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Pectobacterium carotovorum subsp. brasiliense (2 X %
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First report of soft rot of wax gourd caused by Pectobacterium carotovorum subsp.
brasiliense in Japan and control effect of copper bactericides.

Tetsuya Takushi”*, Atsushi Ajitomiz>, Shinji Kawanol), Eriko Kawatake '’ (”Okinawa
Prefectural Agricultural Research Center, 820 Makabe, Itoman, Okinawa 901-0336, Japan,
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A severe postharvest rot of wax gourd fruit shipped from Miyakojima, Okinawa Prefecture
was reported in 2006. Although the fruit was healthy at the time of harvest, the disease caused
its insides to liquefy during storage, and subsequently, the fruit softened and rotted. Entire
colonies of white circular hygrophilous bacteria were isolated from nutrient agar containing the
rotten section of the fruit. The rotting symptoms could be reproduced on wounding the fruit
prior to inoculation of the isolated bacteria, and their pathogenicity was observed against
sixteen plants across four families, including squash, eggplant and cabbage. Based on
bacteriological characteristics and result of PCR analysis using specific primer pairs, all
bacterial isolates were identified as Pectobacterium carotovorum subsp. brasiliense. This is the
first report of wax gourd soft rot disease in Japan. Seedling inoculation of the isolated bacteria
was assessed and preventive effects of copper bactericide against this disease were analyzed.
The results of these analyses showed that copper (II) hydroxide wettable powders exerted a
greater preventive effect than basic copper sulfate wettable powders. Further, inoculation test
in the field showed that two rounds of spraying of the former during the fruit enlargement
period resulted in significant preventive effects against post-harvest outbreak.
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1. HEOSBE

20064F10 I Pl B o B 1l BB & i S 7z b
oAV ERE (35 ORWMESS 3 ~5mm AD
HARRLIF 2 L, 80% % ) — VTR,
WK TG L, MmO MR KR CE I L7z, IR
ZRF P - RT MY - Fa— 25 (PPGA K
HEH 5, 1991) ECH#RL, Z0#%25T ThEL 72,
L ao=—28W L, Hao=—/#%z 2~
3D R L 721%, 0= — R —BRIC 4 o - B
T, MUE-1, MUE-28 X U MUE-3® 3 Witk% 58 -
PR L 720

2. mEMHER

1) FMICRIBT B0 HE
SEESHMAENT R R - X7 b VEREH (NA B
Moo HERIES, 1991) FI2BWT25TC, W4tk T 48
BEMIES 205, KIS LT 1 x10°CFU/mL O
JEIGRR L2 02 B E Lz, WHELHO by A
V2N [NV Y =R ] b [HHMRK] OfRFE
12, LioMEBREEE 1 R0 & 5ml FEFEERIC
WHEHAE L, TO®REENT IV TRERMNICE
E5cm EESmmBEOF X EMNIF, E=—LT
BOHER N CHRIE L7z T2, BEORELIIHEIX &
U720 5B, RIS E LI25 RN L7
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2) AR

20084 2 HICEWFE Y ¥ —NOE = — )y AN
EWLIZ Ay [ANVY—F—=)] #H\T, 51
3 HOBHAEIN AL & HEAE 2 2RI L, ko> 3 ALBLX %
BT TR OB 24T o 720 OZSHEY 0B © MEAE
W2 ERL oM & (MUE-1R) % 1 16122 %0.2ml
WFEML, Yo VST D . @B 6 H %
Hefili : GRS EEECHGE, LR oM R
(MUE-1#k) % 1 RI2o& 1ml &FRICHEFHML, ¥
= VASTI2WERIE D o G%CEL23 H #HfE - IV 2 H

B OB FEITHAT S THBG R, MR BRE K
(MUE-1#) % 18122 & 6 ml RELMRICHEFHA L
Yo — VASTI2IMEIEE D o A MLBLIX & 3 IZIRR K D A
M5 L7 X b RE Lz, @B oRFEL 5 31
HIC—FICIH#E L, #i T CRAFI0B oIk R %
WAL 720 BB, FMHEXEHIZ1IXIZOE 5 HEAET
DA L 720
3) i T P AR

