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Effect of Soil Disinfestations Using Ozone Gas on Chemical Properties of Cultivated Soil
and Growth of Vegetables
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Summary
Effect of Soil Disinfestation using Ozone Gas on Chemical Properties of Culivated Soils and
Growth of Vegitables.
Hiroko Miyazaki, Hiroyuki Mizukami,Yutaka Gyoutoku and Noriaki GUNJIKAKE
A series of investigations concerning about a new soil disinfestation substituting ozone gas for methyl bromide were carried
out . Ozone gas was radiated at ozone concentration of 17, 500mg/L, gas flow of 3L/min, supplying time of 15min, at which
pathogenic microbe in soil was sterilized enough. By ozone gas radiation, soil pH decreased and soil EC increased irrespective
of kind of soil and cultivation history. On the other hand, ammonium nitrogen increased just after ozone gas radiation, and
thereafter decreased rapidly within one week. In cultivation experiments on treated and nontreated soils by ozone gas, growth
and yleld of spinach, which was nitrate-dependent plant, on soil treated by ozone gas were comparable to that on nontreated
soil, and moreover all the same result was obtained to those of tomato under forcing cultivation. From the results obtained, it
was suggested that soil disinfestation using ozone gas was an available method, which almost never affected not only the

chemical properties of cultivated soils but also the growth and yield of spinach and tomato.
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Effect of Soil Disinfection Using Ozone Gas on Soil-borne

Pathogens and Nematode
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Yutaka GYOUTOKU and Takeshi YOKOYAMA
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IRIBIR IR L, 300mlDH T AT ¢ )V Z —R )V H—|Z
FHE L7z, 2B, FHEINEHEOE S 132.5cmTh -
7o HLZ1/8inchA T > L ARG 4 BBt 2R E -
T aviRTT7 AN =RV E =l % Lz, 10~
40g/ MDA T A% AT L AE D H4AL/min T1047 ]
EIRA T ORE MG L, B O T AR— 29 HHEH
L7z (B1X) . ABRTRE L OB ICER L7258 1 em?®
Z9ml OB AKIZIEFN, PDAKGHIZ100p] 28 L7zdh &,
25°CTT2MEHIEE R L o2 v =— %% iH 8, HEZRD,
72k, RBRILSIKIE TITo 72,

2. T AR E R E I DR R

DBERP R A

YR OB NIZFRAT T 5 S A B Ralstonia solana-
cearum \ZxtT D RRBENFITIL, BRI BENTE V¥ —
W (REARBREGET) OF AFEHIH THRAE LT A HEH
TR DAIE 2, T3 OF R 163 2 B E BRI,
REAR LR TE 2 o & —IND b~ MRESIESCRE LT
b~ D ERIFIEPIED b B L7 R AR R L, K L,
2)aBR 5 1

(DGR ORI IRAF T D BB 1S3 2 BB R
IR O A KTE L, ENTEE L, BEEImmE
T OMARE 10mmEL FIZEIWF U 7= R k0.5g % 1K1
TR LT ALEREEE S L, 20~40g/ mP DA > B A &
#0.65L/min T1hrQUH L7z, AUERTFS L OMLELE DR
%, WRE/KCERML, PDARSHUCEA, 25°C C24msfiE:
BlLan=—¥&iHL, HELZRDE,
2) HEFOFRFEICK T 5 RE R B L OBhBRH
FIBA T B — VELC b~ N EMPETG R AR S
10cm & 725 L HICHRE LT, 300mlD 7 4 V& —R LA
—DTFEHERY L, 1/8inchAT v L A% % Hil S8z
_ - i

FLIR Za)L3—FRILS
—FRAW=A YV UREBEE
LEASA VY UEBRSE
THOR—ErHM LHR
5.

