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BRAHE T A5 A+ B IR IR B
S WD TP BRE TS ISR Fors

TS

TE 25 C UG ZREF358Y » IR AR A B LB SN E AR Ascochyta ~ Rhizoctonia ~ Pythium ~
Fusarium B Alternaria EJRIRE ° T Ascochyta ¥ Alternaria [RG5S HAERE Y | - Rhizoctonia ~
Pythium ~ 82 Fusarium & 2R+ BHENMEPREEFYETE RN TERER - R AG 4 HEHRE
HmZUREYE » AG 7 BERNERIEME - {BEREfE BB FE 2 LR (colonization) ; AG 8 HIFR[/ERH &
KLAT 2 HEH B FERHEE - NEZKIES Rhizoctonia AG 4 B2 RERIVEER » HZ—H
Fusarium 25 F. solani - /MVELENEE 10 55 - fiERERILERES - REMEARERS - A3
HIEREAIER » TR 20 {55 - EEEVIRLERERS - TRERCBEEEEERK - #F4ER
HTE . HE IR KA FIRFERRH < AR R - ARRTERTR B RISFER R 2 7KIRRE - SR
o MEYRFEEREEDL - ENEG R ERRIE » 3R Trichoderma g LERE R - (HHIENE
hAIRBHEER ZHRBER » (R ZHREE T LA Thiram 5 Metalaxyl » DU 22 B i F B ZER
HIHIFFTEY » T Monacrosporium S RAREHIEE

BRGEE - ELNE - IMMMKE ~ B8 - SE TR - SRR -
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RE 78 LXK » £EMEEREE HEEE RIAARERERNRE  (RBISmEAHEE
FEEEERENE  HEMEAPEERERTZIB415161D « HNREHZVENMRCBE  HEFTHET
DFHEEE - HEMLEERLRZES /N ER T FEEE  RIEEFEERUERLNE/H
R - B AN & R (BB E L% damping-off). 2 PR » SERRREMRLENVEEZERA] - (H2p 0%t
DAFZeH] - RBL > ARFeSHEKRME R R E A B NE » FIARREFHYE RS TR > &
ERH e FEEE » 8 Rhizoctonia FiIBHIBIEET » MigTiw Trichoderma fE/ B2 A 17RE -
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FIRFEEGCETHINE®  DISREF RN EOREE - HE - BERE%E - AR
HEMENERIRZET > DL 0.5%Z Clorox RENRH 1 /78 HREEKFEE-R &3 &
# - B A S HEIZA/KEZ BVB No. 4 - Finnpeat ~ Heco Ei Sunshine No. 5 ZPUfER -5
B 1 25-28°C 2 A RAFEETER 24 /NRp» BUHIFE FIARER K P 8Eis B E R Water agar |24 hr >
PRI WS R B - RIEEFERCEFEEER Water agar DUHEHRFZRIFRER -
SBUHE - &3kExR - R - B IEE TSR SR ERALCREN BN EERR »
MR DUSISRIIES7KE 60%2 /18 20g » #& 20 RETFRB—HBAL - BB A 204
AR—EHE  BREENVER - REZSHEEGERHEE T thETER: - Btz B
=8 B 3 SPRIHEAIE 10 B¢ 5 > <3 B 7 43 ARAIE 0B S -

=~ EERER IR KA R AR S VIR EF (microflora)

(TR EYIRE R

AMELL 10 55 20 fERMEHEC SEE KRR - 121908 6 /NKFEY 0.2 ml Z RSVRIEA g -
PR HNHERE CBML SRR —BA » —BfIR—KE » 20 BRAR—EH » BEH
PUEH -

BVB No. 4 > Finnpeat + Heco * Neuhouse VU R EGRR B i~ LA » s BILARTR . H
EE T A8 Rhizoctonia 4} » 55 LA Henis@)EFE%ET 2 Multiple pellet soil-sampler (MPSS ) EY
&+ /B 155+ Rhizoctonia TEILVUREME T MBI IREFFE - MPSS G XREURE 15 F pellet » B
A—HRN - RIS —8A - —BR—FEK 20 RAR—E® - BRENER - (5%
SiEiE (estimated propagule/g)/ N5 In{1/(1 —X)}/average weight per pellet> AFH In £ HARBE
X BRHHETE -

(C)AREISTBERR . Rhizoctonia AG 4 Z &SR :

HESBEPR(Cab 1) » FEEREZRSHER(Heab) @ 3EEBEPR(Rad) - Pa/NBEER(W) » =FREE
FEAL D BERR(PL » P2 » P3) » BB BERR(RO]) » FEAREIZKIEZ Rhizoctonia solani 53BRR » BY 0.5 cm
BERZE#BE » Ll Kronald Bt Stanghellini?)Bi2$ clean slide method » fA coating —J& water agar
Z slide | » FEHfE 2.5 cm » 7£ 25 °C - BBEEH - EABFHIREEE 24 hr - TR DUERERET B
RIS BB BB R B LEFRCO » N - A (AF » Anastomosis frequency) =Rl &Ri(AP »
Anastomosis point)/f&#EE5(TCP » Total contact point) e

