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Studies on the Diagnosis of Foreign Bacterial Diseases of Quarantine Significance VL

Detection of Curtobacterium flaccumfaciens pv. flaccum faciens. Akifumi MizunNo and Akira Kawal
(Yokohama Plant Protection Station)

Abstract: A selective medium (FFSM) and antisera were prepared for detection and
identification of Curtobacterium flaccum faciens pv. flaccumfaciens. This medium was made by
base of Dye's medium C and by modifying of Kado & Heskett's medium D2 and Takayama's
medium CFS. The composition of the medium is as follows; 5g Rhamnose, 2g Yeast extract, 1g
KH2PO4, 2g KoHPO, 1g NH4Cl, 0.3g MgSO - 7H:0, 10g LiCI, 1.2g Tris (hydroxymeth!)
aminomethane, 1ml 1.5% BCP-EtOH, 2mg Sodium azide, 100mg Cycloheximide, 40mg Polymyxin
B sulfate (8,000 USP unit/mg) and 15g Agar in 1 liter of distilled water. On this medium,
capitate, smooth and yellow-colored colonies of C. flaccumfaciens pv. flaccum faciens appeared
after 10 days at 30°C, and color of medium around the colony changed to yellow. But orange
strain and violet strain of C. flaccumfaciens pv. flaccumfaciens formed no colonies on FFSM.
The colonies of C. flaccum faciens pv. oortii and C. flaccum faciens pv. flaccum faciens were similar
on FFSM. Other bacterial species except C. flaccumfaciens pv. oortit formed apparently distin-
guished colonies or no colonoies.

Antisera aganist living cells of the bacteria were prepared. In slide-agglutination test and
gel-double-deffusion test, these antisera indicated a relatively tend of antigenic homogenecity
within the isolates. Infected seeds were prepared by artificial inoculation of the pathogenic
bacterium on the flower stalks of kidney bean plants just before flowering. Mass of the cells of
C. flaccumfaciens pv. flaccumfaciens were observed on the freezing sections of the infected
seed by indirect immunofluorescence technique. The organisms of the pathogen were
recognized in the infected seeds. Therefore, this test shows FFSM and antisera are useful for
detection and identification of C. flaccum faciens pv. flaccum faciens.

3 U &

<

Curtobacterium  flaccum faciens pv.  flaccum faciens
(HaDGES 1922) CoLLINS and Jongs 1984 3 H A& % Fix<
KEMN, W77, 720 %, =0y /U5 H
(CMI, 1987)L, 41 ¥ ><A, =YKy, ¥142X,
PYEQIL L EIIFET A, FLLTA VT TR
DOPWENKE L, BZLVEHEIX0% 5 OBINE D 7
%3 (HEDGES 1922) o
AHEIFEEOEEICRAL, £50FEL 1)
BRUEOHRE 2 EOMBE5I&RI L, REAOHHY
~HEFICX DRSS 5, BREETHORME L8

ARIEO—IE, 1987FEE A A RES S F R
HIATREL
“HIE, BEREFMIFEMN

T 2 IEPUEA T C, ERZEAORAE C2UFEBESR
L7884 H % (Hepces 1926; ZaumeEyEy 1932;
ZAUMEYER, W.J. and H, R. THOMAS 1957), Z D728,
EOEOHEPHRIZE TR AME L BA BN T 2B 0
DEDE LTHEHEBLTEY, BECBSTAHTES
R REEOHENEEN TV S,
FAEOHWRIEIZB WV TIX, Erwinia amylovora
(BURRILL 1882) WINSLOW et al. 1920 ZWT[RIE F i &
LCEIREBEURILEIC L 2B HE GRRS,
1981) FREENRTWE, ThERBOFET, Kl
BOMRBAMEED &9 » 2 RET L7z Curtobacterium
JB 13X LLETIE Corynebacterium B D —HBIZBL TH Y,
SHE - BERAE LT 0 ORBIREHASFHEINT
\» 5 (MARTEN et al, 1943;Kapo and HESKETT 1970;
GRoss and VIDAVER, 1979; &1l 51985), HCT% KapO
and Heskerr © D2 854 & @IS D CF SEHIZ 7 S
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L PR ERE (Y B RIS B BT &
&7 5, Dye (1968) @ medium C % EBEREH L L,
D2 ¥#hdH 2V IICF SHEHOMENE L HEERD
M Z —EEEL b0 ME T, FHEEOREIZHE
LR e 37z BB L 72, $ 72, RBINGEESHIC
IRB S nHEORED—F& L L THRILFEOF
BAFTMEE» L) 22 RETL, &5 AME %Rt
AT VR ACHEE L THRBRET ¢ HYv, HEE
FHHEC L ) BREEFROFMEOEAETMZHS
2Lz,
RRBRZITICH 0, REGED LEIREE W22
WRTLETRERE RECHRRUCERRELCH
HOHELERT S,

