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Erwinia carotovora subsp. carotovora SP50 B8 EH 784
R BIREE I R 7

YH& R R
Eopdi B R BRI B SR A
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BB~ Erwinia carotovora subsp. carotovora SP50fREIMR BG4, BRHEEFEM
ZE AR MI-17 | MI-49 Jz MI-58 o DI F BB EISERUR, MI-17 8 MI49 {1 B [EH B4EHE,
il MI-58 HIHRHEE . =AM EIk, HFEB B AR E, HAREE, KB
fR B 3R A A RE 0 B HANEA 2 AR B A (L e R B SPSO AH T o #R1TT SPSO 7E RS SR B AEARELAS IR A 28 |
FEE . TR . SR ESEVI A SFHEYHER L CBURREST, RIS MR M2 B AR50 o
SP50 Ei b, WHEMYMARE RRE, HEGOWIRECE R, RHEMIIFGOEM
ZEERA L 188 %, MEFEMHEEBFERAEIERSR . K522 SP50 B H T ) M 28
FRESEEDER O RER L, PIRKEHEE SR, RIFFECREBHERGER . BEN
AE, HiFEIMC SPSOEERBIEN K P o FIE EHEMFE) RSB kR LR,

BBt L ERME . B, BURRETI. 7S,

p Pseudomonas syringae :Z Y80 M b f 7 Bl 1t 22 B AR A

|

HHEEEEE, BhEENEH, TERE
B (1217, MAFEHECHE, FHEHAKE
(chemotaxis) , AI#¢F551¥E (attractant) AT 51, TE
ZEEM ¢ REBESEM S MY E (repellent), BEEAER
BIESHI AR (2,7,18) o YR FHI IR A B E B E
SHEE, WWENME RO H S R EEE R AT
ZERAL, IR ST, Panopoulos #1 Schroth (22)
Z s, B8 & Pseudomonas syringae pv.
phaseolicola , & HMEFBI M < RBER, HRDE
FrEEw®ss . BE T, Bayot A Ries (4) BEaTIFEH ¥
1* Erwinia amylovora{® ASERIE 7B, ISR
BHEERARSCBRED, LAESHEHP s pv
glycinea g AR BT MREE (15) o WEIMEEIHE
e L, WMYRRIERZEBIZHB4, Scher & (25)
5% Pseudomonas B UM A, HFBitEHRE AT
M- BEA8E, TRAEMPHEEERE 7
RESCEZ HE . M De Weger (11)HI 32 5 iF B 4 7£
Pseudomonas fluorescens > 6 85 F AR S # &£ 2 B T1 7R
P EE MM Haefele i Lindow  (14) Erdg vk A% 5

THER L HFEER, BRARFEMZ 285Kk
TR BT . BEVIREE R R ERBEA e IR

Cuppels ()78 B HMEBWEI %, "TURHEP s pv
tomatofE FEAHE R L HIREITFEIEE # o Erwinia B
R R R AT, efE AP ARED, SEHAEO
RAMMBMENEYHEB BN (23), BE (1)
Pirhonen < (24) 2 FREHE L,  Erwinia |8 G 2 i
M EHSER N ARG FREEAG, BE—F
WX % Erwinia JB5 368 il B o 167 B 1 B H BUR & 715 g
TTH B R, AW 8IS 8 E WS ¥ Erwinia
carotovora subsp. carotovora SP50 Hil B4 e Bl v o0 B
MREBIRREN R EERRHERK T HEPEEBE

PRt TG

ARtk

HFE) < Erwinia carotovora subsp. carotovora
SPSOBRIPR, 1% FH 2 18 FH ] A6 0 SR IR i M ek 0 BT A
L 30 90 B M 2 B TR AR AR AL T I 7 AR R A R R o
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Wi, HEERETEZET, BEREEER K2
AT, TR, SEEE . SR
530 Co,

