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An Approach for Technical Extension of Hot Water Treatment to Control

Soil-Borne Disease and Pest of Tomato at Chosei Area in Chiba Prefecture

Yoko ODAKE and Hitoshi WAKAUME

Chiba Prefectural Chosei Agriculture and Forestry Promotion Center

F—7— R Bk TN,

1 [XC®IC

TR R AR AR R &R 15.3°C, AR RREN
FE# 1,600mm OIRBEA Ik T 5. I HuHF O — BT,
H70r, RAEANE 1955 AR K 0 @It Tnd b
~ h&Ehisz, 2Avy, ¥Fav ) OfEEREREKA T,
Frz b~ MIRAFEEL L 2> T0nE (K1),

b= M EERT JA BAfRR 3 A i, LR
Bz X 2%, i, 4o 3 15 Lk X
JEREETH D, T, REEREYS (A —
YU x—7RE) 2RLS L UT,IA BAEMREHAE
192 7 235#) 60ha @ b = MR 2TV, R % i
ICHmLTnd (1),

2 FRYMEBIIETAHBREKRLIERERLC
NETOMRE

EAMIEO b= MG ETRE L 225> TV D T
i, 2 ToOERTRET I a7y Fav e, Bl

M= b, LEYRER, HHE, BORER, ra7erFay

B 1 FHER R A IR O AE Y X

OFERIR, LWOBERER, WEZERBTHL. i
OB & LT, EPiEEARDORIMIC & 28 AH
R BN HEN ThN TWD, BRSBTS
ARG ERIEZEVR () 12onTiX, e R
FRIRA U BEEARBE 2 EEEDOIFE A ERFERL TH
Y. L, B CIRERMOBERELEOHL S &,
BAROERIBICHT DMPERR ez L s, BE
K OFHE IR BN TN S,

# 1 JA RAEMRE RSO b~ kR
e B (SR P 1 2 3 4 5 6 7 8 9 10 11 12H
ALK T — VA AT 13.8ha O—A——0O0O
+il4& b= b oooo O—A——0OOoood
#H L~ b 22.4ha —— O ooooooono O-X—A——
+imil b= b 10.2ha O—A——0O0O0O0d
EEES LIRS oA—0O0O00OO
B/ b~ b HEN OO0OoOooooooooo O—A——0O0OOod
« NFT (2~35 1) 20ha & 4
cavr—i (24)
SRR ONA R=H 11E)
OfFfli XBEXAK ARCH  OYUHE



10,000

9,000

8,000

8

6,000

5,000

g

BRALAFILES & (ka)

3,000

2,000

1,000

2 EAMMORAL A FAMHAROHR X1
¥ 1A B BAE A F L BIHAERIZ X 5.

—75, RAL A F )V Tz - I X D BBRIEE
¥, 1FEALDONEHTTONTWED, HIISHED Sh
7z (K2)7. 2002 4Eh b EAMBETD, ARBEE L
Tor7up sy -D-DLAKENC LD -EHEHES,
SEHNTF D - TEREEHNT S BCRE U 7 LR niy sk o
SOMERE, BUk TEEERES, RAREARTThILE.

FEHE TR R0 wE < JA REFT
Z—Z RN RIH T 2728, Bt & kOB OB A
20 HEJE LvZewv., Z ok, Rl HEERL B
WIRE CTRYIMZE L, MM OGRS LERZ &,
F7z, BERERIIENTSIRRH D0, ra7kty
F 2 TR TDINRBANZEETH D 05, hSHKk
FTHETIIIWE bR Tz,

F iz, AR R L RS OME_EARERIZ OV T,
WA BSE SN F 2 — 7 i & B Bk T
WZEGKOIRFE - & - RO BRI OWTHESE X
naTniz.

