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Population Dynamics of Escherichia coli on Vegetable Seedlings

Takashi SHIRAKAWA and Kazuo ABIKO

Synopsis

Population dynamics of Escherichia coli O157 on the seedling surface or in the seedling tissue of vegetables

was studied. If the irrigation water or vegetable seeds were contaminated with E. coli O157, E. coli grew in the

dipping water during germination. In the examination using spray inoculation with E. coli on vegetable

seedlings, E. coli O157 grew on the leaf surface of all vegetable seedlings tested under high humidity conditions.

E. coli also grew in the hypocotyls tissues of all vegetable seedlings tested when E. coli was inoculated to the

hypocotyls by injury inoculation with a single needle. Based on the results mentioned above, it was suggested

that E. coli generally could grow on the seedling surface and in the seedling tissue of vegetables.

Key Words: Escherichia coli O157: HT, seed, seedling, population dynamics, growth, vegetable
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MEEE PR, BPREICE RSN BN E
BT LIk ->THRAET S, B EAR T HOIK
L1nZ b D112, TAVAGRETIAERREIC
HRINIVI R, bbb, TIVT 777 bR LEHICLS
FIEFHIDHREG SN TS (CSPL, 2002). ¥ IcitdEd
B EEFFEO A PRI L BTHYHRIIC OV T HRA S
Thh, —HMOHENSKEE (Escherichia coli),
Salmonella J&HE EDMRHEN TS (BEUCHAT, 1996 ;
/NPE, 2000 5 EHS, 1998). LoL, I ETHRE, ik
W, NTOEDBRE TR PHERITIE FSIcDPTONT
HFEAEHSMTEN T,

1996 41 KBRSl TR A U 7 348 i v R
W 0157 : HT o X 2 & ddirkid, K& athap@Ee
ot ZoRMHEORRAMELTASIT LY MY

BEELNBIZED (HARA-KUDO S, 1997 ; MICHINO 5,
1999), HAENT & KIGHE &EO &P ERIC L 5428
TEOHEFIBLATFE SN LI ICH->TW B, &,
TAVAHEREFEOEAZ T, TIVI7 V7759 L%E
13U E LRI & 2 EHS 2 MK TER P RN
HUtctcd (MOHLE-BOETANIS, 2001 ; TAORMINA 5,
1999), RFBRICH T 2 APHEOTEIFTAESINT
B, BPHEITHY L 7 T O R8I TR REE N
Wi s EnmfahTcns Fus, 2001 ;
STEWART 5, 2001a ; STEWART &, 2001b ; TAORMINA
5, 1999). UL, flioo ReH, SEMRSMHF O R3F
BLUOBHBRICET 2BTHEOHEICIOHTRIS
MIZIN TR,

R OLFEICE T 2 AT EEOERBICE T 25 H %
52 &3, KABANYREMHRT 5 LTEETHS
EEZoND. 22T, #H L3, BRORFRE XU
FHEITB T B RIGR OB EERT LIcD T3 5.

T305—-8666 IR IFIBEGR3-1-1
LERERT S
* JUHEEDIER
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I #MELEAE

1 #EHEE

K & LTI EMEREE 0157 TH % CE273
(0157: H37, ST1, ST2 ), CE273icV 7 » Y E¥ U H
KCFV VF Y UBOMBTAYE I U THMEE &
CE273-DRM (/11 5, 2001a) * & OFENLIRYAEDFIE
Fim oo Gl iE itk K E T d 5 980002
(0157: H7, ST17, ST2") %M L7z, Th ootk
ZFLINVZHK Q0% RAFLINT, 1%7IVE 3 UM
F UYL ITHEE LT 80 CTHESRIEL, MR
MivEETHh L L MR LK, LBEMAZM LT
36°CT 24 Wi, FRELKERER Lo, Bk, WKZEOZ%E
MU 728212 0.01M U v EEREER (pHT.4) &MU THiR
WA VR L, ITE D IREEICIRE L 7z,

2 RERICEIIBFRERPOKRBEDOER

EE 9em DR MY ML AFED B T 0.5g & 288K
10ml 2 Ah, ZHIZHEEKIRENK 100CFU,/ml &752 5
EOWCKEGHEAEEEL T CTHEELL, BEIHRK
SRR 2 PRI U TR & U, RIS & JE
U7z, KBBEEMEE LT CE273-DRM &1 L /<.

