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Disease Controlling Effect of the Water Soluble Silver-contained Glass
Takayuki SEKINE, Yasunaga IWASAKI, Noriyuki YAMAMOTO" and Yoshifumi OTA"

w &%

MERSER 2 KIEMED N T RCER SETEM BITR) 2EEL, TOREMNFDEEZRT L, 857 X1,
ZOMBECR R BRI LICL VR A OBEHER R > T 208 TH D, ARRIZBWVW T, 13
MR DERT T R BRI, 881 TV DEHEORLE WL DODLIBIZERT T A A~ME Lz, $R1 L BHEDOS
WA T REE, b FERERNEDRREN o N, RBCEEEE LBV LD L o7, BWOERRNEISR
EETOIPEEORENBDOONZERI T AGE, BEORAETIRONRP oD, RRITKT 2IHEI RSO0
BT8R T AMITHOWT, FONEFE, BT 7 AORBRIZOW TR Lz, £O/BR, B& 0.3mm RiFOH
AT AGE 1.0%ERT 5 ABE,/ TEAROEE T, MEAIZBATI METICAE L L 25, ERHEICRL
TEWIHISRLZRL, BELBERINR» -T2, KRBTV Y bV ORRTHDH I 0D, SEBEE L~
TOBRFEITILERHHH, BT RCLB b NERFHHROFREEITRR SN, £, BH T RGN TS
ARZEF, A FIEHREVD EATRICH LTCHHFBRIBED N2 L s, 5% BBV 7 AR

FEDHBEITo TN LT, BERVREARY PR TOIRERORRERIEFTE 2,

[—DU—FNIETF X, JREHMH,

& B

SAEIIUD & LIZ&BA AT, BT U CRE
YERDH A Z EREL BRI BILTV S, FRIERA 41X
ZOERAMEL, REBE I3 L TiE MBCMinimum
Bactericidal Concentration) 3 0. 24ppb & DERELH Y,
b CIRIRE CREEE AR5 %, £z, SUIhRlaR
~OFFCRENERRNGE LTROLATNEZ L
REDL, ME~OBWEEELH LN TS, ZDX 5
IRERA AL DR RE S, REMEFRLTC, B4 %
BAFA bRV BN EOWEIC R SR T R
EFPEREB ShT05 9,
SRITEPFEEEICT LT b A EREMRIERD b, W
ERSRORRIESRT 2 & DS LAY 30~100ppb DFATERRE
T, RIRED Phytophthora, Pythium Verticillium,
Fusarium BESCHEOENRE Kalstonia solanacearum
R U CREERR S A 2 LR STWD 29, B
BIE, 2O XD 2RO WERIREEI R AR E SR
EB L, AR RS & LR LR & MR T
R & LTH—Ca—T 1 v 7 LT SREBIRHER (BT
& Ar vraR) ZRRELEY, A7 b aRi, 2002
£11 iz T&BERAN) & L CmdCUREREGR S, BiE,
I (UlaE) ORERICEASh T3S, AFI,
BBABRRE T 5 BRI 2 I E 7R
BHEAITH DD, ZOERIAEESRRLNS,
ARG T, SROFF IR BRI, TRV R A7 k
NEBRIUTIER L, lBAV sk CREMIC bz > T

M MNERRE, NIFARIEE, AFITOEATR, 1 FAEER

RELIINITE DEEAIE LT, REKBMEY S RicE

SRTIREA AT, 88V T R, £ 1K) ORFELRR-,
SRUTITR RESHRSRDOND OO0, Bz L > Tk
ENBEEDERA A TN 2 LEEEE LD b
LN RoTND Y, HTRIZOMBEEZLD = &IT
o T, KITBEfET HRELRETHZ LN TED, 2D
HEEFIALT, F7RREEEIYE, BHEHIEL,
GBI A TREI T2 Z Ltk o ¢, SRz X 21
~OEEZERETS & & big, TR R EONRIRIE
WZOWTCOBRIR R I 20Tz, £z, VI ADERNLT
ABTHILIN, A FIR0F a0 ) T ABE 52D L
IEoT, 5 EATHEORENIHITCE B2 ERmbNT
W5 M0, ABIETIY, T ABESET LN T RITLD
A F D EATIROTRIEIRIC OV T ORI & 1T o7,