MHERUGE
1 SR

C. flaccumfaciens pv. flaccum faciens (XA ¥ A D

National Collection of Plant Pathogenic Bacteria
(NCPPB) R U'7 A V) # &% E D American Type Cul-
ture Collection (ATCC) »HEA LA 7THH LML
7z (Table 1) F 7z, WHRE L LT 7 REI0EOEKZ
PR U7 HERMEIE Y v H 1 TR AREREH (PSA
B ofiEICBHEL, 0COERBFNT2~3HH
BRI EHRBICAVW,

2 ERIESROBER

D254, CF SHHK U medium COMBLE D &I
REEF, FOROETICOVWTREL, C flaccumfa-
ciens pv. flaccumfaciens D72 OFRIEH (FFSM)
REBLL 7z (Table 2), ThbH, BBELFZ 2,
K2HPO4 2g, KH,PO4 1g, NH4CI 1g, MgSO « 7H20 0.3g,
LiCI 10g, Tris (hydroxymethyl) aminomomethane 1.2g,
TOL Z L= X—=T N15pug, ER 159, &
K1, 000meA S s B ERERBICMERER, C
flaccum faciens pv. flaccumfaciens DSARBEHP TR AT

Table 1 Strains of Curtobacterium flaccumfaciens pv. flaccumfaciens used in this study

Host Plant Country Strain
Curtobacterium flaccumfaciens pv. flaccumfaciens Phaseolus vulgaris USA NCPPB? 178
do ” Hungary NCPPB 390
do ” Germany NCPPB 567
do 2 Romania NCPPB 1751
do Glycine max USA ATCC” 33802
do (Orange strain) Phascolss vulgaris ” NCPPB 558
do (Violet strain) ” ” NCPPB 2344

a) NCPPB: National Collection of Plant Pathogenic Bacteria

b) ATCC: American Type Culture Collection

Table 2 Composition of the selective medium (FFSM) for isolation and detection of Curto-

bacterium flaccum faciens pv. flaccumfaciens

Rhamnose

Yeast-extract

K2HPO4

KH2PO4

NH4C,

MgS0; * 7H:0

LiCl

Tris (hydroxymethl) aminomethane

1.5% Bromocresol purple ethanol solution
Sodium azide

Cycloheximide

Polymyxin B sulfate (8,000USP Units/mg) 2
Agar

Distilled water

W = = DN ND;

1,000 mé

a) Difco/Lab., Detroit, Michigan, USA
b) Sigma Chemical Industries LTD., Louis MO USA
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ELM—DRERELLTIL/—ASg%ME, &6
CHEORTRHILETAEHN T, 7YVEF UYL
2mg, BEEERY I¥% 3 B (8, 000USP units/mg)40mg,
vruaAF I F100mgZiRmmL 7z,

3 FFSMOERVROBE

HEYRE A 7 B10TE40R MR REAKICEEL, F
FSM¥AR LI ikEE L, 30C CIOHMIEEL, £
ERROBERVCEFEDOHRIIOVWTREL 2T/
C. flaccumfaciens pv. flaccumfaciens 7 WD FF SM
FTOEFELEFDEORBIZO W TIE, Nutrient
Agar (NA) % D2B:#boxtHRIC, F—&MHFTHEEL
TH®L 72,

