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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 0157, 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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MEEETRE, BEPERCHERIN L ZENE
EWMT ALk -TRETS, EBTESEPHEDFREHE
EnBZEbPu L, TAVASRETRATHERIC
BHRIhIVI A, b, TLI7077b0LERKES
REBRFISHE SN TS (CSPI, 2002). Hisicime
HEBBEFOEPERICXSZBIRRICOVTHAESN
Thh, —HOBHENSKIBE (Escherichia coli),
Salmonella BHER EE T3S (BEUCHAT, 1996 ;
/NEE, 2000, BHS, 1998). UL, THETHERE, i
M, MLOEORETRPHERICHERINIOMIDNT
BIFEAEH SMIZIRTNEL,

1996 Rz KBRS TiT TS A U 7 58 ik K5
B 0157  HT it X 2 & HmHEHE, KRETHKMEL
ot ZOEPHEORENEMELTAI LY ATy

BEDLNBICED (Hara-Kupos, 1997 ; MICHING &,
1999), HAENTLRIFET EoBPHERIC K 54
FEOHFGRIHLRFEONELILE TS, &L,
TAYAEREEOELTIE, TA77 VT 7ePLE
U E L RIFHREIC L 5 EER S MEEEPHENTE
# U772 (MOHLE-BOETANIS, 2001 ; TAORMINA &,
1999), RFWEICEW 2 EFHEHOHBENHESINT
B0, EPHEEICHERLBETORFBETRTHERN
Wi+ 2o EnEanTnd Fus, 2001 ;
STEWART &, 200la ; STEWART 5, 2001b ; TACRMINA

5, 1999). L L, flio R¥EH, FRIPEE T ORF
BLUBHERICBI2EPEROBBIC20TRHS
MIZEIN TR,

R OEEICB T A RATEROBRICHET 2 ME %
BEo e, BRUERTXEEMETS ETERETHS
Lz ohB, £IT, EEOR, BEORFRKRELL
B A KBEROBE LT LIcOTRET 5.

T305—-8666 IR WTHiHHES 3~1~1
BERSETT IR
*  JLREPFIEH
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I #MELAE

1 HEEE

KE# & LU TIERE KB R 0157 TdH 5 CELT3
(0O157: H37, ST17, ST27), CE213 iV 77 Y EV V3
FOF Y VEY VBOTBAERE I L THEE &>
CE273-DRM (EJII S, 2001a) # & CF[E L &YLAE T IL
i oagshicEEdimkRERTSH % 980002
(0157: H7, ST1%, ST2") A#E Lz, Th o OEkE
RELINTHE QOBARFLINY, 1BTVY I VEE
F MY Y L) ZRE LT —80°C TSR L, AR
iR TH A AR LR, LBEMEMNWLT
36°CT 24 MRS, REHEEE U/, HraEth, BEZELE
L7281 0.01M U VIR (pHT.4) % 0 THlE
MBI AEER L, FTEDREICRHSIL /2.

2 RERBCHTIBTREGPORKBEOER

E®&Yem ORI MICFEOHHEEF 0.5g &K
10ml & AN, ZHICHREKIBENE 10°CFU/ml £ 5
KB HEABEL T CTHEELL, KEIAR
T RER AR L CER e U, RIBEEEZIE
U7z, KRIBBEE & LT CE273-DRM %8 L7,

— O WEMT TR, WTREEEORIRER O E
HlELT, FU5 L, NJ I, F+77 0 EOLE
BIEAME, O—F 4 IR EOFEICK > THUHESH
TW5, £I7T, FBTFRERTTOREROHIENED
SHIFEFTFOH S, (WERELHEshTHEF 2T
J, FeRVY, FA4ay, =vIy, "LV IYIYTILE
W TR O BT I BT TR IR R D B A A L 7.
PR LA BEEF QB IR T 33EH % Table 1 1273
U7z, BEFYLERFE T B 2 WEEERI ARG R O HER I
525983, UToX > LTHAELL. 3g 0T
AR THR R L 72 5,000 5D Tween20 i T 1 R,
HEHEE L CRTRmOMEER £ RE L. 20K,
kT 1 RS L C Lo BRic e U7,

