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< AZERERTDS 8 B LL L DORKIZ B\ CRE S 2300 D
DRMEORFYEBEI O Hbhic B4
DEHOEIIEE, SR EL T\, ZaiEiT
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BRE R L7 72 2hrs K OMFIIE 7T Hiz:
ZEDHEHSDE (Wb OHESE S OHE 3 HOFSE
ATHREL, RROFEHT, BEhhEr RS2
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FEBREOEAZ E LK & AV iz, fERVD
WEE MEL BF G~4 2D HBHE LTRR
TS TH -85, 20°C THRAFL TR L7z, 0B
k< AZERERI Y 6, 8, 10, 14, 18 BERJ& L, 20°C ©
QAZEL 720  AZEERMG 30 YR80 4 2T 4 s
K& bFATERER LI,
SAFDERER LT VWHELE 6hrs XKiZig

24
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lhrs £ 5 Yy 2 4 1| 1 3 5
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8hrs [XiZ, 6hrs XA% 10~12 hrs [KIZFNF LAY
L, AkomEREEMELET 2R HRETT
D2EDAERIPE LIz LALERDOKRESL
BIZOWTHABE, WEHC L5 LEOBMRIIED D
e, 30°C ® 6~8hrs XA3 20°C @ 10 hrs [XiT
YL, HEEOmBETIE 30°C @ 12hrs XA 20°C
D 14~18hrs KEFABETH 270 o T ZDOHE
FIFLE D¥eE 2 5 X85 A EREEE 3~4 R
DEEHNHDIBE Y, FERFIZIHAREECDLE
IZEDBND L3 BRI o T ZIUTEERND
DKIELBREDOERIZ L 5D Bhbhd, £IT,
MHEOPREIZDOWT L ThBE, 30°C TKiF
LD O BEPTEY 13 3.88 mg (per kg. hr) TdH
ST DITH L, FREBIZE\VTIE 4.55mg & FITE <
HtoThd, DI EnD, 1~2 ZHDWHE 20°
C TLAZETIVI LILORR L 0 BEmARm AR <
TeBHbDEHTEEIND,

20°C T S AFEL Wb ORFEIFIZ 6hrs K3 K
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£ OfERY 30°C IZBTAHE LB TAS
L, IREAEERNBOSNILh otz TDT LI,

B8 E 20°C ABIKRITIYFOLESE
(R AZE3 HER)

moom | RTE (%) S (%)
6hrs X 27.2 12.0
8hrs X | 52.8 9.4
10hrs X = 71.5 9.5
l4hrs X \ 100 0

18 hrs X ‘ 100 0
mamER |0 7.9

GIEEOMTHATREE D AR VB, TORBRTIIYE
DB E A IER7-2DIZ methyl bromide DR T8
MmotcizdEEbihs,

b 10°C < AFIZFT HIIFEN S DERE - RN
MFENIRERNTH (4 28D oRVH AV, <A
FEEZT 10°C, T HER (2.5~13.5°C) TH I
o7z MEEIZ < AZEREM % 12, 16,20,24 Bfi & L7z,

 AGEBRHTEARD 7 X BEEERE D 48g/m® Bl
BEEF L ARTHA L ABRIEED NS
<, 77 HEERALEN, BHAEIKTOIHAAD
TBIZOWTFHRBE B Iy, BERNETORE

* QL SoutHwick (1945) 12X %,

R BER L 28R, BEENRDARE VDL 2K
Big (B9 3%) T5ERMBIIE—E T ot. ZOF
EoXIRBIIFLAY BR Y EXRVEEZDR
B
BEDFAERIILE 910 BIZRTERVTHD
A, 10°C IZB T HHRERERFTI MDD I &N TE
Motze Titbb, BMEFEVDIHEUL 12hrs X T
87%, 20 hrs XTIE 100% ZFEL, K, FHEOFRE
BLBDTEM o720 ZHE 30°C 5LV 20°C D
HFEHEL TAHDE, BERECDEL 20°C O E
EIHEFAETH » 720, BHOKRE & EEBIIL L
AERBOFENE L, FEERIEA T, T
b ORISR, FERAE AR TR D
HELZITOTL, HoTHEE THWH A methyl
bromide *%EIZ WXL EVE LD EEZD
NB. AHEIZA (1955) 12 L ud, 48 g/m®-17 BRAL,
TOLAETIIRBMZARE AT bLR T
7%, ZHUMMERM B OENRS Z LIZERT 5 L
ZExhb,

FREBOFERE, ARZIDVLOEEIEET S
BERELT, W HEOERZMARESE L VR
BT22EbhDEnEREINT
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(RAETHR)

FE AR
b K

R "I\ g] ﬁ
Y N R Rkl t -1

12 hrs IX 26 32 39(1y*212)| 6 0
16 hrs [X | 28 28 36 174)| 6 6
20 hrs [X | 30 35 2002) 113)| 4 2
24hrs [X | 30 39 9 o] 6 5

O AEBAENEWROME X BRI A
o b

B10EX 10°C CAXETRAELLELAHEEL
WHEOBEGR (RAKT HER)

WL DREIZED DHEEDEE

R g 1o~ 1/~  1/g~ | HA
e BME 18 1Y/7T 116

12 hrs X 5 8 4 2 19
6hrs X| 6 7 1 4 18
20hrs X | 13 10 2 1 26
24hrs X | 15 9 2 3 29
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e S AR 2, 4, 6 BfD 3 X & L7z,
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B, Fiorh, KBELAEL (F 11 ).

BEFHEOBCHYIFOEICE 2 78I, &4
X & YITEHBEROFAERF RS, SBE A%
X SENER M E A EAIE R L, L)

Bl R EEEHEOEICAECLIZELAED
FAERI (6hrs K, < AZETHE)
™ - B DK X X 8]
mERs | X8 \\%ﬁﬁ GEEGOE
RN 75 7-C A B S TN
RV LH | 1~2 1~2 1~5
¥ oE K| 1 i 3 12
e |1 1 1
BRI X 2% 0
- 1 5 1 2 3
B K L7 5 5 4

2hrs X LY 4hrs XTI #0370/ o72A%, 6hrs
XiZ78 2 & SEX AR XD 2 fEDORFER % 7%
Lic (B8 12 B). YRR BFTORALFIIY EHH
PRI ER L7278, EREROGEFHFERIIZFOKR
EXZ2bhLET VWIND RNV LK IV LE 55
720 SERIRITMESHIZ L o TENESNH 577
TR (1951) (2 X AUEHE & DYYE S S RNIC B A
T2, HABTHEREZENET D0 213K
RLT, REBEE LTENENZHDOWTHMNMTH
D, K BRI BRERE, K EARD e B 3Tk
TOETHBRIT DL D, TOZ LIXERERET
®<A%ﬂ%%ZEL@TV&v5:t%%@16%
DEBb, M EOERRERLE O—BUTBERE -,
E HRUGBOZERAEEREICRIFTTEE
—RUZHISRATIT b B AED X VLD F 2
BOSETE—ThiTER 5w, 77 Y FRD
FiE, < AER, TR, BSOS & 0%t
WZE > TR OBEOLRLEETHZLAELLN
Do T THEDT S RO ATOIREEIZ L » T
ED L5 IeNFIZHEL, TORERIEDN WD
7201, 14m® O < AZEEIZEB TR (12~21°0)

BI2FHK ABRTOBEEEAGFERCRETESE ((AESHE)

P2 % ow K non v b s B OB K
~ . — . e
R g 2 3 2 1 3 3 2 1
otz | 3 21 ; At
‘ 5 0 0.9 0.9 1.0 1.0
Zhrs [ Sk 3.7 3.7 1.8 9.2 2.9 1.9 48| 2.0 40 1.5 7.5
Ahrs % 155 4.9 4.9 25.3| 4.4 2.8 1.2 84| 59 3.4 1.0 10.3
s Sk 1.0 6.8 78] 1.6 4.4 3.2 92| 54 4.4 2.9 12.7
6hrs X 7 11.1 20.3 10.2 41.6|13.3 15.0 6.2 24.5|11.9 33.5 23.9 69.3
s st 12.0 6.5 18.5| 0.4 23.9 2.7 27.0 3.7 1.8 5.5
Lie 0 0 0
AL e 1.8 0.9 2.7 0 0




62 WY B EH AT RERE Bl1E
L /
?\~ T E h i / \
\l s 1 + 80 / \
\ IR IEE TR /o
\ , .
128+ \\
.\ 64k
?
N \ N
Ed ~ \
112} y
AN v
=X AN I 48
a »\‘
\\
96} \
\ i
(g/m?) o
r 16t 16+
1 T3 N A
{ AFRIEH QA EBER] AR
ES SAEERD 7 REE DT
Q) 77y, hHAE (@) 77y, ABAE () 77y, MEERoOX