HoOLOERLEZTE L 72105cm €= — VK y
M5 RHI7RES (BB 24) %M - BWil, 4~5%
WKW ZHEAET HEOEMIC, FAROMEBRE IR
(MUE-1#%) % H\v CHEMI M 2 17 5 720 2 D14,
BHRNYI2TC TICTT 7 AF v 7 8y — AN TR
LSO 0AE L, 48WEMIR IO A M2 TR L 72,
B, BHIIENDLE 5123 ~6HE vz,
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SrEE 3 WARE H T, Il (1997) @ H B
API20NE (2 X 2 i B AE 247 ) & & b2, ik - i
N (1984) O FFEICH#LT T, MEFEHEEoME%
7o 72 £72, Duarte et al. (2004) DJFFEITHE,
Pectobacterium carotovorum subsp. brasiliense
(Duarte, De Boer, Ward & de Oliveira 2004) Nabhan,
De Boer, Maiss & Wydra 2012 (Pch) % 455012 #
32794 ~—~7 (BRI{/Llr) #H T, PCR
BICE MR o720 Tbb, 5 3WHkE NA
AR T2 AR L2 a e = — 2 b EAD T 1
ARV =T ThE%EHNPEX LD, DNeasy Plant Mini
Kit (Qiagen) % H\>"C DNA Ol - H# %475 72,
W L7 DNA 1ul 288 & L CTPCR 21T\, 7T/
U — A BWRIKENC & D 322bp THYIE L 72 DNA Wik @
HMAfER L7, =B, LidoiiACldaosEmpkim
AT, ZMBEHRE L TY M A E LR H T O
Dickeya sp. (=Erwinia chrysanthemi Burkholder,
McFadden & Dimock 1953) MAFF311171& 5 v % =
v ¥k 8 R W D Pectobacterium carotovorum (Jones
1901) Waldee 1945 emend. Gardan, Gouy, Christen &
Samson 2003 (Pc) (=E. carotovora subsp. carotovora
(Jones 1901) Bergey, Harrison, Breed, Hammer &
Huntoon 1923) Oki-Ecc (MU EREMTEL v 7 — &
TEHR), PchoWbkeE LTIy A TR LINA
(Fujimoto et al, 2017) @ kbs-1#k 3 & 0 pcbm-1#k
(MM AL B BT IE & v & — IR AERR) 2Bk
L 720
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FEOM T BE I (MUE-18R) %2543 2 S RIS AF
OB 1 RICOE 6mIMBERME L7z, &b,
TR 1 IXIZD X ISR DT o 720 FMBLX DRIEIL
7HITHIZ—FICPHE L, B T CTRAF L 72. B
ML H (7 H17H), #RAE1I0HT: (7 H27TH) B &
OG5 HE (8 A1 H) @FF3 M, J8HRHEEZE FHI
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BERRIEY (60 IUHE %S A A7 100 # " TS
20 A (L) 9 — AR [N ~ Y —R—v 5/5 +9
BRK  E6HE () 0 03 ! te R o
- & (rpE R . RF v Z
xgazamé (R 0/59 45 " - 8 ik 35 +
AR A (HEE) s s y A HIEL 5/5 +
f B X ZEL6H % (SR 0/5 0/5 " F=02 T A A XEI 5/5 +
ZHC23 A % (AR 0/5 0/5 U AA T [ 3/5 =
Pyt k= k R A BR 4/5 +
a) MAEDBHBIC X D BRICES oz, I F = E# 5/5 +
b) BWHIZE Y 2RI FER L. n F = R E 5/6 +
c) FEIIE B HEAE R AL " B —a—T—2 5/5 +
I P A= TINF ) —H 2/3 +
n Uy AHAE = akp 6/6 +
DFEERBINCTIHTH 2 D5, FWEMBEIE N7 34 ~AH ; FAR %;;j*f o3 -
- TTITH AAav SRR 5/5 +
DEBNH PO LT ET SR T &R LRE ! N EHK60H 5/5 +
AT, RS L CORMERDZ &5 : L BRI e B
A e B, - 206 +
o TWwWh (Alam et al, 1998)s 2D &5, f La FLUUF L b 3/4 +