REEA

F18 5

Y a B TEOROMAEESNIRGE L Uiz, JWBRAS
O O A LB LiAd, TEREN O A VA
EAOFLUT- (B2 XA, WPR Y, WEIRGE L bIT
HERY, ZOEEORETER 9emD Ay MIFE L
Too MU 3 HIZIZARZE 2 BEM D M~ M (WL D 28k
KER) % A8, 17 BRRICERB LOELEZHE L2 &,
1/5000aV 7 RV v MIBHE LTc, $6 L%, s A
bR CZM R KOO A2 A L7, AP 97.8+
0.4g/m3, 2.85L/min, 20min/% fr & 45.2+0.2 g/m?3,
3L/min, 20min/BiFD 2 TR Zieo72, 7ok, L
HAEBREL, SFUH3EL L,
BHYVAER AT LT 2 VKT DR

1) HERE AR

WHIMATH R DOV ~ A 1 2 7% o F = T Meloido-
gynes incognita 7354 LTV DREAR IR BERFZE o & — N
Db~ MEEEAT ANSHREEARILL, L7,

2) RBRFAE

O+EF OV Y v AR T F 2 I T HEE R
E S SENON 31 SHIES

£ & 60cmlE 18cmD 7T v —ZH YV~ A Exa Tk
VT2 B REEARES 10emE 2D KO FEL, Lt
L L, B2 KEIRLUEARESZE THICHE LidA,
43.4%0.2 gmPOF Y 2 H A % i 2.840.0L/min T 20min,
10min#s X " SminlLBR L 7z, ALER +HE o Hp iR B BhilR
HEERE (BALLEY) OB —2 DAL, W
F OV OIREZNE Lz, 72, BEREOEH S
NDFY o HARE L HbETHE Lz, 2B, S0
b6 LT,

6IEDHH 4 NEDOMBHBEIE, 7 4 NV H —RNH—
LLHICHRETRY, FOFEEORETERE 9cm OFR v b

F£20 AYVIUHROLIENEZE
E:JA4NLEARLE—DLEEELIEICE LIAH, ERMIOA VY HREZTA
A EBIZIRTUVLRABEEBALEBEOEAKRERETEDEZELAHS, Y UH
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WCFEHEL, 2FEHOA m o (B T =LA A XA
II) %#EHME L7, 20min LB FALEE Y BB X OV5 HERIC
10min 35 & OF 5min ZUERIZALER 1 H IS ER L7, ZEEL,
B, i FERE S L OV 2 TS, 20min ALEE A LB
30 H#, 10min 3 XU 5min ZLEESLER 31 HEZIZHAAE L
7o F% 0 2 AR O X, B (HIERE S 2.5cm £ T),
HiE ([l 2.5~5cm), TH#B (R 5~7.5cm) 12 3 /53&EIL,
SN AETEC T2V EE S %ﬁé%ﬁﬁﬁ?fz:7
BT oy THISMEB IO T 2 DA SR LT,
Q7T 2 —ITB T D/NRMERER

£ X 60cmiE 18cmD 7T X —2 BRIV Y~ A TR 2T
BT 2 UE R A REX 10cmE 72D L) ICRE L,
— DT T B 2 KRR U U A A, R
B 43.7£0.2g/m°, ik 2.7+0.0L/min CHLELRER] 20min/ 7
FreamEt L, —HIxae e Uiz,

PRFE T 1%, AW JOMERWR T o Z — D4 3 A FTH
OHEARIL, N~ AETR T o VEHE BE, EY

BMEE T TRa st Fay Mg e L, £,

EBTTUA—IZ 2O AT Y (W T =L A A X
AN % THREM LT, M 19 BRIC 3 ARSI,
Wy, m, ERBIVOCRa TR ERE L, Eolo4
BRIZOWTIE, &Ml 52 HRICEROAEL A LT,
) IRBERAREE X = 7 VIZH T D PikREE

& 3.6m, 1§ 0.85mD 7T A F v 7 BOMEEERICY Y
~vAERAT BT 2 UG THA RS 20emE 72D KD
Fet L7, WREEAZM Y — F TR E 1.8m, 1§ 0.85mic
:67\%' L, —F&A4 AKX, )55 e & L
7o ALBRI I, R8¢ R 23S BAV e BT R D R 4s (IR 7em,
ﬁ% 7cm, 5 & 15cm) OJEHE Y 1/81nch?<7‘/1/?<
BrEms e usMazgnsmHlLE GB2KA) .
WAL L LT, XT/I/X”E?@E%D%B%Eﬁﬁ‘g lem