4 MEFRHFREOHKRE

C. flaccumfaciens pv. flaccumfaciens % BRE - FET
HFERELTHMEFFBTE 2 »EP LRI S/
o, HWER7ERICET AMEERER L, #hEh
P S ASIHisEHT30°C, ZARSREIEEL, S£BAEKI
BELALOREREIEL LT, 21FN0.5~1.0n¢
5~ 7, MYFFCHERERT L LB, 4~
5 B AES L, RAREOES S 1 BE%ICERL
L CHUME % 1372 JLiiE O IR AE THlE L 72,
C. flaccum faciens pv. flaccum faciens O W R o Il i I
DWW TIE, A4 FEEERLERSVAZELR
WETHRET L7,

5 THRUBFERASSOENHEEOBRE

HHEI, SRMEEe ¢ 2 BE K0 BiEE,
WETHEBL, SOHIEDKTIOBHFRLZDOI
RABET1 X10° cfu/mei2 % % £ 912 C flaccumfa-
ciens pv. flaccumfaciens NCPPB 390 % i LAYERE L 72,

HLBFRERIT A X v A BT 122 BEK
SmeCHERL, WETEAL, &5 CEBKTIONIC
FRL-D 0L, RABETL X10° cfu/mlil % 5 &
I C. flaccwm faciens pv. flaccum faciens NCPPB 390 &
wimL, 8L, FFSMTHRIE Sh7:E£E DR
{3 NCPPB 3908k THER L 22iMiE % BV 72254 F
BEEICLVTo 7,

6 15T AEFADC. flaccumfaciens pv.
flaccumfaciens NCPPB 390 DRt £ DHESE

RETETFOERIL, 1 V7~ AREr % —
Ty ¥—%Hw, fRS (1977) O MR PPV E IR
BEBTOERFELEZ L L TR, T4bB,
AV VT ADEFER SN BEICE»S 2~ 3

em T HDEDESTIZS X107 cfu/me DI BB %
EFEEL, BFIRRTA0EHE s TIUEL, >V
HENDAS TV —5 —HTREL: HERS,
1977)

C. flaccumfaciens pv. flaccumfaciens O F&E T~ D K gy
I3, BF 1R 20.5~1.0ndDWEKRE & L IZHEBTE
WL, CFSfEhEizE#L, 30C TS5 BREEL,
R & /=47 % NCPPB 390RR CTIERK L 72 LI iE &
A5 A4 FBRERG S5 FETREL,

BREBFAORMEOBEIZ, MEERAET
ol Thabh, BEETH»OBGYH 2ERL,
AFA4FHIALT—MEZBREE, 5~ 8HAREE
L, F#HkOMILIG 100 g/PBS 1m¢ (PBS:0.02MY
VERREEEANKpH6.8) ¥ —k¥ifkE L, 37T,
107 BRIG &7, PBS THEHR, —kiifke LT
FITCEZBY XY HF 16 L Kn &4, BEPBST
gk, AL CHEBHEMSETBEL .,