b A B T S B THES P ORETRIEO S
BRI TWRWA, FiEOMEL D, WHERO
RFE O BRI A EH T O b A H 53 2T
B, FEEHIENE R % 5 U C IR e R R
P LA SR 2 7 BSE IR 2 L, U
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L 7= SR A 92 0 PR AILIR 70 © 43 BERS 28 %> PCR 4512
I BWEHIE oM 24T o TRV EhS, by A
NIBUT BIREH OB RS O FEREIZE 2T S
MTEINTWR, SRITBIEIERE VIET 572012
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SHETE 2 AR L 72 S RHNTRE T, 7 A XD BRIEIH DS
BOSNLhoTehs, ENPIONTIF A, LI,
ARF v, A4 BLOF A% E 4 F6HEY DLW FE
PHCRHRIETER RS b (523), F72, Togashi
et al. (1995) MBI LEELF YRy, F X, V¥
HAE, ¥4 AYBIUNTY L EOEDO]PY), BT,
BEEDPSWBHREARHSND Z L Z2fELTBY,
WD N oA VBB B VT, S AR
WOmEE L TRGIRIC2 ) 14 2 W REEAVRIE S /s,

S EERDEE

SHE3 BHkOM B E X v b (API20NE) 124 %
TaT7 4= A YTy 7 RAET4TH41TH Y, W
(1997) W X 2fiBEEEICEL Y T o KX
Dickeya spp. £721Z Pc DWTNTH 5B Z &0 HEE

a) + EMAEY, - AL

KN/ ZD72%, Dickeya sp. (MAFF311171) &
Pc (Oki-Ecc) #ZMuitkE: L CHIRZWMMEE 2 R4
U750, TR ToMEY) Tholz (B535),
SEEW R NA SEARE: 1 Ecastg, M, R P
WenNy—HhptuEkezR L7 ($E1Md).
7o, 7T sBEEOBERSERE T, Yy A EHE
W, A~ F—=)ViEE, 5%NaCl F TR, 37C
TTOAEE, €75 > oifbidhMET, 39CTToLE
H, AEVF—BM, 7+ A7 75Xtk TV
2034 Y VIESNE, A7 O—AhSDmITWE DL
BiZENENEYETH - 720 H—p R L OB
OMBEETIE LT =R, T =R, FL)—2X,
A2 b=, ZAZY Y, FNVA—R, V) —RA,
<Xy bh=N, VIOMBLO Y Z VEBREFHT 58,
TS5 —A, INVIb—RA, O VEBXOCHEALERO
FIHNEERD b b otz LEOMEIE, BRE LT
fit 3 L 7= Dickeya sp. (MAFF311171) B X OF Pc
(Oki-Ecc) OwW§h e deaicid—%ed, BAS
(2016) D L7z Pecb O &IHH Ol & —H L7z,
% ZC, Duarte et al. (2004) ® Pchb ¥® 175 1
=& W2 PCRMREER T o2& 25, Sk 3 Witk
BIUOPhTHETY ¥ A EED LIKH (kbs-1¥B
X O pcbm-1#k) T, FH SN 5322bp IZHFEW 72
DNA ¥REW i 2R s h/z 52K, —J, Lk
DB 2 WHRIZ D W TIE DNA OBIERIH 13380 51
Ldroize U LOMBEEWIEE & Peb F RN T T 4
Y —I2& % PCREDH RS, 5 3 W% Pcb
L IRE L7z,
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E3FX BER, Pectobacterium JEW B & U Dickeya J& T O 1 PEE O Lk

ISHEEY Pcb® Pec® Peo®” Pa” Pw” D.sp? Pc?

n=3 n=2 n=1 n=1 n=1 n=1 n=1 n=l
U WA B +9 + + + + + + +
39CHF - nd nd - - - + -
370(:/4:‘:’;%]< + + + - - - + +
77 LRI - -
OF7 % b F F F F F F F F
F ¥ vy — B - - - - - - - -
5%NaClkEH + + + + + + - +
A v R—VEEA + + - - - - +
T AT 7 B — P - -
B Q= Y- % - nd nd nd nd nd + -
¥ 7 F ikAk + + + + + + + +
A v — AW D DE T DR - - - + - - -
ALY - FHEER OFIH
TIE ) —X - - - - - - + -
Foom—2x + + + + + + - +
727 h—2A + + + + + + - +
Th)—R + + + + + + - +
~ b= - - - - - - - -
A4 b= + + + + + + + +
TRy Y + + + + + + + +
T a— A + + + + + + + +
v )= A + + + + + + + +
< =hF—) + + + + + + + +
PEVa=yi73 + + + + + + + +
/=43 + + + + + + + +
~na Ui - - - - - - + -
3P 1 - = S S S S S

a) MUE-l, MUE23 X 0" MUE-3.