Bl 1 2 E

i1 Wi o2 #1  2F  nutrient-gelatin-agar (NGA)
(7Yt b, B 24 bk, FRESH R R® 2T,
e IR LB R AR R 2 A For o BB
B, RS B, ARG ENEE, AHERe
i 15 T e BE N R o

i P R R A 2 TR

BE AN B R RAR LR AR H el
SPSO B £k, B HESREE BTG, HHRES
] W #8255 9% 2 nutrient agar (NA) (Difco Laboratory,
Detroit, Michigan, USA)FEE, 24 hrfEbkHE—
o, B3 mlZ nutrient broth (NB) (Difeo
Laboratory, Detroit, Michigan, USA)H, Sl
24 hr %, L6000 rpm (Sigma 2 K 15, rotor No. 12141)
BEC 200 min, BRE BRERE, JOA 3 mlE0.85% NaCl
Z 001 M, pH 7.0 phosphate buffer saline (PBS),
T LU R B O — 2R, BRI LW, Ak
W=, WOAS ml PBSEEE, MHANE B IRRE AL
BIr, A R E 55T 15 WA s A,
FRERMESEAME 60 om T, FTHIESTRME, 4 A0HH R
FIFFEl# . LLPBSWEEEERE, 01 ml@HR
NA AR L, dEMHEE —E%, Mk NGA T
ML cerystal violet-pectate (CVP) (10) PT (5) 74 |
EEFE, W24 hrhEEdE, BREDV R BB ERREH
AR EtE R e, RERMRREE, £ovp
Pl L aTiE N2 E SR PT R B, B A
1% cetylrimethylammonium bromide 3 % % , %
R TTIE R BT o SR SR B Tl Ml e
EREIEERENE, e w4 WS A
g, T .

T Z B

ik 7 B A1 5 T A B P B 7 B R O, (RIS IR7T
PGB B, MERAE RS NA LR, #8824 hrks
TG, PRHUH — B3 TR NGA R, $12 he ik,
SLUFEN T 7 SPSO GR B MR 7 58 SRS T, i
A L Y 1 2 400 e ST BB T SR B A B, B
veust extract-dextrose-carbonate (YDC) (13) k% 5 3
AR, B2 hdk, MHEBERRERD, g
el RS R R SR

AR 2 27

AN W EAR DU S S e % . 3% YDC
FELE, #24 iR ESHE, BIEREE LA,
FEHRmEEE, N—RWErEERs b, nZgs
29 Bt 65 i 4 £ 7 (phosphotungstic acid, pH 6.9, 0.1%
bovine serum)iZSRGHE, DEHERNSTEE, 1§
TEIRG formvar ¥ FrI8 I S FE R 2 B [, B
Frgfm i 2, peahEms, DUEreiy
B (JEM-7 R ) 58 %2 ] 5 2 80 1 900 08 6 35 4 i 7

BRTRAE

1 0 2 H S A N B T M6 (6) B NA
Wk b, A48 hrigdiE, MEHFELERE, &
il B T AE NA i 4 R BT, 175 MS6 845 - 18
Sk, IR EEERSRCTR, WBE®R0 L
S} E (auxotroph) o

Alll B 2 A A (L R 2 J

SPS0 ST ffife Bh 19 22 B2 R Ak o HL A 2 T 40 {1 et
{545 B Tzeng HI Hsu (28) A flid 27 5 5 o

RIES iR RIEEZ HE

i YDORAE L, #5824 ik o {islEBEn
MR, ERHBERLLX10° cells/ml, 1 ml
BRFEE4T 20 mlF 1% sodium polypectate (Napp) .2
MO QU BT = A, SEBEE M nik, bl
6000 rpm (Sigma 2 K 15, rotor No. 12141) #0520 min ,
HU b, #RH0EGERMN (022 pm) BE, 8
FIBEREH, A ~31% merthiolate , {R7ER4 Cik
AP, B SRR T AL i L B R
EZIGED pectate lyase (PL)IE ¥ 4% 2 I8 Busham 7
Bateman (3) 2 R0, K1 miFE 8 36 0 L o e 3
H(0.05 M, pH 862 Tris-HCI AR 3 BU4 2 1% Napp,
10 ml; 0.01 M CaCl,, 1 ml; 1% merthiolate, 0.1 ml)i
Tk, 30 CER 24 hedl 2 7 BEW, LUsv 3
(Model U-2000, Hitachi, Ld., Tokvo) 230 nm #5F,
LW R, 36 LU S MR R RS A
polygalacturonase (PG) %%, HIZ M Sherwood (26) 2
G WE . W1 mi B 0 B B RE L (005 M,
pH 5.4 .7 ucetate #2 ] # % fi§ 2 1% Napp, 10 ml
ammonium oxalate, 0.05 g; 1% merthiolate, 0.1 ml)ig
Tk, £30 CER 24 heik, HH 05 mlZREW,
A25 ml 05 N HCIEZS ml 0.01 M thioharbituric acid
(TBA)R*BE IR S, ST E S s, En



