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Activities of the Station in 1971 (April, {97{~March, 1972)

QOrganization, personal affairs and fGnance.
STAFF Number of personnel
1971
Director 1
Seetion of General Administration 8
Branch of General Affairs
Branch of Finance and Accounting
Seetion of Chemistry : 12
ist Laboratory
2nd Laboratory
3rd Laboratory
4th Laboratory
Section of Biology 10
Phytopathological Laboratory
Entomological Laboratory
Plant Phystological Laboratory
Seotion of Pesticide Residue 14
Liaison Branch
Ist Laboratory of Chemical Detection
2nd Laboratory of Chemical Detection
3rd Laboratory of Chemical Detection
Laboratory of Biological Detection
Toxicological Laboratory
Section of Technical Research 4
Branch of Registration and Information
Laboratory of Environmental Pollution
Surveying
Laboratory of Agricultural Material
Surveying
Total 49

Re.L ESTATE
Land (including field and building} 14, 290m®

Qffice and Laboratory 2, 830m?
BUDGET
1971 ¥ 112, 354, 000
[I. Registration and inspection of agrieultural
chemicals.
Number of chemicals
Oect. 1970~
Sept. 1971
Total of the newly registered chemicals 697
Insecticide 365
Fungicide 110
Mixture of insecticide and fungicide 116
Herbicide 49
Plant growth regulator and others 37
Samples collected from market 1,046

111. Establishment of “official testing method”.
Submitted to the Committee of Agricultural
Chemicals on December 4, 1971

disulfoton insecticide Chemical assay
IBP? fungicide #
blasticide S  fungicide  Bioassay
arprocarb insecticide  Chemical assay
IV. Research Activities,
PUBLICATION

Bulietin of the Agricultural Chemicals Inspec-
tion Station No. 11 October, 1971
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Tig. 1. Ultraviolet absorption spectra of MFP
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Table . Ultraviolet absorption and the condition for TLC in pesticides used

Uktraviolet ahsorption i Condition for TLC
s . The concentra-
Festicide Alr)rslgl;g;rll?.trxln s atrir‘l)glcogo‘lcﬂgi on (())fp :;23?; garé-;:;)nt Developing solvent {¥/}
(am) | (ug/mi) |

MPP 254 10 : 30~ 40 |benzenc-acetone (4 i 13 )
PHEC 274 &0 900~300 hgécéx?iae:thfl)acctate—formlc acid
Chloro- 263 5 10~ 20 | methanol-acetone (3:2)
g}gﬁ;sﬁqédm 284 10 30~ 40 |benzene-hexane (3:1)
YT 240~~260 10 30~ 40 | hexanc-acetone (7 : 3}
DCMU 253 5 30~ 40 | benzene-acetone (7:3)

NIP 298 10 30~ 40 | benzene-hexane (7: 3)
DCPA 255 5 20~ 30 |benzene-acetone (7 : 3}

(19)
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Bl T, 2Bl0gs L, BHELUEERWLELE (2
DOFWEIMP P £ LT 10pg/mg IHYT3). MPP100
mg SN T ARSI S ki TeE 10
L, BRLTEESBKE L. Wi R KEH .
Eﬁ?&ﬁ&bﬁﬁﬁﬂtaf#Bl&/~w%ﬂmc
Tz

MPP & LT 30~40pg (YT 2 BEoBBER LR
BEEe o 3 /RS TRAGWTERThEE SV
= MR Lz,

NYFV-Tev VB ES® (1Y) 2EEE
ELTI2eeBRIL . FELIE BASERETAF, b
DOiE, B LUTHORBHRL 2R LA,
Ay FANTEFEI D, BRIEFLRD RO
CFYY b A — 7 —THE L.

BohfFryy bt Z7abbr—A5L vEERLT
E—-2R2URY, TOEHYTE- T, mlc X hERE
WOMP PEEEEHE L. -

MPP(%) __ng_‘vg—;x 100

Rl St BEROBRNREERE (0

Sp: BBOREER (ug)

Wi BROF Yy b5 ATl ERE

W BB OF Y VI AR EE(E
4. BIERSHFAOHEH '
Fig ABERMPP, 554 — FREARIPHC,

BERD CP AC IEEYRA THRUS OISR~

BRERERNRESE

= 12 B

F G H
) 0
st O, O Q O O
A B c D E
Lo . o . O
Sp St Sp St Sp

H2E MPPoOFEEIv<tTTa
Fig. 2. Thin-layer chromatogram of MPP
Sp : emulsifiable concentrate
5t © pure substance
A,B,C,D,E.: MPP
. F,G,H : unknown

Scanning

H3@ MPPOFYY hr7a
Fig. 3. Densitogram of MPP
A, B, C D,E. : Peaks produced .
by spots A,B,C,D,E in Fig, 2

DO E~T e,
| MPPSINAAL 2UEBIC OB T L -
Too B2, BE3FIRTLRFHVRELSF & LTEHE
TREHE L EREY . )
PHC : I ¥WAOITEELE 4 BzmT,
DCPA - BHAROTEREES BIITT,
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W2F EOEE (509FLAAD
‘Table 2. Comparison of analytical results of
MPP emulsifiable concentrate A(509%)
obtained by TLC-densitometry method

BEOERS~OEH I e~ - FY ¥ r A -4 —HEOIGE - 21

#H5% DCPATHIASITELR
Table 5, Analytical results of commercial DCPA
formulation (emulsifiable concentrates)

by TLC-densitometry method

and TLC-molybdovanadophosphoric
. T lati Found .