TS

GAETFRERERER  EHEER water agar F{EMH, Ascochyta ~ Alternaria ~ Aspergillus ~
Penicillium D\ J—REM MRS » BE 8.6%KEEHEEME  BESEHE VD ESR
ML EHENEUHEREROBAFEIHERER  EEE Ascochyta ~ Rhizoctonia(ALAGAELE) -
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Pythium(JEEBHH) ~ Fusarium ~ Alternaria J; Trichoderma ; TLAPE/I ~ & TFIHH/EHNER » FE
LA Pythium ~ Rhizoctonia ~ Fusarium ~ Monacrosporium F{1 Trichoderma £5¥(F 1) - #gH:Z Rhizoctonia
HESEHTERS AG 4 B AG 7 DEMSE WAGO » —#k Fusarium iR$EEE F. solani; Trichoderma
RIBA T. harzianum H3RERE S « DAREZ BRRE T KRR TR B s E s R
NE » FELL Monacrosporium ~ Pythium ~ Rhizoctonia J;. Trichoderma £5F (3 2) » L Trichoderma T
B EEBRASC)E - EREENETFFHFSEI £ 25T > AIEHEREREREFIIFHESE
Trichoderma ; L Rhizoctonia TS > 15°CHHE/IUEEF IR » MHEREREEZEFRIFE 25CH
S3BEZ Rhizoctonia ; Y] Pythium Fz Monacrosporium £E 15 F 25°CARRET » BRRIDIEER] - & 12 2

HERRHIRER S5 > AR ENRFRBHER - ERRHRRAZREX -
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Table 1. Major fungi baited from four soilless nursing potting peat mixtures.

Vegetable Contamination of major fungi (%)
seeds BVB No.4* Finnpeat Heco Sunshine No.5

Cabbage Ascochyta 25%" Unidentified Rhizoctonia 25% Trichoderma,
Rhizoctonia 20% bacteria 100% Pythium 10% unidentified fungi
Pythium 10% Fusarium 5% and bacteria.
Fusarium 15% Trichoderma 15%
Alternaria 5% Unidentified 45%
Trichoderma 15%
Unidentified 5%

Chinese Rhizoctonia 25% Unidentified Fusarium35% Trichoderma,

cabbage Fusarium 15% fungi 55% Pythium 15% unidentified fungi
Pythium 10% bacteria 45% Rhizoctonia 10% and bacteria.
Alternaria 5% Alternaria 5%
Trichoderma 15% Trichoderma 15%
Unidentified 30% Unidentified 20%

Cucumber Pythium 40% Unidentified Pythium 25% Trichoderma,
Rhizoctonia 15% fungi 55% Fusarium 15% unidentified fungi
Fusarium 15% bacteria 45% Rhizoctonia 5% and bacteria.
Trichoderma 15% Trichoderma 15%
Unidentified 15% Unidentified 40%

Cantaloupe = Rhizoctonia 20% Unidentified Fusarium 15% Trichoderma,
Pythium 10% fungi 55% Rhizoctonia 10% unidentified fungi
Fusarium 15% bacteria 45% Pythium 10% and bacteria.
Trichoderma 15% Trichoderma 15%
Unidentified 40% Unidentified 50%

P AFEHESRERR LB BB R  RETRREER -

1) BAEZ BB =8 5 3 DB E 1035 # » <3 T BERAEO0EKS -



K 2. NEREE FHBSEERALC M EF I T EER

BB RS R A Fe i 5 28 28 5% (33)

Table 2. Major fungi baited from nursing media for poinsettia under different temperature.

Seeds for Baited fungi
baiting 15C 25C
Cabbage Alternaria Monacrosporium
Curvularia Pythium-like
Fusarium Rhizoctonia
Monacrosporium Trichoderma
Penicillium Unidentified one-celled transparent
Pythium conidia and 2-3 celled, dark brown
Pythium-like conidia
Trichoderma
one-celled conidia
Chinese cabbage Fusarium Aspergillus
Monacrosporium Cunninghamella
Pythium-like Monacrosporium
Trichoderma Penicillium
Unidentified one-celled conidia Pythium
Pythium-like
Rhizoctonia
Trichoderma
Unidentified one-celled conidia
Watermelon Alternaria Monacrosporium
Fusarium Pythium
Pythium Pythium-like
Pythium-like Rhizoctonia
Rhizoctonia one-celled conidia
Trichoderma
one-celled conidia
Cantaloup Fusarium Monacrosporium
Monacrosporium Pythium
Pythium-like Pythium-like
Rhizoctonia Rhizoctonia
Unidentified one-celled conidia one-celled conidia
Cucumber Curvularia Monacrosporium
Fusarium Pythium
Monacrosporium Pythium-like
Pythium Rhizoctonia
Pythium-like
Rhizoctonia
Trichoderma
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Table 3. Six hour interval time course fluctuation of bacteria and fungi population in diluted BVB No.