728, RN T A IEENI AT GRS o7, £
DRI OWTIIARTERY, L LARND, AHFEC
£, BT AIRERCAER TR E 2D 5B LN
LD R0 TeDTHEET 5,

L. U T AOREPROBET
kke HEE
RER1 7V U AR/ NSRS 580 7
AOEFHBHE (2003 ERED
BERIZIX Fusarium oxysporum (ESERERHRTERLE |

*REES RS
R=REH WoU=E 2006 F 12 A 4 A



HRRERE - BRI Sl S

= 77 B (2007 4F)

!
| E
BIE ST AR T X @17 )

MG-2020) % PS jR{EEEHiT5 AR, 25°CTIRE & #53%
(120rpm) L7=f%, A —E THERZEE L TEN L TR/
RSy FARBE R AV V2,

HER L7280 5 A ITHHE 0. 4~1. 4nom DIRHT 5 ZAA L L
Teo ZORIT T 2 ADEHRMEL, A AL MK A~DERA A
COVEHEE UTERILTZ, 372bb A AUk 1 Y v

MUZERT T A 1.0g AL, FETO-L VL
HLOERIFNY TV 7L, ICPIZ XV ERA A
FRELEZHDOTH S,

TIAF 7R MUEEER (PS {RIANEHID 5 {57R
#) 500ml Z4rEL, FHIZEAT T ZXA% 0.1, 0.5,
1.0%(wh) DEIETEIN, FREZ 7Y o7 L8/ N AF
BRE(EZ 1X105fE/ml 722 X H510mxr (FRFERN),
7o, FRROEIETIRT T ZAZETML, =R T 24 B
W& D (1200pm) &I/ N AETHRB R & RHROIREE & 72
2 ETMZI-FER BT o7 (24 BEEBAID, Wihd
PEAERAZEIRCIRE 5 (1200pm) L, 12 BE%ICS4
TRREEDORFR R OERMERIAERL RN Ui, ER(H
RREEIZOWTI, FEELIEFIT OV THRR. @R 5
ZAEFRAN) LHBEL, EARDREEH 50%LUUTIZE EED
HLODOEEFETDHZ LICEVEH L
HBE2 EEPHECKIETRE (2003 £35)

N OB ERRIE 21T > TV B A F Ik ads E
S DIREREARIRE IR L, ThE 7T AF v 7R ML
(2 500ml 73 LT, & ZIZERT T AA%E 0.1, 0.5%(wiv)
DEIGTHML, F|RTHIRE 9 (120pm) Liz, 4 BIC
MEREHECE CRIRR OWEE TEE FHE L, FRFOFEET
BERIREDEZHEH LT

RERLEBR
B#&1 7¥Y v sBE/MNIGATRERCHT 28T 5
ADHEFEIHIZIE (2003 4300

Fusarium oxysporum /NEV 3 A TREBEIEOFIFR KN
R U B~ ORERERIAEREE | RIOR U, 87
T AEMNE 0.1% T, U7 X LEEORFFEIIX LY
HEAE 24 BEEIRICIRIN LR 05D, BiEFFEE LY
FEE L7, oL, R4 T AEMNE 05%, 1.0%ZRBW\T
1L, FRRIIX S 24 FREEIEASIIK ORI R & 72980 VIR
OB o7,

Eiz, BT ZAADA AL AHOKFA~DIRA A VAR
1%, 30 % T 60ppb, 120 EEEIH% T 70ppb Th-o7,
TDZE XY, BT A AITERFRONIZZE  OFRA A
EEHESETLE YBEEROZ LA LI 207,
HER2 EEFHPECKISTRE (2003 453280

SR T 2 ADWEE TG X DB OWTE 2 FIZ
RUTz, BT ALK T, WIh bR
1m] FOVEEFEARHBEIRLLT & 22 o 7e DIz LT, 8
T AEFRINTIE 15X 105 B TH o7z, A5RBT, FE
\RBRAGRIERIL 21T > TV B B SIERE IR %
FERL T, ZOEEFTEREDOSRT 7 A ARTIML TT>
7o b DT, Wk T OEEROERN 7 ARNMBFOBEE T
DNWTIHER L TV, LI~ T, RS 2 ADSEIR
FOWEETREZERIINAD Z EIIHALNE 257208,
ZDOBNEDFEER 2 b D700, FEAIR S DROHNTH)
RE Lighvotz,