actd method ormulation (DCPA) Replicate | Range
. i Emulsifi % 2
Analytical method ]a\?lli’ri% cRaigh Range con;ge:g;?éc A (35%) 35.7 2 0-70
o 6 " B (35%6) 36.8 3 1.82
TLC-densitometry 51.68 5 4.19 “ C (35%) 36.4 2 0.38
TLC-molybdovanado- “ I (35%) 35.8 4 1.66

phosphoric acid method 51.73 2 0.53

# 43

£33 MP PWIRERARHER
Table 3. Analytical results of commercial MPP
formulations (emulsifiable concentrate,

dusts) by TLC-densitometry method

Formulation F(‘ﬁ‘;,npd) Replicate | Range
% %
Emulsifiable 52.8 2 1.55
concentrate B (509)
DustA (29%) 2.2] 2 0.13
DustB (29 2.09 2 0.08

#4w PHCHIRBRISHTER

Table 4, Analvtical results of commercial PHC
formulation (dusts) by TLC-densito-
metry method

Formulation IE“ISIL}I“(% Replicate | Range
[) [

Dust A (1%) 1.07 3 0.08
Dust B (19%) 1.12 3 0.16
Dust C (1%5) 1.07 3 0.07

MPP, PHC, DCPA¥BAT Fvyba—F
—Z L BT BBAS BRI DT L -8R,
W RIFER G, SESHHRCHERRIE S
VEPRLREVH, K, RFcIETanifiis sz
240 LiZERsh5.

FYY A —H - RRERAER TH Y Ao Ry
FET AR~ e v, JERENTA
EIZX DR R, SAMBRSHE e~ b7
4 — OISR R RMT A o LIz L VRER o 5B
EREOEATLE VDT, §ihE LI H3T D
FaiTAN

P g

TLC-F¥ b A — ¥ —% R R el & #i
WIS T 572000, FonBieltEb&iho S 8
AT b ORE LR e < b X5 T 4 SRR
L7z,

MPP, PHC, DCPABRICOWT 4T # 177
b, BUF e REG s,

RESEE AR, AT AP0 AE N, T
e 240 1LFCT 3 e eE i,

prd fik

1D BB « W 070 BNk el No. 26 35
(1971)

20 ORI - DS ATEEEME, BT, I 138
(1967)



02 EI
by 4

v ' I

AT i £ 12 &

v

Summary

Application of Densitometry to Simple Determination of Pesticides by Thin-layer

Chromatography’

<

By Shin WaTaxaes, Hiroshi Movo and Tsukasa Kasaiwa

Many pesticides were divided into various groupé,
according to regions of their absorption maximum
on ultraviolet spectra and their suitable concen-
trations for the measurement. Eight of reference
pesticides were selected and studied about the con-
ditions necessary for TLC (Table 1}.

The procedure of TLC-densitometry was studi,
ed by using technical prbducts and emulsifiabl
concentrates of fenthion,

Authentic compound and sample of fenthion
were spotted alternately on the base line of thin-
layer plate, developed with benzene-acetone(4 1 137
and the chromatograms were examined by the
densitometry,

Comparison of the proposed method and TLC-

morybdovanadophosphoric acid method was shown
in Table 2, '

The proposed method which showed 4~5% of
variation was not nccessarily satisfaciory as com-
pared swith TLC—molybdovanadophosp}ioric acid
method.

Therefore, the method was improved by modify-
ing the experimental conditions, and applied for
the analysis of fenthion, arprocarb and propanil in
various formulations (Fable 3,4,8).

In conclusion, the proposed method appears to
be applicable to the simultancous determination of
various pesticides and the detection of inferior
products among a great variety of commercial

pesticide formulations.
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Vet X N HBICRE T 2 EEEERNC T 2 s
138 FLPOBHC

HIR

EEY GRFHEFICBHCABAL WS D LB
iz BHCHFIAANBA LS Bk o &
6N THBH, HEhit f-BHC oifi Zaiiiy
0.2ppm LESH T D, EOREOMRNIC, F /45
EENEF D, LORIIEEHC DEANSBMIO
THat L, 2,30kR o TcfiET 5,

3 5 7 i

1. BB R R R R R M R O 40T TL e
o ERE,

AU 2N LR L, TMIEAOAS 5 H ~1
F6E 5 J o LR,

2. SR

G5 FDADHEIZES A,

MR hosa s, HERRZGREL BRISAE. & T
F, s, I3 3AC LA, BEHEE mE. b
AU RZE, duasin, REREREICH LD, No.8d o
FETAHIZATL B0ml O 7 &+ v # AT 8EEEG Y &
AW —fith e o s, OF LT eV~ o
sl — & CEETACC R T L Bis 30mI o n-
~F BT, 100ml ofia~ P BLARS.,
EHII R VEITT b e f Y 30m TE 0E
L3EME+ 2, v b= YAl 1000mi
DT — PITAN, 2 WY — &7RIEW 500mi »
MAT, n-~&4vitom! C2REMHi¥H= 5, n-
~F YV B S TR 100m] THREL, ke
B~ e TR LRSI E 45, AEL Tono A
FAATHI7ZaY ZA5g (130CHR womil
anOEERGEE Y — £ 8 L VA LT, Che b R
BLAiDb, 6%=~FAwsir n-~ & 4 ¥ 100ml
CHENT S, Wl o — &) coofr— 22T 2mdl
IR L A= 7o~ VREAREE Ui,

LA OHBRERIC—REH LD, 200m =
M7 SAAN, Tty 100ml Sz TRER.
SERCIMREBE L, AT = by ke — 20 maog

R

NG|

L — & CHIET CHBIL, 1000m! OfHe - MIAR
%, CTHIZE00m! OEY - Ak ins, BT
LEEE Cizfiie s,