2600
°
2000

1500 |

RENE (cfu/m)
o 2
8 3

—.2. L] . 1
0 10 20
# /R (ppm)
£ 3 AYUHRD MY FEREBE Fusarium
oxysporium Race2 (239 2REHR
NEFEBRERMLI- PDABHIZA YV HRA%E
JRE 4L/min, E5RE 5min TUME, 25°CT 72 Bt
HL, BREht-oo=—#%st#L 1=

o

B 12emé L 2 FEEZHE LTz, F0BREE, BH
A% FIZL, JBE2S HERE D 2omDE S &7 5 L)
WAL, T72bb, AT L AEOR ORI, 8
D EmE lem, 77013 1lemDES TR DL L HITHREL
7o [A— T, 2 FEOMBIAL TH 1H], RO+
DA LW E D ICESRE TomEIFE CHE) L 728 5 LEg
L7, 723, ABEPEEL 63.6+0.8gm°, WMEiT 24+
0.0L/min, 1 ZFtd 7= OAEREERIE 20mine L7,

ALER X DY & 5cmds L OV5cm, MEALE X D X5cmd +
BERBL, v~ kTR F 2 vEE OB, AWK
BT cxarywrFay _HymEtzottrFay
BaF B LTz, 12H19H, AABXI L OMEABRIX |Z3.55E
HoxF=2v) (B A——=F v 7 R) ZEMLEZ, E
fith, M0 L722A270 £ CRI0B MR CRERR L O
BL%E, 3H4HNH4H22H £ T1~3H M CINEZRE
Uiz, F£72, EHES9B %Ik EREEm Y, ra 7 ks
FOREX -V ICRra T HERE L,

THRE OB RET D 72, HIEE AR T
+HEFRmNA D1, 25, demOESIC, HEFOBEIR T
AT LV AEDOBNEH1, 3.5, SemDALE IZ HBEEE
WEEE (BALLEY) o —2HR LT,

m R
1. b~ FERFRE ISR D E R
Bedt Bl Lic b~ DEFREICKTT 54 v R
DOIRPERIERE T2 FIXNR LT, KR 2R % E
RSNy — LYo 3 =—#3, 16.5ppm 1.3, 6.4
ppm 15, 3.07ppm 60.0, 1.92ppm 1386 CH -7,
BT D23101Z bR TV OB & &0 732 <,
F T ADRENENE EP T (JLBR X /BB X
100) IEmi oz,
1.00EH7 &
1.00E+06 \
'H 1.00E+05
= 1.00E+HM |
£ 1.00E+03 |
1.00E+02 |
| 1.00E+01 |
1. 00E+00 L L L
0 10 20 30 40
TN ZARE (9im3)

% 4 TEPDO Y FEFFE Fusarium
oxysporium Race2 REFITHT ALY UHR
DHEEHR

AEFERAERETEML, RE 3Umin, BFfE 10min

THYVHRZREBLE-LTEMNSESBSINL=O
O——#. O: NEFOEE, O : LEZOEE=E.

o =—
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TR O b~ FERFE T DA T A DAL
RO E %2 F4AXKIR Lz, 3L/min Tl0min#&k &
HI-A, MHBEEIT10g/m® TELAH D 1/10LL T & 225 7=,
Fov B S 2 B E ISR E N & IE E L, 40g/mP T
RHRFLAT & o,

2. F AR HFRERE ST D8R

TX®%&WK$@T6%H%@’%T6%//¢X
DL B 5 % 555X R L 72, 3L/min 3 [ AL E
inw:myﬁu?w%ﬁfﬁﬁﬁﬁmﬁﬁen@mot
2%, 40g/m> CHRRHIBRFRLLT & 7n o 7z, ALBRIRE R SRR 2h
’525%@%%%;@%@&?%@Lt@%yﬁ@ﬁf
VA %0.65L/min TR S 2 5A, MR A IER T
5 Z & THENEA T DN ‘;caﬂ&b E;hfm)of:o iz
%L T, 40g/m?®, ¥iE0.65L/min T, BHEIT1RRIALE T
AL D F91/10012 380 L, 3BE CHHERALLT & 22 o 7=,

