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* NEHHE SRR R. solani BRI S BEAERPRE

AR BT ERZ BH BRI  MRFEARIEZE Z EALARR > DUK3BAE (water
agan)Z3RIRA 25 ~ 35CRIARETHIEIHHRIEE® » DBEFTEZ Rhizoctonia LIB F BHIRF (slide
method )V E HREIEGET » LU ERISPDASRE B EXRE » BUER 0.5 cm ZEHHHE -
Z3BURA 10 ~ 15 ~ 25 ~ 28,8 35°C 2 PDA FILEE e £ REEK -

* AG 4 HEEMERR (Cab 4-11) FERNFIEE ZAHIEERE

AG 4 (Cab-11) R. solani AG 4 EAREFREE L HERE TN EIREEESES - BXR. solani AG4 2 H
EEHERR (Cab4-11) - DL PDA RFEERTE 7 K% - BHER 40-80 HZWEERH » REWR T
BEXRR - HR#EE BVB No. 4 L /MEF 2g1) - BT @) - 15 R+ FEURES
FEREEL30 L5 0 33RA 1 cm B > BEZWE,BVB No. 4 MEZRE » BoRHEELF
02-05~1-2~385cm REHEEFETHS 48 hrs » FEL 15 Fr L3 AIER PDA Bi/KiE
B B4 Rhizoctonia ¥ Bkt R E -

* AN[EZ Rhizoctonia solani @i&H A HEREE OIRREEZR

B9 cm > EHHE 0.5 cm B2 MTE - H HRE—ERKC RN » REREER » 0
10 ml $EE K » oS> BIHERE R. solani 7 WAGO ~ AG 1 ~ AG 4 ~ AG 7 (BRFZ$E T F i 8R4t
EREHERRE 0 B CAB 4-11 ~ Ehk ~ 773 ~ B3R ~ 125K - KB - B BERZ 0.5 cm BFRE
BEORIEA 40 R HERET > 1R 25T » 16 hrs RBAERFETREE > SREE 4SRN - 4 E5H
24 hrs FAIZEM AR 5 RiFET » ECeRRLRA) » AL FAA (formalin acetic alcohol) ZEE&FELLE
E » DAREPSSHAEE T-branch formation DU Bi#HE¥5R (mycelial aggregation){ER{E ALK IERE
19 - SFERESIBREHERES FPREBARZEES] » LLR. solani & WAGO ~ AG 1~ AG 4
i AG 7 (BREESEZUZIRML) ZEHEERRLIB CAB 4-11 ~ EHk ~ /15 - BEE - &FE - RERFIE
SRR 0 DL PDA ISR ERTER 7 K% > #5% Kousic FAZFHEN? - INEE &% DIER 0.5 cm
ZFTFLEF TR MR > 13 BB A BB 23 R BR Z 8 (polyethylene membrane),” FERFHBENHE S
BT L RERERRER L DERENHECES R ERHR - SRUEMSREEEARTIE

B dolani AG 4 HEEEIFE T EKEE BVB No.4 82 Finnpeat t IR,

R. solani AG 4 HESPE [\ MRS —1K > DL 30-80 B BERREShiis R 7 X » FR#EE) > fHH
SPEAFER > TRSPIERE 1~ 2 - 3 g KENBFETRE 1 /8818 - 37K& 60 % » DL 60°C g2 3 /N
Kff%Z BVB No.4 82 Finnpeat &+ /5 » ~NEFRRHEEREIR  FIER 7 X% /EREEE -
BRI RBIZ B IR - MRS 1-3-5-7~15-30~60 RRAER 0.8 cm &
IRAEE > ZEBRRYIF 0.2 cm B - FENESEERRIRE [ SR 30 4% > #l R. solani
AR - BRI » IERGREECNE » 1Y 14 RESFBEAHERE TS » 12 /SR
ETFLUKYER » AR > BEREEERISEE - {I R solani ZHITE - [E4} » FBLHLEK
RFZ R. solani S3BEFRFAGSIIIKAEZ BVB No. 4 &+ NMEHCRERHER » DIRFEZ R. solani
3HERR o A PDA BSEEREE 7T Xtk > HFIEBEES 01 - 109K BVB No. 4 &+ /M8 © 7
FE TR T KL BRBILLL - 2~ 4 % [EREFESE BVB No. 4 L /VE - 1R 7 KRS FIA]
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KHEZETREY > LLE& R. solani ST BRI BRI
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BHE B mE DB Rhizoctonia » ISR B WAGO ~ AG1-AG4EBLAGT7 (FE1) - BHEW%
352 MRS WAGO » S AG | » SUBIBREREE Y A MEVRITR AG 4 » STERSEISTRE AG
7+ (AR -

% 1. FRIBEES GRS LRI IR R R M B R S B R
Table 1. Colony characters and AG groups of Rhizoctonia isolated from diseased vegetable seedlings col-
lected from various vegetable nursery centers.

