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FREBEEL, BRI 2ERZMALL (AES.
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ERDIEEG~DBEHID TON T Wiz, £7-. B
THEEOEFZET O, ELEBICBE L 2IFEK
I LT, BUKEHBHER I Cw (R - BE.
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AT DIERNIC & 21E 723 DRI S IE 2 JUET &
Zzot, 1 HHOFETIIHATEZ o7,
19994F 3 -4 H i Tl3. BEEBGEIR D F 4 D
BRIV THAEL 72, 4EFroiz725om . A
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T ZHEHITOMRNIZ 225 OB R < . 3 A DR
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ERTOIE 725 Clk. 13607 (52%) DIF/EGE TR
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BN D NTAZ 7285 CEERP O LR 1 R, @45
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R ANBETE DI G TH W I Edb o7z,
7o, FEIGHBUEIRZ 19744E 1SR D 72 L NIE T 2 EEH
HIE L7225 % < DORIZED 5 19904ER I Fe AR 3 THAE
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OFEFEEDL ClF. WMIBRE L COMEOZEE 2179
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R % FEHE L 72,

1) RERE
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RBIN, RERPPERICZ > Tz, LL, TV
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Rk, KOEBEBITIZ e 5 2 7 D33 & ok
BIncuid, v 787 FEERICERIEMER S N
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FRSLBERD SNt Fio, IR E LI IR ALY
AR NRWEYBHAING 2 L6, HIRINTE
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ZIERDERD S, FREFTALEKR T 2 2 LS
o7 (BR - B, 1998) . AR D FE 4k
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I RARRIE S A 5T ICHE U TBEEBEEIR

1996-20144F 12513 T, RTENTIZZZARD 6 F6 4
L7es A 0 rh T HEEDBEGE E 7T RE L TSRS
ZRERZ MR L 72o 2 DFEWR X, Ps. fluorescens|Z &
B3 Ay IR UV - 2. 1974) B X O
Ps. tolaasiilz X % > A4 % /r RIS (FEIL -
1993 ; Tsuneda ef al.. 1995b) & REMDEERIT 2 2 &
D OB IR 29 &Rl L 728, BB B v
TR SN T 5 2 L EREETH o7, ZD7d,
AR D[Rl E 3 & BRSO BT 21T - 72,

1 RRE DB
1) MRELTAE
199451232 6 19964 11 HIZ T R IR IAERHR
PCBRHT, PR RH, SR RE KB 3 K OV ==Y
DA &7 FEECTHER S B LB T2k & 05
JRE % L 72, o BEHES 3 Heart Infusion Agar
(DUF HIA, Difcoth#) %M w7z, srBEIx. 1.5%
TNVYIVBEF M) LEMZTZI0N AT LI LTI
AL (LS, 1991). -40°CTHASIRTE L 72,

2) R

T CTRE L > A4 ¥ 7 FFEED 7L 78S
B wFne s b HIARHIC A, MBOEEZ R
T 2 MBI B S iz, AINZEETE D & MRS &
210, 27 (M5).

H5 EEEXEM (28°C, AHEIEE) ICEBID
SEfE (LET1001). X4 —JL @ 2. Omm,

2 DHEORERME

1) BB LTITE

(1) #tslEs

AlBRIC I3 LE1001 bR CABRISCEATRMT 23 i) 3 &
Oz LE10245kk  (FFEETTRI T HER) Alva7eo

(2) BRYa ¥ zRWEERAR

LE1001 B#k® & OLE1024% Bk IZ. HIARGHLC 28°C.
ABINFIFIRGEE L. IR RN B k OB EEEE (BIOLOGHE
#) TH10%ctu/mlC PR L 2 SR 2 (R L 72, 1272
AREIZHEL TS 222100 1 & 7 1944
(5l - #8290, X6 a) ISR T, S RER30ml 2
BECEME L IIEEEME L 7o, Bl L 221372KIE00
E15-20°C, #EI0% U LD NTRARETERHL, BN
DEMRBIGEL 7o, HHEERRL 29T H A, 2HHYE
SR THE L (K6 ¢),

Ere, BEARLETEBEROSA Y r Ik (5
#/290) 12, F910%ctu/mlREE O & (LE1001) ZiEA
L, SHEE=—ARTHE L (K7 a), HEA
BRI AY A )Y (ITO MICRO SYRINGE MS-
GANO25) % Hv>, 617IEEAE (44£20.56mm) Z @Az L
226 TIZHFC5-15mmZE EH L, 10M8 (F4x D ERH
5-16mm) D% F-FEA IR LT 1 72 b 8 #O0. Inl %
HEAL, BRELZIZERIZIENDANTIZRZGTEH-
L. 9 Efs 2 oA = — LS Tk -
7o SV RS e ORI, BRI ICUIIT L CEEN
HDZ R A BI5E L 72,

(3) BRI 977 2AVW-BSRREDRE

LE1001 B ¥R IZHIAT28°C, 48-T2If[Rs % L. Wi
PR K %2 0 2 TH10°cfu/mlic J95 L 72 S % (3
U7eo BEMLICIIHURE TG, BE L2 A 2 T HIK
(AR © ARXRD) 27z (B8 - B, 20155 H 5.
2016), H5#E 2 C90-120H IR 28 L 7 B IR I3 PR A8 1%,
12-22°Cic £ (6 I[fED 7 1 77 LilH) 3E L7
ABFRICHE L, FEEBREFLEL 72, REH»54-5
HHEODBEKIC 1 UK 2470, SR EICRy %2 &
FH 7, BMEROBEEICIE, WADERS5-15mi R
BLls A2 rrFERE2 v (X8 a), B,
JERS AL Icx§ 2k ERRICT A A ) v
v, 61BSAE % HAED LS T ICHITT5-15
mmZE Ml L, BB IR0. Inl 2 FE AT % T o .
WX E LT, BEAKZEATIHEKERE L7, B
X E L ORHXOHEKIZ, &% - LS TwE
L. WifE22°C. ME80% ICBEE L - K5 m o il i~
72 (X8h), HEfE3HHICE = — LS %KREL, WE%
12-22°CIciREL I EHECEML 72,

FMROME R, BESHHIfTo . BM5-6 HH
VA TR TR IR > CUIMT L. BRI % 3
L7, WIANBIZ. BELA»o7bD 7 B
L72bDZBEICE-ST 40 “H47 BIUY “+++7 &
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M6 FEALICETIZ2HNFEAZAVCEESR 28E (LE1001) O

BEERERzEER, FEARI-20TCOATIRKRETER UK.

a BRI R D> A F 7 T I,

b @ AR, 7 HRICHTREDWEE M 2 R L 7.
c :MEFEHRR, 2HERE=— TR L .
d B EAR, 3 HRICKATHEEEOBEZ AL .

P L 7o #8E D 6 BE L 2 8FFEKIE, I 6I1I2H
DL EAkfemgE U7, Befdakbais 2 M EMm L. 2RHD
BEREIC I3 RBERR & LT fRINREEE 5 9 7 2647
Wit U 72Ps. tollasii (FRCEESERARAHR. 814) 2
W7o, BRGNS 1 RS ) 2EIKEHWT2-3
Mg L 72,

2) fER

(1) BRYA 775 zBWEERR

LE1001 Mk D i SR % . 125 Lo A 277
- FEM IR L 22 R, B4 HHICH& B X
DD —EE 0T 202 MR L7z, 5 HEICIZE
fIEBE» S RAE L, 7THHICBTEERSAEPRR
ZoTHEKLZ (K6 b), LaL. LEI001E X ¥
LE1024 Pk o 5 FE R R % WS B L 72 S SR, WY
DL K BET R (K6d) ZHERL 7%
D U A YT FREREDRESEIECERIZZED Sk
Do, — 77, K910°ctu/ml i 12 FH8L L 72 LE1001 &
PROIRER % > A 2 77 W FFEARICTEAERE L 7RG
9 HHICFEE2EPEBAEL, ITHHICRAZK->T
JE (K17 c.d) L7eds, Z2oFA#EA1ER10% T
Hotze LU, B9 HEICERIL 72 AT FEik %
Ui L2 & 2 A, ERNEIZEL KA L Twz (X
7b),

(2) BERY1 977 2AW-BSRREDRE
LE1001 #i#k % WK o> > A & 77 $h - FERIc i A B2l
L7, B 5 HH O TREIZEED S AL 724
TI LML LA 2 AT TR IS i e, 18D
5B L 7241 HE R IE 2 - 3 HIBLLZE 2 kit L 7225,
DRI 20, AL 2o Lo E
FFIEL 2 L S e (K8 ¢). X651, HEfEIGH
HONFFRO—EBI BB Z >R L 7 (K8d).
1 FIHEBRIC B VT, S FEEDORER 11374, 6%
DEETRD b (£3), WHEKEREX O KEE
11E, 4.9-11. 1%RD 5N ds, BEEZKOZ L3k
Dot Fhoy WEBKEAEX ORISR I3 AL A
2T, HHRNEOEMS IFEAERDSNRD > T,

£33 BRYVAYTICNT 2EERROBER

AT FEAR
ook FUTINED DTHERED
+4++ + -
1[EHME%  LE1001 67 50 (74.6%) 7 2 2 6
KX (GEAK) 54 6(11.1%) 0 0 0 48
2[E A% LE1001 41 21 (51.2%) 2 6 10 2
814" 43 18 (41.9%) 0 1 12 2
KRS (W) 41 2 (4.9%) 0 0 5 3

1) &5 %7 555508 L 7= Pseudomonas tolaasii.

2) K910°chu/ml i FH%E U 7= M BRI & 72 |2/ 2 0. Inlid: A Bt
L 75 FER 5L,

3) BEMILL TIE L 5908 M EH#4.

4) #E 5 HHORATFFERE. I L CHENAT OB % JH7.
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M7 BREARLICEBIZIHFEEICKTT 2EERER. 10cfu/mEEICH
UL EE (LE1001) OBE RO ImlZHRYAM MUY IZRAN
TEAEREL, IFEARAIIERES (BN TEELE.

a : RO FHEEIF 3 HME = — VRTHE L 7.

b Bl 9 HER ORI T FEAEDEANIRICIE, BRI > THL < B~IRA.
¢ EMIBHEICR 6 N7k, BREIL L TREIIBLE L TREZKD.
d G (o) OREM8HE. THEAREASRAL, WML KL .

‘ : ;. o T ’ g Z i, - I
M8 HRLICAEBIZWFEMEICHT 2EERER. 10°cfu/mEE ICTHR
U7coBtE (LE1001) OBERO. Iml 2 HRXA YA NV UV IZRAWT
EAEREL, BRIZ12-22CTBEEL .
a : BRES5HHOSFIMRICEARREL /2.
b : HEROREKIZ 2 O, 22°CTEL 7.

C L HERES HIRICR S e g F oM. BAEDEA L TRRFILL 7.
d I ABR O TIME. THREREDPREL, #L CEL 7.

HROHEEDHIRINA S TRk yE 2 #ET 3 DHMEORTE

% & ML A 2 RO AR IR T 5 B G 0YE 1) MRELCHE

Dotz LU, B2ffi5 HHOBRAFEEZEMTIC (1) #HEEk

o TYIWT L. BN O 2 Rl 2 JR A L 7oA 19944E12H 22 519964E11HIC 21 T K4 BRI BRAREL
PR N D B R FRDAAH AR S 1 25 > & HUE L T /e, PRET, FREETRH, B RE T REFHT & K OV = HH o
—Ji. Ps. tollasii (814) ZEFEL 7= 4 ¥ 7 WhFFEME A7 IZREE CHERINI LIS FE R o578 L
b BRI, BREE LS X OEWPEOZEDED & 208k E HV 72, HIRERIE, EMOKEKE O] %
N (F3), L L. P tollasii (814) Z#EME L 7= 32 1F. 19964E12H IZAmerican Type Culture Collection
795k ELE1001 Mk 2 820 L 72 Ptk L 13, AMBL (TAVUAARE) L DAL 7 Erwinia carotovora subsp.
LA TE Lo T,
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carotovora (ATCC15713). Er chrysanthemi (ATCC11663)
B L OE: cypripedii (ATCC29267) % HEEAL 72, BEIERE
DERFE, T-1- (1) ERRETETITo 7,

(2) HEZNHEEORAE
PEERE ORI 2P ENZ, Manual of microbiological
methods (Conn et al. 1957) \ZHEHLL CHE L 7,

(3) 16S rRNA BEf=TF DRI

alB&Ic 12, LE1001 Btk (ABRHEEATRHT T BERE) & X
O LE1024B#k (KPR BER) 2z v 7z, Al
DI16S rRNAEE T2 R RIICHIE T 2 2= N =)L 7
FA4<— (63f8 L N1387r. Marchesi etal..1998) %
FWT PCRIZIC K D B O IEEY 2 472, 2
5 DRYIEFEY) % Bighye® Terminator v31 Cycle Sequencing
Kit (Life technologiesth#l) 7% Fiv>CPCRIEIC & b
> — 7 v ARG, Applied Biosystems 3130 Gen
etic Analyzer (Life technologiest:fl) 7% Fv>T,
T4V 7 by =27 Ty A XD KI650bpD LRSI %
WEL%, Zho DRI EZA Y —Fy P LD
DDBJ (http://www.ddbj.nig.ac. jp/index-j.html) @
DNAT — & R— A2 % FH L CTHIFEZ R L 7%,

2) #R

STBER20MME DR I3 B — TR, M. 7
7 LM, TV a— 2z RN R, dtaEr
FEAERT, EEEEZE L2, FREEEL 2o
7oo 206 OWED S S EER I3 G RO RE &
L. WY R B D Erwinia) B 3 Bk % R IR B &
L. MmAREE ZRA L 72 (£4),

STRER I A F T IR, HRIE O I, MifkE
DEEA, 36-3TC T TOAEH. b % Bt IXhEMET
Hotee A ¥ F—NUPEA, L FF—EiEE. Fx>
F—BiE. X7 FF =B P x4 e E .
L7 —EiEEREETh T, VA=A, AT
F—=A, ZVa—A, ILT7 b=, D-"v /) —A,
D-2 27 F—A, w)LF—A, bL2xB—Z, kUt
=2, ZVkua—), D-w=bt—i, YV %M
AL, BZEALL, A XV rBXU¥~u vz
LZh o,

BEEATE 2 Mk (LEI001 B MRS & O LE1024EHR) @
16S rRNAE (S T-DIEAELS1 L. DDBJDODNAT — &7 R —
AN B R X T\ B B D Ewingella americana®16S
rRNAEE T O HEFE A5 (ACCESSION No.  JN1753291th)
E99% LA EoEEMEZ R L 72,

4 SEIREMOER
1) MRBLTHE
(1) #HEE%

PR DEw. americanald. > A 5 7 FEWIRFER K
XD oL 2B Fk (LE1001. LE1024), 2 a7 v ¥
1 (Pleurotus abalonus) BEWIDEEETE X D 438 L 721
¥k (PAIOLL). BB L =Y F X~V ¥ /7 (Agrocybe
cylindracea) X 0 538 L 72 Bk (ACI017) % F\» 7z,
¥ 72, WM & U TEx chrysanthemi (ATCC11663). Ex
carotovora subsp. carotovora (ATCCI15713). Ex cypripedii
(ATCC29267). Ps. tolaasii (814) XU\ Pseudomonas sp. (818)
ZHT,

(2) RFRR. BREL &L ORMEIORET

R O R FBIEOF A X, DyeDCRIHI (#2858 -
JIL 1984) [V vBBKkFE=T7vE="7 L :0.58, Vi
KREZAV T L 058, Bifg~ 7% ALAKNY
0.2g. ¥ L+ FY Y L :0.5g BRHZXR: 1g 7
aLZ LY —VE (5% % / —)LiEiK) 1 0.7nl,
ZK¥ K 1 1000ml, pH6.8] % JEfERGME L. D(+) 7 7
E k=)L (Signath#), Frvovm—2R vr=F—
LEELO 7Y r— L (L bICRDEHMIE TEKRR S
) 2 ZznZznl0g/1%MN L 7Bz v CHE L
7oo BEARZ ARG HLICEEMERR28CT 2 MRS E L.
DHEFIC K 2R D EZE D TR EFEIRO M % 42
L7e (%20 - I 1984), R OME D720 DKk
BB 13, D3KEH (Kado and Heskett, 1970) [ZX¥8
K 1 1000ml, AZ7wv—2A :10g, 7 7€/ —2A:10g,
XA MKy bg, LYV F I L T, TIT
v i 3g, Bk MY DL b WSR2 AL
KA. 0.3g. FFTIVEREEF bV 7 A i 50ng, 71
EFE—NATN—160ng. 77> 100mg, FEXK :
15g. pH8.2] D AXA v IAY. 7V v ELIUNT7 Y
PUBERE, A7u—2ABXLU0T I —RIcL
TDH 77 b —A%10g/1BM L 72, FEREREHIIZ O L
T AV I M, AV I /BEY Iy 7Y —BXUR
VA7 by (EbicDifeoth®) % 2Nz 5g/1iEM
L 7 ERFERTS 2 fFEL L 72, 3612, RE
JRELTDH) 7 7E b—=10g/l, BERELTHY S
JBEY v 7)) —5g/lRBMUL 7RI, LY 5
T LTg/l. FVT v 3g/1BRURFUAGRET FY
77 L50mg /1% B 72 (X RIIRH ISV L. S s E
AL 2 (R L 7o, SRR K O INAIRE R
DOpHIX, A =17 L — 7 BERNCT. 21FHEE L 7,