# R
1 FFSMLIKSF3ZEHAEAOEENMYE

FF SMLT30C, 10HBXERE L C faccumfaciens
pv. flaccumfaciens 1%, E, MAF, €&, FHETE
FHEHOEEN L~ 2mOEFEHRL, £EOR
BRI ERICER L7 (Figl) . HRAEKRD ) b,
FF SM_LET C flaccumfaciens pv. flaccum faciens & 38
PL 7RO EELE L 72DIE, C flaccumfaciens
pv. oortiis SEMRDATH o7z, THHIZEFDOMIR
TR TE B holz, MIS Clavibacter michiganensis
subsp. michiganensis 3 WHRIIHEE S HE ¥ TIXk#
@, A%, &%, LEBTELEFO/-EREY 0.5m
VDEOEEEFRL, C Aaccumfaciens pv. flaccumfa-
ciens DEE L RFUBARUEETH o 7285, Z20HROE
FOEFIRH LN, KEEIOH BT C flaccumfa-
ciens pv. flaccumfaciens DEE LB O X BT & 72,
2 DOMIZ Rhodococeus fascians 4 BHRIE OIC Pseudomo-
nas syringae pv. phaseolicola 1 BHRIIFF SMLETA
FEURBOLNLY, FTHMTHY, C faccumfaciens
pv. flaccum faciens 5 BRI UY C. flaccum faciens pv. oor-
ti S HHRDEE L RO I ZzOMKRTRNTE S
(Table 3) o ZDRBO26EMRIZET L 225 72,

2 FFSM EBEEHICE TS C. flaccumfaciens
pv. flaccumfaciens DFEEH DO HE

FFSM, D23 RUNAKH EiC BT 25 K4H
THROEEZEOTREL KB L & E, EERECS
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Fig. 1 Colonies of Curtobacterium flaccumjfaciens pv. flaccumfaciens NCPPB 390 on FFSM

Table 3 Properties of clonies on FFSM

Properties of colony BaLtmn species

yvellow-color, capitate, smooth f_.urmbur fertum flaccum factens pv. ﬁm.c'1ml_mf‘h‘ns
NCPPB 178, 390, 567, 1751, ATCC 33802
C. flaccwm factens pv. oottt

YPPS T-4, T-21, T-90, Y¥-3, N-8, N-26, N-33, NB-2

light-yellow-color, capitate, smooth Clavibacler michiganensis subsp. michiganensis
YPPS Kl-1, K-3, R-1

growth of orange, rough colonies are stopped Rhogococcus facians

after 5 days. NCPPB 158, 469, 1488, 2210

green-hrown, rough Pseudomonas S\FlIlR{u pv. § phusvniunm NIAES 1023

Stocked culture of YPPS: Yokohama Plant Protection Station
NIAES: National Institute of Agro-Environmental Sciences, Ministry of Agriculture, Forestry and
Fisheries

TAa#EEBEDOLNLD, FFSMIENARE#DO.3~ A5 A F&gEEIZL-> TR C faccumfaciens
61%DYELNETH Y, D2 L TERICE WK pv. faccumfaciens 7 BRI O BUGHE#1Z Table 6 (278
EhEIRHAED, PHTELE, FRFAREOEELR TLEBYThor, T4bE, MAbUMICIZ @IS
Wi Liz(tabled), L2L, FFSMTOEFOR N3 A25REAED S, NCPPB 3908k O HUIL T %
BB IZD2 8L Y 3 ~4 Hll B o7z, BitiE, 37 WO T LEEERIL A PuiFid
ot
3 BMFEOENR AT A FEMED L o Tl LM & o RUcH
i3 7 @itk P (6 %5 ffiiZTable 5 (27”3 Fid Table 7 IZ/R L /2.
B THots, EXFNVH_EBIHEC Lo THALER C fac
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Table 4 Comparision of colony formation of seven strains of Curtobacterium faccum faciens pv. flaccum faciens on
selective and nonselective media

medium ¥
Strain
FFSM D2 NA

Curtobacterium flaccumfaciens pv. flaccum factens NCPPB 178 61 11 100(%) ¥

do NCPPB 390 0.3 5 100

do NCPPB 567 14 12 100

do NCPPB 1751 21 76 100

do (orange strain) NCPPB 558 0 Nt® 100

do (violet strain)  NCPPB 2344 0 Nt 100
C. flaccumfaciens pv. flaccumfaciens ATCC 33802 49 22 100

a) FFSM = Curtobacterium flaccum faciens pv. flaccumfaciens selective medium
D2 = Kado & Heskett's medium D2
NA = Nutrient Agar (Difco Lab.)