T 48 g/m*-3 KD AR B IR\, HEABNE
230 2B ERIE L7, BT DI\, EARE
R E A, AEMREHESNOLBYTH
Do INEVHDL AZEEATIVUE, AEEDT
L7 7 v R ER LR WEEFELIET 21007
BETHY, 7r v EEHLLHETH 80g/m® T
TR R IR Ay 5 720 10°C LUFDEIRICS
WX E BT A ADIHES, EEFEOERMEL
—BEEELIEATHEN D, HHEIZA (1955) &
ALY A 02360 B ARRBRIZRWT, 77 v RHE
LWL DA RBEEABO TEH NI &%
WEL, 0 (1956) 1%, < AP 3~5 R
BIZED ETO#EE AL, THIZ LT 5~8
DEETEL, 24 BFREIC B0 L0 T H—IRiE
SR RLIE BELTVWD, ZNBDOHENDD
methyl bromide DIEKIZT 7 > EHFEHLIRWBEIT
B CTEL, TEHICEREOT ANEH L TWBHI L
NHISN D, FHEEDXWIEHT 57 255 L%
5 D 1O L THAERNBR LRI L TEE
DHELBETRIN T D,
2 4B, PBEMEGERICTE SN
1ELCRT B AEOTE

— I IRERAEDFE L L TEEY T8 A%EY
HAADAETNREEN S ¢ 5 Z XM AEO BB X <
AETHDHN TS (MOORE 137y, 1917), ¥ v 7 A4
FILBRER OFTRIA OB WEYT, BT O£
BB NTBA (HNIEs, 1949-a.b), =D
& 5 AL o TETR T H B2 M YRE T
ZEeBbhd. £TT, FTHNIHT IS OEZHE
EAT % & Mbh 28N, ERSRt s LORT
B OREEF S methyl bromide (Z & % FEDH
RERFFRL 72

A WD ODIREEDERRE & EE DR

S A4 BITFOREME L TIRHERD B — IR
Fed (EEARED, To%REY:R F&FrSiud
BRI T D, JIE (1948) 1T L Auid BRI AR
TETE B LUV EFEEREIC L 5 C v EH AL, T
30~40 HEE VWb b, ApPPLEMAN {375 (1926),
SiNGH 134 (1937) FOFFFEIT LA, BRI
Wb OREFEENIWFLOV D L D IED I E N2 v
3o LI » T methyl bromide ZX¥ L T EH{ 123 M
BBR EE 2 BNDDT, T OERPTEERR LIS
T Bl OROMERBE I 2 o720

RN BB IR ED R\ D 35 L UV T EU AR



196142 A

Hm’T M3 k- Methyl Bromide < ARICE 5 Y » 7 4 T HEOREZHET 2%

I3 R EMKEHOVLOWERAEV D

o ‘k,¢t%,%h® BEMOEARE VI | THROFEARE, LI
! prat R I SRR Kb b

Ghrs X | 30 1 | 5 6

8hrs X | 20 1 2 ; 2 3

10 hrs X ‘ 20 15 18 w 16 18

12hrs IX 30 23 20 ‘ 26 27

I \ 20 ! 9

B 4E AEERREOVIOHEDOKRESE LUK

L B 3 ABKOEETEG DB THBEDHARE G b
Vs R E X o
& B\ mo o R el Red NS

) LR PR S R S R N

6 hrs X 30 1~2 1 4
8hrs X | 2 1~2 1 2 2 3
1Bk 1 3
5~10 3 9 4 2
10 hrs X 20 i 5 ) L :
1~2 5 4 5 4 1 6,10 9 9 9 10 4
1k 6 3 3 6

5~10 1 4 4
12hrs X 30 3~14 6 1 3 12 4
1~2 8 7 8 9 6 5 | 12 13 8 15 10 7
AR ALIE X 20 1~2 1

DB D E G, MFRXE L AZEREE 2, 4, 6, 8 10, B15 R ERHCARRCEST 28 LHEEE

12 W& Urce < AZEBER 5 92D & ARSI ¥
fED 82% (P THInY Eh-7eh, AZFHID

Eﬁ% (1-A) L HET AHIZITEE LWHET

BERELTVHIE, 2, 4hrs RIZIZRDHRT,

6, 8hrs XTIX AT BERIZ 10~20% R T
ootz UL, 10, 12hrs XiZicb &
LT 80~90% 1Z:# L (133, M3 HZELY
7 AfRlL 5~10% DOIE/RL, FlKWdh LY/
b DHEREFRENED o700 BEDOKE XIIH 14 F
ZRL72& 51T, 6, 8hrs X TIX/INBE A4 U HED
BTH o727,
H L7

10, 12hrs K2\ T, Wi 1 EEIZBT HEH 0
REZDWHDOEFEREFIZEHOHEE, BLOVLE
ORI 88 156 EDEEYV ThHb. §7cbb, 10hrs
Xix 3@ D 1/2, 12hrs K TIE 2/3 2ERHO
3% Y EWZHREAEL, TOBITERFEOIZIE 70~
80% %z WD DEERLD 1/3 LRIk X 50K

H o7l

10, 12 hrs X702 & 8, KEAR

[ ]

WHEOBR (CAETBHK)

s E’#ﬁﬁﬁlﬁﬁmﬁA ‘xu@ e

‘ 1
| e . ‘ 1/2 ~1/3 | 3 3
W0hrs K| 0120 174 ~1/8 5 Lo B(12M
BRI ' 1/9 ~1/15 | 2 1
‘ 1/16~1/32 | 4 2
] s 2
‘ \ 1/2 ~1/% "3 7
12hrs X 1/4 ~1/8 | 232148 7;20fH
| 01 179 ~1/15 1 1
I i 2 3

1/16»~1/39 1 ’
BEZ 10hrs X T 15~20%, 12hrs [XT 20~30% @
TERIZHE L,

LIEDRER NS DI O FetEs o ni T8
R uEkom< 755

2,4, 6, 8hrs Xt BET FEAE LRV Fioid ¥
DIEIZ B 1~2 ERONDFEET, LondbBs
EREMNE T THILL, ABOMBICEAL T HE
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64

My AR AN RERE

H1E

BBETH -7,

FOEDH L 1TEORENRBE L7 L 5 fafk b
b, FEZNFBHANAER L ORLERIZE L 72,

FICEE SN A Z Lk, BFHVD OREORER
13 < AZERERID ERZHE » THERIIEm L 7243, 34
PEAKIREAD WV TR E D EFIRDLN B LD L < e
Y, 8hrs [X& 10hrs XOMIIIIFE S3EEHRT 60%
DBIE R LIz, < AZEERHA 2 HEIER s 1 2 208
MEENDBEMTL - TIO LS IEREL R LUERE,
B OET T £ 7 E BB R R R I L 50 2 )
BT BT AZBIT I VS A3 Lok e
T U ieh o 72 D methyl bromide W& %)
&Lz £ DORERFA—MEXATIEAMEFITL VED
T EAVHEBTL 72D T, KRIRE B D methyl bro-
mide EAHUMEIIINE L 0 b GEEORZTHEOEIHIRT
LT Epfiste,

EMERIRIHO WV DI R D L D7 D AN

UMD o728, ZHUTIEE & DICRIRETE L TERRY
RS Bcd, BTN OFFE DSV
GEE 5 BB DPob R 7 AORED %L, FE
FRLRLTho e E2 b NS,

B ULWhoRBEEEORIE

e A E O TR SR X 5 T g
Y, BIZKREHOREZ Z0EN VWHLES LV,
LuBaTTI 137y (1948) 1Z X #iE, methyl bromide Z
W BEHME Glad stone 3 XY Majestic 735 <,
Sharpes Express, Dake of York 35X 7F Greet Scot
EHRWE VS, FETMEOEGRII R
HEROBALAEC, 247 )i EL, Lipoid 734 7s
Mot LT\ 5, Svita (1926) IXKIREAD U
b OIPTE & TS ethylene chlorhydrin LB
L O BRIZDOWTO AT, White Rose 3 Irish
Cobbler X 9 el & < RIREIZ E ) 5 72 £ RN T
Whe INHOEFENSFBEIZL 5T, methyl bro-
mide %MD MREI EZLZLNDZDOTYTDLS