3 SN HRKIBHEEE

2003 45, A 12 ORGP 4 v ZJE OB BR 6 R
ELT, THERBEERAVIEE Y X — (TIEERID %
=GR BRI e SR & 2 R | R Evk T RN HIE O
AN ThNTZ, A a LD 4 N AREIZIEA+5
Tholens, EIXBUk LN EHOMERE - MEE - f
hkik, LESREOLIBIZHA THD b= NMEEEP S
EWBLAE DT, [FAE, BRI ET (BP2RHF)
BILOTERBIOM N ZHAT, b= NERIFICHEIR
K2 CRUK BB A L. ZOREOMS
1%, EARIEHIEEARZ M LR THE 3 1E
GEBRAEHIA &85 1 5 O WREDIA £ D HiTH> & REFEREA 3
BT BHBEGTH -, BuktEEs GEFIR, &
IRIEEAR 1250 0 /nd, BEKARFREEDARGE) ZSEM L2
A, FORARERIT 1% LIPICR Le (X13) 7.

Z O b= N ERR IR T OB R Th IS, HEH
ORELEERDTNDL L Ofik b~ MEFE»HIER &S
iz, 2004 4, RAHMIR O 1ot 4o E iz d
DE Bk BN R AL T D 7, T HER B A
BRI SE SRR K HEME T2 2 38 A LB 217 o Tz,

X3 Bok--ERHEEMRI®ZO b= NOT R
FERGRHT - AR (G N ABEKER, ARV aA v b)
2003 4 3 H g
2 Hih), 4 BBATEIA &L 0 ZEWAEIRTE AL, SERRE
78.4%
Fefath PR (G N ABEKER, Ak H— R —)
2004 4F 2 H kg
4 HFA) 1BR, 6 A BA) 1 BRZEVRIESS 2R, ZE0HE 0.1%

30,000

25,000

20,000

m)

15,000

A7) REF(

10,000

5,000

0

2002 2003 2004 2005

5 RAHUISIZ I 2 Buk LIENHE O RMER OHER

£72,2004 4F CEAE 15 B O 16 4E)) 1TiX, = ®
NIREABI AT H Lal 2 & o8k L A LR
AIC L V&SN (X4).

FA BRI > 2 — CIXEPR IO T RE AR - 1
MEA =D —OWH N MR T, LEHEIHES LEW
BIAREME L, B ZE A A
=iio T,

Z 9 LT b= bhEgE I 255 R Buk £
HOFNMET ] ARSI E MmN, Bkl



HRH RS RIS O iR BB T B W THRD 2 T R
HEOOLDOTHD LAEMNIT BT,

b= MERYE, BEREEERSIORaTerFa T D
Bhilkz HEIT, Bk 13N o I Bud s ms o
LY BV X D FHME D EDELAEMLTND (X 5).

4 BKIEHEOMER

2004 4, N THEOK TIEN RS HR S 2 5 —
TR RIT AT Y F RELTEX . ok, Jil
ok LW I & i L 72 iEg% o 5 B o 15 [l T T4
BRI X O Rk RS EAN B & LT, 24t
Wiz R 2Bk LIBH B O & VEEE - MBS0
VR AR AR 3 X OVBUK - B8 J 1 14 o0 L 800 Fr i A %
fiote. Fiz,2005 FFITIIVEM OB EARIER - x 27
Y Favfikeiionk’.

41 15ESICETHERROBERR (2004 £11 AR
ih)
411 BFHRIIHTIHR
15 [#45 D 5 BB 2 H I 90 U7e 7 #1855 T,
BEIAROAE, HHREARNZHA L. ZORR,

3

BEXARER 2O TEMLILZ LT, BEOWEN -
NIAR2@EH -T2, £, BEOHSTNTATH
FDOIEGFT ORI NT A A RiEicEh LTk
(#£2). EMEZOBEAL LT, WFhoREbavk |
MR AT & 0 R AR AR < Buk 1B I 2 R
Erote.

% 72,2003 40> 5 2005 4RI BUK L RS MR (R
3-1) TOHKFEOBMFHAEET -T2,

Z OWIGHE, Bk T E 90 THEME L 2 MsiiET
TR LD KIRITA LT (K 3-2). 2004 D
R T2 A CRvk LB R E R I IT A< R E Lk
Mofe, UL, BEFICERBORENRDY, 1F#E
DOFEREF A TS REEZ T H MR SR S
7o (£3-3). ZHIFBEIT X DA E TEK L,
NI AP BIRK & & DITEHFRIRENBAVIRAA L T &
HRIN5.