3 FERECBIBZKBEOEE
FREMTERITRN L/ W ICH9 1X10'CFU/ ml ©
KIGWEE A TIERTMMFNIREICL 2 L5 ICEERX
TU—RROCHESEERE L. 20%, ZESHRKITHE
PIHBERROXTE LTEEELERD, BRKIZAEE
FTRALKRE (EM 25°CT 12 B, 78/ 20°C T 12
1, RHB096) PITHRE Ulo. RN IC LR WY £ RN

Table 1. Fungicide treated seeds with used in this

experiment”,

Crop cultivar Fungicide
Cucumber Hokushin thiram, benomyl
Cabbage YR Acba 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, F¥bg % I0m B=ZA7F A2 D 10ml ©
0.01M U vER&E G (LT PB, pH74) Hic AN T
160rpm T 30 HMIRE Lic, BERKCEOW LiE%
Kgwoml - & U, RIBEEE#®KE LT
CE273-DRM % fEM U7z, T & FHNCFIEMNERL
fod o ) EEWIC Lo FETRBREAEER L TRE
AR oT20, 25, 30, 36°COMEEUTICHEE, BRI
B9 FEE O KBRS L7c, RIBWOFHIAER,
Loy & Ui,

4 FEREEICE TR KRBEDEE

300ml ED 75 AF v 7 WY I O Bk
+ (B CEBOFETWTAREL, SoniT
RN O £ Lz, 10° CFU/ml © KIS
WA SEAE T OO R EH B (27G) % L C BSHR
ML, 75AF v VBEBNTEZICR- TWBCTHHE
Ufe. #7380, 24, 48RRI IC BEREERAL % & IR % 1R
MWL, 0%y ) —E QS%RMIERRFT MU T LE
WA TR RIS & > TRERE L7k, 5ml o PB
AT H S RMKREVF A P HOTERL. B5
N BRI BRI & LRSI A e R L, KB
B & LT 980002 &6 L.

b by, ZAH, F Y EHE U CIRMERC B
BRIGHOBBOFEEIT»72. HEHRH 1 » AROE
B QRN LR 0 S T RIS E A B LA, 24 IR
B AR T O W > T LA REL,
OB ETERRE Lk, BRI lom MEH 3
Wi 0.5em BTN LT, Lo fETkEE %R
HER L.

5 KIBEODEH - €&

Al U EETHE S R 5, 980002 O -
72 1T 13 KI5 B IR ML + NIVOT-EC (AIl 5,
2001b) %ML, FHFEHREIC L -> TELZ. CE
273-DRM @I i< &, NIVOT-EC i< 2 h Zh 50ppm
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OV T F BV EFY Uk UERERN UL EE
L7z, MIE o381 37°C T, BE 24 RIS
W LS aERs RIBEEFE LTIE L.

m # X

1 BFEERDICEIIZXEEOETE

SHI3BEoOREBFAMHAL, RFRKIETELKRE
HOBEEEAE L. EEFBRROMEFEER T ORE
HEEL 10°CFU/ml RIC&EL, 28°CT3 OMEE
s, ZORE, bbb, FX, NTHA, AT,
F4ay, VIR, YavFy, g=x¥, VX, T
7 7 V7 > CRETRERT TRIGHE AT S 5 o
W o, BEREBEGEFC 10°CFU/ ml Td » i KBH
iz, 100~100CFU/ml & &% -7 (Fig. 1. —7,
A A 71 TREERBIAR & 2R SOMBEHERL, T
NTRRBEBMNED U,

P ERERRERONRE BN S LichERED L
HAKBEEICEZ 228420 E UcKEE, MEER OB
EZOFEIZHbL S, L TOBERTFTRIBHE

Experiment 1

Japanese hornwort ==
Onion [&

Buckwheat B

edible chrysanthemum [

Chinese cabbage

Eggplant [

Alfalfa 7

Letiuce

starting point [=

Experiment 2

Tomato [E=

Watermelon
Turnip
Cabbage
Radish
starting point

0 1 2 3 4 5 6 7 8 9
Population of £. cofi In seed immersing water (I0g g cfu/mi)

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

The seeds were sown in Petri dishes
with distilled water. E. 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
3days after sowing by dilution plate
technique with selective medium NIVOT-
EC.

OHFERRD SNz, TOR, Fawy, FexXY, ¥
A3y, wU VLYY TRLAEERNOBRIICX - TKE
BOMBEREIN LALLM, VY TREILE
(Fig. 2).