PR (3 E RS I iR L. 28°CTREE L ¢



R EMOREDIER B » & — i8S #65 (2018)

*4 DHEECEYREMBEEwndBEOMEZNEEDO LR

i) LS

5y e 1

(n=20)

E. tovol
E. chrysasemi carolovola E. cypripedii
subsp.carotovola

(ATCC11663) (ATCC15713) (ATCC29267)

VAV NN/ 3 5) -
O-F Bk
BT —EiEME
fil§ B 3 oD 3% ot
A v F— IV PEAE
fift Ak 7K 5% PE 4=
T N UL
AF Ny REA
36CTOAE
LT =BT
F X H—BiEE
E I Q=R GV TEid
€7 F riki
N7 FF—BEME
Dy A E B
HRAZ 7 #—BiEE
5% £ K 1 1
Py ha— A0 H O8I E EA
7 L7 —BiEH
= &R O F
L-7 78/ —2A
D-¥m—X
D-Z L a— 2R
TNI k=R
D-v»v /) — A
L-7 &/ — A
Yy e —x
D-77 h— R
<)V h— A
From—x
AYE—A
WNTF ) — A
774 /=R
ANY h— R
77U k'm—)u
778 =
7 K= h—
myo-A /¥ h—
X))y b=
D-Y /)L ¥ k—)
D-v=h—
A4 XY
a-AF)N-D-Z)vav K
B e o F)
~u g _
HTrYna g d

ll+alla+ !l |l +aa+ | ++73

a | +taecacaacataoacaca+++aa+++aa

I+ 1 ++ 1 ++m=
I+ +++ 1 ++m
L+ + 1+ 1 ++=

'+ ++ 1+
F+ 1 +++ 1|
F++ 10+

+ 4+t

—~
—~

L+ 4 1 ++++++++

~

I+ ++++++++++

+

+ |
+ 4+ +

L+ + |+ ++ 1+
+ + +
\

I+ +
|
|

+
+
+

1) +: Bk, - Btk (d) ERTRIA, d: 11-89% D E/kDBaE.

2) Fmtimesat:

EEIRE LOaHO L ZBIZE L 7.

(3) EEORFHE TR

BB Ew. americana 4 W PEZHIAR;HLC©28°C. 48MKF
MIREEE L. BB K 2 0 2 TR R &2 8 L 72,
Zio 2@ CPEH) ISR L, 28°CT
7HRIRE L 72, B3 3 HHICEBEROARKE L O
BLEBZME L 2. oo BRSO PRI IZHIA
R E L. ¥ > ZBRGHL (DA TKing'sB. SiHL
RN ASHEE) | O v A BAEEEREEH (PE 1L

1978, BATFPSA), RF F « X7 b v« S a—RER
BzHb (1L, 1978, DLTFPPGA) B XUV FY AL R
X-BEHh (e, 1962) & R L 7=,

(4) BIREWICK DA 5T FREDS DB

19964E 11 IS R IR R T A 4 Hhds & OFFEET
RHLL 19974 1 HICBEARAG i, 19974 4 FIC
KRR EBRRE T =HIT D272 T, BEBEKL
T HMEZ AR L 72, $RINL 7 7Rk v 7
V% T TR Ly 1M DA IS o RS A v
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Teo Y 7N ZBEKTER L., SUBHER & L 7.
S D F FROKO. Iml % fE 3 U 72 B RS Ml B8 3K £ 7
HFREE L. 28°C TR RIS L vk & Bl
L7z, 8% 3 HBEIGEFEW RicA T L L% ot
C. Ew. americana (LE1001, LE1024, PAIOIl& L OF
ACI017) & [k DRz R I EEVE D & Ml %2 47
HEL . PUMERISE XA ¥ r ZA a2 AL 72,

(5) ZFIRIEHTHEE L B OB RS & BRI

BB Ew. americana (LE1001, LE1024. PA1011% X
OACI017) o Fiilids % /B L. GBS NS SR C
&R OFUIE DREEFAM % Ko, THER & DFERT L
Wk SOG 2 3 L7 (S, 1983), >4 & 7 icxf
T 2mEM . Bl 4 ¥ TEEE A CRE
Lo FEEPSYIRZERL . BEAK TS ¥ 728
MEM 7Y v —LNDHHZATA FA 7 A LI
FHE L 720 O IS B o B (F910°cfu/ml)
0. ImlZW THML 72, BRI v—L 225CoA
VX AR—F—ITEE, 24-48WEER I Y A MRk O 2
WREAZHEELZ (FES. 2010),

2) R
(1) BRBHISRINT Z2RFR. BREE KRN
Al otREt

JRFVRZDye DO 2 SEFERF L & L. T D 2 F5
FICIESEEN S RAMHDORAIZOWTHHEL
7oo PEEREE % B L 28 Hh o i B & VA & %2
L. MBOARIC & 25500 2 DR S Lz kR
. BIML 7R FBRZFAL 72 LHEL 720 Z DG
Bovv= b =8I 7V n—id, §XTD
HEEREDFIH L 72o b Losa — X ZEx chrysanthemi
(ATCC11663) At 23FIMH L 720 D) 77 € b — b

&£5 BEKORFEDOFA"

M B DMmitol  Glyceol  Trehalose  D(+)Arabitol

Ewingella americana LE1001 + + + +

LE1024 + + + +

PAL01 + + + +

AC1017 + + + +
Enuinia chrysanthemi ATCC11663 + (+) - -
Envinia carofovora subsp.carofovora  ATCC15713 + (+) t -
Ervinia ypripedii ATCC29267 + + + (4)
Psudomonas tolaasii 814 + + + +
Psudomonas sp. 818 + + + +

1) #80E « I (1984) : Dyed CHMi% FV> T DpEE % JH1E.
2) +HH, (+) D ERTHIA, - AL R,

%, Ew. americana 4 W ¥R, Ps. tolaasii (814) B X O
(818) AL 72h3, Z DfthodxtE
W IZEr cypripedii (ATCC29267) ASENTHIH T % DIsk
BRI L o7 (£5),

PLEDZ ED 5. Ew americana® &R EGHL D ik 32
JFIEID (+) 7 5 € b — L hsiY &L 7=,

D(+) 7 7 &k —iL%10g/1EN L 7- EEIFME D D
3, A I B, AV I BEY IV T7Y—8
FVRYRT P v Z2ELFMTEg/LIHMNL 755 %
ESLL . B RIcET T 28R 2BIZE L7, 2D
fEF. Ew. americanald T XTORGHICH:#E 2 HH M
BRICEEOETE R TOR L 7. A S /B2 L 72 K5H
FofErodiix, BE 3 HHMES I 2
FLIEDBIEINT, RYRT P RBML 75 o
BRI, BEHROFB L &b ITmEEICZET
LEEVPR NI, — ., AT/ BEYI 7Y —
BEINL R0 $7% 13, 7535 3 0 H M @iHZ1L
ENE L RS HH O LE L - EaER 2R L 7.

D3FEHICIE LY F o L 7g/l. 7V v 3g/lBXV
RF L OVERREF -V 7 450mg/1 % Bl & 72 13 RIS 7R
U 7= E R 2 v SRB IS BUE 3 iRl o
R RE L 72, Z ORI, WFlohc 7Y v v %
WL 72554 B DEw. americana D EIEHIZ, KEL
WPT 5 Ebrot, Y FTLE T
W b ) o LAZBEESHNL 8 L DFEw. americana
F BN TR TS 2 O L. BV L 72 553 & b
B L COOEIZNE D ol, 7. Ps. tolaasiiB
& OPseudomonas  sp. 3. AE5H B TR R 2 TEK
L7,

MEDOKRE D, DIEHORERZD(+H) T I E +—
NV, BREFEZ2 AT I VBEY I 7 ) —ICEHL,
TV BLXO7 7y BRI [ZEEK:
1000ml, DH 77 F—)L:10g. A¥ I /BESY S

Pseudomonas Sp.

=6 A-DIEFMODIEM

FREK 1,000 ml
D)7 Tt h—L 10g
HYEI B (BFIT)—) 5g
Hifb) 7o 2 78
bo (vl RPN 58
T~ 27 %37 Ltk Fn 03g
RF IR Y & A 50 mg
02% 7 aEFE—/NTN— 15ml
ESN 15g
pHY 72

1) pHidA— b 7 L — 7BERTICT. 210 ik,
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v7V—1:5g HyVFrLa 7g HFrrIY
Lt bg W~ 2 v LAY 0.3g. FF
COVBEEF R U A 50ng. 0.2% 7 0 E FE— L
7 —:15ml, %K : 150, pH7.2 (#£6)] X, Fe
americana® 537 B FLE PG (DUFA-D3REHE) & L C
BThHdZEEZONT,

(2) BEREEMICE T B Ew. americana DEEFR D
B & FRanse

3 BHEw. americana (LE1001) 7 A-D35% Hb 12 # il
L. 28°CThiE T % &, 552 3 HH Ok Lo
IXIERR0. 8-1. 2mm. FIE. &%, FIR. RiCFi# <
LR s & B, RBESFLAEAIC R > 7 (X
9). 4 HHUBEMBEOFAAEIZRA ICHETZ %
D, EEEEIERAD O FEICZEL T,

X HE B o th T IIZE® chrysanthemi (ATCC11663) .
Er. carotovora subsp. carotovora (ATCC15713) & X
OEr. cypripedii (ATCC29267) 13 ABEH ECAF L 7
Mol, 7. Ps. tolaasii (814) ¥ X U\Pseudomonas

9 A-D3IFM TT2RFEIEE U fcEwingella americana
(LE1001) DEZFMHIR. EFIFERO. 8-1. 2mm,
RN ER, AENILEEOEZRZEH.
A=)l 1. Omm

KT RBIEMICEF BEwingella americana DFEHRFNER

TR (%)
RS
HIA? King'B? PSA? PPGA?  Modified Drigalski® A-D3

LE1001 100 100 107 100 110 66
LE1024 100 94 11 79 90 76
PA1011 100 80 101 100 87 60
AC1017 100 112 120 120 17 62
S) 100 97 110 100 101 66

sp. (818) kAR DEVEZ VIR L. Ew. americana
(LE1001) & DFBAE%5 TH > 7z Ew. americana 4
WM % A-D3EZHE & OHIA. King's B, PSA. PPGA. %
BERYTNVAXF—DK/EH R L. 3 HEICER
B JIE U 7R S, A-D3R5HL O PRI 13260-76% T
bHole (F7).

(3) BREBMER WA 5T FEEDS DB
1996411 Hic Ry B R F A T4 5 v 7
BXOWETRRKHATL > 7L, 199748 1 HIZHEARR
G TE Y v 7L, 19974 4 Aic R REH K
B =mEHTT 24 v 7 v, AEH2Y v TV OBAIEK
L7eo A 27 FRRZERILL . A-D3EGH 2 V> 7257 Hik
BRI L 7o, IR L 7o 4R D BE IR 2 A-D3
FAHI SR & 73RS L 72 & 2 AL T RTOY v
TN o RiEE 2 HH MRS O EE RO 6t B
FEIHBEIERN W L cAF L ek rfla L
TR, EREHCAET L B O8I 3 oI Kl
SN/, ATLIEIZEDIERD0. 8-1. Omm, & AL FLE
% 23 2 Ew. americana (LE1001) & [Fl— DR %
A9 280% T, B2 HRICHBI L 72, BALIHER
DELED2. 0-3. 0nm, D FLH G b K E VWK
T, B HBICHB L 72, CERUZSETE O E 0. 5-
1. Omm, FHBHDFLE A7\ EVE T, B 2 HRICHE
L7 (K10), B3 HEICIE, M—y v —LICiFA
RIEFE, BB XU CHOBEEEMEETS LD
Hotodd, HHIBEGTHo, LHrL. 4 HHDE
TIFEE O OTDRL LT 2560% ., #AlE
HiEECTdH > 7z,
(4) BREMTHEE L B OB RIS & RIRME
MR Ew. americana 4 BIHR D MEAEA 2 BT & LT
PEBLL 72 i o BESE E A 1%, 1280-2560f% T & - 7z,
Z 2T ARIEIE D5 HEBEH8E Mk & Ew. americana 4

=8 ADMEFHERWTIA YT FEERISABEL
Ewingella americana DY M15E Kt

. WMk %
B 8 7 YT SRS (%)
5yie? Pk >
RGP T 75 2 b 4 16 15 94
ROWFFEETIRH 1 1 1 100
REARAGHTT RS 2 13 12 92
RESURM e K = AT 5 28 26 93
@t 12 58 54 93

1) &¥HOTFHRE (%) 3,
L CHiH.

2) PaIl (1978). HIA : ¥@EEREEHI, PSA: ¥ v A B L4 MHE
H1, PPGA: A5k « R b« ZLa— RFERKH.

3) Hulr (1962). 23k B Y 2V A % —RHh,

W T KB L D H2VE TR B2 100 &

1) AR 7B BEOEIRE BT 2 > 4 7 7 THEERE.

2) A-D3EEHE% FHVTAyBE L 72 BERREL

3) A 94 FEHERIGTEw. americana DAL & Btk 2 73 L 72 BEHREL
4) PG TER % & L ko E A,



A1 B E 0 ISRET IR EORERE, FEAERS L OHERICBEY 2 0%

10 A-DIFHICE/RBR U IS o § 7 FRIBDERR Z EfxiERE. X7 —)L1. Omm

(FEIX) 28°CTT2MIIRE 5 O VA Hb D SEVE IR L.
(GX) a: ER0.8-1. OnnTHULI2E f, FLZLFLE GO, LEI001 & kL.
b : 2. 0-3. OmmTHULR DB, A FLA (LD HEVE.