B 16 X 3 RHEICHT ARDER AR O MM O 5

[3 © #]
N - N 5 2 2 2 INEE
i} 3@%%@@1@?”%“$Ptﬂﬁﬁgﬁﬁﬁz,, 3@%@§§%i%5%3§”m¢
e R N T S
| =é 1~5 6~10 11~1516~20 2181 | 0 1 2 3 4 5 6 7 8 9
— | —— 74_,_*1, S - R - - [ — - —
24l 289 6% 10 10 3 4 7 4 4 4 3 12
dhrs X | 1% 329 | 5 6 16 2 1 6 10 9 3 2
i 4,10 3 1 4 4 5 1
E 366 % 1 8 17 31 1 9 6 5 6 1 2
6hrs K| 427 4 17 8 1 4 6 7 6 6 1
B 68 | 4 3 2 1 2 1 2 2 1
) 38 5 8 12 3 2 1 7 6 8 2 4 2
8hrs X | i 71 310 15 2 1 2 5 4 5 7 4 1 1
1 B S U R 2 3 9 5 2 1
[7 B #]
| 37 6% 6 11 7 : 1 3 4 4 8 5 1 2 2
ahrs | o %62 | o2z 8 13 7 / 5 6 5 7 5 2
BB % | 7 6 1 ; 2 1 5 2 2 1 1
— -
AL 371 1 1 8 17 4 i 4 7 8 3 3 4 1
6 hrs [Zl g2 3 17 10 | 5 12 6 4 2 1
ELY 8l | 5 1 4 ! 1 2 5 1 1
— [ —- f\/ ——— S S S — - ' -
sm 3 o2 o7 12 7 2 4 2 7 8 6 1 2
8hrs [X| #& | 362%* 1 110 10 8 1 3 3 4 5 8 2 4 1
CBE 105 17 10 | 1 4 4 3 4 1

*whoEMKeET Y REREORDJEEEREL,

0BT

*OBELHEMKRMARVWZ EEE®RT DL BbNh D,
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BRBEI I o7

FORHIERIRE R, L, mFERE SR
DIEET, WTFRBWFHOF VD 2 v, A
RKidgg—wX (48 g/m®) & < AZME—EX (2K
D 23, miEo AENHE 4, 6, 8 HrH, &E
DS 48, 96, 144, 192¢g & L, #HET 1 EZTER
BrERIlhotee TORBRTIIRHCIIEE TSR~/
WDL BRI 4 TORE, TishbubDEER
CEBLF 1~3mm OPEE* 2 SBFELELLOT,
WDOL 37 AEY B3I o7z RPN EREZN
v, JEEE b OTER, RIS RS Loz odiE
OB LNHH 2cm? OAEFEFIZALEENE 2T,

< AGERRBRIEIA O 77 2T E R D 85~97% %
KL, <AZEEBEIZ 30+0.5°C fRo70

AZEDRER, SRIEOFET FE 48g/m® O
BRERORMZAD B NIz BIRIEDKRE X & FAERIT
DWTHDSE, 4hrs KXY 6, 8hrs KO/IEEAKE
<, LS RERAE D 5720 dhrs XO/PBEDKRE
T EAEHHEEE 2mm B, 6, 8hrs Rix B
3mm BLET, HEMEIC L 2RI 5700 &
FETHET L, WTNOMIEX D “E & “E”
ZERPEREVWDEAE L, “BE EEALIY
b 50% Dlehotze FIAMBD 2 BRI TER
B PNE LS DI D DS AL N, IO
k3 e SR OF R & 1V TRERICO T N0
HEITE 16 FRT RV TH D,

AR EEIESAER D B ARDEL, 5
B ki 2 RFED 1/4~1/6 T, DI
D% m otz TOEBEIKT 270121 HL DO
EHfER R A, B6RUIRT B0 3 RMEHOER
S W THIZ “BE Lo 2 BREOZIITHEETH
oize WIZEE 16 EN D —EEh OO FaIRE %
H2k, Wi OFERAIZIT 2 EBDED ST
0~1 GFFITRI) OHENBHBNT, 2~4 2 FH
ELT 6~9 BFHEIZETOML TWEHDT, 24
FIZA TGS 2 &\ 2 Do £ T THERA & R IE
BOBHRERD &, THPCRDE VEHEH 88.3% %
H&, e BIENEERIIA <, BRI T
ZHERTHEANED DI,

7eds, “EM R D 2, 4hrs ROBEEHAS
MEEPHEARH LT, KRS L. 2D
HHRIZ R RMET, ke d - TkY “BE” &

*OUT, ARDEENRT B,

—a ZEf
20k o—a i I
— o BE 3 H#%
1 i::::i:::::
s
3
AR
a0l 7 0%
: g,,’._————/—”’ii:
10+ .
0‘—0——’/0
——
< A RERR
(& : 48g/m?)
=6 MR BT AR D SRR R
(30 fE o F )

B EDIRE A E SR FA LA 6, 8hrs X
TS HBS BB BREER LD T W
A

B AT SAEXIC T L, PIRAEEEREIE 100 2L
TT, S|EOHIMNE IR OERICE - THIREM
Lic (BTHD. ZHEGHMT gy 2 &, ReHE—
FEXEFR—-FEEXOWFhY, “E & B
2 CBE AR THELRLLT S, BARERY
Bhvotze 192g K& 8hrs KIZFABE OB EFAER
R L7
RICEREFIROBRE LM S0, BHORZTIB L
USEEB S 17 BITRT . BEOREERIIENDOR
e bl T, H—FEREFEE—EEX
D 1/2 PTFOBSKRTH o7, AEHIZL D HAD
KREXEBHDOERLPET, FITKE, THOMKLE
BizWwb b LMnot, SEEMTIZ 2hrs K& 968
X0 “BE 2%, Mo 2 B AS TR AR DT
S7EnE, BAMXE B CBE NI ROBER



66 Y B E AT OE OB E RS /15
100( B - ,
A A KBER 5 s 285 R 48e/m
/,’ a-—-a FEAl { /
// / o—omm / //
// p //
4
ﬁf // ’/ ///
%é ,cl/ ,/ /U
i //
# S0 ,,’ ; 5
/
Vi /
//
// /’/’
, .
yaras
S
i
-4
0% 3 T 02 6 8
HE (g/m?3) $ A ERERE
B HERERO BREMER
B 171X 3REMCHT IELEDORERNR
[E—EnmEX]
3 ] #% 7 H %
moom g om| N B R E
26 4 (ﬁﬁ% IR | K WK RREHC | NEERR | HTETR K
- — Cm,,,, ““,77 — ——
Al 4
2hrs X % 7
BB
E Al 1 15 2 4 18 4 15
4hrs X ] 6 10 5 21
BE 2 58 6 28 16 118 2
E A4l 4 16 38 45 ‘ 16
6hrs [X e 4 6 10 41 29
BHE 20 29 39 223 73 178 40 175 1
ZE 4l 5 11 59 87 276 144 19
8hrs X % 23 77 255 98 11
HE 34 51 47 30 70 257 44 96 2
[ ] — s A X ]
Z1M 8 3
9% g X ] 2 5 6 1 24 4 20 11
HE |4 1 9 3 3
Il 1 1 2 4 3 12
144g X % 2 1 2 2 2 6
BB 3 10 7 2 32 9 1
Z{h 1 2 7 40 13 34 22 47 6
192g X i 37 61 12 32 42 50 15
FE 8 48 7 5 25 125 12 4




1961 #2 A

JIES « 3+ 3 = : Methyl Bromide < AZIZ &2 2 v 7 1 ‘Ef}ﬂVU

BT R 67

BhEhote “EMNT &
Bhich -7,

3 EEDOLEFMFER & M RITE 18 FITRT &b
DTHY, 2hrs KO “BE” R HE
WA, BEBEROBINT L b7 5 YFMEROETE)IT
3 NFERIT, MHREICHRRILED DRIk o700 FekhE

E 18X YENAEOLEBMER
(R A3 HE)
(%8 — T K]

| ] |

“HB DRIZIZEEN B

| = il 1 B B
O N % ok
B ¢ ,<f7>\ (% ) <%> (%) (%)
ohrs K| 4.8 9.6 9.0 14.9 \ 0 25
dhrs K| 76.7 21.5| 76.6 22.7 | 82.8 14.2
6hrs X| 97.4 2.6 99.4 0.6 100 0
8hrs 1100 0 100 0 100 0

(W — 5 AL PR X ]