2 FERBEICSITZKEEADOETE

4R 8 TEOWFERT 2 M L CTERmMICE Y 2K
HOMREWMELL. TORE, REHELWEEEL:
BRICERREBE UTEBERFHTRE LSS, ThEh
DM HFET CTHRNIC 10 CFU/ g fresh weight &
Th - RKBEHEIE, 24 BT 100~10° CFU/
g fresh weight, 48 Bpfi]#%iCi% 10°~10° CFU, /g fresh
weight &7 » 72 (Table 2). —J7, BEEHICIMHCREE
EUTIRBESY (BWRHB0%) T#HiELABEE, K
Je B B D U T BERE KR 1T 10° CFU. g fresh weight
BTH-REEBEIRP L, 514232 THIC
CFU. g fresh weight, ¥ + X T 10°'~10' CFU,”
g fresh weight 5 &8 -7, b= b, VIR, NIV
A, A4, FaUU T4 KMBICHERHEBRUT &
oo, REICK B TERMICE T2 REHOMERED
BNEF LV VEEHEACTHEELLKR, wIho
REICE T O REHOHIEIER s iz, KERO
BEICHE T 5 36°CE THENE L3I W THIEE
BREL R BEMARD Sl (Fig. 3).

 non washed seeds |

I washed seeds

Population of £. coli  logse cfu/ml)
Py
LN

Cucumber Radish Carrot

Fig.2 Growth of Escherichia coli O157in 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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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’ 3.94 554  6.11 < <
Cucumber ‘Hokushin’ 3.01 4.93 5.64 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 A —
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. coli 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 hacteria 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.

©

5] @ ~ ™

EN

Population of E. cali (logy, cfu/g fresh leaf) )

©

0 24 48 72 96
Hours after inoculation

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

The seedlings were inoculated by spray-
ing of E.coli suspension (about 1 X 10°
CFU/ml), and incubated at 25°C keeping
high humidity in the plastic boxes.
Seedlings were sampled and shaken in
0.01M phosphate buffer for 30 min. to
suspend the bacteria on the surface of
seedlings. E. coli was calculated from
resulted fluid using selective medium for
E. coli (NIVOT/EC). The results were

obtained from the experiments under high
humidity condition at 28°C.

3 EEBEMANCETIRBEOEE

FSFELE QIS BB L O RIGRZHEL T,
IR 61 2 RIEROHRERE L. TORKRE,
B U 72 6 R 16 T4 T 0 BFSE 0 IR <R I Al
FEL T 1 BRI 7o D O KIEBIEHS 24 BRI B i 138
TR D 100~1,000 s & -7, LA L BEMETS 1
BN D ORBEFEH A 10° CFU KUk & 73 5 273
{37520 > 72 (Table 3).

W HE U e RIBR O ENB B 2 & LR, %
T 24 BRI b= b TIZEREERALA & 6~8em, R A
71T 5~10cm, ¥+ VYT 2~35m dZhEh b
R S RIGEZ M L7z (Fig. 4).

v % £

chET, KIE#, Salmonella B, Shigalla Bits &
DANZBHRREEAFET2ETER L TE L OBFRITOL
TREMEHESZIATIOANL-k. LhL,
Salmonella W BE MM HEXIEE O167.HT o542
TIVT 77 7 EOZ ARMEYO b LERERTH 5
EEZONAEPENREETZICED (BREUER 5,
2001 ; CDC, 1997 ; vaN DUYNHOVEN 5, 2002 ; MOHLE-
BOETANIS, 2001), ZhSHFHEDLEEARICEY
ZATEHOBEMEAS SN DDHE, T T 7 I
7 7 TR, RERBICBVTHEFEBERT CEPHERMN
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Table 3. Growth of Escherichia coli 0157 in hypocotyl tissue of vegetable seedlings.

980002 (O157: HT)

CE273-DRM (O157: H37)

Crops Ohe  24hr  48hr  Ohr  24hr  48hr
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 9.17 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 Aobha’ 2.74 4.82 4.40 3.68 4.16 4.76
Turnip ‘Taibyouhikari’ 2.87 3.79 5.14 2.26 4.43 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 3.59

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. *: 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, hypocolyls 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).