412 RATEUFaIIHTEIHE

Bok 1 EEE BRI BREA (R< Y v — R
M L o7 S B TIE, AN Adefif ik
BN RATRD BT, AiFERIE L < OB TL I L.
JARRIX Bk AN2E LS 5 <, Hil o FAREIR S #E e
e &EZ D, ERERTIT R BH & G ALER U Tz 7 @35

K2 AR OFE R

3

W5 pokmoamend B A & & s B AR
1 200 BEKES =L b BT FEEMEL
2 200 BEKES =L b BRYT ML
+ . Bibrsh AR O T2 SES BT RKER 7 7 A
3 250 N ZRRRER BRU T N CIAEAT Y
4 200~300 N7 ZRROK R BRNUT AT AP A N EUKEEAR2500) THERD
5 250 N7 ZRRK B BARUT 1 BRI
6 250 T-159 EIR g LNy 2RI THREL Y
I FN$=Y on
7 163 HEAEE 2 — 2 FIAR N AV A RTHERY
F3-1 TR T 8 AR A A5 A L
i | THEREAMEAR FeHimE E2VED b= bRk
M 5 [1977 4SRN R - AL (FFE 9/ N, EHE 11/ F, U 3~6)
HErmRE 1870 of = QxR e R, ERLTR, U 9~10)
Feb ik | MK RIREREAC R A%k 224 /nf
Sk 1999 4E F TIZ4E 1 EOBA R L v & TWHAR) TF4mL
A 2000 4E X W 4E 2 fEDF B A dh o s, Wil LEHD S BIRE THRAED V.
#£3-2 R FEARI
[ 2002 4 2003 4 2004 4 2005 4
oA ol il R i LK
th i N AR ER N7 AR BB N AR R N AR ER BERKERZ 7 4 b N ARk ER
. . s . FIAR N
[E N N BARUT BRUT H—KFr— BRYUT 100 B A 7E H—KFr—
e iT ﬁi m oL %ki%%ﬁfé m L %?@7ki$?ﬁ2% m L
T 250 ¢ /nt 250 ¢ /i
% kR 50%L2L E 0.8% 0.1% 4.0% 0.0%
' S e 4 BRI 4/ NEM 1B KBS 7 A4 M T e
FRAER |3 BORIERERLRE | o o s | o bk b 8/ (5 EXIEID LU REML




4

TIE, MR _ESEASHELR LS &0 kR & Bt du ] o
& o THHIBIRARD b (K6). £iz, MERH
X LEINCIRE TH > Ted, BoKkB+HHTABRD -
Teng ZMi &7 4 > FRRERNIR a7 Favic
K oWERRA L .

42 BKIEHEASBNEOITEAFTHAZE (2004511 AX

i)

Bok TIEM AT K D BAFNUE R 3 0 LIz B8 2 8)
B2 BT H7cw, WHEFiT#%IC EZEh OR RS 2
A Lle, ZORGE, W%, MggERITm>LEC
BIERT 525 wHAREY VR X O H R I R E
WIZBIT LTz, £, MEEHOT VE=T RERHE
REI Lz, ZoRINE LTicik, Bukic X D5tk
H ORI T7 =T R HD HALREZE
DERDBH - TV RN EZBND (K4).

BARBAEAEL

BRRFIEAEY

Ko okt EABE Y O b~ MENRIZEB T 527
F 2T BT AR KUY 2R O #uk
T HEH AR & BRI OO % 2

1 BAEEORHITROREB L ORIz LS.
B0 xa 7wy F a0, 851 1 k10
SRR, $5%c2 10 8H L0 k100 BE AR, FE%3 1 100
SALL E 1,000 BERTS. F8E04 1 1,000 SHEL |,
A= (S (REOX SEEREREED /4 X eS80

43 #EMBEORITEUFaY - BEEEREEHE

(2005 % 6 B)

3BT 2B NT, B b= MBI 1R
OMA1I0mM%ZSm3-D2EIC/H T THEIIFRITED
200 0/ ¥ DK EA L, ERHR 7 B AR U Ikt
Blizx a7y F 27 8 X O EAR R O 5 A
Ziiole (X¥7-1,2).