B1FE EHTFRAN Fusarimu oxysporum /|85y
EFHFERORER VERBEICE X D8

ERAZ AFIN i RER EREEEESR

BB %) (%) (%)
[RIBEHS N 0.1 54.6 45.3
0.5 29.9 89.7

1.0 6.8 100
24FFf# HN 0.1 26.0 38.5
0.5 27.1 86.2

1.0 2.0 100

RN 0 55.2 -

ok EHSRANWEFICE 2 HEE

R AT AN &%) WEE 75 (& ml)
0 1.5%10°
0.1 <fHRSRY
0.5 <RIBS
DRRHRRIZ4.8 X 10,/ ml



BRZATD. EEEEEH T 5KEMEN 7 X OFEMEHIZHR

2. U7 ADOEH AL LARIC X 5 18R
PR EIRIZR OB
MEke HiE
HE1 HROBRBZEHT R B~G 2HVE b~ M
KomHIBER OB (2004 423388)

RO R D 6 FEDRAT T A B~G (Bifk : 0.4~
L4mm) Z{ERRL, BE1. ERERICERT T ANDH DR
HMEREE L, Zohodbinb, #5772 B, C, E,
G ZAWT, b= MNERFIHRIR AR LT, BEREL
V HEDIZ1%, 5%WNOEIEG TR T AERAL,
10.5cm ORY =F L UBGR Y MIZOFERLZFEL
Tro £TIT T2 KB P LAEEE TR AL 100)T
B LT 4T b~ MERRE : 7 APRER Z AR L,
$RAT T A LR ST, —EERIC, v NERRERR
B4 LT ERIAREURIRE : Ralstonia solanacearum)
ZH1X 107cfu/ml I ZFHEE L7 EigE 1R v h %4720 50ml
DEETIAERFE LT, 585 10 BEKXUN 15 B
WZUAFIOR T B e VTR ZATV, BREEEH L,
HE IR AR 21T o7, 708, RBIHEERY 7 2
TIREEST-Y A (4R Y D& LT,

FEFHEEL O BFARROARW 1 ETAICLIBIATE

HHND 2 FEILBNSREHOND 3 HREEN

LEBNEREREZZE LTS 4 @ f53E

RFE= {2 (FRERIBSRRE X Fmfat  GaEk

X 4)} X100

EREORARE — EELZROAW = FH LS

TRVEREEDERE  + LA FREE R ARE
HE2 BHMOEVEYT TR G~M BRIV be N
RIRHRIZIR OB (2004 £F3380)

HER L THWEERT T R G EENLD b A A2k
~DERA ALV SR Z 2 H~M (BifR : 0.4~
l4mm) Z#{ERL, ZD5H 1 LD 6 DT T A
AL, Eno2FmELV DI 0.1, 05, 1.0,
5.0%(wiv) L 725 X OITRA LT, 128 JXEARLAIZ

FHEL, b~ MET (G 7 RBCKER) 2R LT,
2 BRI ERRLERTHNG b~ MBI L
T~ ERMFERIBLATE FIcE L N Ls A EERE S DL
IR FRERE SRR (B 2X), 24 BEKRD 40
ARICHRER 1 & FRROEE CRIREL NCEREDORE L
PE L, 728, BEBRIIIMBERT I R 1 BEY-) 5~
THREAEA LT,

HBR3 YT ADRHR L B EORR (2004 4£338R)

RITT A G &M ERWT, FORHRENEFEDEN
S b~ NERSRIIHIEIRIC S X DB OV TR LT,
R 7 AG EM DRI, Vi L, 0.3mm BEEWT
EEb-bO (<0.3mm), 0.3mm BAEWTHIZE-T
2, ldmm BEWVWTIHEEHZHO (03~1.4mm),
1.4mm BEWTEIIE-T-28, 5.6mm BEVWTIEEED
7=H0 (1.4~5.6mm) O 3IFEEISMELT-, b~ METF