Region Vegetables NiusmOI‘t;zsof Morphology on PDA AG group
Taoyuen
Dachi mustard 2 White mycelium, embeded orange sclerotia. WAGO
Chunli mustard 2 White mycelium, embeded orange sclerotia. WAGO
cabbage 6 Brgwn, mycelium, flat colony, dark brown scle- AG 4
rotia.
cabbage 1 Brown, mycelium, flat colony, light brown to AG4
gray-whitish sclerotia.
cabbage 1 Brown and rare mycelium, large brown scle- AG1
rotia with dark brown exudation.
Chinese 1 Brown, mycelium, flat colony, brown sclerotia. AG 4
cabbage
Hsinchu
Chutung mustard 2 White mycelium, embeded orange sclerotia. WAGO
Chiunlin mustard 2 White mycelium, embeded orange sclerotia. WAGO
mustard 1 Brown rare mycelium, large brown sclerotia AG1
with dark brown exudation.
Miaoli
Holung-1 mustard 2 White mycelium, embeded orange sclerotia. WAGO
Holung-2 mustard 1 Light brown, cottony mycelium. AG7
Holung-3 cabbage 1 Brown rare mycelium, large brown sclerotia AG1

with dark brown exudation.

Holung-4 cauliflower 4 Brown, mycelium, flat colony, brown sclerotia. AG 4
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R. solani £ BRI A RIEE C BEMZREE (R 2) * WAGO (Mus-1, Chunli)AERRA K
PR - {2 1SC LA TR AR FEH - AG 1 (Holung-3)ifE &R » {EA0 WAGO » [7E 15C
LUTHIBE 4 © AG 4 (Cab-11, Chunli)ff 25C A RHUE » (HREEIR - AG 7 (Miaoli, Holung-2)
ECULEREEE =R -

5 2. R. solani Z3BERRIAAFERE > 7€ 12 82 18 hr KffE PDA AR RE

Table 2. Growth rate of various Rhizoctonia isolates at different temperatures on PDA (cm).

Temperature ('C)
Isolate AG group 10 15 25 28 35
12hr 18hr  12hr 18hr  12hr 18hr  12hr 18hr  12hr 18hr
Mus-1 WAGO - - — 0.1 03 0.8 07 12 05 1.3
Holung AG1 — 01 — 0.1 03 06 07 1.1 06 1.1
Cabl1 AG4 - - 03 0.5 08 14 09 13 04 09
Holung AG7 N — 02 05 06 1.1 07 12 04 1.0

WAGO (Mus-1, Chunli), AG 1 (Miaoli, Holung-3), AG 4 (Cab-11, Chunli), AG 7 (Miaoli, Holung-2).

R. solani AG 4 DIHEERE 775872 BEMEAE BVB No. 4 % U EH AR E S BB=AIEE)
AHEZFER - M7E PDA SKEERE Er ARFEHER - (H7E PDA LEMBREE (R3) -

% 3. Rhizoctonia solani AG 4 TERFRIEEY » DIHEEFFHI IEHEHELE agar RAEREE

Table 3. Baiting distance of Rhizoctonia solani AG 4 in different substrates and growth rate on agar

surface.
Baiting distance (cm) Mycelial growth distance (cm)
Inoculum On surface On surface of On surface of  On surface of
of sand BVB No. 4 PDA water agar
Wheat-sand 0.2/0.52 0.2/1 409 3.8
Wheat-BVB No. 4 0.5/1 1/3 4.5 4.1

z) Baiting distance or length of mycelial growth after 24/48 hours.

y) Length differences of mycelial growth were insignificant on PDA and water agar, but mycelia were
found dense on PDA and were rare on water agar.