HATa< 257 4EE

B YANACOGS00, Lhitsa
HSAFTALR: 5%0V-17

AT LMK 60~80 X v Yo/ T O EVATW, AW
Hl#: ECD

AT AR 180C

BRIBHEEE © 280C

A DR EE ¢ 250°C

Foo U — AR gEE, Gikleomi/min

s koo

1. et

IRl O IHAS R SN CEWT 2, So—HiEm1
IR L1 A D SUsE6eske, AKi9s0ke &k 15
B, ISR TR ST B, E-LELIESD
OFRIERED 1% 5 2 21054, Ralioke, 2soske,
feglpilshe CEMZEIT 5,

B1E 1 1BY D DRSO
Table 1. An example of feed supply to a cow

for a day

Feed Amonnts (ko)

Defatted rice bran 1.54
Rice bran 0.22
Wheat bran 1.80
Defatted soybean 0.26
Defatied linseed 0.26
Mixed feed 0.53
halyian ryegrass 58.54
Calcium carbonate 0. 16
Salt 0.12
Water 50.00

(23>
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Table 2. An example of amounts of excreta
of a cow for a day
Amounts(kg)
Urine 10.0
Feces 25.9
Milk 15.0

H3FE PENRDOBHC oR®DE

Table 3. Residue of BHC isomers in concen-

&

2. F¥$o BHC

ERALMEENSOBHCOBRTEESE 3 IR
4+, fBHCOPEET 0. 056~0.567ppm T b, 31
DIFFFIZ & - T, 10EEEOENSHSB, BHCEREMHE
DR HEANOEHFIC L - TR 5, &8ICF-BHC off
A%<, -BHC ORI Pl «-BHC 2filEkEic
£, flicdiov, SFBHCORSATEIIN (, 40
2, k5 LA LB RV, v-BHC ik,
ETECS L, ARy, 0-BHC (s A
HepAD I E N,

HITR OB HCERERZE 4 RIIRY. £BHCT

trates
Wik HEARFOBHCORER
Feed BHC (ppm} Table 4. Residue of BIHC isomers in roughages
g [Total
B B o BHC (ppm)
Defatted linseed | 0.057| 0.057] 0.024] 0.000| 0.138 Feed
@ } B } b i d Total
Defatted soybean A| 0.049) 0.195 0.028 0.060] 0.272
Wheat bran 0.099] 0.328 0.050} 0.000; 0.477  Beet pulp 0.009( 0.000 0.007} 0.003 0.019
Rice bran A 0.020] 0.014) 0.030; 0.056) 0.120  Turnip root 0.001; 0.000; 0.001} D.002 0. 004
Corn meal 0.027] 0.019) 0.032 0.003 0.081  Turnip leaf . 001] 0.000] 0.000] 0.000 0. 001
Mixed fecd 0.010] 0.042] 0.004] 0.000] 0.056  Rice straw 0.014| 0.039 0.005| 0.008] 0.066
Fish meal 0.005| 0.025| 0.007 0.035 0.072  Sorge 0. 007] 0.000; 0. 007} 0.000] 0,014
Barley meal 0. 108 0.047 0.035! 0.008 0.198  Silage 0. 005! 0.005 0.004; 0.002 0.016
Defatted soybean B 0.380] 0.175 0.012 0.000] 0.567  Malasses 0.037} ©.007] 0.028] 0.007 0.077
Rice hran B 0.066) 0-100] 0.057] 0.048 0.271  Corn silage 0.010} 0.000] 0.013 0.000 0,023
ppm
0.1k - Milk
._.,--‘- s [eed
l"o‘ .., .
. s R - .
- . “..A_‘. . .
0.01[
0.001 [+
5 6

5566778890 9101011111212112233341435
129 0 24 7 21 4 181 162912271024 & 12 5 18 2 16 2 16 30 13 27 11
Sampling date

H1® HJlse B-BHC juis

Fig. 1. B~BHC residue in milk
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ppm
0.Ipr

0.001

-~ Mik
*—* TFeed

45

46

s56677?899910101.11l11_212i122333445
1226 9 24 7 21 4 18 1 16 29 13 27 10 24 8 12 5 19 2 16 2 16 30 13 27 i1
Sampling date

552 4o «-BHC 3E

Fig 2. o-BHC

0.00i~0.077ppm L WEIMELL D 4004, OGO
1EECHS, o-BHC QEiF. FHhbhitE{, »ue
FA -, VAT =g, f-BHC BRb SIS
W, FolioflEoi e AL, v-BHC g
EEL, hsdTe tneTB, 8-BHC HEEHRH
BB, PRI ALY AT,
s bbb, YAT—, $Ar=2, AL 44
CLOBRBEIIBHC R H S Thinb o ¢, Lifhick
HLTWHBHCHAEHENRz3DLE bR 2,

3. §¥BoBHC

RpygHden-hoBd BHCARHERL. £
HEY y-BHC, #-BHC i30.002ppm B FCHh b

MR OERT v, LiL, B-BHC of i dho
FEEnLAZ S, @ISR T X9 B 0.09 ppm
(45.5.26), HME%0.005ppm (45.9.16) Th -7z, B
M,

o-BHC ok oz 2 FioR4 L i, B
0.036ppm (45.11.10), FEfEA% 0. 009ppm (46. 3.
16) G, B-BHC X b s FEWHink, Wil e
3 B-BHC (TEFFALNED0. 2ppm L b H K,

§ R LEpThoBHCEEOMGR

23z A-BHC, H4E o-BHC oL EHICH
FE L7 5Lrh YR & AR OWEE & IR E R, £
DIZEE A b, «-BHC T BENER 7=

residue in milk

ppn:
.10}
=

B
So.ost

o -

4 .

.