4 peat mixture.
Sampling Folds of dilution for peat mixture
time course 10X 20X
(hr) Bacteria Fungi Bacteria Fungi
0 ++ — + ++
6 ++ + + ++
12 ++ ++ + + 4+
18 +++ + ++ +++
24 + + + ++ +
30 +++ + ++ ++
36 + — +++ ++
42 + — + +
48 +++ + + +
54 + + + —

it —FOREREE  +RIBRMTEESMEREDT 20%  + +REBRIMAEEMGETRH 20-
5-0% : + + + RIFRMPEEIMMAEEZLH 50% -

SR L/ VE N Rhizoctonia TS » FHFIEZBHIZRIGER 0.3% » LA pellet BRI 0.4% »
DAt A 545 T 35BS (propagule) EUH{E? 0.004 & -

EHARFEEYIRiR B Rhizoctonia » HEEFERZE AG 4 > DIKE [FEEE/EY)Z 53 BEfk(isolate)
AR BE RS » TFIERIBRIR 5 R S B AT 5 B AR o Bl & SRR (R 4) -

% 4. NFEIZIFEZ Rhizoctonia AG4 Z BlE R (%)

Table 4. Anastomosis frequency among various Rhizoctonia isolates.

Isolates
Isolates Cabl Hcab Rad \\A! P1 P2 P3 Rol
Cabl 46 58 52 40 23 ND ND 20
Hcab ND 46 ND 28 ND ND ND
Rad ND ND 30 ND ND 20
AVA ND 40 ND 20 20
P1 ND 65 60 40
P2 ND 20 ND
P3 ND 40
Rol ND
ND : K#HIE -
= A
5 Bm

ELBENEESERE R 2SCEAGRETHY 55 BHHHRH Ascochyta ~ Rhizoctonia
Pythium ~ Fusarium B Alternaria EJRIEEH » T Ascochyta B2 Alternaria B R EEHER » EEFREER
SRR EO » 5+ E PR ATREMEAR S - 5 [REE R IR R LA LA vz g (231981
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JBEEORE > Fusarium AR 18 BRFEIS AT B MR E 2 M E g2 K Rhizoctonia
Pythium B2 Fusarium EFURERRLIEFEHNEFREEYEHPERNWFIERI - BT Rhizoctonia
EREMEREO » (HRMAIESBIILASR - Rhizoctonia L AG4 B AGT B » AGS #54> - AG4
WA EBIVREYE » AGT A EIRFEMEEhREfE HEE 2 fE 7 I colonization ; AG8 HIR[/EHRE
KT 2 HEEHENK local lesion » RN[E|ZRYFZ Rhizoctonia AG4 [ BERTEER @ BIERBHE
SIBERR - BER(IARE 100% @ TREZHERGHMEERE » 78 ER(W]) > BB BER®RO]) » 2B
BZE2IRAE » B/ 2 mm > TiEAMSERC BRI 2BEEEE - KRR 1-4 mm > SHER
FriRBEASEEE - HRTEAN Rhizoctonia AG4 T 43K HG-1 B2 HG-II R subgroup,®0 » {EJRFM:> 2=
HARHRE -

iz —k Fusarium 55 F. solani {Ef3RIERFEEHIES - BEOREREERERE R TS -
EESEHECRE  WEEEFREZEEC  BRAEEEH > TTReRRERRE CHE » SR
JRAEEER 24 hr AEHECEKERATE > REAERREEHRAGBCRETRE - EFHIARER
HERCMEYHAE  HBEETTHERERERTEIMEER  RILEBELUEE REEERE
YELLE ©

REEELEERERENERRRE > HERMHERENRME - K Pythium 82 Rhizoctonia 1EH
R > TRMLARIBEE - RN ERE > AT RIR Pythium > Fusarium 52
Rhizoctonia 2% FE% R B » Cartwright et al. @D52 % Koch's postulate 258 Pythium BIREHELFHNE »
MEFAEENTIERER - HRMEEEEEEERKIPRINBEEEYR  CHEEEREY
I Rhizoctonia IR FEMEYREF(202D » MAIRERREER - BE LURENEEE  HBRE
AEENMEFRC LEWER  EEES @ IRTNETESRER @ KRR N EFES BB ENRR
BHIREETE® - HAVEP R CREEEERE - #ERARERNEER - ERENMESHRERED
Hemisinne  EAKBERRS  BHERER 0.5%(F 5) » [HAgeRS T - mbeses - DBcs
BEgE fEF -

2% 5.Rhizoctonia FHTHE SE T NME AR
Table 5. Retriving frequency and estimated propagule density of Rhizoctonia for fresh peat mixture.