WAGO H2 AG 1 €rfi HEE IR B ERS S - (EEER AR FBCERIEIRIEL - AG 4
HHEEMREN » BEERE  EERERSEL - T AG 7 (EERIREERL E4) -
WAGO #1 AG]1 v EMG AEESEEHE KT L » AERE EERDEBAT » AG 7THEK
ERMEBAEHECEKE L [EREFREBAR - AG 4 CEMAEARESEEHESER E »
BEHE R LR AREAR  RESER AR H Bt (R S) MEEERSFPEE
FiE S BRIEEREAR » (H AG 4 BIFEERITPEESENHE N - > EEERFS
NETERBE/INE E6) -
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4. NESTBERELRI SRR Z Rhizoctonia solani $HFTRK HBE & 2 IR 1t 722 R B
Table 4. Pathogenicity of different isolates of Rhizoctonia solani AG groups to cabbage seedlings (K-

Y cross, Taki).
—
Isolates Source AG group Apperance Rate cz(f;c)asmn
WAGO  FromProf. WAGO No symptom at first 3 days, seed coat lesion 14
Chen appear at 4th day, but no further development
until 6th day.
AG1 From Prof. AG 1 No symptom at first 2 days, seed coat lesion 18
Chen appear at 3rd day, but no further development
until 6th day.
26-1 From Prof. AG4 Seed coat lesion appear at 2nd day, hypocotyl 42
Chuan lesion appear at 5th day.
Mo1550 FromProf. AG?7 Mycelial mass on seed coat, but no obvious 0
Chuan symptom were found.
Cab4-11  cabbage AG4 Seed coat lesion appear at 2nd day, hypocotyl 56
lesion appear at 5th day.
Dachi Mustard WAGO No symptom at first 3 days, seed coat lesion 18
appear at 4th day, but no further development
until 6th day.
Chunli mmustard ~WAGO No symptom at first 3 days, seed coat lesion 12
appear at 4th day, but no further development
until 6th day.
cabbage AG4 Seed coat lesion appear at 2nd day, hypocotyl 48
lesion appear at 5th day.
Chinese AG4 Seed coat lesion appear at 2nd day, hypocotyl 52
cabbage lesion appear at 5th day.
Chutung  mustard WAGO No symptom at first 3 days, seed coat lesion 22
appear at 4th day, but no further development
until 6th day.
Chiunlin  mustard WAGO No symptom at first 3 days, seed coat lesion 18
appear at 4th day, but no further development
until the day.
Miaoli mustard WAGO No symptom at first 3 days, seed coat lesion 16
appear at 4th day, but no further development
until 6th day.
mustard AG7 Mycelial mass coil on seed coat, but no 0
symptom were found on hypocotyls.
Holung cauliflower AG 4 Seed coat lesion appear at 2nd day, hypocotyl 56

lesion appear at 5th day.

z) Lesions were calculate at 6th day.



PREE RSk R TR o8 31 5%

(37)

K 5. NEDEELRZ Rhizoctonia solani WK HEER LIVBUR AR BESIELE IR

Table 5. Rate of damping-off, and infection cushion formation by various Rhizoctonia solani isolates

on cabbage (K-Y cross, Taki) seedlings.

Isolates Source AG Disease incidence?) Infection Symptom
group (%) cushionY)
WAGO  From Prof. L. WAGO 16 (brownization of + Local lesion on hypocotyl.
C. Chen root surface )
AG1 FromProf. L. AG1 14 + Local lesion on hypocotyl.
C. Chen
26-1 From Prof. T. AG4 80 (typical damping- + ++  Typical damping-off, and
Y. Chuan off) death of seedlings.
AG7 FromProf. L. AG7 0 — Slight brownization of root.
C. Chen
Cab4-11 cabbage AG4 100 (typical damp- +++  Typical damping-off, and
ing-off) death of seedlings.
Dachi mustard WAGO 20 + Local lesion on hypocotyl
Chunli mustard WAGO 8 + Local lesion on hypocotyl
cabbage AG4 100 +++  Typical damping-off, and
death of seedlings.
Chinese cab- AG 4 100 +++  Typical damping-off, and
bage death of seedlings.
Chutung mustard WAGO 10 + Local lesion on hypocotyl
Chiunlin  mustard WAGO 20 + Local lesion on hypocotyl
Miaoli mustard WAGO 16 + Local lesion on hypocotyl
mustard AG7 0 - Slight brownization of root.
Holung  cauliflower AG4 90 +++  Typical damping-off, and

death of seedlings.

z) Infection were calculate at the 14th day.
y) Calculation of number of T-branch formation.