9% g [X| 38.2 46.0 41.6 33.3 52.2 20.0
14g [ 59.9 263 53.8 43.1 59.1 26.1
192g X| 92.7 7.3 86.6 13.4| 87.5 1.6

w29 4.8 2.6 1.3: 3.8 2.3

1% 2hrs K& ERXT “BE 2RO EH o7, &
PR — S R R~ B AT TR SN
HEMEL, EHFLE -7

AT XL TH L 2 BEEREIR OB E MR &
> TRILDFERE U TREORHE & SRR T 0 BR
NEZ RS, WEORME L TIE D L 5 ind
BASHTBNHA, Z05 bEMEKIRL ORE: 5 E
Lo TE ZENMLNTEHY, SHEMTHKRIROBR
BEAITRI TR B 2o DR E DR DA HE 2 1 3
eI N D, KIROBE S I3 DA
LRGN Y, R AEAD 2 ML Y BIF
BB E N o7z elE, KRR CZ L 2ERL, %
DIHOFENFEEFIE LD BN S,

—fFibJ &L T I*F—; [(4EH

'19 X 3 L#E D methyl bromide < A%

IEAFEOER
% % & PR
5T ﬁ lﬁ\;U\’J‘ﬁF @J%ﬁﬁ:iﬁ%&
TEEE g Gt
= b2 &) i )
% = iAC=D) B EED
5 B & F=1€:)) " MGF)

HEEROMH ML;é@¢#%$@%Muﬁm@ﬁ
ZENTR

SARIZE BEARDOFERLOHS, & it 2 7:0
BRI T L8 19 HD L 3127b, 2hb
SEBITVTNOIMES: 4, 5 Y ALIER&EL, &
HARRYZ KO BHFLIZIA > Tw 23 2 Bhbh s, §
R DRFRIREIZ L » TETHREDE X L FEXDE
WIZOW IR T2 Z e N TEen o7,

RO, “F & B aELRL2T
Mot WA MBI L 3) OFERAHEFITEED
g, “BEM—52 5.6%, X 11.9% O

DIZHELFEL O L, “F” 13 35.4% T
WEREBVPEDE N 70D, #EoT 1 »
“RE TAEAIZ methyl bromide 123 L TE\ AR
B, SPMMELERZTWDILbELILND, &
19 KOERENBBEHNZIE 2L & B B
B \ZH LT methyl bromide DEEL TR H
SlckfEmE g,

C EFE SLCZ0ROEEAHERICTSHL

bOEE

VS AEORERERICL ATRE, HE, BYHE
FHDEAIZ OV TUE, ApPLEMAN 137 (1926), SiNGH
132y (1937), AJINEA (1949-b) 12k » THiG S,
KRN SIEFFREN S <, REATBR TR
WS, SERAUIRERIIZ A S & PR BT L, $23%
DL, BRSEINT 585, D2z, ZOREEE

; KRB o Fs
j
LRy okein —if@ﬁ%ﬁ BTG M (1 Tyrosinase fEH A58\ )
|
B I LT ADEX (Callus DA EL)

—L1p01d 48

~&E®9ﬁﬁ;vﬁ
% 8 ® methyl bromide PERM:* EH T 2 HEOME
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E%Fj‘&ﬁ?u}ij

=)

B #1

FEL T B 35 & oY EE O 2B & methyl
bromide ESZMEOBMREHEL 720
WAPREE I Lo b o — 3R By, (B
W 3L ALZ WEA R, MR Y 1/2 DLER
) MHIZARR B IR, FOBREENRNTH
550 #EEY, EE 10 HRORBIZAV 7, K
IV TF NG FNDH T, AIFIL G D DIREED S
ﬁ“mw&z@imﬁﬁx 10 HEEOD 2 BHIAT, HiEOL
ARSI 2, 3, 4, 6FFHIZ L, H#EX 2, 4, 6, 8K
fiE Uico 7 RMEEL 2, Shrs KD 1 EAFTERLY

5~9% =4 o 7 iEMIIRFERD 90~100% ER L7,

< AEDREFF A L7z IR DR A ST EREH
PRIZT DL TIRPETH »7:24%, WEROZEL
RITIIREERIZ ALV, WTFhoRik
WThENoTe (BIRD, & IERME < AZKCE
WTIREDERNKEL, ARRHENREL 21T
o TERENFED Uiz, FEEMEIC X 28X eh
oo MIIEDRE X LBUIE 20 RITRLAZ L
<, B LIZEHEBOBIIHRE Lish o7z LAL
R 3 X OVERBETERIZ CARLIVWHIZ ERET

1001
90 _’
/
4 l/;i %%
41 8of A CABTHEZ
H 4 / o HLIRE:
708 / oo RENER 1
S JRAW10H %
3 / ’
60 /
% /
# 50 i
$ 4
40.
2 1 3 8 2 1 6 8
< AFERER $ ARSI
(5 T 48g/m?) (it 48g/m?)
EI IR L 20RO RBEKYRIT S
Wb D SR N T A R
20K HSRIEOREIRIOCHLEIEHEL L TokoREEROBR
Yf\\mﬁﬁgaﬁ\ HOR R B b K
o = \ . J 3 o\ % [ 7 B #%
)r% .
lmm 2mm 3mm | 1mm 2mm 3 mm
@%ﬁi wo—B WT Chik Mk AT W Mk
=4 wm (0) 12 g% 2% 6 16 2
2hrs X = o% @\ (0) 12 10 0 8 15
B AN QW)) 6 4 9 5
S 7[ . — ‘ S
) ;R #w (0) 12 10 2 16 12
3hrs X 2 o W (0) 5 12 12 22 8
B #w (0) 14 16 10 20
4hrs [X = o | (0) 2 22 6 1 17 12
7 # (10) 17 6 2 11 10 5
R W (0) | 5 25 1 29
6 hrs X #o# @ (0) 15 15 1 9 20
Pl # (0 18 6 2 10 14 4
8hrs X | & # Qo 6 10 13 7 7 15
*

HE Imm UToESPEEENL
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69

BAR
(K A3 HE)

MRS L CE0ROBEAKORD L b D ARIERLER

A 301 0> 42t LD b 1T U2 3R | 3 EFORAR KD E
G U (%HX'T/%@) ‘ INEERR |- . . . .
RCENE 7 1~5 6~10 11~1516~20 21 B[k | 0123456 78 9108k
BOEC0) 245 | 4 5 6 7 1 5136 3 2 |3
2hrs X | BAEHECO) 204 | 6 9 6 1 1 22721432
% ﬁum‘ 23 k 9 1 6 12 1] |
5 O(0) | 562 2 7 3 6 12 | | 24623237
Shrs 1 mgim( o) | 300 | 3 9 4 6 1221m2p1521‘q5
2 o) 4 | 2 3 13 10 2 \1‘ 66425213
dhrs X | E#EA(0) 418 3 5 1 7 1 | ‘WZ‘46!33 70| 4
2 om0 | 7 23 2 1 1137 2 2 \ 1
2 EC0)| 41 ‘ 9o 13 3 5 2laal2e2 12
Ghrs X | @AAICO) | 372 2 7 16 4 1 351756 2 2;\
% W0 91 | 22 4 1 127'5 11 BERR
ghrs X | & #(0) 181 | 11 13 4 1 7l5.67] |3l | 11
- ERESRR ¥ ¢
20 o—o FIEH
N R f4A A3 4, ST, NN
. R T2 TR S PR
T 75 et A EIpAE Fro 3
A, REE LS RN L O
310 BRIT S AR LWL bR ST, L
L LI A RIR L Tze ARED RS R,
AT 3 B, EETIE 10 WEEMNE ¥ TUXREREAS
- B BIT0 » TRAKDIEML TW24, bk
g OERT I AR BARE OB RS Mg nilig L
e A EBIS I o oo BIRABEIET NCRE R E
o LCRERICE f~ R BCZ AL, FfE3 mm
# EETHRT B LRI ITEA, FAFICL LT
w | 4 % 7 RO T Lo KB ELAA O
# a DI PEORENFHIZLHAEDNIL N o7
st e 5.5 D FAERIR LI HIs & 0 F DR OBH I
e X THIRARE R R L (B 11 &, & 22 B,
PP “ bR AR EE O RIREG LR 10 BRIZC A
e HLIDOER, < AKS BROFHET 25~95%
! . . — Zhis kAT BLEFARRNL, Rl & OFHERED
CAERH %< AZEDE & 48g/m-2 FEHEIHIH, E# 10 A
(R : 48g/m?) B AEDEEN 48 g/m*-6~8 I Bbhb.
10 ® EEER X O E0oRoEHBD

R£H0H0SWRDERERDO S

10 HARIZ AZELIVHICHA~T, BHE 2mm ML
DERIFDONSEAN L <, FHEIRSBE L2 o7,
21 £ IO 10 M AR O FA RO [EHFRH,
IR, BRI L 2R RLADDTH D, M
AT < A L 7o BB LRI R\ T, B0