Methods for retriving Estimated Prop./g
Baiting (%) Pelleting (%)
BVB No. 4 0.1* 0.3 0.002
Finnpeat 0.0 0.0 0.000
Heco 0.3 0.4 0.004
Neuhouse 0.1 0.4 0.001

% : percentage were colony number count vs. total colony number.

DisiEmEsgEs 0 10 (MR T » MIERHRILERR - WTRERAIRRIREERS - AHISIEE
4 - FHEERFRE TR - ATRERR Ky TAEINER - BB > SCHM P IQFEATE
M 20 (R T - AEEVIRIERER @ TREERE CBFESEEEA » BF LRI HER
R (B AR E BB (substrate) > AUFREE TRECGE o KA FIRFFEIRR L BFEHERR - AIRBERTIFNE
REFERRNEE/KIRAE » ATRES SRS - MEDRFEEEED - (HRRC BERERIF - LHERRBE
B RIELEATITT - KRR SRR B R AR N AT AR ERCER T E -

Trichoderma F3%3@ < THER - FEHHR - MREESEREZ TR » ANMERH IERES -
BRTREAeNS  BEFENEMER  B&H ARSIV AR>S » F¥ Rhizoctonia
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BENET$0%] Gliocladium B2 Trichoderma®62®) » Rt Trichoderma AIRER MR SAEF_ F¥yA%HY Thiram B,
Metalaxyl > % B2 R it P OSSR Frlf i A HIHNRIR - 2 FTEERY non-target effect o PRI LAIA5 |2
TR - DHTIHRRE ERErIREE - (E R AR N ERNEERER » REERHRNFEE— -
[l Monacrosporium B EARBNER  (HERREERS » MRETME -
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Detection of Major Pathogenic Fungi in Soilless Nursing
Medium for Vegetable seeds

Chun-yen YehD), Yi-hsiung Hwang!), Ming-lang Lee?), Shi-pan-yu Hsieh?
Shu-ying Hsu3), May-ling Chang? and Kuan-ning Chang3)

Summary

Ascochyta, Rhizoctonia, Pythium, Fusarium and Alternaria were major pathogenic fungi
groups baited with cabbage, chinese cabbage, cucumber and cantaloupe seeds, from four soilless
vegetable nursing media. Ascochyta and Alternaria are seedborne fungal pathogen, which might
colonize on seed coat originally. However Rhizoctonia, Pythium and Fusarium was the current
pathogens causing seedling damping-off of vegetables. AG 4 and AG 7 were major anastomosis
groups of Rhizoctonia which were baited more frequently from soilless vegetable nursing medium,
whereas AG 7and AG 8 were baited with low frequency. AG 4 was highly pathogenic to vegetable
seedlings, causing typical damping-off of various vegetable seedlings. Although AG 7 was non-
pathogenic to vegetable seedlings, it could colonize on the seed coats, and AG 8 caused local
lesions on seedlings with ages less than seven days. Among various isolates of Rhizoctonia AG 4,
there were significant difference of anastomosis frequency for one against each other, since the
existency of sub-anastomosis groups. An isolate of Fusarium was identified as F. solani but its
pathogenicity was not examined. Under series dilution plates, of soilless vegetable nursing media,
ten-fold dilution plates, bacteria were more frequently than fungi to form colonies on water agar,
perhaps due to their higher population density, and their inhibitory action against fungi. On the
contrary, under twenty-fold dilution plates, fungal colonies appeared with higher frequency, which
were deduced as their lager survival structure, which enabled them to germinate faster to form
colonies. As proposed by time course of colony forming, conduct a long term and high moisture
condition for soilless vegetable nursing media, might result in highly propagation of bacteria, and
to inhibit fungal pathogens, but such conditions were not match to automatic machinery seeding
system. Another fungal group baited from soilless vegetable nursing media was Trichoderma, but
it didn't supress damping-off of vegetable seedlings caused by Rhizoctonia or Pythium, perhaps
due to Trichoderma was ihhibited by fungicides coated on seeds such as Thiram or Metalaxyl, or
other fungicides applied by farmers during seedlings developing. A nematodes trapping fungi,
Monacrosporium, was also baited from soilless vegetable nursing media frequently, but were not
examined.

Key words : Soilless medium, Rhizoctonia, Baiting, Multiple pellets soil sampling.
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