&) et .
= . . .
5 .
=Y -l . *

ool

.
B.001 0.005 0.010 9,015 ppm

#BHC evesidue in feed
B3 A-BHC o4FLEofifrif
Fig. 3. Relation of 8-BHC residue in milk
and feed

0.7729, HFroimry, FEEH O » ORI =
0.204 z40.5 CREND, AR F-BHC OHMHEEHFHRK
15 #=0.7706, ¥y=0.1652x—2. 0CiRIA N5,

R BH C ORI BT B0 BHC
DEIZHLLNS ETELES. B HRHIIHE
BHELHLRSLODL I THD, RENPEL IR T
Tz, B-BHC #EFIEN. EAREIC k- Tnadicd
RS N BH CAHEPICELEh o0 L
g,

5. #ofiElimeoBHC
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L 1. i
0.001 9,005 0.010 ppm

aBHC residue in feed

a4l «BHC o5k fibhoEEpia
Fig. 4. Relation of a-BHC residuc in milk
and feed

BMofmirk L fETeE s (EXPFOBHCLELLA
Bas i ehh, WkEIREAS YOS, ¥
o NET S - RN THE 0T, CoERg
BgL7z), 1HALASDoBHCOBSLOO 1HILE 5
FOWD T, MEIRBETHD, P E TR, B
AP ELLND GHMIEIEETHEO TE),
B, BOoBHCRNEM®E 6 IR, g It

#5% 1HIFAEDORUCOHIGIOH
Table 5. An example of amounts of BHC

supply to a cow for a day

| BHC (sg)

| e | A 4 4 Total
Water 4.25 0.00] 13.3] 0.00/ 17.55
Feed 636 | 1.135) 440 | 215 2426

Fotal 640 | 1.135 453 | 215 |2d44

et Ak BIEROBHCRYEA

Table 6. An example of BHC concentrations
in water, urine and feces

! BHC (ppb)

Total

mJB"T!a

Warer 0.085' 0. 000, 0.265{ o.ouni 0. 350
Urine 0.095' 0.200, 0. 121; 0.775] 1.191
ces 5.16 ! 6.18 | 6.45 | 4.56 ¢ 22.35

ok & #oo12 T

B7E 1H1IBY%DOBHCHMD
Table 7. Amounts of BHC isomers excreted

from a cow for a day

BHC {ug)

a [ B E ¥ I 3 | Total
Urine o.05] 2.000 1.21] 7.75 1191
Feces Coc 1129 | 154 | 168 | 114 | 558
Milk 120 | 210 | 15.00 15.0] 360
Total 250 | 366 | 177 1137 | 930

HedE fiElLis AL
Table 8 Total amounts of BHC isomers

excreta and feed supply

w|517i6lTota1

Total supply 4] 640 1,135 453 215 2,444
Total excretion (3] 250|366 177 137 930
A—B | 390 769 276 78 1,51¢

94 AL B Hu oW E
Table 8. Ratio of BHC isomers supplied to

those excreted

BHC (%)

e | 8| 7 |4 :Tom

Total excretion 43.50

56. 50

39.10' 63.60

39. 04\ '32.26
60. 90! 36.40

60.96; 67.74

Unknown :

fob, FETCLr-f6> -l a-fh>0-ff, RTIiLd-f>
Syt {hDIFloie b, AEESEERE &4
I-{ERFIZ S,
LIHLI XM OB HCHEEE®E 7 22URT. >4

fL>Boliic, A~BHC oiisidy,

arighnt b aghltit L OERE S ML, BELREEI
BIZET, THOLHL §-BHC ©67.74% L% <, 3-B
HC (336.40% & g ¢ o T, ZOTHO LI
FCERILZ D, DELRY, AETRHDH I WTE
EESTHEREND LB BRD,

5L eI Al O BHC OIS 28
WHEIF RN 5 5L FOBH COHEE,
a-, B-BHC 24919%, wiu~ce-BHC #4579, r-BHC
]3%Edind, Eraeflknoi el oMk
B-BHC 23595794, a-BHC 2i8948% &% ¢, 6-BHCHl
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BE 2L ITLiihFoBHCIChD B
o B HCLDRE at

Table 10. Percent of BHC in milk in total

amounts of supply and excreta

BHC (%)
N l a ! o E lTotal
Percent of milk in
total amounts 18.75 18.50| 3.31

of supply 6.98) 11.89

Percent of milk in .
total amounts  of 4800 5?.38E 8.46, 10.97} 31.20

excreta

r-BHCI8%EAT o TnB, ZHL
EaRahER s - o BRAGSNh A

#¥11% ¢,
1ATHDOTH
BT,

6. R #PODEY

HEP GBHCORBMEE LT, Zaerv/—a
Erue~y By FRELTWED, S OEYREETS
FeadlI, 2 4=, 2,6-S P AT o/ —a, 2,4,6-. 2,5,
- T aAT o —ne, 1,2,3, 1,2,4- b
vEv, 2,3,4,6-F T 0AT 2 S — AT, S
A= T5 T 4 —CHNLEMN WTROokEHd
RRBPI b s ERTELh -7,

E g

Vo

RS, RHRCERR T A H BB AT 2 i 97

SO EEMEL, EMICLE b RSEEYOB
Hca%L%@M@ﬂﬂ%*@BHC@%ﬁtﬁ«tc

‘m ﬁﬁﬁﬂkBHC#ﬁ&%h.ﬂﬁ@@BHC@&

T AT O F AR & D 0SS - T,
(2) EEGRYOBHCTI f-BHC #% <, 0-BHC
P3RS,

(3 #HEFACBHOARER, F-BHC #E <.
y-BHC, 3-BHCH W s -7z (0.002ppmBElIT).