¢ EA0. 5-1. Omm T A D3 H LD TR,

FR DI SUG % FAE L 7- A5 5L, S8HMR b4t I
TN OME Lk 2R L7z (£8), £/, 7
Bt D > A4 7 r YR Ixt 9 2 28R 2 9 L 7oA
LIS SO DB % 7% U 7264 kk 3. 48R DA I 59
WEEE RS T, Hah S RGBSR, Z
DRI RHI TR AR > 7,

5 EE

SrHER (LE1001) o EiREERER 2 1Z72K o A
B S FEAI AR L 2o K50 B4 H H IS4
BLUOERO—EM8Z5 L, 7 HHICIZTFFE AL
JEM L 7= (B8 - Bgili, 1997a; B 5. 2010), L2
L. BEEEHCIIREOMEZ IO S, P13
HROREEILPER T2 2 L3 hdok, —H. BEA
BERE T I3 FEBREIGLIENT 2 R HE S 1
7oo BERERE O BARIERE DN S WA BB HL
SN 6, TEEDERTAT — LIEYIRIE,
MR ARSI & - THMBURORSR TR 2 2T
BEEZ NI, Fl, EREARE O EERBROE
MR I BRE S . Seth i — L CREDIR L EET %
ZEIIWNEETH - 7,

Z 2T EEE ORI & AR D 0 RIS HERR
ZHBE LT, WIRSA 27 2O EBR DM %
HHNCEBE 21T > 72, Pzt & 2 A, Hild
BRI DY TFEITK T 2% & E ., Bl 3 HH
22°CTHMT 3 LR PRERF Lo 55 2
E3brot, o, BREICHERSBZHAVS L. WK
PRIND I ENShot, 21T, FVAAXTHD

SHRDSTIRE R T A A P ) v P 2T 2 2 LT
A YT RBICHERICERZEATE . DS
e, 10°cfu/mlic 395 L 7= 40 (LE1001) Y&i%
0. Imlz. WK D> A & 7+ F I AR L
TR A F 7 DREAF LB X O D B2 RE
WhrERICEO S 1. HEEDE» 7, kol
Mo, WIKS A &7 2w EERBRIZERZE L <
FEHP[RETH 5 2 L6, 47 HER o i 2 I e /7
BELTHEMITHE EEZ N (BIES. 2016),

SEEE ORI, PsundomonasE e & 13 B ix
0. TEVICHRESEIR 2 2 3 Erwinia B IS % H
B &HIE S =D T, Ex carotovora subsp. carotovora,
Er. chrysanthemi®s X OEr. cypripedii®Type strainz A
F L CHIRAWEE 2 B L 72, Z DGR, Ex
carotovora Subsp. carotovora®s KOEy. chrysanthemi & 1%
R7FF—XEE, e A EREER. eV —
2D THRY: o 72, Er cypripediild HLEZRIKEDL L 7=
M, REWOFHTRESE L% (FE - Bl
1997a), DA EDZ L6, FHER IZErwinia G & 1352
55 LML 72,

EHNTIR> A 27 UADOBEE D ZDfE L LT,
Z 1L ¥ TIZEx% carotovora Subsp. carotovoralZ X % T
/XY B XN 78 7 RIEN (Okanoto ef al. .
1999) . Erwinia sp. 2 X %X/ ¥ 2 7 BtafgioE (1
Eo. 1985) HEINTwD, . EFE,. BAH
Rl —FE T H 2 Ewingella americanalZ % % 7 1)
% ’rinternal stipe necrosis (LLF BN EEESERS)
DFEIA XY R (Inglis etal.. 1996a.b) , =2 —
Y —7 v F (Chowdhury et al.. 2007), #E (Lee et
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al.. 2009) 8XUxY 7+ (Madbouly et al.. 2014)
THE S, I 5100 AMIREIEA XA v Tldfitek
VIVET, AT TBIOE I o mEEI T
2% (Reyes etal.. 2004), #ZT. DHEFE L N5
DB DM B 2RI 2 Hog U 7z,

SR 13 0kamoto & DS L 72 Ex carotovora subsp.
carotovora £ \ZX0 F V3 fRAE s EEEBEEH TKRE
B ot, 1 BS DEmwinia sp. LI3L-7 5/ —
ADRHLA T L 222 L2 6. THER & 13—
HOAEIRVWEEZ N, —H. 4 XV A,
ARAL vBLEOZ2—Y—F v FTHE S N7Ew
americanal, THEHLE X Yo Tz ENnD L
TORLZZRFEEGATOL, FHER & BERTED
Type strain (Brenner etal.. 2005) & fiifbksED
FEAE, AF VLY PRI, 9L E—A, tREL—2Z
BELOD-YVE P —VOMATHRE ST, £ XY AD
Y7 )RR & BUWKROEES K OAF L
Ly FRIGTHR R 57, AL v OHE &3, fifk
KFEDOFEEB X OD-VILE P — VORI TEZ - 7B
A, B HRE ED-T 7 b — ADHHBE L 2
DHRTHo7 (F9), LEWV>T, KoBRov 4%
7 1 EAR S A 3 Ewingella) B W & I L 72, 5
12, rBER D16S rRNAZ fiEMT L 72553, Fw. americana
EECHRMEZE R L 72 Ewingella)® 1%, 1983412 5
NME R OFE & L THE I 4. Ew. americana® &
2ET % (Grimont et al.. 1983), ¥ 7 U & 7 BN
RSN L. IR DY 7 ) & 7 BN D82S L.
RASHNCIZ R 2 A > TR 2 0T, HlHIHT L
W (Fletcher and Gaze. 2008) & LTHILNS
k9o, ERNTOREIIMERI N TV,

Doz e, HRSA ¥ OEEEBIEER%
gl E# 2 3 0 W &, Ewingella americana Grimont,
Farmer. Grimont. Asbury. Brenner and Deval 1984 &
FE L. Witz oA 27 EHoE (384 : Brown rot)
ETHZERRELL (BE5. 2010),

BRERDPSFEL A ¥ 7 DB ERICEE )RR
T 295 E F, Ew. americanall X % 2 4 % 7 J& U D
MZ. Ps. fluorescens|Z & 2182 BIOR (ML - B2,
1974) ¥ X O'Ps. tolaasiilz X % BIGSHMER (PG -
BEFE. 1993 ; Tsuneda et al.. 1995b) & I T
W3, L2L, 2o DRBUIEBIL TE D, B
WD SIREME Z R ET 2 2 L IEWREETH > 7,
S5l INSHFORAERIICEIT 2 EHRIED &
CLBIBREIZIIEA EREI SN TR Y, £, Ew
americana & MEFEEDEER T 2 =/ X & 75t

JEWRErwinia sp. (1S, 1985) DFEAVRIL S A
HTH %,

Ps. tolaasiilZ. BN TREKBIGIC K > TEEI L
o & (K&l - #EF. 1993 A 5. 1995), =
J % & (Bl - BEF. 1993 ; RS, 1987 ; HH
5. 1995) BX Oy 7V (- BEH. 1993 ;
FHES. 1995) oFEMEE LTRsnTw 5, [
 (1994) k. 7 2 7 ERKEOKLEDBRD 5
FEHICE VT, FEEEON, MlE X KKE DK
T, I D28 o> & Ps. folaasii 2 W U, S REE M
Lot EEEREL 2, 512, FEils (2000)
&, Ps. tolaasiiD FE A2 A2 BE %2 W95 3 % HBY TiERES
Hbi (T-PAF) ZBH¥E L 7z, T-PARRZHLIZ, FWTHAE
X OB BRIE D> 5 Ps. tolaasii % WRMICHIH T 5 2 &
ERGICL. BAEEEROBHICHHEI & (M
(e 19955 85 6. 1995 ; B, 1999 ;5 FAH - B,
2002)

> A B 7 JEWURE BEw. americana® JEGERE I % fE I
T2 HYT, EREGHOFATE 217 > 72, FERERT M I
. A A B Erwinia & 1 O IR T H 2 D
3EE W7, £, KFBREZBHN LI ZA. &K
BEDOIRIESEENLMT L a—NVTHE7 7
P =V OFEREBE W EBbd oz, Lo T,
DDA E L TIRIMEN TR A 70 —2B X
VC7 78/ —AIHAT, DH) 778 F—Z2ifimL
7T, ERFE L OHINAZHE L7, Ko, #
FRICOVWTHELLE A, AF I /BEY IV 7
Y —ZINT 3 &, Ew. americana® T ZALIIN &
WI Db o, o, BMAIZBHR L7z E A,
W) F 7L FTFUNUVMEESF B Y7 AZEIML 78
T DEw. americanaDEETENLEZE L. Ps. tolaasii B X
UPseudomonas sp. £ DFMIEZTHo7 (B -
P L. 1997b), i IRNKE HbA-D3K% Hb C DEw. americana
DOEFIGIRIZ, B3I HHEHCHBC R D . FIEOER
0.8-1.2mm, FIE. 4f&k. FAR. RECFHE CTHOLADS
WG o EA, JEIAaEICk -7, 4 HEDRE
FEFERBOILAOPRL ICHKBE TR R, 5-7
HBICIZEE SR OIS e > 7, & B ICHE IR DS
FEl ksl $£EIIERO> S RREICEML 72, KR
B ORI FRIZ60-76% & ERTH > 7,

R L 72> 4 8 7 FREDBERE Z v T,
A-D3fEH T 2 o E L 72 & 2 AL 42 HH DRI
flaDBve LIRAE L T, MEEERSHBIL 72, 3HHIC
FEFEORMIA AL BT 2 OEENR N, [
—¥ v — L OFREEEE L O A S T



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

Hote, WRICk->TIE, 2HH TR 248% %
BT 2bD0H -7, SHEHTHET % &A%
Mt tgote, Lol FEIMGHT 2 LERD
Frdstrz i kb, BEREETH > 7, Fi.
A-D38EHN I CEw. americana DR % R B IZ. Ew.
americanaDFUMIEZ AW THER L7 & 2 A, 3% D
R IZEw. americanaTH 5 Z ED3b o7, TN 6
DITEERED IR R D> A & 5 T FEE~ DR
BEML ThRwD, v A URiIcnd 3 R
DoAY FEEREEIS LI ERMER L, L
7235 T, A-D3BEHLE P22 Bl RIS B s
VRICER L THESHBIT) 2@ THDL LE
zZotl (BEs. 2012),

DEDZ s, FRIL 7-A-D3RGHIIZ, FI™ L 7=+
TRk 6> A Y 7 IEBUREEw. americana% IR
STHERTRE T, FEHIMIC BT E 2 LT L 72,
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=9

SR (LE1001) &RIEE D I h 508 S NicEwingella americana DEFHIMEE O LLE

B & D Z 4y Bl RR

7y B

LE1001

Erwinia sp.

AVAN

Ewingella americana

AB1?

AB2% LEY

PO¥

Ewingella

americana

4)

VAN 3 5)

O-F Bk

B H T —BIEME
il F ¥ o0 & ot

A v R—)VESE
Ttk F#pE R
7' M UREA
AF Ny RELR
36CTDEE
vy F o —EiEE
* % v F—ViEPE
€7 F ikt
Ny FF—BiEE
D A B
5% £ 3t 1

7 L7 —EiEE
R IR O F)
L-7 o8/ —XA
D-F% v —X
VR — A

HZI K=
D-7 )L a— &
TN F— A
D-v> /) —2A
L-7 AL/ —RA
e —R
D-77 F— A
<)V h— A
FLonmg— 2R
e b4 — R
AV E—X
774/ —A
ALY h—2RA
7Yt o—2x
778 k=

7T R=hr—n
myo-A / ¥k —Jv
)y h— b
D-Y/)LE h— )L
D-v= h— /b

A4 XV
ARV

a-A FN-D-Z a3y R

A BB O F 1

~na R

F+ 11 +1r1r+1r++1++=l

|+

Fr++ 111 ++++1

F+ 1+ +

F

+

+ 4+

[o}

|+ + +

P ++ 11 1 +++a |

F+ 1+ +

F F

1) ES (1985) : =/ %% 738k (FV).
2) Peter W. Inglis and John F. Peberdy (1996) : v 7 U % 4y (AB1).

3) J. B. Reyes etal. (2004) : v 27 U % r4yEEE (AB2), >4 %7 i (LE),
4) Bergy's Manual of Systematic Bacteriology 2nd edn (2005)

5) +: B, - Bt (+d) ERTH, d:11-89% D Btk A

6) F:i@thmstt.
7) (5) 1 22°CTHBR

v 7 % oritE (PO).



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

N A7 TBRREOREZDIHISD
B & TRIR M

PRICHT DBl & D 2 SE RIS AR, TR
SAZITPAMC ORI NS, ARETIE, B 58K
DI D5 L 72Ew. americana D FREG E O ZIZHf
T 22 R T 2 72 D IR %2 1T - 72

1 YA TEBREDORERBEZDIIC
XY BIRIRME

1) BEEOFEAKL LVOEBRRICKRIFTIHE
(1) MEELTAE

> A & SyBEERE (LE1001) 13, >4 277, ©9%
ANV /AN S B NSV AN = b/
EY7, 7HI AP, Y FXevITr8IN~A ¥
7 (Grifola frondosa) DT FEYIR. HEE & OB
B RICEARR L, WA P L 7. AL 22 YR
i 72 IR D SERILL « WREE/K Tl & & 72 BEAk & B
72 v —LVNDEERATA FH 7 A RICEHEL 72,
Z OYIRIZLELI001 Fkk o 838 (F910°cfu/ml) 0. Iml
B TR 72, K3 v —L225CH( v Fa
R—% —TEE, 24-48IF[HIE 1Y) ALk o> 28 PR A
ZEL 7o, TEEDOKMICNL T, BIEKO. 1-
1.Oml 2 T HeRE L. FIMEY A & kA& 7k ot
L7, £/, X7 FFF A bu—RIEREEEH (ML
FPDA, Difcotk#) T7-14HM. 25°CTHEL 71
AR DMIHERIC 2 7 B — 7 — TG H B0, Inl %
T TR L, ki L TR0 AR L 72, &
I, A RIS 2 3 RER OB R H & 92T
T o570, WAL HEE ORAB, &fE: #%290) %
HoCGREEZ 7o %, REDIA Y THAEREL
B0 Z > v — LT AL, REIREED 7 ) — X
> FC 8 RFHIMIE T 2 kT, B RERI22% D iz 1
sy 2 ERLL 72 (AR, 1999), 7Bt oS (1
10°%fu/ml) 10ml Z > v — LICIFMIL, 25°CDA v ¥ 2
R—F—IZEHEZ, YA TEADEBRNZBEL
7oo WHADKICIZIREKRZ RN L 720 FEEVIR . HE
B X OREERE RIS B EE R I 3. R R EAMOK
PEWHEIRE A v & — MR E D 2 7V — 7R
B (UMM R DIk E X O ERE A%
Fa7eds, v 708 r FIERIZEETREA L TR L
7z aRIX 3MIRAE L 72,

(2) #BR
SEERLEIOOl itk 2 #FE E o ZIcEef L 7253, &
787, )XY 5 BLOLY Y XOTERKIINE X
VCHERE. Y70 75r8X07a79 %7 o1EEY)
F. 7P AP ORMBEEOI Y, ¥/, © 7%
F.XI)XEYy, ZVUX, suroEys. 7y
APEBLOY Xy r OBERRZEOI T,
INSEADEWEBREIZS A Y7 LD b RED o7,
L2L., =4 %1% LEI001 Btk % B L ¢ b 751K
MO EERRD ook (£I0), T/, 2k
S 7 FfE I LE100 FRkE 0 BB & Bl L 72 F5 5. &
A THADETRPPAY —~ThH o 7nd, 7
H AR D A B R DU IREE K 2 T U 7o SR IX & #2137
hot,

=10 BEZ DI BEwingella americana
(LE1001) oiEE=RERER"

k& oz TG i AR Y
20 +++0 o+ +
I8y ++ ++ ++
eV ++ + ++
EYPES ++ ++ ++
PR L ++ nt nt
VaVarA=v &/a + nt ++
TRV AY - ++ ++
~A R — - —
Y~y xir nt? nt ++

1) #910°cfu/ml i 38%& U 72Ew. americana (LE1001) 0¥ %0. 1-
Iml 34 T B2,

2) PDAPARETHLCREEE L 72 & 0 ZHSR ICHEAR

3) LE1001#k % Efd48s [ o 2 ok X OV H R R BH B,

4) K.

(3) &%

A Z PR B X CEREICEw. americana (LE1001)
EHMLZEZA, UREHOREZMES THEEBE
L. Bz BEELIEZ, . Ew americanald &
787, L/ XL vy XOUIR LEM. Y
VB E e 7Y TDUIR. T ATD
EfEzEOIE, 3612, 79897, /) X877,
IVYFX, 7urIEyy, 7FeACBLEY Y
2V OREEA RS OIE, ZOEGOREITS A
Zr LI LR E WHIADERD S, i, ik
L7y 4 &7 KRR REICLEI001 0 f& % # R L 72
EZA VAT THEARBTIRL oz, Licdio
T A YT BRORORE X, ¥ A 8 7 M DEw.
americanall X B V54D)REIA T3 e\ EHWT L 72,
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2 VAYTBRFEOREZEDINSD
vaN i3

1) FRIRHHE D7 B
(1) MBS CAHE

Ko BN O Z2iiffig TREGhIcEZ IR 7=/
XY TBEXOYFF vy, HENDZEFREE
MERICBWTHEEER L2727 (Klla), &
BB L)y XFEBIOEKR LAY~ T 87
(Hericium erinaceus) . TH#EELN O 223MaEE THREG H I
B O—BEE L2 a 7Y €Y7 %K T
Wel. A-D3KTHEL CPAOEHL) 18R L 72 F70 Ko
BATHTT O B CRILL 72 2 %> X ¥ (Tricholoma
saponaceum) ¥ X KX X X Y A X ¥ r (Pholiota
adiposa) 7 B D3 HEZ 1T > 720 47 HER o ME 2
I DA & O16S rRNADEE FEhTid. 1I-3-
(3) EFBRICHEML 72,

(2) #BF

AD3BE M o EH L E% 0T 5. Ew
americana (LE1001) & [A U SEHE R 2R L 72 07 88
HErOMEEZBE L. =/ X ¥ 7o (FV1309).
YFX~vyraitE ACI0I7). & 7 % 7 47 i
(P01003). =V v X7 #frE (PE1002). Y= 7
7 iR (HEI001) B8 X7 a7v s 7ot
(PAIO11) %197z, 47 BB 6 BEKE O M B 2 I BT 138
—C, 16S rRNAELZ FDIEHEALH] X, DDBJODNAT —
7 R—= 2 &I N T BEBDEW. americana P 16S
rRNAEAE T~ DIFEFEEST & 99% DL Eo % R L 72,
o, WEZOI 7ML 72 2 K (28-20. 28-
21) D16S rRNAES T DEFEFLS X, DDBJDDNAT —
FR—=ZERMI N T B EBDEW. americana D 16S
rRNAEE T DIEFERCS] & 99% DL E MR ZE = L 72,

3 AYTICHT BRERME

1) BB LTTTE
(1) #HEE®

I/ XY 7 i (FVI309). Y+ X~ & 7ok
B (ACI017). & 7 %7 7#EE (PO1003), =V > ¥7r
HEE (PE1002). Y~ 7> % 7oy (HEL001) ¥ X
vra7vesririiE (PAIOLD), BEZDO N5
STHEL 72 SR A PR (28-20) BX X XY R
X7 e (28-21) 27, MEEKE LT,
A& orHEERk (LE1001) % w7z,

(2) BERYA YT Z2RWBSRREDRE
BRI, T-2- (3) EFBRAGETITo 7.