FRAINEA T hr, iRANER DLAR B K SR T B AR
RN, AR OB, B R LR
ICREEEAE 510 nm PR T W, A6 DUINE K
P SRR 1R 25 2 R o

BIERE T HIE

HERERECBRED: OBl ET By
5 e 85T (Kennebeck) 288, #8 70% Wk X RO S,
PAER 12 eomTFLEBEE P RITH L cm &, WA
0.3 ml Z A& B (5.6 X 10° cells/ml), i ¥ E#HH
HERERELBKWERNY, HBHEBSEESR
B, %28 C, 5K, BELEMEKCER, 2EE
WEBIE R, MYER 07 em ZY)E, L 20 ul
A B BRIREE (1.1 X 10° cells/ml) ¥ R E % 0.6 cm 1
EALE S B, SHEERRERY A D, Bigs
EWERERMA, DURERRGARERE, B28 C,
24 hr#, ENEEHEEE,

HER BRI BUEHET . B EHE -
(Cardinal) B 53 fE 4 fh Fl 2 BURREAE A TE A, FMRRRRY
— i AR E LR e i B fE, DISHERE 3% 15 om
R R T om FEE A BRANFL, IR IR (1.1 X
10° cells/ml) iR eI, EEIGKHEETEL, K
AFE % (mist chamber) #1, 5K#%, S HBHHE

BB AR BB RE ) . TG e SR
AZE. H4. IREE . HINERE, B70% EREHE
BER, HPEBRORMLIS P ERMLE HSsE D
e, B0 pl R IFIR (1.1 X 10° cells/ml), i
WEE . BHREE RANER S, ML EBSyE
ERET®, HHERERANPRRES E, BB
WP R WRBREY i, BEgs HhE
MHRRES S RIA, DURERRAR SRE, R28 C,
4 hrig, BENHBEMIEE. b, WSS wEH
B, WKATILSTRIBERE L, B RO ER O S SR
e — B R S SRR 2 AN, DU S Ei bk
R SR G o

IR RS O S 2 35 |

1% 70% XS R TH M B R Bk B A5 TERRAE R L
PAst8EEE 1L, LIRS B _F 0.1 ml 2 SPS0 82
BYFE R B E R IPI (11 X 10° cells/ml), #1/2 ~
1~ 2k 3 he#k, LA 1 pl microsyringe (Hamilton’s
7001 N) 5351 B 455 1 B S A 11 B & 7K G 3 Ak ST
LT pl B VR, 1 M E B R 4% B BRI casamino
acids-peptone-glucose (CPG) (10)ZF# b, #824 hr
Bk, AFEMSREBNESE, WEAE IR R AR
G R T2 &2 TRE (16) , DU RS R T
HFFZIEE o

WrEh B Erwinia WORATE < BUBRE T RAETE 121

SP 50 BL LA i S 1 2% 8 T bk A S LK B 1 g
2 BE

71 B S4R SP50 B L MR Bh 1 28 8B i Mk o T R v
(1.1 X 10° cells/ml), DISFBEHEERER S RSE,
BN20 pl BEFESHEERIZSERAMEMR L, K24 5148 hrig,
AR R B 1 pl BT, {EEE e,
BHP CPCER 1, 824 ks %, ZEHEkE
100-200 I B8 — B ¥ o B AT B 28 FU > NGA 545, 5
FRWE R TG 2 o 34k DUB SR B R SP50 5%
HEBEREBE I,

SP50 BLIL M ife B P R BB AR TE ISR B Lo #7
hHE

R THE SR E T RS, —
H RN, 1% SP50 Bl H 4387 B 22 8 5 ik o A1 SR i
(32X 10° cells/ml) 374 A A 2E2R1H, T Z14 /K104
PRk, HEPREN, #1-2 hr EWE&HRE, (EE
— XK, FHEZ0T cm 3T EREE FTR, &
THERIR 30 /T EH, BREE RS WS, mA
3 mUEBUKERE, (EEERER, BHP CVPEHR
£, 24 %, FHE Ewina SRSz &, &
BAFRR 2-5 RERAR, 4R £ 3 5 ¥ W 5 SP50 B S8y )
MRBERFEER TEHES 81,