WAL S PERRE & 4 BRI DR E N B i L
o, ZORER, rarzvrFavic XD a7 HERIZ
TG HEA N AT Lo N AR i E T L v £
SEBNK., ZEL, a7 OFREMBITRO I
WICEPLTEY, EHERPCHFELZEBEDbND.

IR ARG L DBERTIE, BEOXEITD -T2
HODIFIENT ALETRLNZ. FTH AT Rl
BEOREVEERBER LTV, ZOMEE LT,
JNZ T ¢ > FRENETH -T2 Z & & EBFREOHE O
ERVIZCBREREEL T ERELX LD, L
U, FREFIR 20 U CHREBMIHIAE X Y D T e
HOEIZ X D4 EEOZMIERIZ -V RSk -
Tz.

5 UMBIZHITAHKTIEEEERICHT->T
DRA > b

TN E TORAMIEITIS T D Bk B a SR A
RebEz, SO M~ M EERERGREHRE L
KL HORS Vb (M8) ZLUTICERS”.

51 BKLTFEHABETIERERLZREIS CTEE.

Hok LM FITO 0 T, L XA OBE TR
B S E® D & 20 JFHELE /10a & EfT LEEEA S
~7 M 10a) IZHAER E/2D, Zofkh, LEREE
U FE A3 TR O T2 D I IR A TSR IR BRI 2358
LIS, OEFIEEARERNT LR OfERREE

X 100
2 RaTvrFavi A ek BEt g 0 2R DO BRMBEREILLTD.
P D SEE AR % S It
#3-3 L OF YRR L FASS AN 0 X 10Yg ¥t
2003 4% AT 2004 4F HIET 2004 4
NO. EEa ok i #ok ik ok AT Bk il
6H 14 H 6 H29H 6H 14 H 6H29H 10H25H
1 A -10cm <10’ % (90.0) 2.05 0.00 8.43
2 A -30cm 3.9 % (6.1) 0.00 0.00 2.73
3 A -60cm 0.0 ¥ (11.1) 0.00 0.00 0.00
4 B -10cm 1.3 0.4 2.44 0.00 17.22
5 B -30cm 2.8 0.4 2.48 0.00 2.40
6 B -60cm 0.0 0.0 1.25 0.00 0.00
7 C -10cm 1.8 0.0 15.85 0.00 30.16
8 C -30cm <10° 0.0 0.00 0.00 8.80
9 C -60cm 0.0 0.0 1.24 0.00 8.11

¥ OHUSAD () NECEITEMBEEICELT 28 REEOar =—%
D 2004 fEITBIEHIZ B RO E TRy MIHAKRD ~Toicsd, RBIBICEWIFENZ S holttEX 5.
TR A A T TR« SRS T SRR AR



#£4 11 g8k 200 ¢ /oA LIB3350 5 T s B pi e o FE RS % 1

w1 TR E - EC AHPERIE (mg/100g) NO, N2 fEHEEBEHEAE (mg100g) %3 PO
REA (cm) P (dS/m)  CaO MgO K,0 (mg/100g) NO,-N NH,-N #[§AfEzE#%  (mg/100g)
o 10 6.6 0.5 334 90 77 19 08 —07 0.1 336
JVER I
30 5.8 0.6 180 36 40 20 - 1.0 0.5 —05 46
., 10 6.9 0.1 337 77 50 2 5.1 —20 32 289
s 30 6.2 0.1 209 49 59 3 0.0 4.1 4.1 82
M1 W IRER - TR IR B gE =
¥ 2 NOSNIZE, Ak X 5.
W3 O EEIEEFEARIL, AL Fa—varikickd.
- por Sok LIRAS%E
= o MRMICERELT
B LIBASHRE
i BOHDEHOERE !

‘ “ e |
1 8 el -
B i -- H I B !
i | B A =) o = Fn
| 85 50 SECiEE- =an Fues
1 EeC N { |
== ' i i -. 4o ma o
: _ i: Eo ; f#: :_
; 4: l . H il"': =
AR om | Tee?® feiioEd Rds-rmd ERomded
: - il !:,'i!-'s:i Eanatid
X 7-1 et a7ty X 7-2 YRR O e e

F o v WA BB R
5.2 HHHERITEEREE ZHE

SR O S EHIRE OHHBE IR MEEND
23, SERERR TR RITIZ T > TWR W, F 2T, B DR,
PEEARBR AWM T2 Z L AIREL TS, HRER~
DIEHUTONWTIE, NT AefkE—EiIrdiiitd, #F
AFEEEBE O— T FARMR % B E: LRBR R &l LT
ETHRAICHBRERREES L TNL.