BORE SFEMERE b AKTBRIZED LR
L, &< IZEEXIZIV TEREFIROETIE LA -
720

FEE S OAFER Iz TE, X ERERER &
DK, FEENEN700, BEETERIFILNT,
BEEBADIEL, 3 BIROFALE T 6 RN <
AERIC AL BEOREZBOLONT, THRICE-



70 WioW B % BT M ARG 1Y
100, 100,
90F ‘ 90
CAZK 3E#Z
80 80
ol oo A
e BRI AR 70
B o --- o JEIR10A %
‘I.!:l: 60+ 60|
% ;
i s '
# ¢ 50
40p ," 40
301 "l 30}
20 J ! 20
,/ Il
1o} e 10t/
7 ’
/'A/ L
T A B 8
¢ A KRN (BE S 48g/m?)
B 11 HAEFEERERENHE L 20 B0REH K & DR%
222 % EREMS L OTOROREEKO RS b OIEAR AR
N AERAR samoman | 7 HEDEAK
oo 3 I —
I S TN RN s fiLy T
GHEmztoBEH) ~ )
B W Oo0) | 1 10 2 2 10
2hrs [X o (0) 2 4 2
Py # (10)
. R (0D 8 5| 9 31 1
Shrs DX ) w45 (o) 7 2 16
) oo (0) | 11 55 7 | 18 49 2
dhrs X | &= # | (0) 4 26 4| 10 43 1
E # (10D 31
| & W (0) | 52 8 9 | 59 58 10
6hrs X | # # 3 (0) | 31 81 7 57 7
b # (10 1 4 4
8hrs X | i# #(10) 9 34 7 | 18 20 34 8

T 4,6 hrs I, REEADPEFEA L DR TH - 72,
HLEOFEET, FMIEEDOH 2 48 g/m* 2 BT
HFELAE LA EEFRIND, $220L 5
DIIHEHED 2 BRE L T b  AE TS
BT E 22 L DS ITIR 570 TELEL2T W
FRRE L T EREBROWVSIZERD Callus 23584

CEBEIN TR DT, #FADPEENS VW &,

B LWL AVER S YIBE X RV D OO
REVEFAEET, & IZEENFRL T2 L &1
Wb B LK, SiNnel i (1937) AMER L/-L 51
PEEEHIOPEEISKIR L U % <, BEENED LR
WEASIL, Amylase YERIL —ReINZHE< ARy
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WIZHEFNZH T 2EE M E WD & Bhbh b, AT
i DR LR T & b AR E 10 BRI
B CEAMERIRD ORICHEE DA L 7 Re il () E 2,
1949-a) &Fzx bbb,

BIRIEOREZ LIS LIE RO NS HER LT, X
HEIZE L 2HEBEIITHTH S0 EEMORIEL S
720, HAHBEHEBL LTI RS Y OFERH—
FEERY, EEESEIIWH AL EOMHEE RIZ
LT\w5, flfEND D ERIEIT N TERTE Y
TV, BESECEL WL L hEH SN ARE
Q%Zgo PEEUE RO\ b DBE S FARBILEE L H T
STRBh, B, MO THEEZELOTWIRE
WZhotel b BRL T2,

D ZEEMBIRLEL SIS T B AROTE

EESEOMBENLREFIHFOHBIZL T, ¥

v 7 A TOEEHAOEREAAMCER SR, F/EY
e SIHORE N 215D DIHIL - T D £ T THEF
WEFAEN D 2 S AR LB A ORERERELH
EH L7

PORHEBIE X A L\ 2V, ST Belvitan
K # X0 Maleic hydrazide (M. H.) T R
- TALFEL, #9 50 OfRESETHhBHSAEL
720 BEOHBETHRELLLD, %‘#?ﬂ'ﬁ?uwiﬁk Belvi-
tan K 3O B N7, M. I OFFRIZED DN
otz < AZEEEREIY 4, 6, 8 BRI 3 X e L, ¥
LM R S AR T, 14, 21 BHIZB I -7 <A
PR O 7 2RISR T, BEERO 95% Ak
2R 7

CAZIVESR LA LWL EUTE 23 RITRL
724 51, Belvitan K KIZX V%< Bbhiz, La
L, BARTVEOHS AR BOHLNLOT, &
FMHFOEE LMD ORAEITE D 2D X 5 7R
L7, BMEOKRE S LHIE 24 RITRL7em
<, Belvitan K XiZ% <, M. H. i3 Z IR,
INERREEIC R UL AR T BEMB T LR ADIR
KBBD BN,

HIRDEREC OIS MBXRIZ VW TE LAY
N, EREABRRZLTAIEVEETH -
7273, REFMGIHAEXEIC WL, EEE S e fE
#k Belvitan K [RICFHEEDNF D o7 F 26 FIAR
/NS HE R O (EMATA 53 A RIL 2 0R Lf_?l)@f%é/ﬁs
BEEAW D OFININBEEF T 4, 6hrs KIZE VTR
M. H. B3 12% <, 8hrs XiZ¥\Tik Belvitan
K B8 Ehotc, oD LEERICET S

B2BER FIDHATLE LGSO
BEREG L
o | R B LK
AORRE | 7 pss 1487 21H#
B 139)* 19(9)  12(1)
Ahrs X M 96 17(13)  5(1)
‘ C | 1M 06 3
“ B 73 112 11
6hrs X M 8(2)  43)  9(8)
| c | 3w 5(2) 5(2)
% B | 2@ 2 24(3)
8hrs L | M 11(4) 10(5) 11(3)
\ C 7(3) 5(3) 2(2)
B 4(4) 8(5) 12(4)
S ALEH X 1 l(V:I 1 4(4)
1

* B: Belvitan K, M: Maleic hydrazide,

C: fminsg
) NERBERECOED 3 b, 79 EHENHY
IR LB
B2 Fx FETAHATUIELLVLOEHD
REXEH
B0
N
ZUNE s 7 0 % | 4 8 #
?ﬂJ%Jif‘ S )
B 19 2 13 12
4hrs [X M ‘ 1 3 1 1 6
C 1 1 1
— 7(77‘7 — e
B ‘ 4 6 5(13 3 10 14
6hrs X M 1 1
C 101 1 2
B 12 20 58(2)] 15 28 5
8 hrs X M 4 2 16(1) 1 7 1
c 19 1 4
B | 3 1
A AL FR X M ; 1
} C 1

*0) RIENEEE S HCE Lo v bk

DOV THRD L, FOH DI EBRERS S
BRI ER LT 578, I b s
TR R LIz RATNCIZEIFIHARIE H I3 4E
AFASBIZH LT methyl bromide DEEAZFTL R
TWVWEWS ZENTE S,

AT BROYEFRHFERIE 12 BIIRL LD
12, { AEREDR 105 & T EBHNIIEINT 52,



72 My ERTAEFERSE R

25 &R FEWHFLE D O SRIERERT (KAE3IBR)

F3F s | l 30fH® R ARV RS - Fet - SERORR, T
LB womm Bk | o , e NN, 7. ¢ S25 S
1~5  6~10 11~15 16~20 215 E [0 1 2
B 142 17 8 2 1l6
4hrs X M 163 16 12 1 16
C 68 19 3 1,10
B 68 15 3 1 83 4l2] |1
6 hrs X M 114 16 3 1 1 366121 |2
C 29 1 1 46 1)1
B 202 12 14 2 1 6112/2]413]1
8hrs X M 175 19 8 2 7107/3] 1] |1
C 59 13 2 1 464 1| |1
B 6 1 1
LT M 8 3 11 1
C 2 1 1
&m;n w&c
o 2P Fhb MH MEE, RLEEKOW AR B ot
B ORBEREIEF O+ OB REHIRE T
0 / ZiE, ORI RE Y Th 570, FEEFIHRILEE
“ / & methyl bromide M¥E L OEREBIET S & &H
o 26 FEDML TeBho TOFET HBHITF MHI AR
A r ' W7 Belvitan K MFRX A M. H. JUBERIZ
Hh THENFEE Ch o EHEASND. LnLLA
g 20 NI ERI O IE IS & » CRIFMBEIEIFICE R
e 72 < methyl bromide 123 2EZMENMELRD T
f EREZHNDLDT, FEFNHIHROETGL KEL
SH B XD I EIETERNY, SROWRICE
+ L 3 bl B9, feks, kabomn < FEEFIMHHIETLEC
¢ A KIS 1Y, BEERCERNRLNIR, ARRDFWR
(!ﬁéE‘ - 4sg/m?) Ebu i+ﬁi§:75\my)oﬂ7&i)!oto
B2 E RSIEIALE b 0L MR E @ipRBEOCbcHT s AROHE