(50FE : 7 ABRKRR) % 128 "B/ R LA (L 5T
K[ AEN 100ITHEFE L, BE N \VANTEE LIS, 2
BEE®E Lz b~ %, 35RO ML AEEL  VEE
IAREA T LM LT, AU HEIREFER & Xy T4l
e L, B, 28RS OBEDRRC, BRZERT
T AEEFR L ThHEHIIBHER T2 b D TH D, — 7,
S TRBRE, $RA T AKRIBFIOREHIZ b~ MEEBEL
121412, SR T R B/ 7D b O EHITIZEY s,
Forlt% 2 BN R T AR S W14, HER2 & [Ekk
WCHERIRBRNERTO EIZ R LA TefidTs, ek, £T
DB RBWTERY 7 A DAERBEEIL 1 %Wwiv) & LTz,
HHIER T~ OB D 21 ARIZ, FBR1 LFRRC
FIRIREEIT N FEEORE A RE L, AR 1y
729 8RR LT,

F7-, BB ARG EART S T ORA A L RE
DREZEAT o7, $R-A A IREORIEIIAETFFEET, K
LR 21 DEIGTRAL, 20WHEE O Lz, ##E
L, EESEEERLTICP TfTo7,

Fo2l |UVTAG~M 238 2) Db~ MERHICHT AR



IR - EER O IERTHT ST

5 77 5 (2007 4E)

B4 N7 YARZ SRR OB (2004 43380
HER 3 L FHRIC 3 B ORIRDERT T A G L M & H
WT, NI H AR S ORIRE : Plasmodiophora
brassicae) \ZxT ARFINE ROV TR LIZ, B
EgEL GeR< AtV 100) (THERET 7 2% 0.56% Kt
1.0%(wh) & 725 X HIZIRFAL, 128 7TE/L B LA ICFEE
Uiz, BN HATET (50 FH) 2BELEEN
TANTER LTz, SEMGICESRRESETND T A
FEE RS B L TR Z SR B ANB R A A LT
££10.5cm DR Y =F L UARLR » MIBHE (1 K> b)
L7z, 32 BRIZLITIORT BB REEITY, FIR
FEEREN U, EEIIMESRIREEE T o7, 7ok, 38R
(ZIHERER T 5 2 7- 1) 9 ~11 BRE VL,
R OB SOFLEEZROR 1LARZESDME
FAAED 1~25%FTEOMITE L 2:[F 25~50%TED
RIZEE 3:[F 50~T5%ARMORIZEE  4:[F 75%LL
LOIRTEE
R ={ T (FREERISEFbRE X SmHE%0 . RRETEREL
X 4) } X100

FER LB
1 HROBRRBEH TR B~G 2RV b~ +F

RIRHIHIZIROBRET (2004 423380
ARROBEY BIE 1. TREZHAVZRY 7 2 AL, 450F
DPNZERA A & A A ORI T 2 R 2 7
ST, $R T AZFEER & U TR 27291203, 7%
PO ER EDmEND, REEIZED, RelZBA 4%
T B2 A TOFIPFALLT VLD EEZ b, £
T, R T AORSEEZD Z L VI 6 FEED
/I T A B~G &R L=, 2 S4Bk L7z 6 FREEDSRAT
T A B~G DA F L RIIRANDERA A AR B ORRIFE
{EEFEIRNTR L, Zhb 6FREDIRT 7 ADH B, A
T2 BAIRADIRA A L EEHHEDEV R Z A B, C & 6

8000

7000 | ” _
% 6000 | -
¥ 5000 - —:_E
% 4000 | = = =
K 3000 | )

2 2000 |
1000 |
0 X
| i f s 9% 120
SRR h)
500 ;
| B
g 400 | | | o=
o500 |/ ) L =
by Ve o =
Sl e =
: e PR ~_‘G
# 00 ’;f_'_: ______ 2, N =
0 ¥ ‘
0 24 48 . " =
HEHERE(h)
RO, ZRHA~DER

#3% GH52B, C, E DO kv NEATRISE

) TERITEROY @R A ME R r— A 2/hE LIch D

RO CIIHHRZRE R8T T 2 E, KU
EHEDRVRY T 2 G VT b~ MERRIHIZhE
Ry hLVTRER LT, £O/RE, LT~ ToD
$RA T ZNZHNT 1.0%, 5.0%DV T HLOME TH HHF
IHEERIGRO bz (B 3K), BT, BV TACLE
D 5.0%THHRFITIE, 156 B THEARRM 50 2 LEIS %
WA SRRS bz, LavL, ARBRIZB TR
FA G USNTIY, ERHEEERE BT 5 FEM ERE L
TR DIENFEAE LT,
R 2 BEHEOEVWERT T X G~MZAVz b~ hF
KRR OB (2004 423480