2) @R

S 8 WHRIXEIR L CHBFH RO A ¥ 7 1 FE ik
g% h o A IR, —WOTERIIEEHEIEL, 7
BE-oTEKRL L (LD, REEORE IR, Hik
ko TRERERZIBDO SN LD o7,

4 EFYTICHT BRERMGE

1) MRBLTAE
(1) #EEk

ABRICIE, T X8 7 orBEErE (FVIS09), &2 %
roriEEbk (PO1003). =V v X vk (PE1002) .
BXOY =7y ¥ 7otk (HE1001) 27z, &
WK E LT, BEBKL 7224 &5 FEED S o7
L 7%Ew. americana (LE1001) B X Nk 7 ¥ r FHE
653 HE L 72Ps. tolaasii (814) % A7z,

(2) EZ9T7DEVHFE

Bitlx 6 7 AL LIPS TR MHERE L 72 A ¥ B 2%
(4-16X v > a2), Kad, 5TF. EDIDFE (K
HE R 2t 8) 2 A5MH<TI2: 2 1 1.5:0.50
HEIRAE L, GKEZL5%ICTFHE L 7z, 800cch K
) 7L vEloFE v 1z500gD B I B L
120°C. 3077 [ HERLE L 72, — BARIE L 7= 55
ToORE LT Y EE (ONC4019) % EREL 72,
BRI 22+ 1 °C. AN EET5-80% ICREAE L 7255
BHECT2U-2THIAT » 720 BIGE VI3 PR E I THIER
E AT 7, Kk B F TR E AT 4 R
EL 7z, BV IE—HI iz LTHKk L., REL
+ 1°C, HRHEEIS% M EICiE L EEREICHE L
2o BIBC VIZIEAD D a v FFiz A, 18EDE
Bl % DT 7 BRIGHANC R, BRI L 725
¥ vy 7 (S-800) %€ v iR g TFEEIK
ZHE LT, FREOFEIUZ. FHADEEH15-20m
= HZI AT 72,

(3) EZ97OFHULIRICEK T DEERR
BERAERICIZ. Ew. americana 5 BikEE X OPs. tolaasii
1 WREZ Hv 70, B NIZHIAT28°C, 48-T2IRf [ hs
L. RIS K 2 I 2 TRI10%ctu/mlic 334 L 7 568
WAL 72, MEBEKOEREIZ. FRESHE LY
4AHHOBRE Y IicH LT, 1EVH7) 1nl Z2EHE



A BRI E O ICHET 2WEORERE, FAEARES X OPRICEEY 2 0%

TH2HETITo 7. WS HO®MIZ, HERSBROMR Kl FEIAHHOBEMEX v v 72IREL TT
BEev R ERREICMAL Tiok, BRELAZBEY . BEEORRE YO BIZHOX v v 7528 H
FE¥ vy 72\, Fry 7REE6 HHICKHR k., RECVICHe* vy 713, BEEZ 6 HHIC

M1 bS5 FEELICHBULRES EERRICIE H10°cfu/ml
TR CHERERZRE W

a : TEEOIEAEKL ZARFIRO e 7 27 (19974, FKHE).,

b : Ewingella americana (P01003) DR Z & 7 4 7 DIKGE v ICEBEEE L,
15C, 95%DL ECIIHFEM L., —HoE&IcEErRon s,

C : Pseudomonas tolaasii (814) DRI %E & 7 ¥ r DRIGE v ICEBEHEREL, 15°C,
95% M BT 7 HIEEML 7. W LIciEEaoRE (KA ARoN3.

d : Ewingella americana (P01003) DWREIK%Z € 7 % 7 ORBGE v ICEHZERE L, Bl
% 3 HIEZ20°CTEB L, DU%IX15°C, 95%LA ET4 HIEEL 72, FHRko—
S < EAREML 72,

K11 BERRYA 97 %BWcEwingella americana DB ERIER

FRET- SRR DR TEEE ®

7S BEY O EEE?
+++ ++ + —
Ewingella americana 1LE1001 41 21 (51.2%) 2 6 10 2
PO1003 43 29 (67.4%) 3 4 6 1
PE1002 43 26 (60.3%) 5 7 3 2
HE1001 49 31 (63.3%) 5 8 4 1
FV1309 45 19 (42.2%) 6 9 10 1
28-20 20 15 (75.0%) 0 3 2 0
28-21 20 13 (65.0%) 0 1 4 2
HHRX QREEK) 41 2 (4.9%) 0 0 5 3
1) #910°cfu/ml i< FH%E L 72 Ew. americana® SRS 72 (3K 20, InliE ABEHE L 7250 7

FIREL
2) BRAEIEL TR L 279k, BRI s Ha,
3) HHi5 HHORMTFHEEL, YIWT L CHEMNET D@L R 2 FiH.
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bR L7z BIEZ 20 FEERINE CIE, Bl v i
M5+ 1°C, MRS % ICEE L B E CEHE
L7, WiEZ 4 HEICEML 285 e v o—ifix
Befdits 3 HiS o AEE20 £ 1°C, AHEHRLEE9S % T
T B 2 EE Lc, 1B H 7 ) DEMEE v
12 7-164K L L, WX ORE: © I 3R Az 218
L7,

FERR AL X P Z 11 H B DR O+ FARERIURE 24T >
Too FERORBEITRIGE v IBICHAE L, WO
O S EEICEGB L L FREOFEEIR Y. B
BEOMOWTFEERDOF LT 7, BRTFEEKOFEE
7 EHIE L 7, FREIIER. BREIEKRL
7o FFEEO—IITIEE K THER L. A-D3RGHLE KX UPs.
tolaasii D FEREEHIT-PAFE L (Bl 5. 2000) [
7K :1000ml, Pseudomonas Agar F (Difcoth:#d) : 38g.
7Yy 10g, WAME: 2g. 0.1% 27 U AZ LN
A4 Ly b bl 0.2% 7 aEFE—)L7)L—: 15ml]

HFR L, B LICAEE L EEOLH2EHE L,

2) @R
HE S RICHAREB L PR E T R E v ICEw.
americana D FIIR 2 B L 72458, € HOT
ISR BB O OKEIRD s, & 757 OFIEE
BZEN B HIDFR D &5z, FEEOERIL. X
RIXIZ N CTHBESITHRICIT o 7208, BEIXIE ]
A HEN T, L 72 THEEZIHE LR, Ew
americana@%?ﬁiﬁi%ﬁr‘@Lf**jiiﬁl:“‘/b)% . B
— I E 7T RTHE OO L 7 REEDTEA
L7 (KM11b), #EEOEARIE—HoFREIHE
L. B v oh PR CAER L 2 WAEDERE
NS WFFEERICE RO Stz RIERIE 5 EED
Ew. americana% ¥R L 7. B € v TR I . 4
HK¥57.1-87.5% TH > 7= (F12),

B DEIE L 72 72 D ISR & Hl U CTERINDS 1 -
SHENBEE V613, ZEREOFBEIHRL w13
RDFAET 2ENBR SN/, BEZ K-> TEKT
DFHEEII Dol Bl FEED—TBEA-DI
i3 X OT-PARESHBIC IR U 72 & 2 A, A-D3KsHh I
THLEDSIRE ) & B, FIHFLEA O R IZE
B L7225, T-PARRGH Btz B9 2 5951330
NPT,

—J7. Ps. bolaasii® BRE L 7R € v ic3E B A
KWEBE L, Z DEFIIEw americana’s BERE L 72 3%
ﬁtxkﬁ%htmﬁ&wvtfﬁwﬁm#mmén
7oo THARE I TN COHERME v 2 5 g
L e FEEDFAE L, W LICEEDOBERIR D %
N7 (Mllc). WML 2 BX o 7 & 7 +E kX
{4 Cd o7 b5, Ps. tolaasii % ¥HE L 72 TR CTOREF
E Y THEDEZONRD &L, Ew. americana’s HTE
L 7B IX D FEI R & i L TR o e (R12), &
L 72 7R D — % T-PAFRE HL B X OVA-D355 b 1 1
ML & 2 A, T-PARESHL IO EZ 2T 28E%D
AHIRERD SN Ds, A-DIBH BB AEH L
oz,

W1E E 4 H HICEw. americana D S 2 W5 HERE L
RETE viTi3, B S ERICHKE L OHPK2 T
7= 8b% € v IZEw. americana® SRR % WHWFERE L.
ISCTERL AR EFRRICE 79 7 DEFRELE
Doz, L. FWFEIIT.5% T, LaOREEIX
RS ISR L 2B v o RE L THIER LR
L CTE»o7 (R13),

—7i. Ew. americana® SR % WHE A3 H M.
20CTHEHLL 22 8Bs € v D FIHHKIE87.5% & i <
JEW R T L WA L - FREDFRAEZREGR L 7
(11d), BZEF 7 IIEBL 727 F ko Z2A-D3
R & OT-PARRZHBICTHRR L 72 & 2 A, A-D3K%HL 1=

K12 EESROLIITHIBLVICNT2EEBFHER K13 BERS4IHROESITRBEVICHT HEE
DFER HERDHFER
DR D FERpRD ALY fegieses IEPEDRREE D R D
S e D (73 R
+++ 4+ + (%) ©) e o +++ ++ 4 (%)
Ewingella americana  LE1001 16 0 9 2 63.8 15 16 0 2 4 375
Ewingella americana  LE1001
P01003 16 1 8 2 68.8 20 16 8 2 4 875
PE1002 16 0 11 3 87.5 15 16 0 4 11 93.8
Pseudomonas tolaasii - 814
HE1001 8 1 3 2 75.0 20 16 2 10 3 93.8
FV1309 7 2 1 1 57.1 15 16 0 0 0 0.0
KR (PRI
Pseudomonas tolaasii 814 16 2 14 0 100.0 20 16 0 0 0 0.0
RHHEC @A 16 0 o 0 00 1) Bfite 3HMME 7 2 7 BIGE v P EP N ETEORE. 4HH

1) WiESHOE I 7B Y oEEE IS L, #10°%cfu/nl Dl
IR 2 1 n] R,

t 7y WA RICRD o N HBEBBORMO R VB +~
IO TREE,

BT HEEDFELE € 7 7 F B v DFl4.

2

~

3

-

DI 165°CTRFBE,
2) 910°cfu/ml o Ml B BRI F 72 (VAR Il 2 BB L 2 & 5
7 REE VL
3) 7 THEEKICED o N HELEROR—OFE Y VL +~
I F A LR,
4) BUTEEORE L 72 7 BIGE v OHElA.
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FAT 2 EOWERE, JEARES X OBFRICBI T 2 0%

CEw. americana (LE1001) DEHEMEIR & —3% T % %
BEEDOEBIX RS N pd, T-PARKEH B2 Ps. folaasii
(814) DEEWRE T 2 HROEHFE IR S NL
Do,
—Ji\ Ps. tolaasiiZ $:08 U 72855 € v O FERHEIL

PRt OMESRMAE TR R o N h > 703, BEIEK
L7 TEREBOREL FOLEEOME IR, #H% 3 H
RR20°CTEHEL 288 v OB E» - 72 (R13),
F 7, B F AT 7o AR D — 5 & T-PAFK Hh
B X A-D3GHIICH B L 72 & 2 A, T-PARGHE ki
Ps. tolaasii (814) DEVEMIR & —BT 2 HROEHR
DEBNRD & N72h5, A-D3FGHL_EICEw. americana
(LE1001) DEEHEMIR E —BT 2 M OEEIZEF L &
ol

5 E®W

> A Z 7 MR BEEw. americana D 3E TS HIA-D3RE
iz VT, BKHBNTRIL 2e 5477, =) v ¥
BILUOY~=7v87 ROGBRNTERIL 72 ¥4 77
BIOY Xy, lEI/ a7 Y ro

STHEL 72 6 R DM A 133 —C, 16S rRNA
BB T DO ELE S 3 Ew. americana & 99% DL Lo A
Mzm L, $/. RITBRNOBAKTERINL 72 2 &
DAVBIUNXRAYAXY 0500 L 72 BEED16S
rRNAE B T DI FERE S 1%, Ew. americana & 99% DL I
OMFMEEZR L7, 612, WK A 2 r 2wz
MR DA, ST HER 8 IRIZ S A & 7 ITAHT B )5
MzFro LI, Lol ths, €587,
SNE T G A A AN A AN VA Sl 4
I 7AaTIEY T SRV ATVBIUOXIAYRAX Y
7657 L 72 8 Bk % Ew. americana & FI7E L 72,

E 7 2 SRS ZIRIEIEOMERRIE . iR o BRIETR
% 78 7 AR DRI OFET € v ICEEHERE T 205
BT, P2 T o7 & 25, R OREE
E Y 2 DD BTN S & E v D Tl
WO E DT, BB v R TTEVLEA LT
L TEE Lt 78 r FEEOFRAEFEGHE I &
Vb,

THEOMER T EREHE XUV4 HHICE 727
DHRFEE TR L 7o, WO 32
P ET 2 FEEOFREIRD b, o, ¥ A
&7 JEROEE (LE1001) ZEEL 72 5 % 7 oG E
D FE CHERD R D 6 4, BEFE L 72 BRI < R
DRBEICEE D o7, SRIEAL 72 7 2 7 47

Bk (PO1003) (3. 19964 IC KR DR Es T EH h
WWHELTERLZE 7Y 70600 L 72k TH
%, REFHLCTHARIWZMAEL 72 & 2 A, ARERIF
Ps. tolaasii\z X % & 7 2 /7 JEWOR & 13RS RL D
s« AiliAs (1991) 23 U 72 Ml I & 2 BRI
BT 2 L EZ SN, BHGABOMELS, 4%
7 8 I B Ew. americanald e 7 ¥ r THEE DA%
A, BRI L2 lERTERLI LD,
277 L TUREREZE TS 2 Etbhro e, £
7e. Ew. americana’ "E T L 72 G €~ 220°CT
SHEEHT 2 L, 15°CEHKRL THRPERITFL. &
Wz o 72T IRDFEED L\ 2 LS L 72,
v 757 OFMHLLEE LROMRESRME. 156CE2 H

ZifTbh 2 08 —RNWTH 5 (FEH. 2010), LH
L. RGBSl R OBRES TP AR, &
FiftS o iR ©, ZHic X > IR U FBEEENICE W
THREE v ORI IIREME DV E ks &n
FHMEINEZ Lo, 777 HROEOPLIGRDNE
ROHERR S 42 FREG i L3 B & DI o AR B
AT, FHLSLAT LROMMEE 2 JiE 3 /HE)s
HbEEZLNT,

DLEoMERE R o, WERBREE O 787, =) v
X, Yo7 ¥ r8L0L X8 o0l L 72Ew
americanal¥. > A Z I L TWEEEZET S L
HEBIL. 787 FEEZEEE, BRIEL L
LR L 72 (BB 5. 2016b), 7z, ARG 4
27 9> 5 3B L 7% Ew. americanald. & 7 ¥ 5 TR
A, I 2L ORI L. R HEER
Ze7287, TV UX, Yo7 BN XY
7770 55T BE L 72Ew. americana k 72 3FR O 5o
7zo L 72235 T, Ew. americanal¥. END & D I FK
ERETCEE L, KR A FEROLECEKRE T &
EZTLEANED ED ZHEMETH 2 2 LRBRI N
72