(CARTRE) I < B R AR S L TR D A SR

¥5#1Z Belvitan K ALFR~ 4 DIEERSTER A E D » 720 BMORERRE L TROES I EEZz DD,
SRRICR S BEL T E MBENE L, ek (1) #F=38 Fo A FEQAEN FE L G
4hrs X Belvitan K I 2370 5 7213 Ad I, BRI F OB HEEANIEE  Tr o THEY

B 260 & FEmEsan e BEOHM

b | ]

T R wEOE AF A R D EY B
orE g T - poea &I:i*— IR
mepmmmomy . TERE ERORE | ORERE EROEE R
Belvitan K | 1 1 1~2 1 1 1~z
Malec hydrazide | 2 2 P 1~2 2 P2 2
44 ET 3 3 3 3 3 3

*OHEQEEARIONMAS 1, 2, 3 L L
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8271 % D-D WBESHCHEE Lowvd o R ERERR
(3 H %)
D-D | s stk 1IAD W b1z L7/ B 3 MO PR A D
5@ }Iﬁ /]E ﬂ (20@0)21) I — S — - - 75'7;’*%,/,],(7)‘%, R
R 7 1~5  6~10 11~15 16~20 218k 123456789 1080k
i P [
B 103 8 6 1 1 | 44422 |
dhrs X e | a2 12 2 2 3.6[3)21 ‘1.‘
o T - T [”7’7' [ r"""""’ -
moE | 279 1 7 5 3 4 5'4l32 121;P
6 hrs X 4 AL T 172 6 7 4 1 1 2i6]2i6 112 ‘[ i |
7 H %]
; ! ! I o i
iws |8 R W6 L 4 10 1 ?f23kﬁhs\ﬂ$
TR mam) o U 3 1 1 51144 11 |
- \} \ | * T | 1 7\ I
b m| 205 | 1 5 5 6 3 '1.3l4.3[2(31'1] |2
6hrs X mmm | 183 5 7 5 2 ‘11"8J3{321“l 1 |
HAEE VDI
BLRT <rd, %28 % DD MmMESCHESE UL
(2) FERIZFICR- GERIERE RIS 2L Wb DB EERR
P NTBDT, FEIIE 7 RO & 5 r——T— TS
o i o m m DD HRFLE el 0 maN
2\ DETRYE R TER TR R A A, FREE Ve BIRLY - O e R N ¥ 0
ST = = - —
DOFFNIHN T 2EZ IR < 72D, _ 4hlgﬁ T 5 5 18 4 17
(3) FHZ methyl bromide # & <ITHLST S mmE 6 | 1 4 18 1 4 17
Vo ohrs L 20 9 11 28 20 11 52
ZHRBED L (D) A ERIEREOFRR &80 5 SPlmmm 19 (10 9 31|38 31 27
BNEIRERDIOROMEEBY B/ o 7 **ﬂ o | 5
. o WITRX | 0
geat D IR Rl (D-D) AP (30 cm, T ‘#szmg i
B, Aml #3) 3L 0VEOEESZ KR L Vwb R
v, #EEU2 10 BRI ERSBX T 4, 6 B BT & B SRR ORI G BTE W THEICE

DL AERR LI o120  AEBIER DS ZERITE
K& bATEEE LR LT, HEROBIE, Rubhbh
W TEENLDT, FREGARNBEFIIE S
NAEITEE L, BB 2HREL THIR-
A

S AFEIT X B ERDEDOFAEIRDULE 27 RIZAD
N x5, D-D A, SAEOWHIZIKT FED
FERTIRTFROBECRE LA, FIREORE
X2, HAVIITHORRE EL THBH L, DD
ABES I L DL NRRLRERELA L L) B
B L1, FOMEE dhrs X LD 6hrs RiIZHRWTE
B Thotte LEADWHIZIIT S RIRIBEDT A D
D-D MBS EE Lo b A —ECEICam L T
WAHDIZ T, ARSI B L2\ b B
T, BIZaf L TWAHERER L. < ARKDESE

OENTH, BLEOREEL D SRR OR AT
£ OF MR, EREHE IS KEH
WZEEL, HCREREROmESFRIICRAE LTV
ZEDNRPAL NI 72,

WICBE SRR ORER R £ L DOIULE 28 £
DESTId, ZOENDHIE, D-D MBS EHEE
DFZ L - THEFEVDE B IOKRE S JIOHA
L& AEERRB NI, - T D-D AHEE
WZEEE L O REM BB O/ME&IZE D-
D JEROMEABEN BT o7 EEZ BN D,

G OREFER S L OFRE (F 20 ) 1OV TA
%, MmMIEEE 3T D-D MBEESIC R LA
WD NERERIZ TR T D, TOMIA X
4hrs XXV 6hrs KT\ THd o7 TOHREIZ
DVWTEHTHTH D2, PEFEIEH TR D DL
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Mo EmAENRBSE

Bly

B29% DD ABEBCHELEZVLD
MFRR (L AE3HBK)

A # | D-D s 3 (%) ek (%)
. m om 19.0 12.9
dbrs B e pnm 13.6 14.8
moE 4.0 | 112
6 hrs [Z @@@EE

. 43.8 |

32.7

DS DT, MR LICHIFTHETN TR,

F BLbIcRI D ARORE

Y% 4R BEDT G EDOETNEAIZOWTR
Ricrarps (1896), PriesTLEY (1923), A% (1958)
RE L 5T, BORE, AEOEE, FREORH
5, Phenol ¥AMIE, ki 3 L U HEROZEM /R E I
DWTHEEN, INHOFEENITEL R VECLD
IR R AT AL EZ DD, TITHVL D
LI OWTIAS AT H720, SMNEO 129 L
ThEORBAKEZE 2T, BEIZTES Callus ©
TERAEE D 32 & methyl bromide DR IZ
DWTEREE I o7,
MERBRRREONEMOP WS 2, BErs
W ESY AR, £ Sem OEFICIITTERIEICE
THRZE T L 720 YIRS AET D TORE
HE& ORFET, 1, 3, 7, 10 HE D5 BEHIIXS L
7oo S AZERHIZOMTEBROVD & 28, T01En
% 4, 6, 8 Wefl& L7z, < AZEBEK: 5~10 50

AEEEE, B 1 MEHROTFH 2 85.3%, £ 2 [ A
97.0%, #E3[EH 109.7% Th 72,

 AZEIT X D BTICERRE 24 U7 SIS YT IE %
FBEO 1HEDWDH A 100%, 3 HED Wik 60~
100%, 7 BfF L0910 BED W TiX 10~30% %
AL, FRUBEIT—F LR o7 BmDOFEIFEIR
VIEE 30 TR L7 & 5 WCRERENEE OIS
TECHEAWHH L O A ET 2723, BEOHAT
FKEHG BER T BEGR LY R &8s Ea L
7o VIMTRDOREME HE & FEREDHREDOERIZOW
THDE, 1 A0V LI EMEXIZEB WV TiEe
2L BEE L, WEAREL, Y3 55O
WHITEED 1 HAERT 5L O0LEENELRT D
LDFETh 720 GWF 7, 10 HEDVD TIE, HiEo
EaNFEAERLNILD -7

Wb OB LS DI OB A FAEE, 4hrs Kb
PHE bR, 8hrs KiZ/e b & ABuT#mL iz, F—
ABE NI DA FE LR OEEL, 4, 6hrs
XiZix7e <, 8hrs XODOAKEHBEAE AT Y Sz
BELIVL 2% L, YINT L B0 77%, 3 Hi%
7 57%, 7 H#DS 43%, 10 HERE 27% TH -7
BERDOKRE X EBUIE 31 VTR L 51, #ixdo
Yty & FREGIRF R ORGE H B0 L AABEE 8 hrs XD
ATBD DN, AZEIBHRTITHREET, 7
HERICE - THMH 25 R Lizo 7B M OFAEH
FEE L THEICR W TEZE I,

B3 EX BEHOEEER (KAKTHER)
| Ba~RBaERR
A RO R HE K —- e i
_ N NI, g T
| —# s gw pow an | sm T OHE
2hrs X | [N 29 1 10 5
1 5 3 7 13 1 2
3 6 7 8
4hrs X 7 5 9 6
10 3 1 3
1 14 11 5 2 12
3 11 4 7 13
6hrs X 7 10 10
0 4 1 4
1 29 9 2
3 19 1 6 4 9 1
8hrs [X 7 1 2 1 13
10 6 1 6 15