RER L ORERLY, SBIT R G L0 LA A A
DEVERT T 2% b~ MTGEA LToHA1E, BENRA
L, EFAREEEEZ BN, BRI 2 G &b
HERA AL EHMEDIRVRT 7 2 H~M Z{ER LT, =

52 %) 10H % 158 %
(w/v) HIRE R HIFE kRl EE
B 1.0 12.5 81.8 62.5 37.5 +
5.0 0 100 87.5 12.5 +
C 1.0 12.5 81.8 81.3 18.8 +
5.0 25.0 63.7 43.8 56.3 +
E 1.0 12.5 81.8 87.5 12.5 +
5.0 0 100 43.8 56.3 +
G 1.0 18.8 72.7 81.3 18.8 -
5.0 25.0 63.7 81.3 18.8 +
AL - 68.8 100




BIRATD . SEHIRE SH T B AN T A ORENHHE

_/,‘44 e G

250 i i
= st g | ——]
2200 | e
] =g
ﬁ§ 150 o | L
i ol | M
3 100

50 |

0 ‘ ‘ ‘ ‘
0 50 100 150 200 250 300
LRI ()
AN BH TR G~M DA F K A~D
RA A TEHBORRFEA L,

NBERAT T 2 H~M DFRA A ARHBEORZLORIE
EREBEARKNIR L, 095, EHEENREZET
BT 1SN 6 JFDERST T A& FNT, b= MERR
PSR ARG LT, ZORESR, 77 2 G, H, J D 5.0%
ROYRATZ 2 H D 05% THEEFITIY, HhREERE 24
B#OFHETIE, BRE2ERTIHILE B4R, &6
12 40 BILFREIZBWTHERT T 2 G D 5.0% HHHEFIX
TIIARORENGBOONT, RTZAH & J D 5.0%1
HBHRFIX CHRRELR MR D Z LN TE R, L,
NS ERFEISIROEN TR TR G, H, J ©
5.0% TEEEFIR UYRY 7 A K, L O 5.0% EHEFICrav
FTHHAER 1. L FEROER FRIEE 22 EPBE SN
72

RE3 BT ADRHR L BT HEOBE (2004 4E3R88)
HER 2 IZBVW TR bEVEIRDRONTERIT T AG &
HEORD LNIRDTERTZ A M ZHNTHREBR L,
$RH T A GIZOWTIEL, BRFIHIZIRE R RLRN 5
WERRTHZEHAME L, BT A MIZOWTI,
EEORERMAT-EF, ERIRERIREEDL L%
BRI & Uiz, RRCERERRED BRIDD, MR DR T X
BEX1.0%& L, HBR1RO2 THHToD L RRRICER
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. Summary

Silver glasses that are contained silver in water soluble glass were made, and some diseases controlling effect of them were
examined. Dissolution rate of the silver ion is different from the feature of silver glass according to the change of the
composition and the particle size. In this examination, the thirteen silver glasses that had different compositions were made
and sequentially numbered them A~M in order to dissolution rate of silver ion. The faster dissolution rate of silver ion they
had, the higher controlling effect against bacterial wilt of tomato was shown, though they caused stronger damage for tomato.
Silver glass numbered G, which had higher controlling effect against bacterial wilt but showed stronger damage, and silver
glass numbered M, which had lower controlling effect but didn’t show any damage for tomato, were examined on their
treatment methods and particle sizes. As the results, when silver glass numbered G, which was the particle size 0.3mm or less
and enveloped in unwoven cloth, was treated at the rate of 1.0%(w/v) by tomato, a high effect of control was shown to
bacterial wilt without any damages. Though this result was obtained in laboratory, field experiments will need doing, but the
much possibility of control to bacterial wilt of tomato by silver glass was suggested. Moreover, silver glasses had some
controlling effect against clubroot of Chinese cabbage, fusarium wilt and powdery mildew of strawberry. The development of
new sterilizer that have wide spectrum using silver glass can be expected by further examination of their composition and
treatment methods.
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