(0 ZHmMoEA e S G2 Ao Thiho f-BHC
A emas iz, . .
(5) MREFEFHOBHCIIOWT, BURHIESH LA
B, E-EMEREALBRL, Oz LR F0B
HCOAHAIHEFURICllE n s Z £ 2 TR &5,
6 1F1[H% 0o BHCOHEILHIN0E T, +03
HHFLICE T NADIT 3600 THB, USSR
3k F0%IIY 5, -BHC it iaihed ¢, f~-BHC
REEE R S e,

) B, R ey EY, e o/ —;m‘g
¥ O BHC AR £ BT o,

3 ik
0 _REE - SRR R 1
256 (1970)

(2) ZEIHRG:: BoBlS: 35: 56 (19700

Summary

BHC in the Milk

By Tetuki Kawanara, Masao Moku and Hiroaki Nakamura

The study was carried out on determination of
residual BHC in feed,
cows from May, 1970 to May, 1971.

BHC was found in all feed sampies.

milk and excretion of 4(

Residual
fevel of BHC in the concentrates was ten times
higher than that of the roughages.

Residual level of F-BHC was high but 3-BHC
was low in the concentrates.

BHC was found in all milk samples, A-BHC
was much but y- and §-BHC were less than 0. 002
ppm. In the summer, much roughages were fed to

the cow so that only a little of g-BHC was found

in the milk.

Resulting the analyses of same day, high corre-
lation was obtained between the BHC in the feed
and in the milk, This means that BHC in the
feed excretes quickly into the mitk,

The total amount of BHC excreted by a cow per
a day was 930pg (360 xg in milk) and it was 4094
of the total BHC in whoie daily feed.

d~-BHC is easily excreted but f~-BHC is difficult,

Chlorobenzene and chlorophenol (metabolites of
BHC) were not found in the urine and the feces

on gas chromatogram.
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Velnds & S EBICBE T 2 A BERACET AR

B REOBRFESNIHEHEDOERELE

R

HRBERROERBE SN E TRl L. &
Tyl PAY R b FI T4 ~TOVVT oL, B
BILECDRFARY e b I T 4 —~TERT S, Lin
L. fa& iz onRmoRfev i+ 25 B+
vikEmERbhs) gEh, EREFRHEICL Tn
D, EETRMN e~ b7 4 — 0 - ThERE
THRZERTEL, FHIF/ — AT Am )£ H
W, FEMINEIREERL, KL TE{HEYRL
BEGBER Y. COERL~F 20 oA ORESH
47700 HACTRAAY, (LOITHERMOBRBE ST
LITACE LS.

EE DuRE
| @ FEMIEBAAY o= 797 SNi (8,
ECD{¢

? BE: ~Yarorifif(FATu TS 4
~AREREED w5,

TR X O

| GENEOTEANICEISELRE

=R =AM ) I LRSI A Ry =
T b ZAREIED L SIZRDD, CHTIRERTE
Th D,

T H S —AAET S ) B L SIS 2 [ A
AZa= b F T A fibN. DOESILETRCER
THTHD, HEREER LN TEERDNS,

2 ~FEoo)oEEAYICLBRNRE

AT FIaADGREITERDOEERRTL, B
IFUTRLA, 0S8 MAATE 4 2o - 755 5,
T AT a DN T uAF Y AERLCHY, iy
Thotz 1IBFMAETHFEYSCHD, 5 oINBCH
WL Cuts, FRSETHTIEE 1 EOBDCHE,
REBRRCT27% CHy, C2RELFUCHT A
& &L,

"

Respense

Time

BLE 2%= 5 7 — il v cmmL i B
ROREOH AT a~= ¥ 9 a
Fig. 1. Gas chromatogram of Welsh onion

without reaction of 29  ethaneolic
potassium hydroxide
o
2
2l @
€L
o
J
Time

B2E 2%=#8/ —AAEWES Y CHE L EE DR
EDHAZa~< v IF A
TFig, 2. Gas chromatogram of 29% cthanolic
potassium hydroxide reaction products
of Welsh onion added with heptachlor
®:solvent, &:unknown, @:heptachlor

( 28)
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Table 1. Decomposition of heptachlor by etha-

nolic potassium hydroxide

Decomposition percent

Pecomposition time

(min} of heptachlor
5 2.7
15 21.3
30 46.6
@
®

Response

@

&)
j\@
®
(A)

ey, R T D EMERRIC BT A B4 29

v R AT e A, BMETCHBLI AT oY
T57 4 — TR 5.

HAZa< T o5
590V-17/7vsvil7W.AW, &% vl
54 :1,5m, FfE I, &S s8EE210C, 3
ADERE : 250°C, HETHEEE : 300C., Fao Vv

SR ZHL 60mi/min

4 BEEREE
~F 27 an 0.0dppm WRNORFC T ERMEE
Fievs, FOREREE S 2 FITF4, BURELST. 5~110

®

1A

(B) (C) Rt

HIH Fyrur0FAAVMBROFATa< T Ta
Fig. 3. Gas chromatogram of heptachlor after alkali reaction
Decomposition time A : 30 min, B: 15 min, C:5 min
@ : solvent, @ : chlordane, (® : heptachlor, @ : unknown, & : unknown

2.3 WEadE
WIEOERES & LT B LA 2F¥ ol th
B, FEPI— b L7AF 5087 % b v 100ml #in
%, EBZeOHFTS R —b D, H5AT 4T~
GC3TARTD, w—F Y iR —FEH, R
CHET-C 50mi [ZEHFL. 500mi = — MIBL,
2 95tk 250m! #inz, ne~F9 50ml G 2 [HH)
HE 5, n-~% 9 v BHRERCHAES HIZ 10mi -
TR, M5 aduw MFIIwY A5 g (130T
TERL L7 b @) B, 2 g OWKENY BRIL,
PR R LA L, n-~%% v 50ml CEHY S, ¥
B s RIEF T — 2 ) ot — 2O, 850
BEL, 2%w4 s —AMTHES Y 20ml wink T, #
E85CC 5 AHEHT 5. To%, K30ml BinigTh
w— bZRL, n-~Fv 20ml T2 AL, KEE
FTH, n-~FHwE 54/ v =2 — ke
W€ 2|, RCHEEA20mI C1EPEL, n-~E

