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Visible Injury to Crops due to Sulfur Dioxide Fumigation

Nobuo ICHIKAWA, Toshio HASEBE, Kinya TAKAO
and Yoshiaki YAMAGAMI
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IR R A L 720 .3ppm # 2N HH %
<, WRIPLEFE I3 ZBE 00 9ppm 7 X HEfl TR &
RN B - 72,

%3, 0.7ppm 77 R #HfE T EF O REHH B\
TEM TIRIBGEE D R & WARFE A R L 72,

X6 ¥ 3 0 BT A F

(49 EZ%0.3ppm SO2)

B o B [ T - S () 0% 4N i

L () (t) 7oA K ¥ B X gxﬁl(‘f")* (A/tX100)
Y 2N 12 0.623 0.482 0.141 1.175
ro— v > #H 22 0.564 0.401 0.163 0.741
TN LT P 44 1.013 0.380 0.633 1.439
A = R A 44 0.666 0.165 0.501 1.139
B 2 B o — 44 0.476 0.241 0.235 0.534
Z 4 — F a— > 93 0.427 0.203 0.224 0.241
RV =TNIAL TR 113 0.385 0.218 0.167 0.148
*T—Fx—FIr72 113 0.386 0.108 0.278 0.246
K it 113 0.348 0.115 0.233 0.206
X & (Ehr¥E) 113 0.768 0.512 0.256 0.227
X & (Thr¥) 113 0.618 0.476 0.142 0.126
¥ g 113 0.706 0.480 0.226 0.200
U =2 113 0.612 0.366 0.246 0.218
T A ¥* 113 0.704 0.450 0.254 0.225

* 77 A X — R ERIX
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-1 EHOREESAE (EHRRBRS)
(504 H20.9ppm SO02)
T — S (%) g W
%t W & HEmEEE (B5) (t) 8 m K %X“;ﬁ(z‘f) (A/tX100)

V4 s 3.5 0.321 0.062 1.771
x - v v #H 3.5 0.303 0.054 1.543
TNLT7 P NT 7 3.5 0.700 0.041 1.171
R 7 m — s 3.5 0.261 0.114 3.257
B 7 v — 3.5 0.291 0.133 3.800
RU=ZTNTILTTA 3.5 0.224 0.057 1.629
F £ ¥ — 3.5 0.155 0.064 1.829
I —F x—F7I7 3.5 0.184 0.082 2.343
b — V7 2 R 7 3.5 0.281 0.057 1.629
Z A % 3.5 0.333 0.054 1.543
P A 3 X 3.5 0.357 0.130 3.714
25 £ = 3.5 0.937 0.180 5.143
X g 3.5 0.098 0.056 1.600
Z 4 — F 3= > 16.5 0.152 0.151 0.915
7 oy b3 - > 16.5 0.109 0.156 0.946
K it 22.0 0.342 0.212 0.964
[T S ) 22.0 0.198 0.120 0.546
* - 22.0 0.186 0.263 1.196
%N 51 30.0 0.170 0.522 1.740
T A 2 54.0 0.337 0.847 1.569
* 772X — xR X

vV EEEH L At Eh FOEMITEBR OB L LoTH, 0.3

ppm A AEEMOEREG, X, MGt )i

1. AIRBENR WERBLOBVCIERRX 27 ), 7 K+ DT hZE

— RIS KATGTREIC & 5 BIEYWHEII IR
CHRTE 2L DE, ARMIZRE»BOLNT
WY, RO A B RN OMEL L & AR
BECEZZLDLICKRFIZ N, FNFNTHRE

ERUVUNARBE LIFA T D, THREZIHEE

DREBAT HBERICL - T, T HITBIER, SR,
MENE L ->RBEAMIIKSGENTW3Y, &
RIIWENREBETHI B THY, FREZ-72
LRI & > TRADER (EX) 217, 18
MRS EDEITH R TENEL, BRERY
REEE £ B R Y EBRNEE» B TH S,
ARBRICBWTERICRBALEECL-T, 2
noHnME BAREICHBA T LE, 0.9ppm, 0.7
ppm, 0.33ppm+0.65ppm +0.88ppm 7" 2 $Efik o)
BREIRANDERFEL, TLALHEKERT
Hotz, A, 24 %, 0.3ppm 7 AN TA

REDLDIZRAEENWZE, B, KBESZ
(0.3ppm)EEfD/IEN L HICENEE L) L E
DEBEDOHENEALHEL H - 7205, KEBHGD
HWEIEOEmMICEIL, L LEoERICITZ
BEZRSRD LN EIF A 2 A B E R
EDLOREBLIEENS Bl RICBL 272
HTHDH,