B, BYHLROEMIZIE, BEHE - BEEEHEK
B DKDOBINRE X HNDDT, HIEh OB S A =R
HHETH 5.

53 BKDBBELOSVEHE~ADIR (JFIcxa Tt

UF 1 IBARE )

NG RS T 4 v F Rk UGBk 0N B
Lo5<K, Ra7trFavBilhRa- e s
W, 22T, IS AR o #is 1 EcE B
L, NURHBEIREOWUE~DOBHGENE X D X 51T
R LTz,

e, U4 ¥ F ORELTIERBITRE S I~
(K9 Ly, MGFa—7%2EELTUIETIZ L&
bHEMEEDND. L, Hkoks ESomh» s
O LIEAMRE#HL bNTICIRERE TOH—RiZiE
EELWIGA, ERRTOR~ b Y RAILEETRiBR S 5
TEm—FREEDND.

8  RARBEUk LR R
(FEHFEZR A~ DR B R

9 U4 »FHKEHD O & 5]

5.4 BEZKZEAZ 250 2 /m

BRI E IR X ORI EMIZ S X523, MEAHMX O
b=t (BREH) 2BWTIE, BEHoMEEZ 250 ¢ /
maEEELTE,. 2oz bicky, REZTTRIERE
AT R ER DR TE S, Aixzh & v/ss
T4 L35, £, BitES L E R L RS,
FEAAREE, BWEEIC X VBT S, ~T AN OFE CHi
TR D356, AL EHan sl 2 Bz
FIEEAZE LTHRICHEATIZ EXMRNTH D
LR D,

55 KEIZE->TIHRT—IL (FT7H) OEFVYIEER
BokOAKJRERDHTAKIZIN ST L, F Y T AT
EERIFFICEZSBEATHDEA LD, RAr—ARLE
WAECTHEBIZEEE Y, BEEORK Lo/ d
A HNTe. ZORDHGE ZEOICRBRL, KR
W TThRWGEIT X v 7 WEZRIZ LTIl oM 4 %



X 10-1 ZEBHE TR 271
B < & oz iz,

56 MEH®O MY MIAEZLLDIOTEREI~2 RIS
Bok LIHB AT o LB TIIVFNh D, FEDE <
Rote, ZOMABALLT, EFEEMEEL TE LN E
HARRABRENTZ &, LHUKD BT 72 T2 DITRIR D 23
RBAFE 720 AT NRIEER LR o &, Bukizk v —
HEIIZ IR U T T b MR B S PTG PEAL LR BR B 22 55
PERSNDZ EREZBND. O, IR
THZEBREE L.

57 MBHOTEHEIILEDOHKRFEAHSTHD
HHICIXHER R BRP TR RN R Y, +4
THRoZ LR L TEMT 5. £, BB
IKRDBENE LB L TODHENRE L, EHEIRL 72
v, EERBEOREEAL OT, Ehitho LSk EIIC
A MEERLETH D,

5.8 MIEFIEZDFES - BT - HEOHE

EHe—2) -7y A4 7%/ (K
10-1,2, K 11) TH#EEZZ2S L, AL—RApD2#H—
EEE TRk ERBEE, PiRReRD 5. £k,
WSz M3 2% &, Bk —IZ#Him TERNDT,
WUBRTICESITT 5, S HIT, BBk NE W L #vko
BEAZYGF CHBEER LRV kD, Zokd,
O ENHAEZHCIBO LBk L HIEL, T
EDRY LA GRESEL LI nE L Ebhk.
BUR Tl T & R O I A RBUT K - T, B4
KB HOERZ T TR L, LR OHHH bR
THDHN, 5%OI LRDIMAERG» S, X EhRMR
HFEERR USSR L R WBREIC O S LW EEDRE
L ORIFTHETN,