A 2 D3
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EIN XK EHELUNOEBTOFE-LEOKRE XL
Rig\ \tﬂ%ﬁjfai& S ABDEAREC WK | TEBROFARE L
\ e — ——— - ! e — ——— [ —
o \%ﬁfg\\ 1 3 7 0 | 1 3 7 10
5 \\ ~ — — —
HROB \31{?‘ G I T T N VN e T N WO N SO A N NN
4hrs X 1~2 4 1 22 1
5 ~10 1
6 hrs X 3~ 4 1 1
1~2 11 22 17 222 231 22 137 234
S (R R |
11 Bk 1 | 1
5 ~10 2 1 1 1
8hrs b 3 ~'4 1 13 21 13 2 21 1 1 1
1 ~2 477 347 435 223 | 918 1247 777 323
E3RE BUbOMTFHER (KAEIHE)
) oW % oo & B H K
mom | DEO 1 3 7 10
A O3 - _ o
oolsro2r v E 8 2 1 @ 03 2 1 @ 3 2 1 i
, 5 ey [0 0.3 0 0.3 [0 0 0 0
2hs B ) gy (IEEE | 3.6 7.6 6.0 17.2 GRABED {03 1.1 0.8 2.2
Ahrs 3 0.3 0.9 8.1 9.3 0.3 1.8 4.1 6.2 0.3 2.7 42 7.2 0.5 2.3 6.1 8.9
TS sek | 4.5 13.1 14.9 32.5 3.8 7.9 5.917.6 2.7 6.7 8.017.4 2.818.6 5.527.2
6hrs < | T 1.2 5.818.225.2 0.6 6.215.322.1 1.7 10.8 21.2 33.7 0.5 4.6 13.1 18.2
e 1 4.512.1 8.8 25.4 4.7 12.7 11.2 28.6 2.7 10.4 13.5 26.6 2.1 12.9 12.3 27.3
S hrs [ 3% 6.1 12.5 51.0 69.5 3.0 1 937.953.8 1.0 7.627.0 35.6 0.5 6.4 23.6 30.5
15 s Skl 0.6 0 139145 1.9 3.011.316.2 1.3 5.8 17.4 24.5 1.0 2.9 15.2 19.1
*OHoREX  H* iﬂzmi %
YR DB HBD R D20 D AZEIZ L BEhIF
ORFEH, FRRILF 32 BITRTWL, BBEHD 70
TN &V R RIZE L RD 72013 8hrs KD &K
T, BEEBOEN N BIZE  AKDOEE )R IR
bz, FERROEENTZ—EDMETNED SN ich 61
5Tre YEFORFTERE, FOKE X LT HEOBIRIX
WE 1-B LEEETH 2, =
Teds, Vb D RFELD S b B B 2 5p
DEEIFFRDRIAET DT < znraéeulamfwz)@ Z
T, FEHEL AL D ORI OWTHS 720 <
Bl nbO 1 HEYW L, SoutHwWIicK (1940) ) 4r
TFEZ L > TEDBOZBEEC X A E0%E L
B L7z TR, YWMiT 2 Z &2k » T—RAIZ
FERAAERIZ /2 Y, RO 2 (508 < IR ED T 5 0 2 4 6 10 5

bt (B 13 B,
feiey x4 %Gilﬂﬁﬁﬁhé &, B Callus
PSR, S E AR RERRE 2 R 25, T8

EZE1BR

YN 5 R 1 4

Y ot Bz & b 7s 5 Rk N
Ak
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AR R A

®1E

FTI7 BMEIROBEEET 2 vhbhd (L,
1948) AUARRBR O E L RIFONCEE L TERT L
B33 KDLEIITD, Ticbhbh, HEDEEIHL
i Callus WEREN A TR L, WMk 7
HEM EEEX UL ARIZE ZEEIIZT—F L
76 o THLEDFBZ B L 7ze TAUTH L THEIBSH
DAy DI AT, Shrs I I\ TOXBFE D EEE &
FEE, CMRORBEEL L BTBI L, ZOZ L

8 33 X Callus OBFEE (Bvb) &

HEOY R
LI R ® OB IH B*
A H _ -
(Callus® | BE O GEANE G HFo**
B E#E DIFE 0> B A5, 4T
1 1 1 1 1
3 2 2 2 2
7 3 3 3 3
10 3 3 4 4

ErFL, 1, 2 3, 4 DIHICEFZEL S
¥ 8hrs RKOHEEREL £ T

PR EOENA S R TR L » T b eEicd
B S aDBERHY, TOKE methyl bro-
mide EZHNEL, HERERRICEELGRI
ZrERRTLOEEDNE, $BHE, ThESO
TRy DOIREV PR ARERERARBD b e - e 2k
1, BEEASAOHBAOBE IS, KFTLEE
BRI NEEOREN L IBAZIL b D &R
hhd,

WY EOERNSE NS EEL R LT VEE
B2 VERDOUIL Th b,

(1) FHEMRRTHHERIGIWHT L Y Bl
B, Callus 3B S N5 £ T, AECHIRICES
7 RANEET HOTH ABIEIBEIT . Lo bRiiE
RO TRERLE 8D,

(2) YIHEHEMNS 5 HE F T, Callus ERDOT
F X — IR D 72— RN IIFRVEANT IS Do o
TZ ORI  ARIEFRNIIBA I NEH ADRE
HWINX€5, bbAA ZOMEDOFTEREL Y AR
EOEEIIE-TEY, TOREHNDERE LT
HDWENEBRTE DL BbNhd,

BU R KEXPRIZTIVLOHATERR

l\\\\“%ggé 3 HEOIAR L B 7 HRO AR AR
o B ‘ \%go\ ) B e Hs s
\ TR — - e
I < § ~IE K oHoh K oOH o K oF o Koo
, L — g
\ 3~ 4 1
Zhrs £ 1~ 2 5 3 01 | 1 2 2 1
| 11 B 1 2
4 hrs X ‘ 3 ~ 4 1 1
| 1 ~2 2 1 2 4 1 2 3
1Bk 1
6 hrs X g :12 1 %
| 1~2 1 5 3 3 2 4 3 1 3
5 ~10 1
8hrs X 3~ 4 1 1 2
1~2 17 1 9 7 5 3 4 5
11 8k 1 4 11 1 3
5 ~10 1 1 2
10 hrs [X 3 ~4 101 4 11 1 1
1 ~2 1 5 4 1 2 5 9 6 5 2 2 3
11 Mk 1 6 2 3 3 3
5 ~10 i 1
1~2 9 3 3 4 3 7 1 6 6 1
QAR 1~2 2 2
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B3R VIDRESEART I BHELEREE
WHEOBGE (LAETHR)
=
woom T UL R R
3 MR B Fis b ERAES
2hrs X 30 :
4hrs X 30 7 3
6hrs [X 30 7 4
8hrs [X 30 11 11
10 hrs [X 30 18 11
12 hrs X 30 22 16
fe A X 20 2 0
B3R VIORTXLHAOEBH L

ZROME (K AETHK)

G LWhOKEEZLEEDRER

WL DREZDBNNI L BFEOEREZ, KR
WHIZDOWT, T TIZETR L 7cs F 72 LuBaTTI 135
(1948) 137\ %13 Y methyl bromide UUEEAIZ
ERRTN D, EZTHFHMOVHDREXLAKE
WX DEEOREBZ LML IOICRE B I -7,

HRHIILEBREO TN LI IOV D T, A,
H AT M E 1-B IR LBV Th b,

RKEXDRLDHVHDL AL Z,wéErfzﬂch*a‘é,
W, 7o SIS 34~36 FITRT EBV THD
AFERORIE 713 ARBROBBAKOE NI X
BIEMAT MIE 1-B OFE L ABOKEREE 2 72,
AFEIZ BT BHEFLOE R DAL (&
4hrs EOL), FERERILOERNHLEIZY - T