WBTHY, FH104.5% L BIFTH - 72,

ZOREEY, BHC, FAFNY, FaaFYy, =¥
FU v off SRR &0 X 5 ih FEF
i IGHCcE s b0 L Bbhh3,

BoE hEFhoO~FZ 7 orOEHE
Table 2. Recovery of heptachlor in Welsh

onions
Added (ppm) I Found (ppm) | Recovery(%)
2.00 1.95 97.5
2.00 2.10 105.0
2.00 2.21 110.5
2.00 2.10 105.0
Ave, 104.5
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Summary

Removal of Interfering Substances in the Welsh Onion in Determination of
Heptachlor

By Tetuki KAWAHARA

When residue analysis of heptachlor in the Welsh

onion was practiced, organosulfur compounds
interfere with analysis, but it is found that these
interfering substances can be removed by alkali
hydrolysis method,

Interfering substances were washed off by water
by adding 2% cthanolic potassium hydroxide to

the sample and heated 5min. at 85°C in the water

bath.

In this reaction, heptachlor was decomposed to
a small amount{2. 79)of chlordane, two unknown
compounds were expressed on gas chromatogram
when reacting time was long. Recovery ol hepta-
chlor by this method was good and its average
was 10493,
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Fig. 1. Absorption curve of BFC isomers in
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Table 1.

Rate of BHC concentration in root or straw of rice plant at harvest time to

BHC concentration in soil at harvest time

. Rate of absorption in root of Rate of absorption in straw
Concentration of BHC added rice (%) of rice (%)
to soil (ppm) @ l 8 I ¥ | 5 ' & ] A l ¥ 1 8
0.05 1712 539 743 661 1057; 444 729 65.5
0.10 2781 494 709 776 485 156 165 107
0.50 4494 623 905 825 1372 690 713 363
2.00 799 107 156 117 135 355 221 100
Rate of absoption (A method)= BHC concentration in root or straw of rice at harvest time % 100

BHC concentration in soil at harvest time
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Table 2, Rate of BHC concentration in root or straw of rice plant at harvest time to BHC

concentration in soil at transplantation

. Rate of absorption in root of Rate of absorption in straw
Concentration of BHC added rice (%) A of rice (%)
il

to soil {(ppm} @ 3 2 ! y [ R i o l a ! ” | 3
0.05 206 285 104 2620 145 229 102 ! 25.0
0.10 310! 295 130 220 47.0 88.0 28.5 26.5
0.50 4343 326 136 3521 114 268 128 | 129
2.00 218, 533 216| 61 50.0, 213 523 54.5

Rate of absoption (B method):BHC concentration in root or straw of rice at mhf.i‘fw‘i'fiti‘?’-’i:xioo
BIHC concentration in soil at transplantation

I TR (CHE)
Table 3. Rate of BHC amounts in the root or straw of rice plant at harvest time to

BHC amounts added to soil at transplantation

- a :
: Rate of absorption in root of Rate of absorption in straw of
Amount of BHC added to rice (94) rice (%)

soil (ug) @ l 2 ! v P I o l 8 l v ! 3
50 l 0.96 1.31 0.48 1.2 1.95 2.1 0.61 0.99
100 1.01 . 94 0.41 0.72 1.22 1.93 0.85 0.21
500 . 1.43 1.07 0. 44 1.13 0.28 0.51 0.17 0.15
2000 ' 0.69 0.24 0.48 0. 24 0.42 1.79 0.45 0.46

Total BHC amounts in root or straw of rice
Total BHC amounts added to soil at transplantation

Rate of absorption (C method) = X 100

R X100 i L AEEER ST 2BETTH, # 1) AHHZES - HilFER - [Oat: : thduplg
EEMNUTEM Ch -7, EFEBOMBIIEBRE 24 : 184 (1959)
BEOBR TR . 2) KRG, - PRAE « A Noo 11:73 (1971)
3) MR - 2B0EHE : A5 No. 11:47 Q970
3 ik 4) JHEEE : A No. 11:81 (197D)
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Summary

Absorption of BHC by Rice

By Tetuki KawaHara

The study was carried out on the absorption of
BHC isomers by rice planted in the pot.

The amount of BHC was larger in the root than
in the leaf after 87 days of cultivation (as concentra-
tion of BHC isomers), The amount of BHC iso-
mers in the root decreased in the order of a-, f-,
8- and »-BHC, and in the leaf, 8-, -, - and y-
BHC. Concentration-absorption curve of BHC jso-
mers, except 7~ and B-BHC in the leaf, turned
horizontal according to BHC concentration in-

creased in the soil,

BHC residue in the soil at the harvest time was
in proportion to BHC added to the soil at the
beginning of the test, However, a-BHC disappear-
ed faster than the other isomers when its concen-
tration in the soil is high,

The rate of absorption by rice was below 29
and that of the root, leal and straw was about }
94, respectively,

The result of present experiment supported the

data from the field test,
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Table 1. Amounts of BHC isomers in cigarette,
its smoke and ash (pg)

Amount of BHC isomers
\31{0 in 5g of cigarette
S —
ample S e | B | 7 9| Toal
Cigarette 0.745: 1,155 0.865 0.815 3.580
Smoke 0.000, 0.340 0.508 0.307 1.151
Ash 0.011} 0.038 0.010! 0.009 0.068