£ 7. Ps. tolaasii D & %2 . WIREHE X U4 H
Hice 7227 OB EVICERMLLEZ A 575977
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A XY A TIC. variumB L C. dendroides\Z k% 7)) %
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W (N729), REFRE Y v X ol (N715). C
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12: 2 1 L.5:0.50#AICRAE L. &KEIL63-65%
ICFEE L 720 800cco R Y FuE L OB E VI
500gD i 2 FEH L, 120°C, 30 M e L 72,
—BEE L - BEE Vi, TORETHEELELY
VXMER AL o, B5EEIR22°C, HANEEET0% T 6
TV, FEEER15°C, HAREEI% DETFENT
JRFETERR 2R U 72 B & I35 R 0 Hhosil % P I
L. FFEZED RS ETT 7, WfEEE. WK
HOWREE LT 20k EvEHOX v v 7
(S-800) T, E v LiEFI0HMEEL o 7,

I X oo OHEE k. PDAEHEE HT20°C.,
10-14HMHRG 2 L TR T2 IR S &7, KIS
AKERKIONIINZ, BE TR 2 2T, 541
PRI T, A —X 2T L 72 A IR I
WEKZ A, I (BIOLOGH:EL) TFY10°ME /ml
IR L 72, CoETREBRZ R V¥
FFEMIT3-4nIEFEML 72, Bl ) v ¥
1215°C, AR EEI0-95% I HllfHl L 22 BNICEHE L ¢
FIROBEMEBLE L, T, ) VX2 THE
DFETIRERIE. FESROREIKAIIC 1 €470
Inl§ AL L 7o FOHROA ML THEE ETOH
HEHOEFRNZHFAE L. TEEOK25%LL L2
HEEE %2 (+++), R20% LU TORBEEE v % (++),
HEPICEFTPRO NG E v &2 (+) EHBIL
Teo 61T, THEED SEREOHIMEZ T 72,

¥, TV X b EE (0M19801) £x v v
¥ (ATCC36047) Z xfIREET#E L. HADOMHRICKIET
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WELHAB L, TV X brNEEIEZLY X%
25°C. 5 HIfaihs#E L 72PDAEMEG o /L €, =)
¥ XD S 40mo L E IR L, 200C, 140
B L 72,

(2) #R

/MU T L) v b e IR R
(OMI9801) D4yEF R %2, Rk ) v XYhTH
RICMEFEME L 7252, = v ¥ o 72 DY I3 R
S HHICHARDEZ T ICE»ICAEB L. THHIC
BTEEDIZII2FEZE > (Kl4a),

K14 TY >+ (ATCC36047) FEMAER LUVEBHERIC
59 % Cladobotryum varium (OM19801) ETERER.

BRI VX FEEICHL, FI10%E/mlicFHRLL 7
C. varium D53 TIEEWE % 3 - 4 mIFEEAER, 15°C, 90-95% T
7 HEEH,

b: TV U XEAZEATF FFF R b u—REREMICHERML, 5HE&IC
C.variumDFEAREHEET 2 2 L THIFZ 2, 20°C, 14H R,

a: Y IC

o, RFWRETF S AP b, OEE (N698) .
I/ X8 5blhOEE (N729), =V vy ¥ bkr
W (N7156) &8 X O'C. variospermum (1F09143) (.

I Y XbrOWEE (0MI9801) & [FHAEZ R % H
WL, BERIITXRXTIN% TH o7, 51T, FIE
FHEED oS NORIREDORE R X CTEEINEE
. B E B 2. —J7. C. varium (1F09438)
T PERE L 72 AE R, FRRI22% LR T, FAEDOHE
b C. varium & G L TNS Do 72 (ER17),

R17T ITYFEBHICHT % Cladobotryum varium D

BRI
TR O FERFROOFRIEE D
BBk
(%) +++ ++ +
OMI 9801? 100.0 77.7 223 0.0
N 698% 100.0 333 444 223
N 715" 100.0 111 778 111
N 7297 100.0 55.6 44.4 0.0
IFO 9143 100.0 37.5 37.5 25.0
IFO 9438 22.0 0.0 111 111

1) EBhOZY ¥ X HhTEEIKI0ME/ml T8 L 72C. variumsy2E
TIEEWRE, 1EvdHich 3-4AnlEEREHE.

2) ROWELY v XoyMkk.  3) RYFILEE 7 F o X 2 orHEkk.

4) BWEPED ) X5k,  5) BIWEPET ) ¥ 2 7 3Bk,

6) C.variumBEAD5D &Ntz ¥ FREEE v DFEH A

7) TEEICED BC variumBE R OETEH G, +++ 1 25% D E, ++:
25% LA, +:1 5%LAF.

HREEBEOZY v FREE I, K10 /mlic
L T R 2 WK AR 2 &0 =Y
VX b OEE (OMI9801), 7' ¥ X P b UE
(N698). =/ ¥ ¥ 7o EE (N715) B L O
IV X bR (N729) o FH¥1387.5% DL
. CovariumdD AT 23K125% P B S 15 1 FEAE
(U FEIETHEE) oapBDHoN, I 612, FKIF
THEED S FEMESHIM SN S 2 L 2R L 7.
— K. C. variospermum (IF09143) ¥ X O'C. varium
(IF09438) DFHHKIZ8L. 5% L TH o725, EIET
FEROFKEHGIFIT. 5% T TH -7 (K18),

£®18 T Y Y FXERERKEICX T BCladobotryum

varium DR
SR O FEIFOFRIE D

(%) +++ ++ +
OMI 98012 100.0 100.0 0.0 0
N 6987 875 875 0.0 0
N 715" 100.0 100.0 0.0 0
N 7297 100.0 100.0 0.0 0
IFO 9143 100.0 375 12,5 50.0
IFO 9438 813 0.0 25.0 56.3

1) EBhOZY ¥ X HhTEEIKI0ME/ml T L 72C. variumsy2E
TR R, 1EvHh 3-4nl EEERE. .
2) ROV Y v XMk, 3) BEFEMETZ > X oMk,
4) RWRELY X8k 5) RIWRET ) X7 5Hk.
6) C.variumBEAD5D &Nz ¥ RIS E >~ DR A
7) TEEICED BC variumBE R DOETE G +++ 1 25% DL E, ++:
25%LAF, +: 5%LAF.
¥/, Y UFE (ATCC36047) &V v X bbb
R (OMI9801) 7% PDARZHL |- TxflRERS 2 L 72 5 5
2 HR ISR L, 2 O o A8 o Mg 2 15
PR S, Lo L., BEEEfklL vy v
FOlrOHEEIZY Y FOMETIEAT S Z Lk
Lot (Kldb),

2) BEREZOZICHTIREKE

(1) MRELVAE

BRI, RamEEEI ) v X b rHE
(OMI9801) ZHv>7=, TV ¥ X b7 UKE (OMI9801)
DM, BE LTEFhoL ) X8, TFR
P eI TBLOCA Y (EARKE) OshTIEMmIC
RNUT, AAETHRERZEEEEL 72, hE, #EEL
e IR, IR R R 2 T TR 72 5T
BIREL72bDTH D,

(2) #&R

IV X b OERE (0M19801) D434 1% K910°
fE/mlcFHHL ., REEEY hTHEFTIL// X975+
FERICE TSR L 2250, B4 -7 HEIC



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

DIICHERRE R EB T 202 MR L 2 (K15
a). DA ESRIRE X, THREREEZE S X I i
FEl7, BEvY ECchEETE 79 7 ICHEBEREL
7RG, BREURFICERE B X A B AR RIF 04
HERE»ICRO (K15b), EEKRKEDOS A & 7ic
WS L 2RSSR, RIS A ERIRE DA T 132
il te by, BOHEREREE $E L 7 RO B &
WADMICHERREOEF 2RO 7 (M1bc). —
Jie 7Ty AT EERICERERE L AR, THEE
IS EACRREO AT RRO sk o7, L
L. BIREEBOEKIICTEARRET 2 &, BRI
DFEEICACRIREO LT 2R L 72 (K15d).
IS FIESRIRE & TR0 B U 7o RS0, B & B
DREEE X OTREIR L —BL 72,

3) ER

RGBRELY v X bW (0M19801) 2z
VXA L 7R, SR OBl S
N2 B L, 80 120 & S 2 o0 ik

TEhI o, ay FOBEMZHT I L 2HRT
S (BRE - Fgil, 1998), £7-. REFROBEZD
o DRz L) v X FREICERMT S L. [
Mtz md 2 L L 72, 20 DRERO g4
T2ZEEENOLY v FEIKICEMT 2 &, BEMERIC
BONTNTREEDOFRERRD 57z, I 512, K7
WBET) VXoMEE T/ X7 7 SRR ICEEEE
L7223, 7 X897 bdrOEOIREIRD &
oo LU 7F T ADYTIRICHT 2 EERAR T
X, 7T AT NHEOIIFIZRD sk o7k
B, W ZEBRORKIITEAEZR/T 2 LW IRD &
Nz, £, © 77 rhFIRICHEBEMET S L. C
variumDEB # B 705, FEEEIZED o2,
19974E IR RE 2 1T o 72 2 HiFT o #sgE i ©iE, &
IETBIOT T AL OEFENTIY ¥ ¥ 2k
LTz, ERABORSRE. C variumlit 727 8
LT FRXPDFFEEETEET S 2 L 2MERL
2o IEDZ ED 5. C variuml3 T L TR S
TV 727 BLUET7 3 AP OEFENITHFEN

15 Cladobotryum varium (OM19801) DD EFRBREEZREBULLBEZD
ZITHIR U TmEs

Q0 oo

CEEE4A HBO X ) X9 7 12/ S N Covarium R (RHD).
CTET HBOE 7 8 7 IR S Covarium B R (JAD).
CEMIAHBO Y A & 7 I/ S N7 C. o varium B R,
CEERRIHBO 7 2 A IR S N Covarium B R (RHD).
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WAL, HUAEBENTERE 2G0T v ¥
Pl L7 NS Iz,

Back etal. (2012a) &, WEELZ ) X5 755
BEL 72C. variumBs, ) XL CREEERT
CEEMBEBRIC Lo THER L 7228, =) ¥ 5
o U 72C. mycophilum & PR U TR JE M X595\ 2 &
ZE L, LEedd> T, BEITIEZY vy ¥iod
% Cladobotryum)B I 1Z & 2 B HE X, C. mycophilum
WERT % EEZ o BIBRAESBE SN Tw 3
(Kim etal.. 2014), ROTBEEZ) X0 DML
7=C. varium % HERRER O 55, BHIG 1< 50N % P8
L2, CoariumiZ L 52 ¥ X DIREXH)
OTHLPIZT B ETET,

MEZEd6. KWzC. varium Ness ex Steud. IZ
&2 T2 UFblhOME (384 White nold)) &
MRS 5 L 2R T 5 (B - B, 2000).

3 IV YFDRHOUREDRERERE

1) RIBIREFRR

(1) HRELVOAE

MBI, KRBT v X bl TIHEEC
varium (OMI 9801) & XUtV > (ATCCC36047) % H
Wiz, Y YFHERIE, VI-2-1) EFRERICITo X,
IV VXD OIHE O TR, 1071/
mlD6RMEE %2 LI WELZRHML 7., =Yy Fbik
DR OERIE T ) v FREEW. R E 2 5 FILY
BIHE X O FREREETHO TRE I T 72, =Y v
FRIEMIE, ) v PHERBEMEZ? S 7. 14, 21,
28H#IC, 6B OEED T RERE 1 Yy dHi
D Iml oA L 72, B E D o B,
W EEE»S 4. 7. 10H&I, 1054 10°, 10°@E/
ml > 3 BB DL D73 2k T BRI % BK A2 HIIC 1 ml g
OWABEL A, ¥, Y UFES5, 6. 7. 8l
MRS #E L. 3 X EE O RKNIC10°E X O10°E /ml
ICEEE L 2Bt oo R T RIETR . 1E v b ]
nl O ABRE L 7, B S BRI4HFE L 72 5h 7 FE AR
EEMICIZ. 6BBOREOSETREKZ lEVH
72D 3-4AnmIWEFEM L 2, SIEXIZEL ORHHICS
RIS 2 B K ETEAD 5 VIFEE L 72,
) U XFEKRIE AKX Y720 8-16E v Hw/,
o DEEREABE RO HE . MR 1SR H
WZHENM L 72,

(2) ®R

I UFEEBEICTY v X b UYEE (OM 9801)
DITETIRIE LR Z A 2 T L 72, TR
FEDS10°ME /ml DA T, BEREIREIIC 2220 o & T A3
R 5, 107 /ml L - DOEREX 1350% B 1 o Fhk R
2L (E19),

R19 EEHOTYVFREEVICNTS
Cladobotryum varium (OM19801) HEFDERE

HEg”
® W R
R 2 oy B F B EEY (E/mD
0 110 1x10% 1x10° 1x10* 1x10° 1x10°
0 0 0 25 25+ 38* 75*% 88*
7 0 0 75 63* 25% 50% 5%
14 0 0 13 13 38 63 75*
21 0 0 25 25 63 63 63
0 0

28 50 14 38 50 63

1) E#EHoOZ) v XREEE VG varium D ETISGERE, 1€V
H1zh 1mli: AR,

2) TV U FEEEBBHE. C varium D ERIZ 7 H3IC F2H.

3) C.variumB§R D580 & N7 REFE v DFEHEG

4) TEEKED25%LLLTC. variumBE R BET.

I U XEEEEERICT) VX OEE T B
Tl U7, BERIREE & MBI L CRIERITE 2 D
10% /m] 2 8248 L 7= 85 € v O FEEMIE T1E, WD
BT 2R s ke (Ki6a), 205 DK
Yy WS UH L AR, PR ERIT 2 £ TD
HIRHERAME L. TR X & e LT
SR BIL 2 FEEDL CIZEFL Tk
(K16b)s LA L. ZDfhOMIEX TIE, B E IR
DEIRMIANC B 1 2 FHEHBRFHER T E Ld > 7

HIEE Do FEEEMIcZ Y Y Xbkr O
(OMI 9801) DA AETIRE 24 2 CTHMEL 72, Wi
SHERICEM L 2546, oA FHEMIREGVIEE

X16 ZEERFEOITY £ (ATCC36047) FHEBEVIC
%t 9 % Cladobotryum varium (OM19801) D #EFE
RHER H910°cfu/mBEEICTHAEE U 12C. varium®D
DEFBERE, TV YXBREERBICIEY
HED InbEAFERELUL.

a : PER28 H H o #kks © v il ic St oftift (KA BHRoN S,

b:BREEY () OEEEER, 28HHDRIL. FHEEOFAEL Lk

BereHrEENR NS,



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

F20 FEEEREOIY Y XRELE Y ICXET B CCladobotryum varium
(0M19801) D 4FiEEREBROBR"

S ALY TEEEREY R FEIRFOFREE ©
(fE/ml) (%) (%) +++ ++ +
0 100.0 0 - - -
1x10% 93.8 53.3 62.5 0 375
0 1x10* 62.5 100.0 70.0 20.0 10.0
1x10° 6.3 100.0 100.0 0 0
0 100.0 0 - - -
1x10? 100.0 50.0 0 0 100.0
! 1x10* 100.0 50.0 125 0 875
1x10° 93.8 100.0 733 6.7 20.0
0 100.0 0 - - -
1x10? 100.0 313 0 0 100.0
! 1x10* 100.0 50.0 0 225 875
1x10° 100.0 100.0 43.8 224 43.8
0 100.0 0 - - -
1x10? 100.0 6.3 0 0 100.0
1 1x10* 100.0 50.0 0 50.0 50.0
1x10° 100.0 100.0 18.7 313 50.0

1) V¥ ¥EEE I varium 3L RIEIE %,

2) HIEREKROERL

1 v H7h I nliE ABER,

3) R L 72C. varium 5y LT REE O HIE

4) ) X TEEOFE LR v oEA.
5) C. variumB§AD580 & N5t € v o E#A.
6) TFEEIZHD BC. variumBE R DLEGFE G, +++:25%BLE, ++:25% BT, +: 5%LLF.