Ave. number of colonies on FFSM or D2

2
Ave. number of colonies on NA X 10

b) Colony efficiency =
¢) Not test

Table 5 Titer of antisera of seven strains of Curtobacterium flaccum faciens pv. flaccum faciens (tube precipitin test)

strains titer

Curtobacterium flaccum faciens pv. flaccum faciens NCPPB 178 5,120
do NCPPB 390 10,240

do NCPPB 567 2,560

do NCPPB 1751 640

do (orange strain) NCPPB 558 5,120

do (violet strain) NCPPB 2344 2,560

C. flaccumfaciens pv. flaccumfaciens ATCC 33802 1,280

Table 6 Slide agglutination test between antisera and strains of Curtobacterium flaccum faciens pv. flaccumfaciens

Antigen°)

Antisera NCPPB ATCC
178 390 567 1751 558 2344 33802

NCPPB 178 5 0 0 v 0 0 0
390 3 6 5 1 3 3 4

567 6 4 6 3 1 0 4

1751 4 0 0 6 0 4 0

558 0 3 3 0 4 0 4

2344 2 1 3 6 2 6 3

ATCC 33802 6 3 2 0 3 0 6

a) 0: No reaction

b) One, 2, 3, 4, 5 and 6 show the positive reaction to the diluted antisera as 1/10, 1/50, 1/100, 1/200, 1/400 and
1/800 respectively.

¢) Bacterial consentration was 10°7*° cfu/m¢
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Table 7 Slide agglutination test between other genus, species and pathovars of bacteria and antsera of seven
strains of Curtobacterium flaccumfaciens pv. flaccum faciens

Antisera
Antigen NCPPB ATCC
178 390 567 1751 558 2344 33802

Curtobacterium flaccumfaciens pv. oortit YPPS  T-4 + — - + — - —
YPPS T-21 + — - + - — —
YPPS T-90 - — - = + - + —
YPPS Y-3 + - — — — — —
YPPS N-8 - — - — - — —
YPPS N-26 + - — — — - _
YPPS N-33 + — — + — - _
YPPS NB-2 + + - + — — _
Rhodococcus fascians NCPPB 156 — - - — — — _
NCPPB 469 — — - — — — —
NCPPB 1488 - — - — — — -
NCPPB 2210 = — — - — - — —

Clavibacler michiganensis subsp. michiganensis .
YPPS Kl1-1 - - - — — + —
YPPS K-3 = — - — — — — —
YPPS R-1 | — - — — — — +
C. michiganensis subsp. sepedonicus YPPS H-10-1 | — - - — — — —_
YPPS U-10-1 = — — — — — — —
C. rathyi NIAES 1003 - - - — — — —
NIAES 1004 . — - - — — — —
Erwinia carotovora subsp. carotovora YPPS Hy3l | — — - — — — —
A gobacterium tume faciens YPPS S1 . — - — — — _ _
Xanthomonas campestris pv. campestris NIAES 1090 - - — - — — .
X. campestris v. cucuribitae NIAES 1081 - — — — — — —
X. campestris pv. vitians I — — — - _ _
X. campestris pv. oryzae NIAES 1086 = — - — — — — —
X. campestris pv. hyacinth YPPS EB-2-1 = — — — — — _ _
X. campestris pv. hordei NIAES 1035 — - — — — — _
X. campestris pv. carotae — - — — — — —_
X. campestris pv. pruni NIAES 1092 = — — — — — — _
X. campestris pv. pisi = — — — — — -
X. campestris pv. alfalfae NIAES 1090 - — — — — — —
Pseudomonas syringae pv. mori - - - — — — —
P. syringae pv. lachrymans NIAES 7246 = — - - — — - _
P. syringae pv. phaseolicola NIAES 1023 © — — — — — — _
P. syringae pv. eryobotryae o+ — — — — — —
P. solanacearum — — - — — — —
P. alboprecipitans e — — — — — —
P. angulata = — — — _ —_ _
P. glumae o - — — - _ _ _
P. marginalis pv. marginalis — — = — — — _

cum faciens pv. flaccum faciens NCPPB 390 D HLILIE % THEER U C flaccum faciens pv. oortii 4 BRRIZIEED
W e OB TUE, € flaccumfaciens pv. flaccumfaciens  TURPHFET 5 Z LR E N7 (Fig 2).
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Fig. 2 Serological reactions in
The wells contain:
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Living
Living
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cells
cells
cells
cells
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(antigen)
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lantigen)

lantigen)
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4 TMRBUBEFERAD S OBH