SPS0 BLILME i Bh PR SREE B AL T8 2 AR S I

7300 g% 20§48 H M9 fF aF Ml 2 B 8 + (35
HETMAEL, pH 53, S#E 1.5%), 250
30 mliZ SPS0 B2 H fi Uz Bh P 28 58 1 ik 2 0 1 06 99 ik
(3.2 X 10° cells/ml) B3R A%, HMIA 300 ml 2 M,
WA 30 mlZ FEE A, BiHEKEHRE20%, L
BLEETT, B 28 CoEBRFAETR, ARy
10 g -HIMA 100 mlEE KT, RIFBL(EEERE
®, BHERCYPER L, K24 et &, 3o
Erwinia U H 2 8 o BB 10 g+ 3 DI &5
100 CHtRZ, RKHEEgE&,

o R
R IR e e S

HIEI M 2 Erwinia carotovora subsp. carotovora
SP50, fEESMRIMH FA B, LBE 1IETE
ERBOWRER, MRS 2688k, Ko M.
17 ~ MI-49 & MI-58 = {l S8 S B i B 4 B4 R B %
PL 8L PG Z #8718 SPSO B 55T, Bk MI-17 2R i bk i
£ PG ZHE GRS, HERZSBEMEA 4L PLE PG 2
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& . Erwinia carotovora subsp. carotovora SPS0 G H:
MEFFOD YR A B MI-1T ~ MI-49 A MI-S8 BE 4 T 45
BB TR

TABLE 1. Pectic enzymcs production by Erwinfa
carotovord subsp. carorovora SP50 and its nonmotile
mutants MI-17, ME49 and MI-58 on potato tuber

Enzyme activity'

Sirain

PL (A PG {ASJL'-}
SP50) (.94 (.06
MIE-17 (.87 IXIE
Mi-49 092 06
MI-58 .93 (.05

PL., pecrate lvase, PG, polygalacturonase. PL activity
was assaved as that described by Basham and
Baternan (3], and the resuits were expressed as Au,
PG uactivity was asssayed by the thiobarhituric acid
method (26), and the results were capressed as A,
The experiment wus done three times with similar
results; the values shown are from a single
represcntative  experiment.

e T Lrwinia carotovora subsp, carotovora SPS0 B E
MEBPE I 2 B R MITT ~ MI-49 B MI-SS 4B #% F
< B HE T

TABLL: 2. Soft rot ability of Erwimia carotovora subsp.
carotovora 5P50 and its nonmotile mutants MI-17,
MI-4% and MI-38 on potuato tuber

Whale ruber!

Tuber slice?

Strin Tissue rotted (g) Rotted area (cm’)
SPal 873 o 16.08 =
mI-17 478 b T8 b
MI-49 468 b inZh
MI-58 273 Db 782 b

" Rotted tissues in whole tubers were measured 5 days
after inoculation; datw shown were mean of 4
replicates.

" Rotted area on the tuber slice was meusured 24 hr
after inoculation; data shown were mean of 3
replicates.

" Values in the same column followed by the same
letrer are not significantly ditferent (p=0.05) by
Duncan’s multiple range rest.

BE B SPSO W BART (F— ), EIT M Sit
W M. ETEBEEHESS, B spso
ST ML1T Bz MI49 27 RS AT IR 2 S, i M-
S8 AIFEEE = IEa w2 wik, B Mse
wAOEFREENA FiR L E-E R, k=18
VAR SRR A Il ) e 2R s e, R R E it

A B0

Fhwrs aleer imcehatn

& —. Erwinia carctovora subsp. carotovora SPS0 (- A )
B LA O 22 B B MILT(- 00 ), MI4Y(- @) B
MI-58(- A ) Ef/ME BEEE MS6 2 F o

Fig. 1. Growth of Erwinia carotovora subsp. carotovora
SP30 (- A -) and its nonmotile mutants MI-17(- C-),MI-
49(- @ -) and MI-58(- 2 -) in minimal medium MSe.

