperature (°C)
BE7< ~ (R PR HERG I B AL RO (T T RAASIR) o
Fig. 6. Effect of temperatures on disease severity of Chinese amaranth foliage blight caused by Thanatephorus cucumeris isolates
RSA-03 and RSA-09. Data were recorded 12 days after inoculation.
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(21hr.,1000X)

(9hr.1000X)

(18hr.1000X) (96hr,400 X3

B ~ RAHERN R R RAT R ¢ (a) BEEHEET 3 hr 1% - fEF5E5F ;5 (b) 9 hr & W] FLAR AR 5 () 18 hr (RHIRE#E

;g% 5 (d) 21 hr {REEIRER S5 R HaAR HUREE 5 (o) FIEARAVIESE MM 5 () FIFEDCHMIR M » JER S 1Efi
& o

Fig. 7. The time course of infection by the basidiospore of Thanatephorus cucumeris isolate RSA-09 on Chinese amaranth at 28

°C under light and fluorescent microscopes. (a) Basidiospore germination 3 hr after inoculation, (b) Penetration hypha was

visible after 9 hr, (c) Formation of mass mycelia after 18 hr, (d) Development of mass mycelia into stroma-like structure after 21

hr, (e) Stroma-like structure developed completely after 36 hr, (f) Stroma-like structure was observed by fluorescent stain.
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© g1 Sneh 2 [CCY $8HY R, solani BEFSTE 35°C 4 B 24T R.
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ABSTRACT

Lin, H. E. ', Hsieh. T. E. %, and Huang. J. W. 13 2002. Characterization and infection of Thanatephorus
cucumeris causing the Chinese amaranth foliage blight. Plant Pathol. Bull. 11:33-44. (" Department of Plant
Pathology, National Chung Hsing University, Taichung 402, Taiwan, R.O.C.; > Department of Plant
Pathology, Taiwan Agaricultural Research Institute, Wu-feng 413, Taiwan.; > Corresponding author, Email:
jwhuang@dragon.nchu.edu.tw, Fax No: +886-4-22851676.)

A new foliage blight of Chinese amaranth (Amaranth mangotanus L.) was frequently observed in
organic farms during the summer season in Taiwan. The hyphae of RSA-03 and RSA-09 isolated from
diseased Chinese amaranth leaves were able to form anastomosis in high frequency (> 70%) with R. solani
AG 2-2 IIIB, but in low frequency (< 5%) with R. solani AG 2-1, AG 2-2 IV, AG 2-3 and AG BI. When five
isolates from Chinese amaranth were individually cultured in liquid glucose asparagine (GA) medium with
or without thiamine-HCI, all of them were found to be auxotrophic for thiamine-HCI and more closely
resembled R. solani AG 2-2 IIIB. The optimum temperature for mycelial growth of RSA-09 was also
similar to that of R. solani AG 2-2 IIIB. Inoculation tests revealed that RSA-03, RSA-09 and R. solani AG
2-2 TIIB were pathogenic to Chinese amaranth. Based on the anastomosis, thiamine-HCI requirement,
growth temperature, and pathogenicity tests, the isolates from Chinese amaranth foliage blight were
identified as R. solani AG 2-2 IIIB. When Chinese amaranth plants were sprayed with basidiospores
produced by RSA-03 or RSA-09, small, circular water-soaked spots appeared on leaves within six days.
Subsequently, the lesions enlarged and became necrotic and irregular in shape. Basidiospores germinated on
leaves and penetrated into the epidermal cell walls nine hours after inoculation. The pathogen formed
mycelial masses in 18 hr and stroma-like structures in 21 hr after inoculation.

Key words: anastomosis, basidiospore, Chinese amaranth, foliage blight, infection process, Rhizoctonia
solani AG 2-2 IIIB, Thanatephorus cucumeris.