THREBEFIZET L. SRR /mlEE X T
53.3%. 10'% X CX10%H /m1 3 X 12100% T dH - 7=
W E 4 WL 2255003, 1078 /ml s EE X LLAt
T FEEIEEHERIZ100% % 7 L 7z, 10ME /ml 32 5 X
DFEHEE & CHIETHAEOFRAB G F, HiSEE
DEEREX & L TR o7, BilE 7 HERICEE L
75, 108 /mlBEE X O T HEBRE B & O FIHR
13100% T, BIEFEEZICE/MIEX DA TRD S
oo BTE F10H % 10 /ml B2 X & F69 ¥13100%
Thokd, BIETFEEOFEGIRES WA L (F
20), ¥/, W2 A Z THEB L2 v FEEE
LT, Y U FbhhrMEEOTET 2B EE
BICTEAERE L 72/, TXRTOEMX Ttz v XD
BEBIRIC» 20 6 TRIFIRD & It FHEEHIM
N7 -8HDEMIX Tld, FEBEAEL S 5 453
Hon, 108/ X O FHEEIXI00% TH - 7= (£
21),

DEDZ &6, HfEE DR CRHIICHER L 7
WMBEXTld, FRE L CEETEEOH G E .
FROBEIZ ) v FOREMHICEEEZRT 5 2
EDHS P LI o Tz, TFRAET B L
ToAGS FEE IR L0 /ml DL E o BEREIX TR S 4.
10°8 & OV10°MH /m1 3 £ B2 X 0> F9 312 100% % 71 L

21 T XEEHEEAR & Cladobotryum varium (OMI9801)
3 ST [~ T [T 1
DEFOEEEEIRRICRIFTHE
SYETWE  RAOWN SR SRR
(fi&/mi) () (%) +++ ++ +
5 25.0 12.5 125 0.0
6 313 25.0 0.0 125
1x10%
7 50.0 313 6.3 6.3
8 875 62.5 6.3 6.3
5 93.8 875 6.3 0.0
6 875 56.3 6.3 125
1x10°
7 100.0 78.0 6.3 188
8 100.0 93.8 6.3 0.0

1) BiEEBoY) v FEEE VICC. varium5y &1 RET 2,
H7= 0 1 ml AL,

2) C. variumBE AR D580 6 NI © v DR AE A,

3) THEEICED BC variumB 5 DEBFE A, +++:26% D E, ++:
25% LT, +: B%LLUF.

lev

22  Cladobotryum varium (OM19801) D AEF DIERE
BENTY YFHFREOETICRIFTHE"

Sy T FEITR D FEIFOFEE P (%)

(fE/ml) (%) +++ ++ +

0 0 - - -
1x10 0 - - -
1x10° 615 0 0 100.0
1x10° 76.9 30.0 30.0 40.0
1x10* 80.0 16.7 333 50.0
1x10° 100.0 53.8 30.8 154
1x10° 100.0 60.0 333 0.7

1) BREZUABDOTY ¥ FREEE Y I2C varium2y BB %, 1
EydHih 3-4mlWETEHEE.

2) C.varium@E K030 b NIARIGE v DI AE G,

3) FEMEITED BC varium@ R DEFEA, +++ 1 26% Ll L, ++:
5%, +: 5%LLF.



R EMOREDIER B » & — i8S #65 (2018)

oo FENET-FAIZIEELOME /mI ML EOBFEX TR 5
ﬂf: (%22)0

2) EE

I UYFOEVRIEILEIZEB VT, C variumb3hs
MRS 2 aJRetE i3, MR O 72 O Fke L 728
F OB ESELDE S W L HEZ I N D, FHE PR
\2C. varium D5y L TIREIE 2 RS 2 &, 10°(# /ml B4
OB THIEHFRD BT, BEREREE S0 /ml
Bitr. BEGE v ORI HETiR SR o, HE
POBRPOEREHMWTEIENTERL, Lo L,
SRR (10%-10°0/ml) & BEHTitiz b Bl
I PR O G IR LG E v OZWHRIEIC I 2
Shols (B - Fil, 2000), L2, ‘EESHE
DIEPITIIRFEE v 2 EEE L TENT 2HML &
D, TV YXDILrUHDOFEEDILRERIC 22 L
WRBI NI,

TR Z MEER ORI B VT h FBWIE e
TFIREELOYE /ml DA LBt Tl ), FiE 75
oA bR ol (B - gl 1999, 2000),
L7e23- T, WS MEERER, RS E vNEicc
varium D FEFPMRAL 2w X ) ICHDDOEREZ S
WEBH D, £, ZDBROIHERE X VHEIETHME
DEIEZ, TV U XFEEMICE > TR LR -7 (BB
5. 2001b), —MEIYIC E D 2 ERREEIC BT 2 E5E
i, EEYA 7V 2EBR L TX ) RBICHRES N
%, Ll =V r XHEOYE, BENR»LY »
XOlhWHOFREITHEZ KITT LB L DI
Kol-llho, HMENMEZRET S ) A CEELHE
Kz s LEZ ol

PR DA O LG IR BeAE L 72 BRI IS BT
FIR B & O ERE IR DR BRI G EEr -7 (B -
Pl 1999, 2000), FAEFRETHO o DI
4> DB IR HC. varium TE LN HIERIE, HEEE
ECHEEZROE Y HOEHEICHW - EM» 6 DR
REBGRICE b LI N, =/ X9 7blh
O SRR B D © B 2 £ ORI RY: L TR
T2 EASNTED (REFFLE SR & S BS HE
. 1999), =V v ¥FTHREEM OB EE T, &
Yy OEREEBREIRC variumd ZRER 2 hET
2bDLEZ NI,

4 TYYEDLREHDURDIEER

1) HREBEEMOEHLIE
(1) MBSO AHE
BEERERR S K OVEA

HEICIZ, =V v X bz d NIE HEC varium
(OMI9801) . > A & /7 (272 K> & 57 L 7= Trichoderma
harzianum (E755-4) B LT Y ¥ (ATCC36047) %
FH T2, BESTE D REE 1ZPDARE L % F > CT20-25°C TfT
W, FRORFAREIZS5CE L7,

FHANTZ O ZHEHOZRBETHLZDIHRY
L — FKATH] (BUTBE, Au#ifbes T3k Ntk i) |
Ny=vya (BUFPA, Hr—3X - 75—k 7 7
okt 8 . BEHE - B 0Ro I 7a b —
JH (DUPMH, Abifbes TRtk i) | B hiak <
HEAlE LTHHAZIN T eE Ty (BUFHB, KH
AR BERRA2E) . A 28y (BUT0S, HAR
FRASHE) BIOWEHEMNLY 2 —v (DUFEL. #
Aath7 a—7r SANVHE) O6MEE %2 W7,

5341 D FEEF BH

BEREC. varium1220°C. T harzianum325°CT10-14
HREEZEL, 7EFE2HERI T, KRz 2-
1)- (1) OFETHBEL 7254 FRERE v,
MHE & OETZ R < 4 B OFEANL, 2048 RS E
B ORMILEEDS, 5000, 500, 50, 5. 0.5ug/mlic 7
2 X ) ICHHBIL 72, BEE X O'PADER I 43 SR,
JEAC CEVEREANO. 1. HEIEAUR A ki) U
LT, 34 IR (F910°18/ml) 0. Inl % %
WIS L 7288, B R A T4 ¥ 77 ACET O
TL. BEBIR>%T v —LICAL 25COA v F a
R—& —ITHE L 72, 24IR[EIf%. 1 QLI X 412 3001
DaETEREEL. REORNEZBEL 72, DETD
FEFIATFED T ETOEEDF T2 HBA 5 6 D%
THIFELHEL, FBFRE RO (S, 1983),

¥ 720 C ovarium53 T DFEFITPIE T AR &
PRI R D B, BT 2 BR < b M HKWK 2 FriE L
(5000, 500, 50. 0.5ug/ml) I<FE L. % DWIC.
varium 3 HE TR 2 N L 72, MIZEERE 7 ul~*
Y VOIREEHAEL LTI L 7o, FEAIRLBRIRG &
145, 545, 1048, 3043, 6043 & L. QU4 155
R EAN (1046%) L, F7FTF¥Atu—2A70
ARsH (Difcoth#) THiE (20°C) L7tk 78 &
OCHHBRICHEAEEOARZHE L 7z, 3B 1 A
RAZERERE b A%, 2RIKE L 72,



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

PR 5% O R BH s

BRRRAC RS AN DL BIL, e i o 3654 2
RN U 22 PDASEMCRS Hb % i CHERT L 720 SRR D ik
I B 135000, 500, 50, 5. 0.5ug/mlod 5 BLRE I3
B 7z, HEFEIF O B R IZPDASEM RS < 7 -10H B A1
B Lo, EE6mD 2Ly R—7—TRDLME
W B E . SRRSO R s Ic R L 7o, GEEEC.
variumB & T harzianum!Z, 20°CT 3 7212 6 HIE
BEL, =) U XIE25°CTT7THMREL, 1HHLD
DERAMREE Z KD WX GEARRMX) &k
L 7o ARBRIE T BRI 5D > v —L 2, 2
AR L 72,

PEEM DD 7 WHRFEHEREIC X 275354050

Y rXOFEE2-1) - (1) LRI |
BEROFEEPEINICEREE v OoHEICHEHT 2
FEHL F v v 7 (S-800) 12, b OWEEH % 8L
7o Thbb, BIEBREDC. variumsy £ 7R 1
nl% ¥ vy 7T L, 240RE L 228, T8
HREZI D RE. DEhrWHETERY v v 7 E L,
COWEGRF v v 7% KA U L 725, WEEEE
BOLY) Uy IFEEBE Y OZI0HEEE L, RO EME
Ik > TEADBREZHE L 72, 1K) v ¥
DOIFEE 168 % H Tz,

H3F v v 7 ORI & KifgithalbR

C. varium D5y E1EHEWE (10 /ml) TIHLR 7
¥ v v 7T, BRI IREL00 pg/ml I G L 72BE,
PA. MH. HB¥ X CMOSOHEIR £ 7 1ZETZ30mIAM L, 1
RPEALER L 72, AUBREE X v v 77O 2 FRE L. 24I%
MIER. WS ERO LY ¥ XRETE v A2 HE L
7oo BAIBIHROFHENEZ X © v 7% WEH L bl
R TS, BROEMIC K > THNZ, T4
bbb, TOX vy 72K CARMWNEL . HKRE
#% 3 HEEBR R BWNICHIE L. C. variumsy 42+ F&iE
w(10°E/ml) % Imlig R U7 1 IEIGS IC BRI %
&L, Z2O0F vy 72 ENIC2AREFRIER. HiEE
EEDOZY ¥ XFREGE VOB IO, AL
kB DX DI 1 E AN Db D KK Z L 72,
%k v v 70y HOHEIZI0HBETT W, FHOH
ENFFEEORIUFICERL 72, B, 1 UMKt
VRIS E v 2167,

(2) ®BF
53 A1 D FEEF BH

HBE & TrOSIE. 5 pg/mlTC. varium k. T. harzianum®
THETIEZI00%HEE L 72, BEIXT harzianum® 53 4
FHRIERAEL 7225, C. variumiZx L TI1E5000 1eg/ml T
$89.3%DIEHHRER L, MRIFFBD NG o7, L
L. BHERIBECRD, Bl 7o E 0% 5
S, PADC. variumsy T3S 2 F6 3 AR R 1L
ZEAERD N D07, —J7. T harzianum!3500
g/m AT DIRET28.0-43.0% D43 & T D3FEIF L 7243,
5000 e g/ml TIFFEHFHKIZL 9% IIE T L7 (3223),

*&23  Cladobotryum varium (OM19801) &L
Trichoderma harzianum (E755-4) DHDEFHE

IERIFT AN DE
RO BEE e U]
3OA|
(ug/ml) C. varium T. harzianum

0.5 >99 175
5 >99 71
Ry L—k 50 >99 6.0
500 976 2.6
5000 89.3 26
05 89.9 43.0
5 91.0 36.0
N yya 50 895 32.0
500 91.6 28.0
5000 872 1.9
05 17.0 86
5 0.0 0.0
=R/ 50 0.0 0.0
500 0.0 0.0
5000 0.0 0.0
0.5 911 6.4
5 0.0 0.0
FAN 50 0.0 0.0
500 0.0 0.0
5000 0.0 0.0

1) FRFNALBH2ARF B (2 3000 0 o3 7k 2 BAMSE CBIZE L, FEHE 2
DETOREDLEI2EA 2 SO 2R LHE.

AN D AR % 22 2. C. vartum® 534 T F3F 12
PAF T2 IAE L 72, L 72 38H | o TIZHBO %)
BE2E <. b pug/mlT3043 Bl k. 50ug/ml 1045 DA
b 500 g/ml ¢ 543 BL k. 5000 g/mlT 1 43 DA AL
BT 5E, FEFORFEVPHEI N, EROFHEL
SN0, 0SE X UMHIZ500 ¢ g/mlT 5 47,
5000 eg/mlC 1 43T 2 & | BROFAEDERICI
EX N7, —J7. BEB L OFPAIX. 500 & 5000 ¢ g/mlT
605 AP L CH AT OFIF TR s (£24),
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24 Cladobotryum varium (OM19801) O NEFHHF
ICRIFT EARE S ABEREOZE"
R
gD &)
1
5
05 10
30
60
1
5
5 10
30
60
1
5
50 10
30
60
1
5
500 10
30
60
1
5
5000 10
30

A ] I P
MH

=
[}
o
=
oot
=
3

+ o+ o+ [+ o+ o+ o+

[ B S kT A E i S e
[ B e S N kT S o E e S e

L S B S S o B SR S B SR S R S

e T

60 +

1) C varium® 53 £ TR & A0 < @R AR, K7 b7 %A
br—2 70 2RI ERIL, 78 XCT4HBICHEADAETIRD

2) Tru b=, EHB aLAF T O DRER R L LTI,

3) BE:R_RvL—F, PA: Sy, Ml: S7m b—)LH, HB:
EETFy, 0S: A ANV,

4) +:EFHEHY, - EHHEL.

5% D78 1 BH s

C. variumBE R DEBICRIT T A OB 2 A L
7o fEEEEH o d ¢, BE, PAB X OMHZ 70N L 7- €K
ReHclx, 5 ug/mlTC. varium®B L T harzianum D
EHVPERICHES N, —7, Yy XTI T
BN Stz b, B2 EIZ100-1, 000fF D 2 3558
57z, HBEOSIZBE, PA, MHE X% h, =Y VX0
H£FZHET 2 RE CC varium®B X T harzianum D
AHHEFIZED Sko o (#25),

3 v v 7OFANC X 5 BikRathi

C. variumD 3 HETTHRELLZFH L ¥ v v 7 TH
BESROBEEVy 28 L. blehWRAEOERE
B L 7o VHRF vy 7OHET S L. TRTOLM
XTIV v X7 OWHBTEE L. HRIREIE VIZ
EFRRIE o Foo BREFFAEIZ10°MH /ml LSy
AR TR S LXK IR s v (F26),
LI WRBETERF v v 72 3EANILL . 20T
BLIGADRKREZFAE L 72, 3L 72 6 AL FR
WERIGEIL . SRR THRFEIMET L, &
2> CHHB L OSIFFER B IR R A3 @ <. Z DFEF I

K25  Cladobotryum varium (OM19801) , Trichoderma
harzianum (E755-4) & &K O'Pleurotus eryngii
(ATCC36047) DERMHRICKIETEADZE"

s FERRGYIE 2 AR
(ug/ml) C. varium T. harzianum P. eryngii
0.5 56.9 311 81.0
5 0.0 0.0 762
~Nub— b 50 0.0 0.0 50.0
500 0.0 0.0 35.7
5000 0.0 0.0 0.0
0.5 889 410 100.0
5 0.0 0.0 929
Nvyva 50 0.0 0.0 66.7
500 0.0 0.0 405
5000 0.0 0.0 29.8
0.5 56.9 41 583
5 0.0 0.0 438
i/m b= H 50 0.0 0.0 25.0
500 0.0 0.0 0.0
5000 0.0 0.0 0.0
05 100.0 943 786
5 94.4 549 50.0
S 50 80.5 352 214
500 59.7 9.8 0.0
5000 0.0 0.0 0.0
0.5 986 100.0 81.0
5 84.7 67.2 310
FHAN 50 708 352 0.0
500 50.0 123 0.0
5000 5.6 0.0 0.0

1) FrEiRiE o3 2 300 L 72PDAENRE IS, C. varium B X T
harzianum(%, 20°CT3 £7:13 6 HH, P.eryngiild25°C<7 HH
RAEL, BURMERZNE.