SRty i MS6REIEMIT, HAE REEN SPSOMIT
ElE G (lE — ), BRESEENO hrfl, 00 R ] e
o T3 1 H (startionary phase) ;[ E 4R B 2k (e A
FABS R EN, SRR BE MI1T ~ MI49 A M-
S8 SPSO — R U AL AR, OAMNSeE HeRE
BB, PO a A mE R B AT E R LA,
AR, AP EE AR, N AR e TR S O i
REsE R Bl e OF M BE SR, BHI0/E 4 crythromyein A~ B i
(50 pg/ml) o

SP S0 B HL T i 1 e 52 s bk 2 B RE S

MEWFT L SR AT LR MI-1T ~ MI49 B M S8 P85
HEFRERAT L, SR BIE, Sedin
TEZ SPSOBHA g (& 2 )0 SEEALR SRk
M, RERNEEEEREY, SRsEHEs
SPS0E LERIRLG 85 SARFR |- 88 100 i I 22 8 5
BTN SSEETT (R =)o TEREB SR L, BE
SP50 F[ 3 g 55% hebk o 4 BERMEI (IR, SR g pRaE
AER, CHEEETRRSHEE., RECEESR
ST I e BT RR I, AR TR
R AL BB G B RS kS R,
IEBIB R o A FLIFENE . SPSOTEEEMT, MRS,
BRI R B BBRRE ST, o B b e L S i T ek g
MR (&), B, ERFEREMNERLE, 2
WERPE & SPSO PRI AR it B0 7 2 8 bR B B
WEOE (B8 ) o DUHERE HGEI 14 2 SPSO LB ks ik
FIZRER NS R B, RERrm2 R AR A,
i R B MR R AR, HWUE R IR GRS (1

_':ln



= . B HE MM Erwinia carotovora subsp.
carotovora SP50 H FLAE I Bh 14 28 B £R MI-17 ~ MI-49
K MI-58 LK % & BRJ5S IJE

TABLE 3. Soft rot reaction of potato plants 5 days
after inoculation with Erwinia carotovora subsp.
carotovora SP50 and its nonmotile mutants MI-17,
MI1-49 and MI-58

Reaction (%)’

Cultivar Strain  Necrotic  Rotted Plant
lesion partially  collapsed

Cardinal SP50 0 45 55
MI-17 57 43 0
MI-49 67 33 0
MI-58 100 0 0

Kennebeck  SP50 0 50 50
Mi-17 70 0 0
MI-49 60 0 0
M1-58 40 20 20

' Reaction (%) of 7-10 potato plants.

F 0, K & B B Erwinia carotovora subsp.
carotovora SP50 B E A # B 1 22 BB AR MI-17 ~ MI-49
B MI-58 - PH /N 1 2 RS S

TABLE 4. Soft rot reaction of vegetable tissues 24
hours after inoculation with Erwinia carotovora subsp.
carotovora SP50 and its nonmotile mutants MIl-17,
MI-49 and MI-58

Rotted area (cm?)’

Strain

Radish Carrot Cucumber
SP50 9.62 a 14.68 a 372 a
MI-17 3.68b 6.11 b 090 b
M1-49 1.85Db 341 b 082 b
MI-58 1.07 b 320 b 036 b

' Slices of radish, carrot and cucumber were inoculated;
data shown were mean of 3 replicates. Values in the
same column followed by the same letter are not
significantly different (p=0.05) by Duncan’s multiple
range test.

YA RS L Bk 25 |

53 B #EFE SP50 S H MRy B M 28 B E AR IS ER B 28
ML, PEE%2-3 hr, BEHIM . SPSOIEE
BN, PMEOKT MR R HE A EEORNE
SHIBEEEZR, PEONEZHE LRI IEED
AL M AT 185 S, MHBERRIFEIM %
SRk, HMEEREDERAREE DN ZERA
BHERY, BrFEE 2 EREAER G REZ
BE D (BIPY) o

BN Erwinia WG HE < BUREE T HFEE 123

Rotted area (cm?)

L1

MI1-58

MI1-17 M1-49
Strain

B . WHERERIEWERRLL Erwinia carotovora subsp.
carotovora SPS50 $& {7 B M 2R B bR MI-17 ~ MI-49
Ko MI-58 $2 78 24 hr % At 2 3L WUR I JE o

Fig. 2. Soft rot reaction of Chinese cabbage petiole
tissues 24 hours after inoculation with Erwinia
carotovora subsp. carotovora SP50 and its nonmotile
mutants MI-17, MI-49 and MI-58.

SP50

35

30 | Bl spso
25 ¢ MI1-17
20 t M1-49

Rotted area (cm?)