6 BhUIc

W T OBV LN R O L HEEIC ST - T, B
IR ERIZEE PEASCE R S NS IRk St
HEHH—HRICIZ KRR TR 2 W Wil &

-

B 11 T F—Y —sm—X Y —]

ZZOREBMBY LTBILHL LTS,

HE

THER BT b~ b &2 O B s ok
ATRRVE LIS S D, Hl bxa T ey F oy, B
AR, EARARE L 2D, BALAF AR X D1
HEMENRER TH o/, b= MR DL IBIT T AR
DK T EE ST A B0 ANTHER, EENLE LK
itk by, BALAFAAEEHNO—D L LTI D b
< MERICNEM T b, FhiHE oA E» 5,
BRI ERIC L 2 HEAREE DN TDHZ LT
RIFIZFEI BT Le, 27ty F avid#koR
& LD B WA ARG % R ORI~ DT ED &
N, BAMBIREUK LEEHORA > M LT, i
HeAif, FEMMFOWER S, WIS ORGP 28I LT,

51 SRR

DR B - SRR TR 2002, BPEERE O BT — 2
WOy —, LAEBNEES 117

2) P OFISC. 2004, BAL A FAAEEMOBTIRE B, 4
DfEZE. 48 (5) 115—19

3) Kim#er. 2004, Bk LIBWEEHC XD b~ MERF OB
=, SADREZE 48 (6) 115 — 20

4) K. 2005, THEREAMIRICRITS b~ b Tovk
TIEEBFOI D M A, LR 60 (5) 42 — 46

5) PH e (). 2002, #ok -EENE -2 OFEE L EEO
Fogk—. HARMIEZEZERS 076 — 81



PIERTH FRE DRI &3 K

. m
LR > 5 —

Physical Soil Sterilization for Soil-Borne Disease Control

Nobuhiro KITA

Kanagawa Agricultural Technology Center

Summary

Physical soil sterilization using solar energy, steam and/or hot water for soil-borne diseases will
provide promising alternatives to methyl bromide. Solar soil sterilization developed in early 1970 in
Israel has already been widely utilized in Japan as one of the most cost-effective and easy methods,
though the effect primarily depends on the weather in summer. Recently, an innovative modification
of solar sterilization that can be used even in relatively cool weather conditions has been developed;
reducing the soil redox state by amending organic substrates such as wheat or rice bran followed
by supplying large amounts of water to the soil before solar heating. Steam soil sterilization, on the
contrary, can be applied regardless of the weather and season but the effect is restricted to the soil
surface and a depth of 20 cm. The hot water soil sterilization, which applies large amounts of hot water
at 80 to 95°C onto soil surface, overcomes these problems. When hot water is applied onto the soil, a
temperature over 55 °C, which is the lethal for Fusarium, can be maintained for as long as 22 hr even
to a depth of 30 cm, leading to the conspicuous disinfestation effect. In addition, prominent growth
promotion has been observed in various crops probably due to the washout of the soil by the huge
amounts of hot water. Integration of these methods with other chemical and biological disease control
practices will contribute in an eco-friendly manner to a sustainable production system in intensive
agriculture after the MB fadeout.

F—0—F B ERE, KIGEGET, ZK50NT, Bok HEEE, Rk
Keywords : Physical Soil Sterilization, Solar Sterilization, Steam Sterilization, Hot Water Sterilization,

Integrated Disease Control
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Efforts to Develop and Spread Alternatives to Methyl Bromide

in Kochi Prefecture

Shigeharu TAKEUCHI

Kochi Agricultural Research Center

Summary

Kochi Prefecture is the largest consuming area of methyl bromide for pre-planting fumigation
in Japan. Several examinations for developing practical alternatives to methyl bromide have been
conducted since 1995. Also, concerned organizations have built up a closer connection to spread
information about alternatives. However, practical alternatives are not yet well developed against soil-
borne virus diseases of cucumber, melon and green pepper, and root rot of ginger. Therefore, methyl
bromide is continuously used as a critical practice for such combinations of disease and crop. It is the
most important subject to develop and spread practical alternatives for controlling these diseases.
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