0.505ug, 0-{kA0.307ug T &3 1.15pg THhotz,

2. RoFoBHC

TR D12 U703 TO0SHInEREE L. TS ok
BFOBHCOSN #H I inotz, o=, 8, v, o-{at
A B &R,

5g OfFT e, FOM KFEOBHC®E 1 IR

(3)



36 B

H2k BHCOESR
Table 2. Percent of BHC isomers in cigarette,

its smoke and ash

BHC isomers(94)
@ B8 7 a Total
Cigarette 21 32 24 23] 100
Smoke 0 30 43 27 100
Ash 16 56 15 131 100

H 34 BHCOMENI L 5 SIERoE R
Table 3. Amounts of BHC isomers obtained by

heating each BHC isomer

Isomer produced (ng)
Isomer heated

a % B ] 1 [/ | Total
a-BHC ase)| 150 18 4l 506
g-BHC 116 (317)! 153 43 628
7-BHC 148 136 (178) 22 484
3-BHC 2| 13 147 Uy 482
Average | 125 136] 149] 36 446

{ ) :This value was amount of

undecomposition compound.
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Fig. 4. Gas chromatogram of blank sample in

quartz tube
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Summary

Degradation and Isomerization of BHC by Heating

By Tetuki Kawanara and Masao Moxy

The study on interconversion of BHC isomers was
carried out wsing pure BHC isomers by heating,

It was found that a~, -, 7~, and §- isomers of
BHC were isomerized by heating on the evaporat-
ing dish under atmospheric pressure at 260°C.

Under these conditions, «~-BHC isomerized to -,
- and §-BHC, and 1,2,4- and 1,2, 3-trichloro-
benzene,

However it was presumed that the cvaporating

dish contained the metalic aluminum and iron and
these metals had an effect on the isomerization of
BHC, then using the quartz tube, pure «-BHC
was isomerized to 8-, 1- and §-BHC under atmos-
pheric pressure at 550°C and other BHC isomers
were also isomerized,

This was found in cigarette that was intercon-

verted by heating,
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Table 1, The ratio of the results obtained by acetone-soxhlet method to
those obtained by hexane shaking method. (unpolished rice)

:\Bﬁ\‘{’f{’__ ' Intact 20~40 40~60 60~80 | 80~ ] Average
a-BHC | 5.95 I 1.73 1.61 1.64 1.85 2.56
B-BHC 1.69 | 0.73 0.93 0.82 0.93 1.02
7~BHC 3.28 1.79 1.92 1.79 2.14 2.18
3-BHC 4,50 1.25 1.33 1.75 1.85 2.14
Average 3.86 1.38 1.45 1.38 1.69 E 1.98

Bed ~Fvv-RLIMMERICIBBE L E L EDT £ vy, 2 AL~ RRTEOE (D
Table 2. The ratio of the results obtained by acetone-soxhlet method 1o
those obtained by hexane shaking method, (polished rice)

Trme— I e Dome  wew | om0 | A
a-BHC 1 1.50 1.78 2.29 1.89 1.84
g-BHC 0.67 0.47 0.73 0.90 0.69
+-BHC 4 2.40 2.75 3.00 2.50 2.66
3-BHC H 4.00, 4.00 5.00 6. 00 4.75
Average 2. 14 2.25 2.76 2.80 2.49

#3E SEENMERERICE S BHC ¥
Table 3. The analytical values of BHIC isomers obtained by ultrasonic-wave

extracting method

—_— . ——— - e JE— — — (ppb)
Sample ] e-BHC E A-BHC E r-BHC #-BHC
Unpolished rice 1 3¢ (139 9 (1. 46) 14 (1.75) 7 {L75)
Polished rice 10 (1.25) 4 (0. 44) 7 (1,200 1 (1.00)
!

Values { ) are ratio of the results obtained by ultrasonic-wave extracting method to those
obtained by shaking method.
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Summary

Relation between Size of Grinded Rice and Extraction Efficiency of BHC

By Tetuki Kawauara and Masao Moky

The study on kind of method and size of grinded
rice concerning extraction of BHC in the polished
and unpolished rice grain was carried out.

Acetone-soxhlet extrating method was most
adaptable to -, y- and 3-BHC residue analyses and
hexane-shaking extracting method was adaptable
to A~-BHC.

In acetone-soxhlet extracting method, «-BHC in
unpolished rice of 20~40 mesh in size was most

extractive but other BHC isomers were extractive

in inverse proportion to the size of rice.

In hexane-shaking extraciing method, «-BHC in
unpolished rice of 40~60 mesh in size and #-BHC
in polished rice of 20~-40 mesh in size were most
extractive, but other BHC isomers were extractive
in inverse proportion to size of rice.

The ultrasonic wave extractor was more extrac-
tive than hexane-shaking method for BEFC isomers

in rice grain except ~-BHC in unpolished rice grain,
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Frntr. T a-, FBHCRLKES>ITH>TE, 8- 1

1% KEEM (0~20cm) o BH CEER
Table 1. Residues of BHC in surface layer of paddy soil

B (ppm) B
l a-BHC | B-BHC | 7-BHC | 8-BHC afr /7 afr

1 0.023)  0.036]  0.009  0.025 2.56 4.00 2.78

2 0.097  0.430)  0.042,  0.006 2.31  10.24 0.14

: . 3 - 0080 0313  0.023  0.024 3.48  13.61 1.04
Prefecture 4 0.037  o0.18  0.022  0.02L 1.68 8.55 0.96
5 1 o008  0.08  0.004  0.002  2.00 1475 0.50