THEF D b~ NEHEREFEE ST D PibRERBR ORE R A 51
FIR Uz, A CILER40 B RIS 2 TOMNERE -
VERRBE L7223, HREE97.8g/m3Es L 1UM45.2g/m3 AL T i%fﬂ
FEFE & ©IZFRD SR - T2, BAE19 H #% DR
LT O N ol LAL, 97.8g/m3ﬁLLﬁ@$§t
1345.2g/ m¥ULHLE L OV IZ LR CHEICED - 72
(Turky test, p<0.01) ,

YA TR AT TF 2 VKT DR
1) tHEFhoV YA ETRa T FayicwtTo8HR
L SSENONNSHIES

P~ A ETX AT BT 2 VIKT B HADAL
PRIRFRIBI IR & 85236 L ORI R L7z, 43.2£0.2g/m3D
IV H A %2.840.0L/min Thminll FALEEG 5 = LT,

1.E+06
e
1.E+05 |
21 E+04 |
E
§1.E+03 .
=1.E+02 i
1.E+01 |

1.E+00 ! ! !
] 10 20 30 40
A7) 2 R (9im3)

F18 5

PV A EX AT T2 0B OFOMOE T2
BEREIRT Uz, B EIRERE, 4 v ADOEASEATIZ
W EB TR DR, TEND TR~ BN DIZ LD
WEEIN L7z, FFIC, SminflfRo FIEIZR I 5 g ik
1, WEERTEENRD BN o=, £, Y~ A EX
AT F oy DM T o TR ORI
EAREOEIG 2T 5 &, T O F =2 v OB ES
PENo T, FaT7ORAEL, THLEZETDO A T
OB, Lo L, R 7L, 20minfl#2.0+0.0,
10mingLt#3.0£0.3, 5SminfL#3.3+0.3, MELLFE3.8+0.3
L, EEER AR WDIE S, 20minflE & F Ofth oo JLEE
BEOMAEE, 10minflE & B OBICHEZNRD b
7z (Turky test, p<0.05),

BAUERES L OV I ERE L7 A RO A F &
HIRITR LTz, 20minfLER 13t o> JLERFS J OVIEALER |2 bk
NCEY, BEXBIUOM T EREOAFTRNIREL, A
BENRO Lz (Turky test, p<0.05),

LBRRFOIRE AL 2 FHOXNR LT, A v HADER
ZBRMAT 2 & T OREITR AT A L, AR T IR
WITALER BRI 2 LR CIF CR < 7oz, —F, WL
L7olesf 0 A TR I AL B B DR E 235 CIR T L
7o RETHRITMR 2 ICHIRIZIR T L, QB 76055141
IUEERHREIC R~ 72, 7oks, MZFREHn Bmﬂjéhéﬁ/ NG
T AP T 3R 1 CHE420.55 £ 0.04ppm TH o 7=,
Q)7 T v & —IZBIT D/ R

ARG R & 4RI LT, IR R D20g4E 34 7= 0
YA EFX AT F 2 v MR EIT038 L, O
DI80.7TIHIZ LR TH B NITE o T, EAE L2 A 1 gk

g 1 2 3 4 &5 @6
IMFPEFRN Ch)

®5 T ARBKOMIBAICEEIT 2FHHE Ralstonia solanacearum [Zx3 54

VUARADRE () REFEMEIIOREHNR

E & 3Umin, BERE 3hr TRIEBL, MEDASEESE.

A : O : & 30g/m°,
HAR Ay S B & B

RE 0.65L/mindLiE, @

. BEE 40g/m°, FRE 0.65L/minfLIE L,
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IR DAHEI9B %O R 2 7L, ALEER0.5+5.01E/kER, g, W9 A% OAET EIFHES, oL, H FEE
MEALER124.7 £ 43. 18 /KK &, ALBROA MECHARE 2251338 & B ITALPR T TERE L TR T o 72,