Y B SILIC, FEFHICHEMARN TR T 5 &n
=N T2 (CHARKOWSKIS, 2002). ZOZ &%
FALT, EFEHOMECENTTAT 7 VT 7 6%
L DBEER © B &3 2R A& 2 RS
NTH5B (KRAMERS, 2004, F/2, #14 UL F A1
ATE O TIEHE R IG® O157: HT A1
Mg A&, WEEPLE LCHEEIAMICERELS 5
&, BEEBRECL s THsMcEhTs (o
5, 1998). £D7®, KPIETR TN T 7L T 7 b
LRAAT VT A 2 TRESN T AHEN, ok
EOEEITBEOTHERBHICEDSNEONENEWS
MIlL&H &L,

ZOREE, R LACEEALOFECBOTHTOR
T, BEERPTKBEAENT 5 C AR,
DI &, TNTFIVT 7 FETFORIFIC S enterica
PRIEE O157: H7 22K THIEYS 5 &3 2 M
(CHARKOWSKI S, 2002) &—% 9 5. Ho (1997) i,
NAT VYA LD SERETREEERILT 5
EEHMELT, BEFBICBTRERD, SEEERICK -
THRELTWSE, Zhid, #47VF o1 a0 FEFORSF
WECRIGHE IS 5 S EARFM L bOTH 5. B
B SR~ D 2R 1 KB T 47 o B 5 R R AT RE 73 e e 36

B LT3 EHIT, TSI ML & 0 k1L
PREF P Eh, RBEEEZ N SEFIH L ChggEs
BEDEELSND. IO, KBEIZEEAZDOE
T T U SERE T O FESF I ISR 19 1R IR TR TS B
CENTHETH B EEZ LNE. —TF, TIRETO—R
i, RIS RAET A MU EOREE T4 2 B
TR I, F+ 75 VEOFRRER ML SN TH
5. A, FFICRY 5 R IRE ALK o Bl
KWRECRHELRWIEEYSMII L, 2070, K
IEEOBRE i & 254, o bE3ERINEL, KL
RS SMbOTEF A B & U MBI nETH 5
LEZ LB,

INET, TIVZ77778%L, A4TLT AT,
V7 2B LUF + Ny OFIEPRA & YRR T
B RIG T O157: HT o KIGH A4 2 & & 28
SN T3 (CHARKOWSKIS, 2002 ; SEoS, 1999 ;
Itoo, 1998, WACHTEL &, 2002). %7z, TII7 7k
7rbeL, Ly 20¥EMmMLE, M PREEMT
Salmonella BH MMM T 2 2 EAHLNICSINTHS
(CHARKOWSKI 5, 2002 ; HARA-KUDO %, 1997 ;
ZHUANG 5, 1995 ; TAKEUCHI S, 2001 ; SOLOMON &,
2002). M 5OHEE RIS E, EREETHEL
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(cabbage: 0.5cm )

Position fram inoculation point {cm)

1 2 3 4 5 1
Cabbage Tomato

2 3 4 5 1 2 3 4 5
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: i : 10° CFU/section,

E : 10* ~ 10° CFU/section,

: 10° ~ 10* CFU/section,

[-] : 10* ~ 10° CFU/section,
[]: <10°CFU/section

7o8E, MR U2 BEBOERm CRIBEE T 3
ZEAUREN, UL, REERXETEN TS LER
U RIGR S EIZFER L. Y oZEECH S+ W
THMBEZE L& U iR R, —EOMmEEE
ETHIELTH S, KL EOEKBOEMPEDN OB
A, BELUTHMARB T2 2 EBHOMCINTNS
(BEATTIES, 1995). Z EF, —EFo WM Bl iz B
WTIEM LT N 4 7 0 VAR LTl lR, 401,
B ORI & MBI A R LT B & &40 5
&M T5 (Morris S, 2003). - hid, . -iC
BIEEMCERT 3 MEATIE T BDUEESEEL, M

BWRINENALUCHIET 220 Th 2 E22 AT

5. COX D HEYIRE R O MIILIEE DK TFIC L -
TERIEL, —E oMM I MBS T 5. 2

5 (ANS, 2003) &, A A7 REFHMBERE
(Acidovorax avenae subsp. citrulli) 3, RHB0% D%
HT, EWLCTHELS 2 t42MELTHE, HUED
ZEMG, R, EICHTAHEREARLT, BFR
AR CTHER LT W EZEZ SN A RIEHIE, YR
MR IE E AT ODS, BESRMS & 0B LN
Bz 2, MEWEETERNICHET 2D EEZ LN B,
KIGHEIEHREEOMIEE BN & LBE, 2heEho
PSRBT D O TERE O A BERIS IZ 5 W TRIBE A i
EH, FCEMRETHEIET 20E0ESE, BRETT
LNENRD B,