Hours after inoculation

B=. # 8K O 48 ZE 4% 41 8 8 ¥ Erwinia carotovora
subsp. carotovora SP50 B FLAE e B 22 BBk MI-17 ~
M1-49 k MI-58 KRR B R 1K TE o

Fig. 3. Soft rot development on Chinese cabbage petiole
tissues after inoculation with Erwinfa carotovora subsp.
carotovora SP50 and its nonmotile mutants MI-17,
MI-49 and MI-58.

SP50 £ 1L S iffF Bl 8 B R b 1A K BT REL R b s R AR
ZHEN

Ryrahth < SPS0 B HARIFBI e R R BIR &
BEEPBHEROR L, BARBHE, EHREsEK
AN B RS R AL 1B T o BN A
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e, WA HE Erwinia carotovora subsp. carotovora
SPS0 B H 8E e 5 4 2 WA #E MI-1T ~ MI1-49 5 MI-58
Fedfrk s iR A A e, L 30 0 e R A e i A L
R e M

TABLE 5. Percentage of motile cells at margin area of
rotted Chinese cabbage petiole tissues after
coinoculation with Erwinia carotovora subsp. carotovora
SP30 and its nonmotile muotants MI-17, MI-49 and
MI-58

L

Hours after inoculation

Bacteria inoculated

24 4
SP5( 100 100
MI-17 0 0
ml-45 ] 0
MI-38 0 0
SP50+ MI-1T .0 09.7
SP50+ MI-44 941 98.4
SPA0+ MI-58 054 100

Chinese cabbage petiole tissues were coinoculated
with Erwinia carotovora subsp. carotovora SP30 and
its nonmotile mutant in a 1:1 ratio with each
containing 1.1 % 10° cells/ml. One pl of suspension
was removed from margin arca of rotted arcas after
certain period. The percentage of motile cells in the
sumples was determined by dilution plating on CPG
agar and then assuying on a motility agar, NGA plate.

Bl SPSO B BR 2 H0ER B, SEEIRERS T R
WOREMIE, EWEIEEE. i BT M7 - M40
Be MI-58 S5 il B0 o e W bR L MR L Ao BB 2 8
BT, RE e, 5 L AL AT i e W R R
WA EVREGE, R REWEEESE. HRSE
F& SPS0 be H- M 357 0 P 26 SR R R FE TR 258, FORK
FEE A R T T A, A R 4%
BUR (R 0) . iR B mh i s bk ol 5 il Eh PR B3y
SRAL, T AR B T A B R AR A .

SPS0 Bl HAE I e TR B S MR | 2 iE

PaEN, AR RmEZ BHEEN E, Tk
i % e AR MIL-1T7 ~ MI-49 B M-S #’ﬁﬁwélh—
B, (halfemend iR LEHE, BERER A
S w3 B R AR 10107 ofu/leaf disc 2
f, R En i SPSO B s [EAN G S BE l—
i A% e H 6 3l T o e A G R B BT 2 TR
[ [.E'] .'I'I'I. ] o

SPS0 Bl H: 20w it By 22 e g PR AE - p 2 £E 1T

TEfFEn e R ERGRE A S, SEGYHEET
B, HLH M-S BRI 6 K S BITEE R4 00 20 i S iy

0
15 L m ospso
6+ B Mi-17

§ 14l oM

k- o L O M-S

5 10 r

g

¢ By

[ 4t
r_}l_h'\. & % 1

12 | 2 3

Howrs after inoculation

@MU, Erwinia carotovora subsp, carotovora SPS0 81 H
FEGPEL L R B R MI-17 ~ MI-49 B MI-58 7R 5 1438
AR R RN .

Fig. 4. Accumulation of Erwinia carotovora subsp.
carotovora SP3(0 and its nonmotile mutants MI-17, MI-
49 and MI-58 to the wounded site of the Chinese
cabbage petiole tissues. Relative accumulation s
expressed as ratio of number of bacteria deteeted from
the site of the wound to that from the adjacent
nonwounded site,

Lirg noe of bactena (cho'leal dise)

0 A B 12 16 il 24 28 ¥
[riys afer inoculation

@35, Erwinia carotovora subsp. carotovora SP50 (- A -)
B H I 35 R R R R R MI-1T(-O0 -) L MI-49(- @ ) B
MI-S8(- A -) 1 0 = &0 S 5 e A1 unﬁﬁﬁgﬁcﬁ[— o

Fig. 5. Survival of Erwinia carotovora subsp. carotovors
SP50 (-A-) and its nonmotile mutants MI-17(-) ),
MI-49(- @ -} and MI-58(- 2 -) on leaf surfaces of
Kennebeck potato plants in greenhouse conditions.

i o2 2 A R ER MI-17 B M1-49 B B 84 ~ SPs0
0K A mERTS, EBrEirEh i SPso Bl i
FE PR B R LR REE TR (HA) .