— RO U1 TIE, RGO RIREE O Pikk %
HELT, FU5L4, X3, Fv 757 0F0(F
BEHAMK, a—FT 4 VSR EDHEICL - TUHEH
TWa., 22T, MFRERTTOREROHEIENED
SNIFEETO S B, (LFRELEINTHEF 27
U, F+XRY, F¥14ay, =vVv, kLUl
W TR O R 2 3 B SEH o B A A U fe,
M U 7o B935S UL S T B 35l & Table 1 1SR
UZc. SEFVAVERFE 112 35 1) 5 JUBESEHI ARG 1R o i R ic
Bz 2%83, UToL5ICLTHALK. 3g0MHET-
TR THRH U 72 5,000 £5D Tween20 #H T 1 K],
MR U CH RO ABSER AR L. 20,
Wk H T 1 RERIZES U € hak oglBic kil U 7z,

3 FEXAEICBIIZ2KBREADEER

TIENTEAITER U 72 B3 1 X 10)CFU ml @
KGR % TIERMMNRN B RREICE 5 X9 ICEELR
TU—AHOTHEEERE L. 20K, ZIREMEXIIH
VIR RO 3% L TREAR D, EBRKIE A EE
FICATLLARE (B 25°CT 12 B, %[ 20°C T 12
B[, RH80%) P THbE Ui, REWFAYIC I 2 BRI

Table 1. Fungicide treated seeds with used in this

experiment”.

Crop cultivar Fungicide
Cucumber Hokushin thiram, benomyl
Cabbage YR Aoba thiram
Radish Taibyousoubutori captan
Carrot Sin-kurodagosun thiram, benomyl

Atlas

a) All the seeds used in this experiment were purchased until 2000.

Spinach captan, thiram

L, TS5z %2 100ml F=A7F7ZX2aHd 10ml O
0.0IM vV vEe#Efiwk (LI'F PB, pH7.4) Wiz AT
160rpm T 30 4rfR&E L. RE®RICHE on Lig%x
KEwowit « Efictil U, KIBRE#KRE LT
CE273-DRM #fHH U7z, T &N FEENER L
7oF 2w V) RAEHIC BB ik TRIGR & U Tl
-T2, 25 30, 36COHFELMTFITEE, RN
HICF3E RO RIBREZEH U 7. KGR OsHITEE,
Loy & Ui,

4 MREEBICHEITEIRBEOER

300ml D 7T 2 F v 7 BAEYIRE R 545 N O [ 25 IR
o CRPME) K HOR M AL, HohiT
WM O I A LUz, 10°CFU,/ /ml @ KB
W ST O WIS S (27G) % v THEH A58
L, 79 ZAF v 7 HEBNTEEIIR-> T CTEH
U7z, BEREO, 24, 48 R8T BRI % & & IR 4 5%
WL, 710%T% /=& 0.5%KREEREEF MY 7 LKE
WaEROTHBICK > TREBEE L7, Sml H10 PB
EHIIH T ABARE Y F A AT OTHERLE. H5
NI BV = K & LT RIBR 2 RiER Lc, K
B Rk & LT 980002 2 L7z,

M b, ZAH, F v XY 2 U TR IS B
ZRIGHOBBOFLEEIT - 7. HEEN 1 » HROK
AW ORI Fal o kTR R 2R U, 24 BRR
BICFEA N Z BT T Ol > TTEEEAREEREL,
o Jik T RERRN U, BRIC lem Bk 2
W3 0.5em [IRETHIME LT, Ll ik TRE R %#H
HEs L.

b KEBHEOKL - T2

bbb U7 i cif o icalBhE » 5, 980002 Ok -
SE B 13O B R PR - NIVOT-EC (11 5,
2001b) AL, FHPHEIC & > THE L. CE
273-DRM il 2%, NIVOT-EC iZ #h £ h 50ppm
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DYV Ty EYYEFYUFY UBEERINU IR Al
U7z, MW ORERIZ 3T°CTITY, Bk 24 BRI F
T B U 7o R 2 RIGRESER & U TRlE L.