$%HCTIHE 2 DM © & B RE SR
& ZAHRBERERDFHE L BRD & 2412, Eo
FREIZIE U ERORBIBMICEDH D Z L 2R
L7zas, b idBENTR Y L1313 —%T 5
HRTH-12,
2. BBEBHORS

MEERIZ BT, HEREWD BRI
LU R TR ERB E Ty 2B
REICED Tky, Ty, T 2o, wifsok
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-3, 4% &7, 0.33ppm+0.65ppm +0.88
ppm 7 A DB K- 3 DREUEX FOFH 5
EEORENIEY 7 EE LBV, BEROERRE
BERH L BRRET L 728 2 A, INLDEMIZE
BITLERI CEBORIHEIL—TITFEN
A I EM AR L, MERIRZMHEX
SICE L HENGED LN LD TR-3, 42—
FELTRLAELIPELELZLNE, ZORE, &3
DREME TRRA, DY X, TL7 707 713 TRy
ELTEROVES DHrBELTHA I,

TERUAREIC XY B A 0 B X 413 O'ga-
raddF—F—% HicThomas 5 4 F & 2
DHBELZTH), FRBROX S5 & BT U,
RZM TRy ofEds Ty BT 5 L) g
THIEIR VWY, ETRLZ > Ay Rz s
5, TOBHE LT, HEOERI TR TE
BENLDTHBIIH, KT bEENHEL
EBIFoNb, Thbb, HFIEEBDIIONTH
B EHIWH TERT LV RABEL2KD, %
SR L ENT A7 77 PI2DOWT, 1H
B CHEA R RBLL 728 (1.25ppm)
THRLER2EEICRSE2RATBY), KRB
AR ERB E CoOBMBROREICE 2RaE
3R ->Tnw5,

DL I BRI T B MO RS X
SFICET A MEIFIRESCHEWE FOERICMZ,
XFICBEL TCHREIRZLZ L H-T, ¥R
WCIBWDETLZ L FREND, KRBT
HOBRL, RlCHRRLELREHELEST A5
BT RT—REICTEZEHXHETH - 7213,
—REARIC - ABELLBREL B L2 L
WOl B Sz, Lrl, TORZEOXSER
BRI DFEMEREZENLLZbDL LT, EA
DEFENEY O BRI T 5 R & T
BFHIC—BE BN THDL, 2, KRRE
DEBRND—FER L L THEYRELAV5E 2 HH
B, ZOBLITHLEDHEYIC & IZRZHED
BB % FRAEAE &\ ) b5, ZORIENE & E
ETDIC L > THARRBROBERIIRELDLDE W
25,

3. BREEBUY

— i ZERUBRE IR A L ERRICE E L T
AL D ERICIRINE N, BF OERIIE L
TERNICEETL b T3, KRBRICH

WL RIS L R EEEROMME I TED
TELLAEL, ZOMOEA TIZB LA 7w,
ZDRHEROME STHESER L ERORE S
FROWG Y3V 2AEMOBELHET HBICH%
MOBEEZLND, ZNBA, BEYLIHL T
VB L ICHERBROBESERII T ABEIC
Lo TRLB L) ZLIIERTRELTH D,
AR EB T3 0.3ppm Hft ) ZEMIED S H MM
120.9ppm N1 . 5~15% i1 H 5, 0.3ppm
it D REHF I IS ER S RE L RS TH S
s, BHERS%, BEETKELEFRN LHI
EZLNT, BEIBRXTHBFHICEHRBES IS
EANEKBES Z TR L D BOEEETHD TRE
HRBT B RREELE 2 L7z,

REMD KNI T ZADENICRAT B0 S
EFILL DRI Nz, THREESTEET S
F COWERIGFERICEREYEH Y, KBES 2
TIRRNEDS, FRES 2 TIIRBGEE L ZNF
NKELZBERICLD EEZ LNLEY,

A BX T130.3ppm A 2 HEf T A R4
EHFEBL 7234A4<°0.9ppm 7 2B D BEITHK
ERB T TOHEMBBOEEDI S HEESHEE
DEMEIKRED -2, kb, RPUEEIZKEBE
B LN IB M T, RN TR ofF
WMTKRELBEXRTHEE»H-72, LrL, 1B
FEMENORZHER DTN T 2 OIRIBGHEE &
R E72 T THIAT 5 2 L35 RORBRRERZ T
TIRRETHY, 4%, BNSNIHEOTEE
(ERRILOBAIC RITTHE L L 2 &5, BAM
ICRETT B ULENGH B EEZ B,