2) Iru k=), HEZ aL~FXS Py DR - LTI,

3) FAMERIMIX 2100 & L 72HFfE.

26 Cladobotryum varium (OM19801) D4 F THH
LEFHE U vy 7ERVWCEERROKBR

PRI D AR 2 TP FEIFOORRSE P

(fi&/mi1) (%) (%) +++ ++ +
1x10° 875 875 86 7 7
1x10° 100.0 75.0 42 16 42
1x10* 100.0 50.0 0 12 88
1x10° 100.0 25.0 0 50 50
1x10? 100.0 125 0 50 50
1x10* 100.0 6.3 0 0 100

0 100.0 0.0 - -

1) FrEREDC. varium 53 EF B L nl THH L ¥ v v 7% 2415

Hges g, BRERE LY vy 7CHEEEBEOZY VXK
e vz 10HEsE L 72,

IV VX TEEOFKE L R v ofla,

C. varium B R D3RD 6 NI RESE © v DR AEEA.

FFEERITEHD BC variumBE R OB RE G, +++ 1 26% L, ++:
25% LN, +: B%LLF.

W
———

EBHIT6.3%TH o, F, MM IEFLIL D FIRHK
1. BEALFEAS12.5%. MHE ETHLPEAS1S. 8%, PARLEHAS
3L.3%Th o7 (F2T), EB1c. TEEDFRIHILIE
FOTN B, WEX k) cRenxE
FETFEEDFEFFRD s oz (M17),

A RO REFEE % JHHE L 22 f5 50, PARLEEIX Tl %8
FET. MORHRSIROH 2 2 L AR 57z, BE,
HB# X ONOSALER[X T136. 3%, MHALPE[X TI318.8% D



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

K17 T U>F (ATCC36047) izt > ZRBWZH
PHEREER. BEEROEYOZHEBEI ST v v
7 (5-800) % Cladobotryum varium (OM19801)
DREFTERIEZIAETIY yFbhihtt
ROREZBHI K,

a : 910°ctu/ml EE DC. variumsy L B EZ * v v 712 Il T
L, 24FESZ ICEBERZREL T D) vy ¥ENEYyO0%210
HIRI8 L7, B E28HBITmm (A ZHERL 7.

b:iEgeF vy ZIcI 7 m b —H (HRIR S EE %500 ng/mlic 3
#) Z30mlAN, | KFRBOER ISR 2 BRE L7, 24RFRGE L
¥ vy 7CHESHOLY v XERE v O%210H RIE L 74
B D)V U XOrVROIRIZIFZ LA LR NG h o7,

=27 Cladobotryum varium (OM19801) D HEF THEHR
LeHFHUF vy 7Ici s 2 EHLEOHR"

TEEHRY  RARD ORI

£ A
(%) (%) +++ ++ +
Ny L—h 1000 125 0 0 100
Nyvyya 100.0 313 0 0 100
I/mh—LH 100.0 188 0 0 100
EEFY 100.0 63 0 0 100
IR 1000 63 0 0 100
0% T4 )=\ 1000 188 0 0 100
ISTEVN 100.0 750 50 25 25

1) C varium® 534 7EH (10°10/ml) THREEL* v v 7,
FNRSTUIES00 (e g/m I P L 2 3 £ 7213 T0% £ % ) — V%
30mIAAIL, 1 RFEHABEL 7, AWBEE ¥ v v 7 OB EREL,
ARFEIAIESS, WIESEEZOZY VX REE v O2E L 72,

2) TV X TFEEKDOHE L LIRS E v OHlA,

3) C. variumb R 05RBd 65Nl ) v X HEEEE v oFREH A,

4) FEBRITED BC. varium 5 DLEEHG, +++ 1 26% L E, ++:
25% AT, +: B%LLTF.

=28 EFWEBLEFHULFrY 70TV Y E£bleh
RORRK I RIFT &
% A TFHEEHRERD R FEROTLED
(%) (%) +++ ++ +
_yL—h 100.0 63 0 0 100
Rywyva 1000 0.0 - -
I/m b=V H 1000 188 0 0 100
EETFY 1000 63 0 0 100
TR 100.0 63 0 0 100
0% T4 ) —v 100.0 938 80 7 13
ISTEV 100.0 813 70 15 15

1) FOFML* v v 7% K C2AR NI, Fanibras L¢3 HiH
WERAEMNICHEL, C varium/yETER (10°H/nl) % 1nl
WLz, 1 RHEBICEEREZREL, 20X vy 72EANIC24
eSS, HREEAEOTY IR v 2 8E L .

2) TV U FTEEOREL BEE v OHA.

3) C. variumBE R3O 5Nl L) v X HEEE v oFREH A,

4) TFEERIE D BC. variumBE R DERE G, +++ 1 26% LI E, ++:
25%LLN, +: 5B%LLUR,

FIRKTH o7, L L. ETUHEKIZNREX (KiEk
X) XDEWFRFEEEZR L, FshRzEd sk
ot (F28),

2) ITUYFRBODLEHIORRAICTT 2EZMH
(1) MRELVOAE

I ¥ X IZATCCI6047, Ko7 R EE R K T FE R o7 ik i
(OMC4087) . FRIMR AW LM X ERFAED F = 2
SyBETE (OMC4083) 3 & Y F A~ a5 TR (OMC4084)
W, C variumiIONI9801 2 7z, =Y v ¥4
Rifie ZNZN6HEMEEL, BiEE 27> v
FREEE OWEKE ISR L, 10'8 X O10°#H /ml 2
WZEREE L 72C. varium T ETFRERZ 1 v H72 D 1
mlFOMEARREL 72, =) Uy FREEE v IE, T ABX
H7- 0 20EH T2,

(2) #R

HREEROLY v ¥HEE vz, C varium
(OMI9801) 43 4 1~ % 2 f L 7z f% 4L, OMC40871x10'
fiél/m13R EE ©30% @ FE 9% 3 & /8 L 72 A5, OMC40841%
10°fiEl/mR FE © & R IZ RO SNt > o Feo —
ATCC360473 X TNOMCA083 13 1071 /m1 3 T FER 13 32 8
S, IV v XEKHETRFERII R > (£29),

£®29 BRBZ2IYYEREICH T BCladobotryum
varium (OM19801) DFREME"

FEIER 2 (%)

[EE 7S Hook
1x10* (fi&l/ml) 1% 10*({l&/ml)
ATCC 36047 0.0 46.4
OMC 4083 Royh 0.0 100.0
OMC 4084 Fr= 0.0 0.0
OMC 4087 KA 30.0 30.0

1) GEHRGELZZY U FRIEECZEEE L, C variumyETFR
W% 1 mli MR L 72,
2) C variumB R D3RBD 5Nl ) v X HEEEE v oFREH A,

3) EE

HEAL 72 6 O FEA R T, tEe Ty, AANY
Bz ra b —HiZ, C varium®B X OT harzianum
DIETHRFZAET 2R DOEZ E3br o7,
e, TV VX ORI T 2L X v v
7E500ug/mDEE T ryE LA AN VR TS
2 LIk T, HREMBHEHEI L. ) vy ¥ bk
POTEDOFIRBIHN S NS 2 L 2R L, S50,
INGHAITHM L *F vy 72T 2 LTk
T, ZORRBEHRT 22 Ehbhot (HES,
2001a),

EET YR RAAXT P U EERSTEE ST
4 P ROWREAIT, MO EE & IE Ok z
I doT, BEMBCIRTFR. KEOHE BE
FAABXOREONSICELFHINTWY S, KK
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ERV R A 28—V REEFNT N %2 78§ Penicillium
crustosum X% L C. EHHAEFNROE Z & 2@l
LT3 (Es, 1996 ; EHE, 1999),

FANVIIER VL 2= A TR LT 5
A A v FUATEYEAC. Ml E X ORI E N OEERE
FHCEEZEZ L, INETE O ZoRMEHRICE T
ZiHEAlE LTI nuC &% (A - AR, 1991 5
RS, 1996), LaL., EETVyBIOAZANNVIZ
) Y XEADHEZHET 20T, iAlIcOWTE
HERE2ET LI EPbroT,

S7n k= VHIZBREHBE - BioOFIT T8
FEETYERUTHLD, Ry =2 vy aDRTTH
22- (4-F7VVN) RUVA STV VEEGALT
W5, RANIC. variumD T HEFFEH B L OERME
AT ZBHERIRDOE N Z EAVHIBAL 2255, e ET v
ERBED LY v XERMEHE O #HO 55 DT,
BEECEMOEFICOAEHAL, =Y v XEE
DARE D 23817 72 1 U 7e 6 7o,

XY L= bFBIERV 2y ¥ 2 T harzianum D5y
EFFIF 2 H HREAET 25, C variumD 57 £F
FELEIFH000ug/mITHHESI N R 2%, L L,
RV = FrBLORR =y ¥ ald, C variumir 4+
THRELZEFHL X vy 7OHBENRIE L, HE
L7e¥ v v 77 %C. varium THIGH: L TH AR Hifi
L7, 61, RyLb—FrBIUERveyraldC
varium®B X OT. harzianumD R M EZHE L 72D
T WANIATE R CRIMICIRATS 2 758 (B85,
1996 ; BH%. 1999) TR T 2D M EEZ S, L
L. 2=y 2132004411 H25H 2RI L T 5
o, MAEMHEHAT 2 L3 TE4 v (I fTBEA
BEMOKPEN B R ety ¥ —., 2017), 72, RV
L—FDZHIE. E0IHRERREICE VL THIERD
MElzHS eI T2 (F]S. 1996,
1998 ; ‘EE. 1999) o T, MLOEESBETH %,

E D ZHHHNIC I T 2 EEANIC X B MR DR X
RE CRER/DREIITONS 2 ERD 5N S,
tETY, AANVEB LU 70— LHDN500g/ml
T, WEEMEZ 5 BT 5 2 Eic X > THEMIC
& U 72C. varium ® 53 413 H3AE S 1. FINET
IERIRAERD S (FIES. 2001a), L7d3> T,
 DPRIE R X QR IE =) > ¥ b 7o IR O FEN
MERIC B T 2 IIREOEMEIC R LEZ SNz, &
7o. WERRINOEE, IR, Mo BE & £ 9 SRR I &
D, RIS ETSEEZ NS, TN DR
FlidwiInd SEE a2 <. I EAm T &4

HEWVI ERS, —MBDE D T RIEHER OB EA
ELTHMTHDL EEZEZALND,

AFL7ZY U XEKZH VT, C varium%y £+
DEMBRZ T o7 L 25, ROBERETFEEDLS
DITHERE (OMC4087) (&, MR & Ml L T k23
v Ebrol (ARG, 2001b), EIWNTREIC
FEDIER L 7- ) v ¥, BEWAZRIZNI D
rtEzZzons, HNTIY Yy X¥OLEEEZITI I
X, REERIC & 2 IHHEESEOEH S R o—D &
EZoNf, Iolc, RETHEML - HerEabais, m
JRIEDOBE ISR R FETH 5 LEZ ST,



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

EO I FEELEFHERERTH 24 2 7
BB L) U FbrWEIc oW, EpcE
2R, FREORE R X OHE, &Y
BROHETE ., BIBRITIE DR 21T > 72

BIER DA Y7 FIREDREF I IZBE L TE
W 2Rk, 19704E R Rons X H ek b,
ICHERZBFNHELT SR LTE L, /M - B
(1974) &, 197242 51973 T, BIEE. &
R, BEARIRE L ORI TR 6 i FEEDHRE
Rk, WA E L CHEARTHRE O 18288 BUER O JE K i %2
Ps. fluorescens EFIE L. Witz > A & r @2 B MOwE &
4 L7 (HAMYFEEY:-2. 2000), Ps. fluorescens
DR, B2 IR D A 8 7 1 FhkD
HICEABER T 2 5IECHER L 7228, EELIX
D THhen E2WEL T2, F. Kl - B
F (1993) B & UTsunedas (1995b) &, ¥ A ¥ 7
T IR S Ps. tolaasiiz 57 HEL . >4 % 7 BIGHIEWE
Landa Ul (HARYRBEEA2, 2000), Bl - g
(1993) &, BESIRES A & 7 D> 647 HE U 7 Ps. tolaasii
DR %, ZEREDS A &7 FHAICHEREL .
ABIOEEPEE L IZRE L UEKRT % 2 & %2
AU, R E A L TR o9, Bk
PMENZ EZWMELT05E, F7, IMESDIEEL 72
Ps. fluorescens DFU B 2 VL. Ps. tolaasii & 131F —
L7225, white lineDJEREEDS A 70, Hlffi &
LCHY o7z, —J7, Tsunedas (1995b) 1%, =
BEIVEFRIIBOTERS A Y7 DTEEPS
Ps. tolaasii% 7EEL T3, AR ETHEBEFDO Y
A 77 LIS B EEREIE S L Te e,

19965 2> 5 20144 1217 T, R RTHAEL 721
KA 27 D@EIGBCERIZ, 77 BER 2 1] 7o Bl
bR, MU 22MEE B & O16S rRNAE B 1% T L
7ofG R, BNMER O —FE T H % Ewingella americana
KT 2MERTHd 5 LML, Lo L,
FEE A CHERR L 7R, M - 22 (1974) B
K ORI - i (1993) D EBEBIL TWw 7z,
IR A & 7r 2 o 7RO K5 R Ps. tolaasii D &
B A2 AR L 722 A4 8 r S EERIE. EREIE
PHEAATDOBEIERDIED &, WEeIHEERIX
Ew. americana% B L G & L2 3o, LT
Bo T, BARS A & r OWEBRIERZ 2RI T
MEX. Ps. fluorescens® X UPs. tolaasii\ 2N Z T, Ew.

americanaD3BMI N5 03, 26 DIFBIIEERIT 2
ZEDS, SRIFHDEIDBNETH %,

Inglis etal. (1996a) X, 4 ¥V A TREG SN
V708 OWNNERDZE 0 L BT 23600 &
St - ME %, pin staged v 7 ) ¥ I EHE
IR 3 TETIRRBOREZHER L. Ew.
americana\Z X %7 7 ) & 7 WIANEREESLH & L CHI
OTHME L7, AIORAEIR, ZOHB=2—Y—F
> F (Chowdhury et al.. 2007), % [E (Lee ef al..
2009) BX U= 7+ (Madbouly et al.. 2014) 128
WTHER EN T3, Grimont efal (1983) I, Ew.
americana’z lNME RO —f & HE L Tnw b, L7
Mo T, Inglis etal. (1996a) &, ¥ 27 VU % 7 Hil
INFRER S0 B O Qe ft ik 2 . TESEH IS X 2 B ik
NDOFFLIAR L L 72h, o R BEEIR T Tw
e\, 72, Reyes (2004) 513, AL B WT
ety 70877, A7 BLXUNE T8 7 5Ew.
americana’e 7THEL . ¥ DO ZREEMHERICIACAEF L
TVB I LEZRBRL Tw5b, KWL TEw americana
E. HARENOZ il T s hize 7277, =Y
VX, Y7 rBENL ) X b oI N,
SAYTBIOE I IR L OREEZESZ R
S22 o7z, L7%h> T, Ew. americanal: %1
o E D HEERETH 2 2 LRBR SN,

% 72, Ew. americanaly, TIEPLREAAB DI
KRICFRE Lo A 2 r FRIEP S TSI, > A48 77
WL THE%REZET 2 L2l L, L
MNoT, A Y rBRIROFRAEZ DU PICHERE L, £
I, BB ER LT BEw. americanabd 3 7 RE K
BIEDIZ ARSI BTG L. WIKIC X > TR IC
AHHPHDIRD Y . EEEEBHRZICE S %5, Ew
americanald. >4 ¥ 7 WA DOEBINEEDOET L 7
ERARONB AR ISR S iz 4 & 7 [k & 7 1%
SRR B L 7o S PR IR L. BRI DT HEK
WAL 2, RIINTIZEAREICHE S R
FREEBZRERIRE 2 D DIERAICET LT
BRICFEFRBECERIR 2 L, HEEDS S IFHE
WE2RFBZT 5. 61, MENREVIZLEE T A 27
PRHUR OREN DL W, B2 7 EE DK
ML Z D, EEARLEDEW. americanad EE EIEIZ X
LILELS D, LEdd> T, DD A4 & BEHURHN
12, FEIRIEEAR» STHRS A &7 BHBIRFEET 5 1]
MDY £ 2. AWHZETIR, ERAKREDS A ¥ 74T
FRITK L, Ew. americana (LE1001) o5& % 1E
NS 2 7 CRBe B L 7223, 1322 RICH$ %
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Ew. americana D FEHE L FEHR D X 51 = X LT AT
b5,