m & X

1 BFRERPICEITIKBEDIEHE

8F 1B HOH M 2 M L, RFMRITH T 5K
WONREZHFA LI, KrRbAGR O fE HRER T O K
BEE % 10°CFU,/ml B2 L, 28°CT 3 HM#H®E
FagE L, TO/E, b b, FX, NTHA, AT,
FA4av, VIR, varvFr, y<x¥, N, T
7 7V 7 7 TIFE R T TR B ASHEGI S 5 61m 23
R Hh, FEBIGKIC 10° CFU/ /ml T - 7 KK
Hix, 100~10CFU/ml A&7 -7 (Fig. ). —K4
A 7 TIRIGEERIGE S 2 ZRSORB AL, IV
NTERERE DB Uz,

Fl ARG IR B O BiBR &2 BN & Lo b Z R34
BRI 2 5 8 A PA Ui, EER o b
ZOFWIZMb S, L2 TOHERE - TREE

Experiment 1

Japanese hornwort [ZZZZ]

Onion

S
Buckwheat |27,

starting point 2777777777777

Experiment 2

Tomato
Watermelon
Turnip
Cabbage [
Radish [

starting point [Z

0 1 2 3 4 5 6 7 8 9
Population of E. coli in seed immersing water (log4o cfu/ml)

Fig.1 Growth of Escherichia coli in dipping
water during germination of vegetable
seeds.

The seeds were sown in Petri dishes
with distilled water. FE. coli was inocu-
lated to reach a level of 10° CFU/ml in
the dipping water. Petri dishes with
seeds were incubated at 25°C. Population
of E. coli in dipping water was calculated
3 days after sowing by dilution plate
technique with selective medium NIVOT-
EC.

OGN ED SN, TOWN, FavU, F+yRY, ¥
A3y, FxYVyY U TRLERORIICK > TRE
ORI ENM UL, vy rTclREILE
(Fig. 2).

2 FERACEFZKERDEIE

4 %} 8 FE D BFEAE 1% 5 U T EEXR I B 1T 5 K
WOMEEZHAE L. 2ORE, REREZWEEEMEL
BICEHEMIRBE U TR TR LS, £heth
O BRI TRMERIZ 10° CFU g fresh weight 5
Th - REEHEIE, 24 FF#12iE 10'~10° CFU/
g fresh weight, 48 K¢fi]#%121% 10°~10° CFU /g fresh
weight &72 - 72 (Table2). —7J5, M ICHECRE
ELUTIREBESN (FWRH80%) THELGA,
GBI D U CTHEREIREIZ 10° CFU g fresh weight
BTh->TRBHEIELL, ¥4 a3 TH 1P
CFU/g fresh weight, F + X T 10'~10' CFU/
g fresh weight G &7 -7, b= b, VIR, nNTH
A, ZAAH, FaUU T 24 REBICHERBERUT &
2ot IS & B TIERENC B T 5 KGO B O
BEOEF ) FEHEROTHELCELR wIho
MEIZ BT HREEOHIEMSTER S N /2h, RIEROD
BEFHICE T 5 36°C & THEEAE < 72 51T D h THYG R
MWRE BB Em»RD Sz (Fig. 3).

non washed seeds

O washed seeds

%
2
%

Population of E. coli ( logyo cfu/ml)

Cucumber

Fig.2 Growth of Escherichia coli O157 in seed
dipping water at germination of vegeta-
ble seeds. (comparison with chemical
treated seeds)

Pesticide treated seeds were washed
with 1/5000 Tween 20 solution with agi-
tation for 1 hour and rinsed for 1 hour in
running water. Washed seeds and non
washed seeds were tested with the
method mentioned at Figure 1.
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Population of E. coli (logy, cfu/g fresh leaf)

Table 2. Growth of Escherichia coli O157 on the surface of vegetable seedlings.