4. ATRBERRCCEE*RITER

EE 1 D% A T0.3ppm 77 2 Hfh 2 3 [BEHE
L7zhs, ZDRCICERESHEERBARH AR
Tolz, ZOBE, BEOERBIIHRTEIENH
IR, 72, SR ER REHS R L TEFTRAT —
CHIZTEREN LD EAVWZICL b LT,
RZERIC AR THHOH KEHEM DG E
I EDNRIIED » 2, BIZ, ERIITI VI
DNWTF N A FERFV A OWMBHET, 72,
T ARG ZADE S ICE—HRTLFELIHETE
NENHRBERBUCEE LA LT,

KRAGEWEIC L 5B ENORBICII SRR
B, BEmhRRR, MO KREMS O, BE, g
Exr) FXEMICECIINE, ELICEYE S
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DWERZ T 285 (BREHENKN) HHIEIC L
3, ZOVEMORSEED KN HIE, SEERE,
FEREBICI->TLHRELLIZEEZLN
LN Stk ZZTHRLNTMRE L LIS
WELREER : OMFREZTREENFERL H\
e Z P OICRIFTL TOCLE»B D EEZ B,

DIk, e “EitaiE % [ilr HRIBL,
WICHE L ZET 2700, EFICEWRENTR
WEIEHT S, COWEIEN, BEB LU
EDRELIEBD=ZD2DIA TIZHTHZ &HT
5, BUROTHEERID LT 2 REM L
AL, EMOBEENICRETHENER LB LT
L7z, 2T, AHREERBUCII /I ABE &3
I 2B ORE (RREH) CEWBERNE
BRAT—Y, MY EDBERIBET L LK
STHDXTIITEEW % BE T HBRICIRILDT &
X EREL, EEEDE L TIIERZEOKRE
WM, ThebbYoN, TLT7 7PV T7 7HENST
Y, BHEPDTHEEOHEN LT R 2EET
g, Vosrk NIl weEzonsd, —4,
A AR & B EORBEIRN % W ERBA R
S5 LRETL 2wt BEREEORR &G L DBR
IZDOWTIBELPIZITE L 72,

L72dis> T, 443 HHERIRIZEDHEA T
X pEMERAYACT, FARBRL)ZECATR
EERLR-EMEREEL TEBL, TR
BECRIZTRERROBE, FEOBREBM &
W EORME, WEETESE, 2 LICRATREL
EORETEAT ) BWEIH B,
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Visible Injury to Crops due to Sulfur Dioxide Fumigation

Nobuo ICHIKAWA} Toshio HASEBE} Kinya TAKAO**
and Yoshiaki YAMAGAMI*

Summary

Forty-six varieties of crops were used in a test on the effects of fumigation with 0.3-0.9 ppm of
sulfur dioxide in a plastic green house, and the resulting visible injury was examined. After the tests
visible injury was recognized in the leaf portion, particularly in the middle to lower leaves, and exhibited
particular symptoms. In contrast, in the stem, flower, pod, seed and fruit portions injury could not be
recognized. The symptoms can be roughly classified into acute injury where mesophyll cells had
collapsed, turned ashen green to ashen white, ashen brown or brown, or where dark brown specks had
appeared due to necrosis caused by the fumes, and chronic injury where the whole leaf or a portion of the
space. between the veins was yellowed. Most of the symptoms revealed in the leaf portion were
included in the acute injury category. However, in fumigation with 0.3 ppm of sulfur dioxide, a con-
siderable number of the crops showed no acute specks due to the fumes, but with 0.7-0.9 ppm of sulfur
dioxide fumigation, almost all the crops exhibited this type of injury. The relative susceptibility of the
tested crops to sulfur dioxide were classified into three groups based on the lengh of the fumigation
period required for the acute specks of necrosis to appear. The sulfur dioxide gas fumigation increased
the sulfur content of the tested crops, a particularly significant increase occurring in the leaf portion
where injury due to the sulfur fumes appeared. This increase in sulfur contest is considered to be the
main factor in producing the visible injury.

*Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13, Japan
**Hokkaido Prefectural Tenpoku Agricultural Experiment Station, Hamatonbetsu, 098-57, Japan.
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0.3ppm—20hrsth  WEALZ (R VG {0 o 1 B
0.3ppm—50hrsf%  Hidsk( = 5 {0 O HHIEE
0.9ppm—47hrsik L% O Bk, YHRMAIK 1R E
0.7ppm —32hrsfh  BEREZ 8 {0 o N BEHR oY

0.9ppm —54hrs#  BEHRIEZ A3 12 70 BUE {6 o) i EiF
0.7ppm—25hrsff  kk, BEARMHZE OB, ML Wik A — 0§ 5