(38) 1 BB Rhizoctonia solani FK R BB EIRE

3 6. NEISMHERRZ Rhizoctonia solani TYEREZFRABIR ZIHIR EENTIKHER LIEBEA
WZHEST
Table 6. Formation of infection cushions by various Rhizoctonia solani isolates in cellophane bags, on
polyethylene membrane over cabbage seeds respectively, on filter papers or directly on cab-

bage seeds.
Isolates AG Mycelium  Mycelium diskin ~ Mycelium  Mycelium disk on poly-
group disk directly cellophane bag and disk on fil-  ethylene membrane and
on seeds put over seeds ter paper put on over seeds
Mustard WAGO — — — —
Mustard AG1 + — — —
Mustard AG7 — — — —
Cauliflower AG4 +++ — — —
Cab4-11 AG4 +++ —, brown spot in - -
cellophane bag
Dachi WAGO + — — —
Chunli WAGO + — — —
Chutung WAGO + - - -
Chiunlin WAGO + — — —
Miaoli WAGO +++ — — —
Holung AG4 +++ —, brown spot in - -
cellophane bag

RFFAGEEZ BVB No.4 2 Finnpeat B L/E » A& R. solani 2 ZERHERER » 3 KR
ZRRHISRANEE 80 %L b - BHHESERE < SEAMEEE - TE(E 60°CEE 1 /E » R. solani »
ZRRHIRAE 50-60 %2 ] (R 7) - fliFtz BIERGECTEE 5 propagule/g T 4-6 KEFiEE T
(&8 9) » EHURBXEFSHGEMREEEE - DORIE-BVB No. 4 /MERRCEEE - B2
Bt BRBURBOE A AG 4 group LLUKBRE B 1% ZBER  HERIReRET RS0
{EL1 BVB No. 4 558 BEFHES AG 4 FEZETE - (R S 85E 10 %2 R - "TRER
BRENR - BEME @ SREMBTIERERIE - WTHESGEZRINE] Rhizoctonia °

7= 7. #£14)"E BVB No.4 H Finnpeat fEZSR %2 3 K% Rhizoctonia solani FIfHIZR
Table 7. Baiting frequency of Rhizoctonia isolates from soilless mixture for three days after inocula-
tions of wheat inoculum.

Brands of .
soilless Treatment Amount of inoculum (g/1)
mixture 0 1 2 3 0 1 2 3
Cabbage isolate (%) Water melon isolate (%)
BVB No.4 Unheated 0 90 100 95 0 80 95 100
60 C 0 60 60 60 0 60 60 60
Finnpeat Unheated 0 80 95 96 0 75 85 95
60 C 0 60 65 80 0 50 65 55
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%< 8. BVB No.4 £t Finnpeat SZfEZSRIESE 6 K1&:Z R. solani HIRgH=R
Table 8. Baiting frequency of Rhizoctonia isolates from soilless mixture for six days after inoculations
of wheat inoculum.

Brands of .
soilless Treatment Amount of inoculum (g/l)
mixture 0 1 2 3 0 1 2 3
Cabbage isolate (%) Water melon isolate (%)
BVBNo.4  Unheated 0 40 50 90 0 45 60 100
60 C 0 30 85 100 0 60 100 100
Finnpeat Unheated 0 40 75 80 0 35 55 85
60 C 0 45 90 85 0 45 85 95

% 9. BVB No.4 £ Finnpeat #ESh 53 14 K42 R. solani WHERET 2 IR
Table 9. Baiting frequency of Rhizoctonia isolates from soilless mixture for fourteen days after inocu-
lations of wheat inoculum.

Brands of .
soilless Treatment Amount of inoculum (g/])
mixture 0 1 2 3 0 1 2 3
Cabbage isolate (%) Water melon isolate (%)
BVB No.4 Unheated 0 95 95 ND 0 100 100 ND
60 C 0 100 60 ND 0 100 100 ND
Finnpeat Unheated 0 95 95 ND 0 100 100 ND
60 C 0 60 100 ND 0 100 100 ND

ND: Not determined.

3% 10. N[A] R. solani 53 HERk: A FIELSKBREBAEIR BVB No. 4 DIHERE F 7=
Table 10. Baiting frequency of various Rhizoctonia solani isolates from BVB No. 4 soilless nursing
medium inoculated with various percent of rice bran inoculum.