Time after inoculation
High humidity

Crops conditions Dry conditions
0 hr 24 hr 48 hr 24 hr 48 hr
Tomato ‘Momotarou’ 3.94 5.54 6.11 <* <
Cucumber ‘Hokushin’ 3.51 4.93 5.54 1.05 1.91
Watermelon ‘Shimaoh MK’ 3.44 4.29 4.93 < <
Radish ‘Taibyousoubutori’ 3.55 5.76 6.12 1.89 2.12
Chinese cabbage ‘Musou’ 3.87 4.29 5.01 < <
Turnip ‘Taibyouhikari’ 3.24 5.43 5.47 — -
Cabbage ‘YR Aoba’ 3.43 6.37 6.47 0.43 0.90
Lettuce ‘Success’ 3.64 4.27 5.41 < <

Numerical values in the table show the bacterial number (logw CFU/point) of E.coli at one
inoculation point with a single needle. The bacterial number of E. coli is shown as the average of 3
repetitions. “: E. colt were not detected. “": not tested.

The seedlings were inoculated by spraying a bacterial suspension (about 1x10° CFU/ml), and
incubated at 25°C maintaining high humidity in the plastic boxes. 24 hr and 48 hr after inocula-
tion, seedlings were harvested and shaken with 0.01M phosphate buffer in a flask for 30 min. to
suspend the bacteria from the surface of the seedlings. E. coli was calculated from the resulted fluid
by dilution plate technique with selective medium for E. coli (NIVOT-EC). The results were
obtained from the experiments under both high humidity conditions at 28°C and dry conditions.
Detection limit of this experiment was about 2 to 10 cfu/g of fresh leaf.

3 FEHEGNICHT3REEOEE
FHF S O IR HESHEBHIT & 0 KISH M LT,
PRI I 513 5 KIBHOMEEHE L. Z Ok,
HEER U 72 6 FF 15 T4 C 0 153 0 ATl ALk < R 1 s
it UC 1 R0 72 ) O KIS RS 24 IR 4612 13 42
FEFF D 100~1,000 £ & 75 » 72, L U 48 BRI T H 1
BRI 72 D o KIS E A 10° CFU Bk & 75 2 3
12757 5 72 (Table 3).
W i< B U7 KIS 0 2N B & A L 7ogs 0, B
o =# e 2w 24 BRI 1C b < b T IRBERIAL D & 6~8em, A A
Hours afternoculation #T 5~10cm, * + XY Tl 2~3.5em ®Zhzh |
oD S KRB & M L7c (Fig. 4).

Fig. 3 Growth of Escherichia coli on leaf surface
of cucumber at various temperature con-
ditions.

The seedlings were inoculated by spray- v % =
ing of E.coli suspension (about 1 X 10°
CFU/ml), and incubated at 25°C keeping

high humidity in the plastic boxes. cnET, KB, Salmonella W, Shigalla W75 &
Seedlings were sampled and shaken in DONEHENEEZF T 2 &hHERE EHE L OBBRIZION
0.0IM phosphate buffer for 30 min. to THAMAHAERE SN T M7, LHL,

suspend the bacteria on the surface of

FL /ety l . . - YU -
seedlings. E. coli was calculated from Salmonella W% I ML PERIGE O157:HT 12754 L7
resulted fluid using selective medium for TIVT 7T 7 HEDOT AR D & LENHKNTH 5
E. coli (NIVOT/EC). The results were LEZoNBANENRETBIZED (BREUER S,

obtained from the experiments under high

humidity condition at 28°C. 2001 ; CDC, 1997 ; vAN DUYNHOVEN &, 2002 ; MOHLE-

BOETANI S, 2001), ZHh &RFHEOAEHREIZE T
ZAMHEOHENHSMIESNDDOH B, TIVT 7L
7 7 T3, RIEBRICBOTHERERT cADEEN
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Table 3. Growth of Escherichia coli O157 in hypocotyl tissue of vegetable seedlings.