#F L Table 8IZ7R L 72,
FFSME&R LK%, R OETERE
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of
of
of

of

of
of
of
of
of

: Antiserum of Curtobacterium
: Living
. Living

C
C
C
C
C

ooonn

agar gel double diffusion test.

faccum faciens pv. flaccumfaciens NCPPB 390
faccum faciens NCPPB 390

Maccum faciens
faceum faciens
Maceum faciens
Naceum faciens
Naceum faciens

Aaccum faciens

Aaceum faciens
Aaccum faciens
faccum fiaciens
Aaccum faciens
Aaccum faciens

pv

pVv.
pv.
pv.
pv.

pv.

pv.
pv.
pv.
pv.
pv.

faccwm faciens NCPPB 178
Aaccwmfaciens NCPPB 567
faccum faciens NCPPB 1751
Naceum faciens NCPPB 558

lorange strain)

(violet strai

Aaccum faciens NCPPB 2344

n)

faccumfaciens ATCC 33802
vortiit YPPS ¥Y-3
aortii YPPS T-4
oortiit YPPS T-90
oortit YPPS N-8

OWIFNIZBWT S C flaccum faciens pv. flaccum fa-
ciens NCPPB 390D A AVEF L, £ EIIULIHE K
WG LG EsonELFETHo 12,

Table 8 Recovery of Curtobacterium flaccwmfaciens pv. Aaccumfaciens NCPPB 390 from soil and triturated seed

artificially contaminated with the bacterium.

sample medium concentration of added bacteria
0 10° 10" (cells/me)
control® NA 0 3 5l o&! (members of colonies)
control FFSM 0 7 65
soil"’ FFSM 0 9 47
seed®’ FFSM 0 11 68
a) The bacterial solution of same concentrations in saline were used as the control.
b) The field soil (2g) was suspended in 100mé of distilled water and the bacterial cells were added in the soil
solution to contrive the concentration of the bacteria as 0, 10%, 10* cells/ mt.
¢) A healthy bean seed was ground in 50m¢ of distilled water and the bacterial cells were added in the seed
mixture to contrive the concentration of the bacteria as 0, 10% 10, cells/mf.
d) Average number of colonies per plate from four plates.

e)

Individual samples of 0.1ml were inoncurated on the four plate of the media. Colonies were counted after

inoculation for 8 days at 25C.

numerous
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Fig. 3 1-a, b: Bacterial cells between testa and cotyledons of infected seed with Curtobacterium
Aaccum faciens pv. flaccum faciens on indivet immunofluor sent microscopy.
2 : Bacterial cells in cotyledons of infected seed with C. flaccum faciens pv. flaccum faciens.
3: Bacterial cells in radicle of infected seed with C. flaccum faciens pv. flaccum faciens.
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5 A5 ABFROD C. flaccumfaciens pv.
flaccumfaciens DR

ATEBIC L YREL 2BREET»S, FFSME
THf, O, &% $HRE2ETLS5B0METS
Bashz, ThonBEEIATA VREEICLY, C
Aaccum faciens pv. flaccum faciens NCPPB 390 O $ylil &
EFRTRIE L7,

KET ORI ¢ HEELEFRIC L VB LK
#, Fig3n1l-a RUb DL ) ICHE L BILOMICE
LEEOMBEFBEBEN, Fig3n 2 RUBILRT &
HCTFERGRIC S AMBE ORISR S NI,