% of rice bran in substrates of inoculum

Isolates AG 0 1 10
group Amount of inoculum inoculated (%)

4 2 1 4 2 1 4 2 1
Chen WAGO 28 8 5 22 18 12 90 85 23
26-1 AG4 40 38 18 78 48 48 100 86 42
Cab 4-11 AG4 57 35 21 85 40 25 100 10 56
Chunli WAGO 12 6 0 26 16 6 95 78 32
Chiunlin WAGO 8 6 2 48 27 8 95 76 55
Miaoli WAGO 14 8 5 16 22 6 86 84 46
Holung AG4 2 1 1 65 52 8 100 100 58




(40) 1 BB Rhizoctonia solani FK R BB EIRE

Ao

SERTABRARE T1EfR L/ E 358 Rhizoctonia » {EigH, AG 4 ~ AG 7B AG 8 @ » TTEBEEZREE
ZIER AR AR WAGO B AG 1 FlRER B A B B ELH L » B AR LN EFLISE AR T
BRINER - HE L WAGO #2 AG 1 2 FEFFHAREIY » TEFENRAHLES - NHERES
X local lesion - FHA WAGO 2 AG 1 & 30°CLL EZEE » T AG 4 HIfE 25 C AR - RibEE
MERFEES - Bo &R Rt T E# 5153 B (differential isolation) o

R. solani 7 T FHERE (R MEHEC FFHEHNEZEMEWV - FABZIERRENE ARTMEE
FWRIRMED > R. solani FEEPBE M FRVABRHERIE (celloidin B BYHR « KEERIGEHFEAR?D
AREEBRUR R. solani (EEEBBRT TRERNFPHEAR  MERFEEZ EIESEN - HET IR
KB - IR BAR > ¥ Kousic, et al, 12 ERFE - BEBEREE/]  SERSEKE
DABCHEF TR REIISE (recognition) HIRTFRAZE -

BRIIFEZ Rhizoctonia » PAERERE 3 R FEREIHEEHER B - (HE5E 6 REEERE 1 g1
HE Bk R HIRFRA MR lisy (B2 14 RUHERE 58 HARHSRAINEE 90 % »
AJRE RNV HGEE IS BRIt B8] » MR ERBEEE (food base)FEF T e »
BRIREHEE LA TRERHNELNESRKECERE - LHEBHEERBES Rhizoctonia 2 FFKATE
™ o MLAKKE BVB No. 4 /MERG R HER - HOBECBEREUNBOES AG 4 group » BLUKIRSE 1
% ZEREHEERIBCREE  HiRE AR S B ENS - BUFME - ST TE KR SETEm
#1T Rhizoctonia - EHE R #5588 » Rhizoctonia 7 IREFBIREZ BB h > EHYIERT A4 » KL » |
Heam M E DUE BB E G RE EE AT Rhizoctonia SEK < HIEIR -
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Pathogenicity and Population Dynamics of Rhizoctonia
solani Isolated from Soilless Nursing Mixture

Chun-yen Yeh!), Kuan-ning Chang3), May-ling Chang3),
Shi-pan-yu Hsieh?) and Yi-hsiung Hwang!)

Summary

AG 4, AG 7, WAGO and AG 1 anastomosis groups of Rhizoctonia solani were isolated from
diseased seedlings collected from soilless nursing mixtures prepared with sand or rice field soil.
Typical symptoms and death of vegetable seedlings only caused by AG 4 groups. Whereas local
lesions were caused by WAGO and AG 1 groups. Growth of WAGO and AG 1 were faster at 30°C
or higher, however, AG 4 groups favor 25°C for mycelial growth, thus temperature treatments asso-
ciated with selective media may available for differential isolation of R. solani. Host ranges of R.
solani are very wide, yet differences were among different anastomosis groups. Any groups of R.
solani didn't form infection cushions in cellophane bags, even directly put the bags on cabbage
seedlings, perhaps due to insufficient area of contact or missed recognition of host surface struc-
ture due to the thickness of cellophane bags, but AG 4, AG 1 and WAGO did form infection
cushions only when directly contact with host tissues. Populations of Rhizoctonia in soilless
nursing mixture were arised after three days of wheat inoculum were inoculated, but tends to de-
creased after six days of inoculation, however, baiting frequencies of the pathogen were again
higher than 90 %, perhaps due to consumption of primary food base, the rebound of Rhizoctonia
population were postulated as colonization of the fungus on organic materials in soilless nursing
mixture. 1 % of rice bran-BVB No. 4 were more available for prepare of inoculum for AG 4 group,
but higher rice bran contant would result in over proliferation of bacteria or certain antagonists
since its higher content of nitrogen sources. Thus it was postulated, proper strategies for organic
matter management for soilless nursing mixture may be available approach for managing Rhizoc-
tonia damping-off .

Key words: Soilless mixture, Rhizoctonia, Pathogenicity, Population dynamics.
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