\ 7 ‘ BRETEIRISWERS , WHDOREFZIZL DE L, 2,
g | LR b b Shrs [X 2 < BRIZENT, AN L0 iz 3
R s | B E W E R AW A . e e o
&@l J \( Q)& I 4)}2?)( b‘ﬂoi& |98 zb{gz aﬁ%ﬁﬁ:ﬁ\‘“%f)‘g’<) itEPBiE, k%g)j“ﬁq:ﬁd)%ﬁ")
720 LAL, F|EDOEL W FEEE Iz 2 %<
8hrs [X 1/2 2 .
Nos 1 (% 36 £), <ABRDBEIHC 725 LIRS A
& 3 LREAIZBELIDONALNA, BLED LS ITERRIZE
10hes % 273 ! WTIHRIREIO b OB o & o TR E 7000 233
1/3 1 BRI Th o7, F—HERED Wb IZk\WT
T P B B 9 B X, BFEOMENKERBIZERL, (o THEY
12hrs X f@ 1 ! 2D IR RT o 72 & BB,
1/3 3 EEFOEFITEIT S AR R % 37 FRT L
‘ THY, WHEDKEXIZL ZRCEEDL T, 7
EINEK VCLOREEDECITEHADFHERDER
NETEE ] \ s s
moom o kEs| A | howo®
L 3 7% R 2 1 # I 3 2 1 2
£ 2.5 2.5 | 0
2hrs X sg 1.9 1.3 1.3 4.5 | 2.0 2.0
: % 0.6 4.8 5.4 4.2 4.2
4hrs X st 3.0 10.8 15.1 28.9 6.3 11.6 17.9
. % 3.4 23.0 26.4 45.2 45.2
6hrs X ekl 0.7 12.2 12.9 0.9 35 4.4
e % 2.8 41.9 44.2 1.5 30.4 31.9
8hrs [X ookl 2 6.2 4.3 4.3
¥ 7.8 45.0 52.8 2.5 64.2 66.7
10 hrs [X e fk 3 9.3 1.2 1.2
B ; 2.6 .7 90.3 93.8 93.8
12hrs X Sk | 0200 0.8 0.8
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w15

YRR ITAMIEXIZ & » T—FDOBEEA RSN
o7 UL, fefifRESAEK E L2 ED -
720
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Summary

In Japan, the potato tubers produced in the
potato tuber moth infesting area are prohibited
to be moved from the area by the regulation,
unless they have been fumigated with methyl
bromide. In this case methyl bromide is used
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at the concentration of 3 pounds per 1000 cubic
feet of container (48.9g/m?®) for 2, 3 or 4
hours at the temperature of above 15°C, 15—
5°C or below 5°C respectively. In this treat-
ment, methyl bromide injuries have been some-

times recognized on the tubers. Thereupon,

\ Injuries !*

1

we attempted to make clear the causes of the
injuries by means of a series of experiments.
The results obtained from the experimental
studies are reported here. To show diagramati-
cally the relation between the gas injury and its
causal items, it is as follows.

—~Appearance of brown or

—“ Symptoms |
—_— black spots

\ -Witheredness of the sprouts

~Destruction of the tissues
‘—Hastening of the germination
'—Decrease in weight

~Physiological and biochemical
changes of potato tubers

Potato tubers
]
—Cultural condition

Maturity
Kinds and quantities of fertilizers used

—-Quality of varieties
Periods of dormant stage
Lipoid contents

i Depth of the callus

-Kinds of plant growth regulators
M. H., Bervitan K,
Ethylene chlorhydrin etc.

-Storage
Temperature, Humidity

-Others
Wounded tubers

(A) The symptoms of methyl bromide in-
juries.

(1) Occurrence of brown or black spots
and destruction of tissues; there appear brown
or black spots of various sizes on the surface
of the fumigated potatoes. They are mostly
liable to occur on and around the sprouts.
Sometimes we recognized a majority of small
spots in the lenticels. In the heavy injury, the
tubers begin to corrupt in a few days after the
fumigation and the store room is pervaded with
rank odors.

(2) Witheredness of the sprouts; in the
slight injury, the tip of sprout becomes brown-
ish, but in the heavy one, it withers entirely.
In case that small brown spots swarm around
a sprout, the sprout usually withers, though
the sprouts on the other part of the same tuber
are alive. The more the sprouts grow, the
more they become susceptible to the fumigant.

(B) Various characters of potato tubers

|
i
‘ Fumigation

‘ ~Toxicity

Dosage
\ Exposure time

|

| _Environmental factors
Temperature
Humidity

| Air pressure

‘—Spread and Penetration

of the gas

which refer to the chemical injuries. In these
studies we used the Danshaku variety of potato
tubers except a few cases and they were usually
in the state just after the true dormant stage.
Moreover, the temperature at the fumigation
and that in the store room were about 30°C.

(1) The potato tubers in true dormant stage;
the tubers in true dormancy can not be germi-
nated even in optimum condition. Tubers in
the period between 2 and 6 weeks after harvest
were most resistant to methyl bromide gas.
The marginal toxicity of methyl bromide to the
potato in this stage seems to be at the exposure
between 8 and 10 hours for 48 grams per cubic
metre of dosage of the container.

(2) Difference of susceptibility to methyl
bromide gas owing to the varieties of potato;
we tested the susceptibility to methyl bromide
gas as to 3 varieties Danshaku, Tachibana and
Unzen. We found more small brown spots in
the lenticels of tubers in the Tachibana and the
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Unzen varieties than in the Danshaku variety.
In the formers the initial spot appeared at the
lesser dosage and shorter exposure than in the
latter. But in the fumigation with high con-
centration or long exposure the Danshaku
variety was mostly injured. Mortality of sprouts
did not differ among these three varieties.

(3) Maturity of potato tubers and period
passed after harvest; immature tubers are more
susceptible to methyl bromide gas than mature
ones. It seems to be due to the insufficient
callus layers in the tuber surface, the higher
rate of respiration and more active physiological
action. The tubers just after harvest are more
susceptible to methyl bromide gas. They are
affected by the gas even with 48 grams of
dosage for 2 hours. Therefore, in order to
prevent the gas injuries on the immature tubers,
we must be careful to treat them later than 2
weeks from the time of harvest.

(4) The potato tubers treated with plant
growth regulators; potato tubers were treated
with Bervitan K and Maleic hydrazide under
the ordinary directions and were stored for
about 50 days at the Yamato farm in summer.
But they could not be restrained in their
germination. The tubers treated with these
regulators were more susceptible to methyl
bromide as compared with the non-treated
tubers. It was especially so in the tubers
treated with Bervitan K.

(5) The potato tubers cultivated in the soil
which had been treated with D-D mixture; the
tubers of the potato plants cultivated in the
soil which had been treated with D-D mixture,
are susceptible to the gas and more small
brown spots occurred in the lenticels of their
surface than in the control samples. These
small spots were found only in the part of
lenticels and were apt to occur in case the
potato tubers were in the lively stage of meta-
bolism.

(6) Wounded potatoes; potatotubers of which
a portion had been cut off were used as the
wounded tubers. On the tubers which had
been in a little while after a portion had been
cut off, the methyl bromide injuries were re-
markable. When some fungi had lived on the
wounded face there were especially noticeable.
In order to prevent the gas injury of the wounded
tubers, it might be well to fumigate them about

10 days later after they were wounded. Perhaps
new callus will be regenerated in 7 days.

(7) The size of potato tubers; in the same
metabolical stage, small tubers were somewhat
more susceptible to the gas than large ones,
but this effect was slight and negligible.

(C) The environmental factors in fumigation
which refer to the methyl bromide toxicities.

(1) Dosage; fumigations of various dosages
were carried out for the constant exposure
time—2 hours. The rate of potato tubers on
which we found small brown spots was 0, 7,
10 or 70% respectively for 96, 144, 192 or 240
grams of dosage per cubic metre. Mortality of
sprouts was 7.5, 47.6, 74.4 or 89.2% in the
above-mentioned treatment. Marginal dosage
at which the gas injury occurred for the ex-
posure time of 2 hours seemed to be 144 grams.

(2) The duration of fumigation; fumigation
of various durations were carried out for the
constant dosage-48 grams of dosage per cubic
metre of container. The initial brown spot
appeared on the tuber surface at the exposure
of 4-6 hours with the gas. When it was ex-
tended to 8 hours, large black spots appeared
on the surface and the spoilt tubers amouted
to 30% of those tested. Mortality of sprouts
was low when they were exposed to the gas
for 2 to 4 hours, but it increased abruptly to
34.4% for 6 hours. It is advisable to restrict
the exposure time to less than 4 hours.

(3) The temperature in the container; it is
said that as the environmental temperature
rises by 10°C, the exposure time must be
shortened to half the time for the same dosage
to obtain the same rate of injury. We obtained
nearly the same result to this supposition when
potato tubers were fumigated with 48 grams of
dosage at 20°C and 30°C.

(4) Humidity in the container; when potato
tubers were fumigated under higher humidity,
we recognized more brown spots. Mortality of
sprouts on the tubers fumigated with 48 grams
of dosage for 6 hours indicated 34.5% under
the relative humidity of about 40%, but 69.3%
under the relative humidity of about 80%.

(5) The spread of the gas; moreover, we
discussed in this paper about the matters that
special attention must be taken in regard to the
spread of gas in case of the fumigation under
low temperature.