SR o Tz, 1212 L, MO R = 7 R SR DL GIRBERIRES = v VIR DB R

U E TRD SNTZOITR LT, Qo 3 2 ZIIAR O Jeiic FREER I H 1 D8 MBI R A HORITR LT, A v
DHBRD BT, FT-, EMS2 H %I BEAFE CTHEUH 238 T ASLERE % OVR S 5emD HEN SV Y~ EXxa Tk

¥F1x TEPAOFHFEHR Ralstonia solanacearum IZX T 54V U MBOZHE

MIEE (g/m*) S8 (L/min) ETE ) B3 (cm) £ AR
97.8 0.4 2.85 6.7 0.4 19.6 +2.0a 0/5
452 0.2 3.00 75 0.2 28.0 +1.5b 0/6

0 #0 --- 6.3 #0.3 26.8 +1.4b 6/6

HEAEDEIFT /\rbxﬂtjtﬁﬂ £ B2 17 Bk, ZRAREKIETEHE 40 BRICHEE
Lfz. £FOHED L TZHERE. ERLE/NXFRHICIIEEEZENHS (Turky test, p<0.05).
ZERREBRORTOHTFIE, ERMIEHRIMARE

E2%k TEROHYTAEHRD Tt F 1 YMeloidogynita incognita (239 B4 Y L MEIDEHE

i *2aTEUFa 2B RKY ZOMtE L F 1B R

B L FEf T8 L &g T8
20min 0.0X£0.0 0.0x=0.0 11.5x+75 0.0X£0.0 1.5%+1.5 108.5+2.5
10min 1.5+0.5 5.01.0 407.011.0 8.5+35 78.5+10.5 218.0x=28.0
5min 1.0x=0.0 21.3+115 465.0%£155.0 59.5+225 249.0x91.0 329.5+37.5
ANERF] 539.3+76.5 378.2+50.3

a)iERE 43.2+0.2g/m°, HE 2.8+0.0L/minTRELf=. b)EL 20gdh7=-Y ZH% =% c)ES 10cm
DTFEFWNELEZEHM?S 3 L5 LAIE LT

E3Rk AVIVREBITEICHITEY YA ERD T 2F 1 Meloidogynita incognita D 3 TR AR & & U A
OVDEBICEZ8E

AL IBEEREY EH(K) E ¥ (cm) #h FERE 2 (g) *a T
20min 12.5+0.4a° 66.8+3.9a 51.9+3.0a 2.0+0.0a
10min 9.0%+0.3b 34.5+3.4b 22.2+2.7b 3.0+0.4b
5min 8.8+0.8b 31.7%2.3b 18.6+4.3b 3.3+0.3bc
g 7.3+0.7b 25.8+2.4b 17.2+2.9b 3.9+0.1c

a4 vV UIXBE 43.2+0.2g/Nm°, FiE 2.8+x00L/MNTRELELTETAOV 7—ILAEA XMEX I EZHE. b)
FOTJHREBIE 0: BELGL, 1: bIMITHE, 2 BEFKITHESKS, 3: BEFITRELHLSL, 4 EBX
LIzRra THLRICHKED S BRETHIE. OBLI2EFXFHMICHEEE (Turky test, p>0.05) BHBZ L ETRT.

50
40

e

E 30 SEEEEEESS llIIIIIIIIIIIIIllllllllllllllllll

=

»

H 20
10 1 ! !

0 30 60 90
SMIPEREFRI (min)

%6 AV UMEBHIE(CH T BREHTR

Eig AV UMER. GEE 43.29/Nm3, JRE 2.8+0.0L/min T
20min REB L =%, BFZ5min@BR L. S dBR. B
%% Omin A5 20min E AR L=,
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CF 2y TS RII Bt S e oo T, Fz, S 15em
MHIX1.2+1.088/20g24E =3 BE S =28, JEALEE -8
215.2+100.058/20g4 i LR TS D oo Tz, &
FES9 H % 0% = THHUL, AV o H AR E81.3, &
VEE 12327 L =MD Bz, £, REHZVOX