TIVT T 7R LPHA T VYA TR, KB
HAZNZhOEYHEEN THIEST 2 Z EMRE S NI T
W3 (Dong 5, 2003 ; ITos, 1998). Afm, #iEL 726

ERLE. i, EELEb= bk, F4RY, R4 HH
TiE, RIS HER U 7o RIBE A Lo FXICBIT 2 C
LISEERRIRIC K - THER S hiz, Tl &, 7>
W7 760l T VA arTRONIERE—H
U, RIBEPEEMICETRERERBETHELS 22 &5
LTha, Fhk, bbb, 2144, F+_XVEMAEHKLL
EBHTR, FEICR-> TRERA LEICBITT 2 2 &
RN, ATV I A2y TIRKRER O157 EEH
MAEE-> T AT BEEHT A& (Itos, 1998), L
FAMBTRIGEESEML S 522 & (TAKEUCHI 5,
2000) AMEsN T3, F7, CooLEy S (2003) i
Arabidopsis thaliana =B W CTHRBEBEE THM L
S. enterica® KIEE O157: HT itk Ldiciii L <
TERICEIEL, BohcBTRINSOEPHEETHY
ENTORIEEREL TS, 207k®, OERE
2B 0T S REGH O MR T OB B> L TR
WHRENBETH S, i, REWEFELMHBT S LT,
SR D K BEBREE T D RIGH D LA IS % HET 9 5 LB
MH 5. BE, WEUESE, ToEPIORELEEET S
FREALS QWY EPHBRICBA LS ICEN
ML & 5 &7 BB IR S h 2 By S HKET
MR A TV B, Ak, RIG®IE, MY Lo
BHEFLTHIEL, 207w, WKL -T
KIGHATEHREN THIEL 5 2 O ic 20 THEBRNRE
eh b,

PLE, iB~fc & 5 KB OB B S BB T T,
IFEBFORFEOHETRIER, FELEWOFERDE X
IR NER I 38 W T RIGE S @I L 5 5wl fEk:
MIRENT, ZOIEMS, WEMFBBELRELTOIE
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HIZE T 3 RIGH R 35

&, BEMICKRIBEAMNE LT THIET 2R EOAR
MWERCTHERE LSS, KEE+ e TEEENE L
LT U, 5% U EK 2/ Ui aicl

HEEINICHEPRIGEICHERL TSRS 5 &8
ZoMb. ZOZE IIMEMKRET D A KIGENEET
BEEZONDY, BHBEPEEFICLIZEOPKL,
KFLE EDEMRBADED SHRBICEALTHMT 2
EMEZOND, HBEPICERA LI KIBEST AT
ﬁ@”é7)%?\/336;*4}?;’%0)?%5}1733'%\%'635Z). T/, Lo

IZ Salmonella BHE, hoEPEHEREICK 2FHD
fr%f‘:ﬁrﬁ?ﬁ@gﬁ_—kﬁi%xﬁ WEshTeh, KEHEL

o B PR O TERENC B 1 B BRERT &Ik T
DEGREREDREAPBNDETH L EEL LN,

vV 5 =

L. T@F%,&ﬁéT®E*E¥T<@%* ok
LS, MTRERP T LA, £/, 4B 8Fo%E
A A L TR T O KRG O A e L
HEH, BIRELET TLTOTELICK T 2 85 A fE

Uiz, &6z, 6% 15 oL IRz BT 5 KIE
T DT AR ET U Ao SR, 29A T O IER TR
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T OHEYEETROCHEBATHET 2 b0 EEZL S
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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 Q157
at 10° CFU/ml, E. coli O157 grew in the dipping water during germination and increased to 10° ~
10" CFU/ml. However, E. coli O157 did not grow, when Japanese hornwort and watermelon seeds
were tested. The fungicide treated to seeds (captan, thiram, benomyD did not affect the multiplica-
tion of E. coli O157. In the examination with spray inoculation with E. coli to vegetable seedlings, E.
coli 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 0157 reached 10° ~
10° CFU/point, when E. coli 0157 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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