980002 (O157: HT)

CE273-DRM (O157: H37)

Crops

0 hr 24 hr 48 hr 0 hr 24 hr 48 hr
Tomato ‘Momotarou’ 2.42 5.22 5.01 3.39 4.94 4.65
Eggplant ‘Senryou No.2’ 0.86 3.25 4.56 1.14 4.72 5.13
Sweet pepper ‘Kyoumidori’ 1.25 3.81 4.56 0.13 0.90 5.02
Cucumber ‘Hokushin’ 2.42 5.27 5.19 2.44 5.44 5.36
Watermelon ‘Shimaoh MK’ 3.96 5.60 5.13 - — —
Melon ‘Andesu’ 3.30 4.25 5.17 3.86 5.04 5.45
Radish ‘Taibyousoubutori’ 1.43 4.50 4.59 0.70 3.38 3.61
Chinese cabbage ‘Musou’ 2.49 4.51 4.43 3.21 5.01 4.93
Cabbage ‘YR Aoba’ 2.74 4.82 4.40 3.68 4.16 4.76
Turnip ‘Taibyouhikari’ 2.87 3.79 5.14 2.26 443 5.19
Lettuce ‘Success’ 0.42 3.17 3.48 0.81 4.44 4.10
Garland chrysanthemum ‘Chuba’ 1.45 3.44 3.44 1.50 3.92 4.31
Carrot ‘Sin-kurodagosun’ 0.82 2.91 1.92 0.51 3.85 4.07
Japanese hornwort ‘Shiroguki’ 0.16 3.52 3.48 0.27 3.26 3.81
Buckwheat ‘Shinshu’ 1.24 3.64 3.83 0.77 3.29 3.99

Numerical values in the table show the bacterial number (logiw CFU/point) of E. coli at one inoculation point

with a single needle. The bacterial number of E. coli is shown as the average of 3 repetitions. *: not tested.

Hypocotyls of vegetable seedlings were inoculated by wound inoculation of bacterial suspension (about 1%
10° CFU/ml) with a single needle and incubated at 28°C under high humidity conditions in a plastic box. After
24 or 48 hr incubation, hypocotyls were collected and macerated with 0.01 M phosphate buffer in a glass
homogenizer after surface stabilization. £E. coli was calculated from the homogenate by dilution plate

technique with selective agar medium (NIVOT-EC).

Biiis 2 L3RI, FEEFRICHEMIALRR TG 5 2 &N
WMEIN TS (CHARKOWSKI S, 2002). DI &%
FALT, APTEHOBREICEOTT LTI 7 V7 76%
L OBEH A & HIN &9 2 M Z M9 5 k0B =
NTws (KRAMERS, 2004). 7/, #A4T V& A2
B OB P KRB O157: HT &8 13 1H T HY
S 5 Z &, EEATLE U RN FAEL D B
&M, BAMEIBIRICk s TS hIcEh TS (I1o
5, 1998). €D7cw, AW TRT IV T 7V T 7%
LA TV A0y THE SN TO 2B, ol
FOREICEOTHEHEMITED SN BDONENEN S
MIUL&D &L

ZORE, R LIZLALOBFITBOTHFOR
FFRFIC, =R TRIBR TS 5 2 SR S .
DI EE, TIVT 7T 7 FTORIFREIC S. enterica
L REE 0157 H7 At h cHidiis 2 &4 2 Hid
(CHARKOWSKI S, 2002) &—#d 5. o (1997) 3,
AAT VYA AT OERETRIBRERIET 5 C
EXHMELT, RFRICE R SEEEICE -
THRIELTWS, Chid, #1TVF A fETORF
RRIC KIS 2 C EERH LI b DTH 5. W,
WP D FHINT (3 ORG B 55 D il BT A T B 73 SR %

DSHE LT B 3T, FEFRRCIREE & D Boke)
MR ol S h, REREER NS 2R LT
2b0EEZONE, DD, KBRIBIZEAEDH
SEHE TIPSR T D FEEFRE I W0l 9 12 R T T HES g 5
ZEMNEETH B EBEZOoNS. —, T T-O—i
3, HERICRAET 2 E MRS OWREETIT 5 HIY
TR I, F v 75 VHEOGGRIRERI S ST
5. Al FFIZS B HURIR B ALEL ORI # O S5l
WWRESEBLAVWI EEHSMTI LI, 2O, K
iR O ik E B &3 2856, Mo L0, Hil
HILER 72 ST H R 2 HIY E LB ALETH 5
EEZoNB,