DLk Z & zia il L. > A & 7 EBOR Db
Frem EERR 2 DT ICRET 5, H—I1k. 372K
BB IZ BTy Ew. americanaDIVE 72 AR~ D &G
EHCIETH D, KRDFARS A4 & 7 335 1E AR
KRR TIZLZROERZIT ) DB—RINTDH 5,
MEEOIZZARIE, 2E&E#H (19207 H) §2%T
F CHATICE» NS 2 s, RERICEEF T 2Ew
americana D I TZARNEGT 2RI R <. EEE
DM % IR RV, L 22dso> T AL TR
MEECTE o 7o, 1 EREEBICIREA AT DIZ
ERZBE I 2 k. Bl IEGE TR %2 MG $
MEIZ T H B EEZTHSE, £, HUEHTIE
ERZIRGALE A, BEICAROFEZR D713
EARZERL G2k T 5 2 &b EITRER X T
Hb, Flo, BEREICk->TE, BEY—FDLET
ERARERZIT) 2 & bEMTRELRTTRTH 5, H
k. EREARERGABRGID 6 IS ICBEI I 5
Il D DOEEZ I BIRDEED NS X2 ARIZEEE S
52EThHsb, REAARPDIZIZRICZS A &7 FHE
BREND ZEIFB L, 1B LTI
JEBGERZ R D 2 FHI b D v, BRI A 278
WOR DI L S B 1Z AR ZIZ G ICEEIT5 2 L
T, FlRBQRIC R 2D H 5, B2k, 1372
B ERBEEREZRO -6, RAIIEZLERI ST
DERS ZETh D (I, 2013), FHEEZRET S
BIEERF o s 3. BXRGECZ0RMICEREL &
WV, I, IZEGoMEEZRY . BRBE N
Bl Bk 2L Th 2 (HE, 2013), A
2 BRI, TEBE DIE RS ICB W THRAET S
CLEMERLTVwE2, ZOREIXESREIZLE LD
BN, FhE, YA o EEZUEL. A
GOBBEERBEICH >z EIRT 22 L THB, ¥
A Z 7 BAR OB T % ¥ & S 2 AR ROk
oD, INHDHERZBARNCHEMT 52 & T,
AT EBIRDFEANC K BREFN B EE DR T
5ZEiF, FEEEZ OGND,

E VB THERERO ) v XFFEEIHESRREIC
b, BLERT 2RI, BRI, Xy r Bk
Q7 F ¥ X 2 b 10> i E Cladobotryum varium 2SR
THIEHOTHSPIZL, HEZY Y IbrD
WETHIEZRELL, Ll T/ X9 78LV
TF Y XY Ol RO AR B 5 FEAEFEEIIA
0% (. ) v Xl WROBBRTEE LT

SEIC B DA o7, AR, =) v X R
B TR0 WREOEMEEE 21T Z & THIH
OREZHS 2T L, BRI EEb N 2 H L LR
BT A BRE DR 2 BT > 72,

M cHESRREICEDLDN ) v ¥ FHEHK
ERINT 2 &, RO EFDEICRIKT %, C
varium IR FICB LT A HETE S EISERT 5 2
o, A TRIEICOETIC Ko TRRET B L
KL, TV UYFRELRBIZE VT, C variumdDsy
IR 2 B 2 CEERRGRBR & 1T o 2. FRI10°
flil/ml DEEFRRRE TR S 1, W EEBROBRTE v
WS 2 & FHEED2% LU EHDC. varium TE DN
2 HIE AT L, T R S N RSB
STz, F. CovartumD 3 ETFHEPCHE R MEIC
P HRA O E 2 A L. RO & e
IZEBEZRT O, DT ORTEZIRET %,

I X bl hWHDBBREDH 13, O R
2EDZ=FAUEFBENTHEE LAV EThHs, C
varium\ ) % 87 B X O 7 X PITMA T, EH
TlRHENEIY T THERT S L2MERL T 5,
) X2 RIGTEORRIT 2 7 AV T8y
ERUATETRAEEMT 2 &0 BENICERL T
72C. varium?S, BEZEOE Y v X FREEICHE
TEEIEHoREEZS B, B, C varium
HRBBALZEEZH ORI ETh B, e
ZHVZ I LIE, EOIREOEARTH L DT, 5
B 2HEUEXE»SMBATE I L, BRE R
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MWHEEZRE L 2R, BEo > 4 & 7 182818 Mo
HPs. flurescens B X NGBS Ps. tolaasii & 13 57
D, T/ %% 7 BB BREEwnia sp. \IZERLT 5
ZEWbd»ol, I 512, 16S rRNAELE T EHT D
B, DEEERRAF VA, 2 —Y =5 F, WEE X
QO 7 b THEL Y 7V &7 OBEBNTESNE N
Ewingella americana £ 99% DL E O Z R4 Z & 28
AL 720 BLEDZ 26, 1ZREREDS A 27 he
RIS BAERIE. Ew. americanalZ #2H § 2 #l & 1
DEDIIFAETH 5 I EDVHL DI ST L5,
AHEOWALZ A Z 7 EHOR (Brown rot) &inds
THTLERBEREL,

AT OFE LB R BT 5121, Ew
americana BRI THES 2 BEDH 5 70, E
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PREGHOD3RG 2 BEpfERG b & L. IRFBIFRE L O EFRR %
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THERAT o TR, EARETHSIZ S0 138, R
WIABRFDIFEARERE L V4 ¥ 5 FFEMED S Ew.
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Summary

Many inhibiting factors of mushroom production have been known as long with the increasing of
mushroom production recently. Among them, the fungal and bacterial diseases that caused severe
fruiting bodies growth inhibition were investigated on their occurrence and studied about their
etiology and epidemiology to develop the control methods.

Brown rot symptom was seen on Lentinula edodes cultivated on bed logs in Oita Prefecture during
the period of 1994-2014. The symptom had been found at 32 laying yards in natural forests,
artificial yards and greenhouses through 11 cities and 2 towns of Oita Prefecture. The questionnaire
survey also revealed that about 60% of producers had sporadically observed the symptoms. The
symptom was seen on 9 types of commercial cultivars, both on young and old fruiting bodies and
caused tremendous economic damages in severely occurring areas. The environment and climate
conditions of these areas revealed that the severe brown rot symptoms were mostly observed in
laying yards with high humidity in rainy seasons such as fall and spring, although mild to moderate
symptoms were also observed in laying yards which were relatively dry. The infected bed logs
derived from a laying yards in November 2013 had been found to produce severely diseased fruiting
bodies only during October 2014 and April 2015 at artificial laying yard of the Research Center.
The occurrence of the damaged fruiting bodies was also observed during February and April, 2015 on
the bed logs that were originated from another laying yard in December, 2014. Then, the damaged
fruiting bodies could not be seen thereafter on the observed bed logs. On the other hand, it was
shown that the differences among the spawn inoculation period affected the disease occurrence and
the diseased fruiting bodies could be seen in case of only one mating strain at artificial laying
yard of the Research Center. These findings suggest that the difference in physiological activity
and sensitivity of L.edodes is a crucial factor of disease occurrence.

The above mentioned symptom was thought to be caused by some bacteria because the symptom was
very similar to some known diseases such as the one caused by Pseudomonas fluorescens and brown blotch
disease caused by Ps. folaasii. The isolation of bacterial pathogen was tried on the samples brought
back from the affected area. The white and rounded bacterial colonies were predominantly isolated
from the samples on heart infusion agar medium plate. The one of the isolate derived from such
colonies (LE1001) inoculated on the healthy and young fruiting bodies of L.edodes on the bed logs by
injection with 0.1 ml of bacterial suspension (ca. 10° cfu/ml) into the fruiting bodies cultivated
on sawdust medium caused growth prohibition and browning of some parts of the pileus and stipe
of fruiting bodies and rot with odor at 4 and 10 days after inoculation, respectively. The same
bacterium was re-isolated from the inoculated and discolored fruiting bodies indicating that LE1001
was the pathogen of the disease. The almost the same disease was occurred by the same artificial
inoculation of Ps. folaasii, the pathogen of brown rot of L.edodes. The injection of bacterial suspension
using the fruiting bodies cultivated on the sawdust medium was shown to be the simple and effective
method for the pathogenicity test that was available all the year over.

The bacteriological characteristics of 20 isolates derived from rotten fruiting bodies of L. edodes
were very similar to Erwinia sp., the pathogen of bacterial brown soft rot on Flammulina velutipes,
rather than other known mushroom pathogenic bacteria such as Ps. fluorescens and Ps. tolaasii. Further
studies including the sequence analysis of 16S rRNA showed that the causal bacterium was identified
as Ewingella americana, the pathogen of internal stipe necrosis on Agaricus bisporus, previously reported
in the U.K, New Zealand, South Korea and Egypt. Consequently, the brown rot disease on L. edodes
cultivated with bed log was caused by Ew. americana. This is the first report of the disease on L.
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edodes caused by Ew. americana and “brown rot” was proposed as a new disease name on L. edodes.

The selective medium was developed to investigate the epidemiology of the pathogen of brown rot
of L. edodes, Ew. americana by using D3 medium, a selective medium for the bacterium of genus Erwinia,
as a basal one. As a carbon source, D(+) arabitol, a kind of sugar alcohol generally contained in
mushrooms enhanced the selectivity and as a nitrogen source, vitamin free casamino acid stabilized
the color of colony. Finally, A-D3 medium containing 10 g of D(+) arabitol, 5 g of vitamin free
casamino acid, 7 g of lithium chloride, 5 g of sodium chloride, 0.3 g of magnesium sulfate
heptahydrate, 50 mg of sodium dodecyl sulfate, 60 mg of bromothymol blue and 15 g of agar in 1,000
ml was developed. The pH value was adjusted 7.2 by diluted hydrogen chloride before autoclaving.
After 72 hours incubation on A-D3 medium at 280C, Ew. americana showed small yellow colony
surrounded by white marginal area (0.8-1.0mm in diameter). The plating efficiency of Ew. americana
on A-D3 medium was 66-93% of nutrient agar medium. Among the yellow colonies isolated from rotten
fruiting bodies of L. edodes and incubated on A-D3 medium, 93% was identified as Ew. americana by
bacteriological characteristics and 16S rRNA analysis considering that the selective medium could be
used for epidemiological studies of Ew. americana.

When Ew. americana from laying yards was tried to detect by using A-D3 medium, the bacterium could
be isolated from soils of forestry and laying yard, surface of the laying bed logs and the fruiting
bodies of L. edodes. Immersed in 1,000 ppm of streptomycin suspended fluid, Ew. americana infected bed
logs could be disinfected to produce healthy fruiting bodies of L.edodes and appear low Ew. americana
isolation ratio. From these results, Ew.americana, the pathogen of brown rot of L.edodes, inhabiting
in soil suspected to infect into the bark of laying bed logs and then young fruiting bodies of L.
edodes to occur the disease. Thereafter, the control of brown rot will be effectively succeeded
by lessened the density of FEw. americana on the surface of laying bed logs without declining the
physiological activity of L. edodes.

The yellow colonies closely similar to the one of Ew. americana had been isolated from yellowish
brown and/or rotten fruiting bodies grown on sawdust medium including Pleurotus abalonus, Pl osteretus,
Pl eryngii, Agrocybe cylindracea, FE veltipes and Hericum erinaceus and their 16S rRNA sequences were 99%
homologous to the one of Ew. americana. All the isolates from such mushrooms were pathogenic to L.
edodes fruiting bodies to occur brown rot. The isolates also showed pathogenicity on Pl osteretus to
generate the yellowing fruiting bodies along with high temperature by artificial inoculation on the
culture bottle just after the removal of surface mycelia ( “kinkaki” in Japanese). On the other
hand, Ps. folaasii occurred distinguish brown spots on the fruiting bodies that fused each other to
change whole fruiting bodies color yellowish brown by artificial inoculation. Then, above mentioned
results suggested that Ew. americana could be a growth inhibition factor not only in the open fields
but also in growing room for sawdust cultivation.

The fruiting bodies of PL eryngii in the bottle fully covered with white mold followed by softening
and rotting were seen in Oita Prefecture in summer, 1997. Survey of two farms where the disease
occurred revealed that PL ostreatus and/or Hypsizygus marmoreus had been produced up to now and
the cultivation of PL eryngii was started recently hoping consumers demand. Then, the full scale
production of Pl eryngii had been introduced because the producing process in PL ostreatus and/or H.
marmoreus could be applied to the case in PL eryngii easily, although there were few experiences of
Pl eryngii cultivation in Japan. Along with the appearance of white mycelium on fruiting bodies and
cultivation bottles, the damages by the disease increased rapidly.

The white fungus inhabiting on the fruiting bodies of PL eryngii could be easily isolated and
incubated on potato dextrose agar medium (PDA) and formed much amount of conidia that were used



GBI E O ZICRAET 2IREOMERE, FEEERRE X OB ICB T 2%

as an inoculum to the healthy Pl eryngii fruiting bodies. The surface of the young fruiting bodies
sprayed by the conidial suspension (10°spores/ml) of the fungus (OMI9801) showed white mycelium
growing 3 days after inoculation followed by full covering of the fruiting bodies 7 days after
inoculation and softening and rotting to reproduce the original symptoms. As the cultural and
morphological characteristics of the re-isolated fungus were the same to OMI9801, the original
isolate, the fungus was specified as the pathogen of white mold of Pl eryngii. The fungus was
identified as Cladobotryum varium, the pathogen of white mold on FE wveltipes and H. marmoreus,
according to the cultural and morphological characteristics and the disease was named as white mold
( “watakabi-byo” in Japanese).

C. varium could cause the degeneration of fruiting bodies by the inoculation with 10*spores/ml
conidia suspension at least during the incubation period of PL eryngii. It was also known that the
infection at the primordia formation period caused severe symptoms especially by inoculation test.
Inoculation of the pathogen during the bottle cultivation period made an antagonistic line between
the mycelia of pathogen and PL eryngii at the side of bottle wall and inhibited the fruiting bodies
formation. Inoculated with below 10°spores/ml conidia suspension, normal mycelia could grow in the
bottle apparently even at the removal of surface mycelia ( “kinkaki” ) and diseased fruiting bodies
were seen in case of more than lOzspores/ml conidia suspension treatment. Therefore, it must be
suggested that the spawn mycelia derived from slightly infected and apparently clean bottle should
develop the disease seriously in relatively short period.

Inoculated with conidia suspension of C. warium, the mycelia could grow on the fruiting bodies
of E velutipes, H. marmoreus and Pl ostreatus. The farmer had sometimes seen the white mold on the
young fruiting bodies of PL ostreatus and H. marmoreus before the start of PL eryngii production in
the mushroom growing room where the three kinds of mushrooms were then grown simultaneously. So,
C. varium must be suggested to inhabit in the mushroom growing room before the start of Pl eryngii
production and cause a growth inhibition on Pl eryngii.

It is known that once the disease is occurred it develops dramatically and causes severe damages
because the sawdust medium cultivation house is usually closed and highly humid. To prevent from the
disease, removal of the diseased fruiting bodies and mal incubated bottles are carried out to keep
incubation environment clean usually. Furthermore, the effective washing agents for the facilities
were detected. Hibitene (chlorhexidine gluconate), Osvan (benzalconium chloride) and Microtol H
(thiabendazol + chlorhexidinehydrochloride) completely inhibited conidia germination and mycelial
growth of C. varium by 5 minutes immersion of 500 ppm solution but also hindered the mycelium growth
of Pl eryngii. Benlate (benomyl) and Panmash (thiabendazol) could highly inhibit mycelial growth
of C.wvarium and they protected white mold on PL eryngii by the treatment of covering materials that
were used during premordia forming period and affected continuously. So it was thought that above
mentioned chemicals were effective to prevent from the infection of white mold on PL eryngii by
disinfection of the facilities correctly. It was also known that the occurrence of white mold was
affected by the incubating duration of Pl eryingii and there were some differences among the isolates
of PL eryngii in their resistances. So, it must be available for disease protection to breed the
resistant varieties.

As mentioned above, [ investigated the diseases of L. edodes on bed log and Pl eryngii on sawdust
medium caused by a bacterium and a fungus, respectively, to identify the pathogens, make clear
the epidemiology and develop the control methods. Those results contain useful basic and applied
information about disease control and economic damage reduction in the practical fields to
contribute the stable mushroom production greatly.
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