% ®

C. flaccumfaciens pv. flaccum faciens 9 orange strain
T& % NCPPB 558 K UF violet strain T& % NCPPB
2344 3FFSMLETAEELad o7, SHIAFFS
MORFEFEICERT 2L EZONL, KERE LTS
VI—AEHWTWS D2 EicBw»TIE, g4
HE?*5 orange strain DHH, TOHMTHLE v
2 BDEEDS, violet strain DHEIE, FORHUTDH
ZEBOKBUEREEETL 7Y — 2 BOEENE
NENEREN, ZOEFORBIIP SAKHET
OEREOHRELELTH ), MOMERE L 3EFH K
B XNz, H€- T, orange strain, violet strain DR
HIZF F SMz V5 1L RFRFEOBRHPLET
HrLEZOLND,

FFSMTD C flaccumfaciens pv. flaccumfaciens I
U C. flaccumfaciens pv. oortis DHEF X, MOEFT
BLAEREL VR CTHY RELEELHE L., £
72, BEFFREOKE SOBETH Z0ER, 1
DEFTHEZ BEE & IR TR TH o2, 512D
28, CF SEHEHELZEE, C Aaccumfaciens
pv. flaccumfaciens U C. flaccum faciens pv. oortis {ZXT
T 5 EFRMEIERL TV,

% 72, C Alaccumfaciens pv. flaccumfaciens 7 BHED
MmFFHEREICOWVTIE, AT 4 NEEE, EXY
VAZEHBEIC L 2 RBROERH» S WHREREY S
VWEINZH B Z Wb otz, EE, Erwinia amylo-
1987),
campestris, X, campestris pv. oryzae (BENEDIET et al.,
1989), X. campestris pv. begoniae (BENEDIET et al,
1990) i2BWT, EHREKD B\ i3 pathovar FFRHY
/79— FVHEIMER ENR TV 5, C flaccumfa-
ciens pv. flaccum faciens {2 BV T H MR 7 Bk IZ L@

vora (Lin et al, Xanthomonas campestris pv.

OMBE MM T A LR EMELE/ 2707
AR T U, AEEOREICT 2 M OF A
WEDENE—FREGVBIEZEZONS,

C. flaccum faciens pv. flaccum fuciens FRETEFIE, B
BELHAE L 2BEOER, BTHEAIAFHE
CHRENTVD Z BRI,

UEOHEE»SFFSM, llEzFABLAL C
flaccum faciens pv. flaccumfaciens DT BER X, HiE
OB S, FEEMDSH» 5 HBWREIC BV CF ME
BhHsHEHWERE, LL, ERLicEL-T, L
EROFEIZLVIERL 72 C faccumfaciens pv. flac
cum fuciens \JBH L 7-EF 2 Hv, FF SMRUHM
BICL2REFIE, BEEES L UREBRIZOWT
BET L TBLALEDNH S,

-] E

Curtobacterium flaccumfaciens pv. faccumfaciens 0
S RERUBSRED DI BIREH(FFSM)
EHMERVER L7z BHMBIZIT L/ — 254 B
%X 2¢, KsHPOs 2 ¢, KHPO4 1 g, NHCl1lg,
MgSO * 7H:0 0.3 ¢, LiCl 10 g, Tris(hydroxymethyl)
aminomethane 1.2¢, 7O A « ZL V=)l « )N—=F )
5pg, TVFFY YL 2ng, HREEKY I X VB
(8, 000USP units/mg) 40mg, 3 7 BAF T I F 100mg,
K159, HEAKL 000mTHB, FFSMLEics
WT3CTIOEMEEET 5 L, BE, ¥REOLE:
L, £FOFEOEHOBIEIEBIIERLL, C
Aaccumfaciens pv. oortii WX AFE & ML HEROE%E
IR L 7 Ao R 12 B e A RO EE 2 B
L7eh, bLIREELEET S, FFSME D25
e LI5S, £EORRRIIZFAEETH-
7285, C flaccumfaciens pv. flaccumfaciens WX % %
REEIFFSMOEFBERTWA, LHL, orange
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