R

Erwinia carotovora subsp. carotovora 4 fiE ,
Al G | BT AR MR R B | S B R s B M 7 e



Log no. of bacteria (cfu/g dry soil)
O = BN W A WL o ad ®

0 2 4 6 8 10 12

Days after infestation

B 7<. Erwinia carotovora subsp. carotovora SP50 (- A -)
B LS U B M 2R B AR MI-17(-O -) . MI49(- @ -) B
MIS8(- A ) E TP F o

Fig. 6. Survival of Erwinia carotovora subsp. carotovora
SP50 (- A -) and its nonmotile mutants MI-17(-O -),
MI-49(- @-) and MI-58(- A -) in soil.

(23) o AW Wr B M L HBUR R EFERE I TR
MR DL R I B 81 2 Erwinia carotovora
subsp. carotovora SP50, FEHl = {Rl B 285
Bk, M-S Ze RN A LR, R REEM,
A MI17 8 MI-49 R Ze BBk, ERESBIERZ
AT, AAEWE Mo A %0 MI1-58 588 B MR 4R 1E
WEP R EREZ AR, M MI-17 8 MI1-58 W {E
e Pk, RIRTRETECHIF BNt B R b S A Ze sty
(27) o BUEHE WK REUR, MBI
PR EEYHB A BUERE 1, AHBUERE R
Bias, HiFE M SPSO BEYE RS B g B H
MBI RBERBE R, HREBIEEXE
Erwinia % 6 #l B8 AR YD R R B« £ ZBUE R+ (8,
19), EUFED M 2 SP50 Bl H 4 7 B o 20 48 1 0 BB R
h =R, L ELRB O EREENEN, &
AW ST T R B o = {8 R 30 Bl 1k 2R B R MR E 4 R

BE5E PL L PG < REJD BLEL IR B4 2 SPSO R HHE (M-

17 R BEHPRE L PG REI GRS ), HLR SPS0 B2 3 fi
IFEN VR BB RS B & 1% Napp 35883, A4
L RIB I SR MU, 20 Y BERE FO A BR AR AR,
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ABSTRACT
Tzeng, K. C., Chen, 8. F., and Hsu, 8. T. 1994, Soft rot ability and survival of Erwinia carotovora

subsp. carotovora SP30 and its nonmotile mutants, Plant Pathol. Bull. 3:119-127. {Graduate
Institure of Plant Pathology, Mational Chung Hsing University, Taichung, Taiwan, R.O.C.)

Nonmotile mutants MI-17, M1-49 and MI-58 induced by UV light were selected from a
motile strain SP50 of Erwinia carotovora subsp. carotovora. The electron microscopic examingtion
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revealed that cells of mutants Ml-17 and MI-49 had normal peritrichous flagella, while MI1-58 had
no flagellum. These three nonmotile mutants were not auxotrophic and resembled SP50 in growth
rate, pectic enzymes production and other biochemical characteristics tested. Inoculation tests
showed that motile strain SP50 appeared to cause more rot on potato plants and various plant
tissues than its nonmotile mutants. Cells of motile strain SP50 but not its nonmotile mutants were
attracted to wounds on Chinese cabbage petiole tissues. For motile strain SP50 the number of
cells detected from the site of the wound was 18 times more than that from the adjacent
nonwounded site. To Chinese cabbage petiole tissues which were coinoculated with motile strain
SP50 and its nonmotile mutants in a 1:1 ratio, the motile cells were predominant at the margin
area of the rotted tissues. In the greenhouse tests, nonmotile mutants MI-17, MI-49 and MI-58
survived much the same as the motile strain SP50 on the leaf surface of potato plants and in soil.

Key words: Erwinia carotovora subsp. carotovora, motility, soft rot ability, survival.