INET, VT 7NVT7760L, AMTLT L,
VY 2B LUF £ N OO0 & DRt ik i T
B MR O157: HT 0 KIS 2 2 &
ST 5 (CHARKOWSKIS, 2002 ; SE0S, 1999 ;
ITos, 1998, WACHTEL 5, 2002). 7/, 7/ 7 7V
77b®L, VY XOERE, b PREXRET
Salmonellaf& W NHSH T 5 Z ENH S hicIN T3
1997
ZHUANG ©, 1995 ; TAKEUCHI 5, 2001 ; SOLOMON 5,
2002). Zh oA LHEERICAR, ERFETERL

(CHARKOWSKI 5, 2002 ; HARA-KUDO & ,
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Position from inoculation point (cm)
(cabbage: 0.5cm)

1.2 3 4 5 1.2 3 4 5 12 3 4 5

Cabbage Tomato Watermelon

Fig.4 Diffusion of Escherichia coli O157 in the
stem tissue of vegetable seedlings from
inoculation point.

The hypocotyl of vegetable seedlings
with roots were inoculated with E. coli
suspension (about 1x10° CFU/ml) with a
single needle, and incubated at 25°C under
high humidity conditions. Five days after
inoculation, stems of seedlings that in-
cluded hypocotyl were sampled and cut
into sections (0.5 or 1.0cm length).
Sections were surface sterilized and mac-
erated in 0.01 M phosphate buffer pH 7.4.
Population of E. coli was calculated by
dilution plate technique with selective
agar medium NIVOT-EC. Detectable
limit of this experiment was 1 X 10°
CFU /section.

Symbols: | : 10° CFU/section,

: 10 ~ 10° CFU/section,

3 : 10° ~ 10' CFU/section,

: 10° ~ 10° CFU/section,

[]: <10°CFU/section

1B [

relity, ML Lo 2RO N K E T RIBE RT3
EhREni. UL, KBERETENT S LEME
U7 RIGBE S ZB I SEIE U 7. Rl o 22281 BIE s 2 TR K
T B MR A s & U 7R IR BRI 1, —E Ol B
FTHIEL THh S, KA Eo HAMITELE D 5=
A, BEELUTHREBERB T2 2 EHsMIhT0 3
(BEATTIE S, 1995). Z O, — R IR IC B
WTEER BN 4 7 4 VA RTERL U T, o
SRS DRI S MR 2 RFE L T0 5 2 &S0
I Tad (MORRISS, 2003). Zhix, ZEm ki
AT R S 2 MR ORI T & 2 KESFLEL, M
WEChEFHALTHIET 2700 THBE EEL o TH
5. 2O &S IR AR O BRI DMK FIZ K -
TEILL, —EBOMER TIRMEEE SRS 5. £EH

5 (A, 2003) &, A A 4 HI275 B E W E
(Acidovorax avenae subsp. citrulli) ¥, RH80% D%
PET, ZEmETHELS 22 &ML T3, UEo
TEDS, AR, MEPNTHT BEEMEER T, @I
AR CER LW EEZZL SN b KRERIE, WK
JRAHEE 1 E A TR 0D, [REEEMEIR & D BB
BT, MWK L TEHENICHET 26D EBZ oM 5.
KGWIHFEL R EOMIEERN E Licf, shEho
TP AT D U TIHER D A EEMES T 3 W TR R 2SR A
i, FCo ANEDTHIET 2 0 Eh 4R, BRETT
BLUNEDH B,

TNT 7T 76RULRNAT VLY AT TR, KiE
WRZhEh OEWHEEN THGE S 2 2 Ehfian T
W3 (DONG 5, 2003 ; IToo, 1998). 4lnl, HELL7< 6
#t 15 FE D BF =2 O IRl AR N TR W A0S 5 2 &
Ui, 7, Lz b< by, F+XRY, 24481
T, MENCERE U RGR A o X ICBITT 5 2
EMEFRIBIC K > TR s hic, 2ol &}, T7 >
VT 760 LR T VYA arTionifife—&
U, KIGHEPEEMICHEFEAMETHIEL 5 5 2 &R
LT3, F7, b b, 2474, FeRXVEMRALL
FBRTIE, TEITH > TREED LERICBITS 5 2 &2
RENI, AAT VI A 3 TIRKREE O157 A&
feafn - Tl EEBICHEIT A2 & (ITos, 1998), L
7 ZHBETREE AL S5 5 2 & (TAKEUCHI 5,
2000) M¥ELEIN TS, F72, CooLEY S (2003) i
Arabidopsis thaliana 128 W THR B BB THIGE L 72
S. enterica® K 0157: HT 2tk K Iciiii L <
AERICEDEL, HonicH T3 Ih oD &R THY
ENTWZEERE LTS, 20k, hoBEH
1B 0T & KB O #LER N T O HGE & B I DU THEM
RN DETH B, Fi, REBWELEMHBT S LT,
FEIE D A PEEREE T D K B D HLRR PN HESH 2 W 5 B b B
MH L, WE, WYHEE ToichEEEAT S
WAL DAY IR SRR A Lici & itz h
R U & 5 &9 2 RIS AAE S 5 B 28R
M E A T 5. AR, RERIZ, fEIs LU TR
FYEAZG L ThiEn, 207w, Wfis 28iIc k- T
KIG T D REYIALAE A THITE L 5 5 DI D0 THEBR A
s,