febe

£185

A TENTA Y T AP IRDZ.9EL6HTH Y, MEALEE
THED29.4 T 0fHIC LT 2o T,

JRBAZER & B OWR 2 HTRNTR LIz, &Y v AR
BB EM L7 2 v VI, ERE20 H BLRE, SEALEE T
BRI AN TRIERD 2~ 432 < HER L7, BOCH JEAE20

4% TS5UA—FRAVMIEETILHERICES 59 YY1 TR T2 F 17 Meloidogynita incognita

?ﬁ?ét?ymﬁwﬁ%B;Uxmpwiﬁ
EHE EH(HR) B3 (cm) #h k&R E 8 (g) O DUk et S
MEEIZa) 12.8+0.9 62.2+4.2 46.01x9.8 80.3*+5.0 0/4
IS X 8.3%=0.6 26.3%+2.0 16.00.4 124.7+=43.1 2/4

a)t vV UBE 43.4+0.2g/m°,

JRE 2.7£0.0L/min, 20minTMLIE. b)ZEFE#E/EEHRE.

FEE5R RBEHRSEEXIDVVIZBTIF Y LEBEOY YA TR T2 F a7 Meloidogynita incognita (2t

ERAY SIS
TR *xaJdey Z Dt . s )
Y ~ A
& 5cm 0.0+0.0 5.2+1.4
nER . 1.3 3.9+16
B E 15cm 1.2+1.0 23.8+17.3
IR X S 5em 215.2+100.0 150.8+17.8 27 29.4+7.0

A)EMERIDE T 20gH -V —HAs % b)IRE 1gL-Y R TH. )4 JVEE 63.6+0.8g/m°, g 2.4+

0.0L/min, 20min TALIE

25

== N
L2 I =

RIS ()
a

172 146 130 2M3 227

o N

150

‘E100
[+]

XX (

30

1215 12 1186 1130 213 2127

FTR AYVIRELEYYIAESRDTEUF 1 Meloidogynita incognita TIHETHIEL=F 10V DEE
O: 4V UMER, i 63.6+0.8g/m° Fif& 2.4+0.0L/min, 20minTLE.

@ : EUNERX, RPO/N—(TRERE.
3000

2000

1000

RRIE (90

3Me 3126

4 4/ 4M5 4522

%8 AVURB LY YYA ERDTE2F 2 Meloidogynita incognita
BTHELLZX2V)DRBNREHY
WEEHSLUVRPOESEE7TRERL.
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H#%2>510~15cmE < HEB L, #1008 Favo 7z, I
BOWR % HTXNR Uiz, [HEBTAATE % O UL HE BIC 51T
WL olz, LoL, SAHENGAY o ANE
THEIZEM U722 = v U RO IE S BALE I L~ TR
B HERS U, RS TIRFIZH 1) 2 RAEI R 071, AFL 1
522813.9190.4g/k, MEALFL1-11119.2+138.3g/kk & 2%
PbkEpot,

A T AR R A E8IKIT R LT, EER
NS AY o HAZEA LT, £8EEm»S1em
DONLE DR, WEETD17.5CH5H2055%1258.7CE T
R U7z, BN S R IR AR EH o
ZUF, HERE D SA4emOIES ET0CLLEOEE L 72
720 1lemDESIZFE LIAAT 7 AV TlE, RimLEL & [H
BRICED T ORE ER A Sz, Lo, BT &
WP DIREZIT/NS <, #HR20CRETH -T2, F£12,
J RV OB R b 5emPENL AL E TIE, BIRRZRREE L5
TR b o Tz,

0 r
60 |
50 |
40 |
30 r
20
10 |

o

THEAX (°C)

70 r
60 |
50
40
30
20
10 |
0 1 1

TEAX (°C)

MIPEEE (min)

%9 MWERE (L) BLULFEIASDA Y U REHN
NEBHEDREIZSZ 5L
MBEHEIE7TRERL
LEIEHREA S 1cm (O), 2.5cm (M), 4cm (@)
NFEE, TRIF/ X)EOFHMNS 1ecm (O), 3cm
(W), 5cm (@) Bh-GIBOTEEE. OIXE
WEBTIEDRE.