b) A S (2016) DFEEZFIH L7z, Pcb : P carotovorum subsp. brasiliense (kbs-1¥k 3 X OF
pcbm-1#%), Pcc : P. carotovorum subsp. carotovorum (MAFF730222) , Pco : P. carotovorum
subsp. odoriferum (MAFF301629) , Pa:P. atrosepticum (P-14) , Pw:P. wasabiae (SUPP1422) .

c¢) D.sp : Dickeya sp.=Erwinia chrysanthemi (¥ 4 & 37 K 8l B 9% W : MAFF311171), Pc: P.
carotovorum=E. carotovora subsp. carotovora (7 v ¥ a k1A : Oki-Ecc).

d) + Btk - B FoREE, nd: -5 %L

2R P carotovorum subsp. brasiliense (Pch) O¥FR~7 5 4 <~— (BRIf/
Llr) %ZH\7z PCR IS X B HIRS 2.
L —>1 :Pcb(pchm-1), L —> 2 :Pcb(kbsl), L—> 3 :Pc (P
carotovorum=E. carotovora subsp. carotovora : Oki-Ecc), L —> 4 :
D.sp (Dickeya sp=E. chrysanthemi : MAFF 311171), L —>5 : 538
W(MUE-1), L—>6 48l (MUE2), L—>7 : 408 (MUE3),
NC: A#7 473 rua—(K), M:DNA 5f#~—7%—(100bp).
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L DB R E RO S, MWL O 58 5 5k
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FHITEAERIC BT hH, PRAFLS H 2 O ML 595 =
H353.3% 12k L, KERALES 2 i 2 Mk T6.7% & &
WEABRRIREBRD b (4 3K), RETOREDLR
DOENLERo72Z s, KAOFEHMEIZE &I
L7zo Pl Y, RIEERWNCBIT 2 KEBILE 2 ik
AFl O WG HAT X, RO THRNEE LTHEEE 2
b7z, —RIZHIFNE, A4 LI F L — Me
EE U CHIIIGEA SN A 4+ v o b d 5 v

EAEALICHED K SH R OANGHHALIC L D W%
BT 5L DT, FRACa—FIEIMITHALH (B,
1997 ; HARY B4, 2013)s ZiE TIZ Pch &
[Fff TN FFITRIB N R ZEH % 7] &k 2 3 Tip over
disease DN JEM R T % Pcc \2xF3 % in vitro TO
S OPURIG LRI BT, BRI b &
TARBRALSR A3 S5 L0 L K & W R IE A &2 TR
THIEDL, RMHBENTH LD EHWEHIT
GoTHY, TNEAMEDOHKRZZXFTLHHDOT
& o 72 (Pradnyarani et al, 2018), L L, 4 [ald
JE SN2 Peb 120§ B 81HI OR)RIZDWTE, EW
NTOFEIF R, RIFFEOK RSO TOHI L 7%
%o

Dbk, Wiho b 7y REICHEAET S
JEWIEIRIE Peh IC X 2HETH D Z LW S0 2% -
7oo AR IZENTIEZY Y 74 TR LIKOMRE & L
TOAMERDH Y (A S, 2016 ; Fujimoto et al,
2017), WEHFTOWRE L L CTOMBIIARITZED W O
TThhb, 72, AMEIZLD b7 H > OFFEIHEIL
WBWTOLREFRTH LI DD, FRELLTNY
H VR (B4 Soft Rot) L@ d 52 LA RE

DEREE 8ERE

G

T e |

a
100
i
& 7
= 60
i
40 r
L8
)20 r
1]
AL

EENHMENE  KEEE2H

$£3 SRR X 2 b 7 o WIS\ R 3 2 BORESR AN D Bl B b 3.
BB TNT 7Ry NMEIT —27 %4 V&K O Tukey-Kramer
BOLEIBREICL D2 HEEEZRT (p<001). /N—I3EH#ER

# (SD) #R¥.

FAK WYHIIBT D by WIS B AKERALE 2 SR O B B R

R FE A (1) 5 B
IS B RIFIOR % (RIFISH#% 7t °
e L 15 0 4 4 8 533
K P A 555 280 7K Fn 7l 15 0 0 1 1 6.7

a) 7 A% AZIZ Fisher's exact test IZ & A A% RT (p<001).
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