VUl e &S5RG R OHFEIC I # 7S BREE T T,
PR 1 DRI O M FIRETIK, FEW O FERME X
O RS PR 12 36 W TR B 85 1 12 B85l U 5 5 ] g
WRENI, TOT &S, BEREENHRL O
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&, BRI RIEGREANE L T CEET 2 ED AR
MERTHP LG E, KEREGT TEEH T L L
UCH LicBid, 154 Uik 2 Lz 8iaicid
HFEI NI RIGRISTE G LT 2 alhetkid 5 &5
Zoh b, Z0DZ IIREMIKRKE D A KBRS
5EHBZONDH, B EPAEFRICL2GHPRAL
IKAL7E & D EHARBA T & MLARPNITIRA L THEG T 5
EMBZ o0 B, MEENICRALKERS &I
T2 ENIEBROMPEPSHETH S, £/, Ldo
& 512 Salmonella IBH%, Mo APREICL 2HED
HREATHORENDE, Wsh Tk, KGR
SO f R O BFEREE 1T B 1 2 BREMRAT & RS IR T
OHERFROBRPBLETH 2 EHBZ 5N 5.

vV i E

WP SR & 72 TIPSR I R U o K B o0 B R & AT
Lic. ZO#YE, 12132 TOWER - TZ OFRFRITK
Wi 2s, FERER T TR L. £, 4R 8HDHE
H: g A R U C 735 C O KBS B o B 2 i L 7
RO, EREE P TATOTIERITE T 2 8l A iR
L7z, &51T, 6B 15 Mo EN ORIk 1T 5 K
W DR A T U 7oA R, 924 i o IlHLEL < KT
O ERD I, U EDZ En S, BESME & DB
SAEMEIHICIFE T HNIE, RIBEIE, 1 F3EEIC5
H: gyl OREYA R R CHLBEN T 2 b D EEZ S
nic.
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Population Dynamics of Escherichia coli on Vegetable Seedlings

Takashi SHIRAKAWA and Kazuo ABIKO

Summary

Population dynamics of Escherichia coli O157 on the seedling surface or in the seedling tissue of
vegetables was studied. When seed dipping water for germination was inoculated with E. coli 0157
at 10° CFU/ml, E. coli O157 grew in the dipping water during germination and increased to 10° ~
10" CFU/ml. However, E. coli 0157 did not grow, when Japanese hornwort and watermelon seeds
were tested. The fungicide treated to seeds (captan, thiram, benomyl) did not affect the multiplica-
tion of E. coli O157. In the examination with spray inoculation with E. coli to vegetable seedlings, .
colt 0157 grew from 10° CFU /g fresh weight to 10° ~ 10° CFU/g fresh weight on the leaf surface of
all vegetable seedlings tested under high humidity conditions. FE. coli O157 also grew in the
hypocotyls tissues of all vegetable seedlings tested and the population of E. coli O157 reached 10° ~
10° CFU/point, when E. coli O157 was inoculated to the hypocotyls by injury inoculation with a
single needle. In seedlings of tomato, cabbage and watermelon tested, E. coli O157 spread along the
hypocotyls. Based on the results mentioned above, it was suggested that E. coli O157 generally could
grow on the seedling surface and in the seedling tissue of vegetables.
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