m &%

F KRG DAY U EIRFN LTZKIX, Ralstonia
solanacearum , Erwinia carotovora, Botrytis cinerea,
Pythium aphanidermatum7s £ TR0 O W97 FU R 5 X
USRARE DOy A eilf 2 12 % L T0.5~1.0ppm O 2 £
TREDR LR O ENRE SN TN DY, 4F], BEHER
BT ORMT M~ FMEIIRE OO LT o4 0
ADFEED R AT L7223, 3ppm TRHIENRD Hh, 16.4
ppm TR LUT & 70 o 7o, SR EE & K PR & [ 45
P T X 220, A DT RO FIEICB N T,
TR AT L, ARIREE TRV E IR &R LT,

SR THYRE R AL, YRR L OG5
21T D8I LU AR 2 MEt Lz, [ S #92.5cmD

b~ NERE S EFIRB TR T ¢ VY — R H—I
FH LAYV HAZ N U5, BHEEEZBREERUT
W2 A2, 40g/m® (1g/m®=510ppm : 25°C5:ft)
DAY A% 10minBR T 2 0ERH o7, ZOFRERIT,
EEZREABRCHE LN, 164ppmE WV O E K& B
-7,

AT AN, BT D WV & IERIRAIC I b T 5720,
RO T 5, HIERORERREL, QIR EITRET
LT ERMONTND B TEEIZ Y BV E WK
BRI 2 BIEEREME L, BREE15g/m’ TR 4emDERIR TH
o728, BB LRI R T EO KIS E BT
L, AV U HAREIIZEIIFET D Z ENTFRIND,
b~ NERFEORBCTHEONTRRIL, Y T R%
2.5cm® FEEEIZ16.4ppm L EORE TERE S 572D,
40g/ mPLAEOBRRENRNLE TH L Z L AR LTV,

AlEl, b~ MR E SN AR E RN E R L O
~AEFX AT VT 2y THERE I L7223, BE A
FRALL TSI 2 5 72T, TNEh40g/m D @i <
3hr, 20minfLET 2 ME N H 72, T b OfERIE, L
BHEICA Y VA A BEAT 2561, HEAZ @R D5
CHE SN D BEE BB L, 40g/m’Ll EOJRE CRERS 2 44
ERHDHZ EERLTND,

THEFR O EE E D DITIE, ROy &R A SR
WZEREETHD, LL, / ANELERIZEA LA
VU A B LT E, BOR OB D JE U A3 EALER
THEE LTS, SRR & A2 Y, AU e b e -
EORREEHET L2 EPREETH D, £, HHERE
MO VAR SND T2, 4 v TADBREEENE
ThHH01ppmEHERTLHZ L bREETH D, 22T, WAL
HEHOREEZ RS L, h OMREH» D DAY H Ak
2T 5720, F2RIR L UEEE 2~ 2= LT,
JLBREEE AR L, THERTD 540g/mPD A v A &AL
B L72454, 5min TR & 5cm, 20minC7.5cmE TH Y~ A
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ERAT R F 2 7T DRBENRRD bz,
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Summary

Effect of the Soil Disinfection Using Ozone Gas on Soil-borne Plant Pathogens and Nematode
Yutaka GYOUTOKU and Takeshi YOKOYAMA

Methyl bromide was frequency used as a soil disinfectant. But the use of this chemical which has been identified as an
atmospheric ozone depleting substance on Montreal Protocol will be prohibited in 2013. It is necessary to develop new soil
sterilization method. Ozone has been recognized as the effective sterilization agent and used on medical and food processed.
Accordingly, we investigated the soil sterilization using ozone gas. The infested soil of Fusarium oxysporum was sterilized by
varying ozone concentrations. The density of fungus was decreased from 10g/m?® for 10min, and became below detectable limit
by 40g/m?® for 10min. We prepared the infested soils of Ralstonia solanacearum and Meloidogynes incognita, and injected
ozone gas of 40g/m® for 10min. High effect were confirmed from no detection of bacterium and nematode in treated soil. We
prepared the container(L.180 X W85 X D20cm) with infested soil of M. incognita, and treated soil by ozone gas of 63.6g/m> for
20min. We cultivated cucumber with treated and untreated soil and measured injury (root-knot index) and yield. The root-not
index of treated decreased to 1/2 compared with untreated and yield increased to the twice. These results suggest that ozone

treatment is effective for sterilization of the soil pests.
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