6 0.007  0.050  0.006  0.003  1.17 8.33 0.50

1 0.028  0.133  0.006  0.022, 467 22.17 3.67

2 0.148 o157 ool oo 1057 w21l L2

Prefecture LI 3 0.088  0.287  0.038  0.014  2.32 742 0.97
4 ; o0.01L  0.048 0003  0.038 3.67 16,00 12.67

5 | 0009  0.018  0.004  0.001 2.25 4.50 0.10

6 0.0151 0.026(  0.005  0.012 3.20 5.20 240

1 * 103 0720  0.063  0.050  16.41  11.43 0.79

Dol 02 018 0.007 0007 3057 2614 3.6

Prefecture 1M1 3 | 0.040  0.080  0.040  0.017.  1.00 150 043
4 0.018  0.05  0.071  0.004 0.25 0.70 0. 06

5 0.126  0.204  0.024  0.03 5.25  12.25 1.50
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BHC ZIR>STR>1ETH- 7.
22y §F-a->r->3-BHC, | LT ENN ->a->

LRCirfg, O

e, RH0 B+ SEBESR M 50 SI18% 43
o KELE (20 F) theo BHCERIR
Table 2. Residues of BHC in subsoil of paddy soil
e _ e _
j «-BHC | §-BHC 1 7-BHC | 3-BHC ﬂ &/t Bt 37
1] o002 0.014 0.003  0.001 0.72 4.24 0. 40
2 1 0.006 0.032 0.007,  0.001 0.86 1.82 0.14
. 3 | o0.008  0.051 0.005  0.006 1.32 10.73 1.30
Prefecture I
4 0.010 0. 045 0.005  0.014 2.07 9.06 2.81
5 1 0.003 0. 024 0.004  0.001 0.66 5. 64 0.18
6 0.005 0. 014 0.007  0.001 0.66 2.04 0.10
1 0.006,  0.015 0. 005 0.001 1.18 3.14 0.29
2 0.011 0.033 0.008]  0.006 1.79 5.54 0.98
3 0. 004 0.003 0.004  0.005 1.06 0.76 1.31
Prefecture I1
4 0. 002 0.008  0.004 0. 005 0.62 0.75 0.11
5 0. 002 0.002]  0.003 0. 001 0.82 0.73 0.25
6 0.003 0.078 0. 003 0.001 1.02 23.09 0.21
1 0009 0.0 0. 006 0. 005] 1.40 3.84 0.77
2 0.292 0.377 0.027 0.201 10.70 13. 80 7.44
Prefecture II1 3 0.006 0. 003 0. 008 0. 004 0.97 0.55 0.60
4 0. 004 0.074  0.005 0. 009 0.71 14.83 1.79
5 0.016  0.005 0.009 0.014 1.75 0.5¢ 1.53
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Table 3. Relation of residues of BHC and type of surface layer (ppm
i n 2-BHC 5-BHC y~BHC |  9-BHC § Total
! : B,
Sandy loam % 1 0. 007 0. 050; 0. 006 0. 003i 0.066
Loam 3 0,022 0. llSi 0. 017; 0. 016E 0.168
Clayey loam 5 0. 072 0. 248; 0.027 0. 018*E 0. 365
t
Clay ; 3 0. (}35i 0. 090 (. 029. 0. 019[ 0.222
H4# BHCREELOLLOLME ORE
Table 4. Relation of residues of BHC and type of subsoil (ppm)
n | @BHC | p-BHC r-BHC |  4-BHC Total
Sandy loam 3 . 0. 0055 0.0210 0. 0(353i (.0021 0. 0334
Loam 3 0. 0069] 0. 0250 0. 0058 0. 0061 0.1021
Clayey loam 4 0. 0078; 0.0198 0. 0061 0. 0082] 0.0420
Clay 2 0. 0029 0.0439 0. 0041 0.0051 0.05359
M54 BHCHRME:ENOREL DG
Table 5. Relation of residues of BHC and humus content in surface layer of paddy soil
.. tepm)
H““‘“?%"““"m n | @-BHC |  p-BHC 7-BHC -BHC |  Toral
) 0 _ _ _ _ _
i
0~2 3 0. 055; 0.255 0.028 0.019 0. 366
2 ~10) 3 0. 019 0.080 0.011 0. OL0] 0.120
10~20 4 0. 066 0.202 0.023 0.022 ¢.313
#6# BHCEREBL.LOEHE DMK
Table 6. Relation of residues of BHC and humus content in subsoil of paddy soil (ppm)
H“’““-‘E%“t“m n | eBHC 4-BHC 7-BHC 3-BHC Total
0 5 0. 0036 0. 0211 0.0033 0.0021 0. 0300
0~2 3 0.0032 0.0061 0.0029 0. 0013, 0.0134
2 ~10 0 -~ — — — —
10~20 4 0. 0078 €. 0199 0. 0061 0. 0082 0.0420
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Summary

BHC in Soil of Paddy Field

By Tetuki Kawanara, Mikio Marsur and Hiroaki NakaMura

The survey on the contamination of the surface
soil {0~20cr) and the subsoil (helow 20cm) by BHC
in I prefecture (Kyushu), II prefecture (Sanyo)
and III prefecture (Tohoku) was undertaken in
1969.

Residue level of BHC isomers in the surface soil
BHC
seems to be the pesticide that very little move into
the subsoil,

was much higher than that in the subsoil,

The content of four isomers of BHC in the soil

decreased in order of 8-, @-, y-, and 3-BHC,

There was no correlation between application
and residue level of BEHC, but BHC in the soil was
less where application dosage of BHC was less in
the previous years.

The rate of 8-BHC to 7-BHC in the soil was
higher than in the technical BHC, Residue level
of -BHC in the soil containning much clay and
humus was much higher than in the soil contai~-

ning less clay and humus,
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Summary

Disappearance of BHC on Petridish in Room

By Tetuki KawaHARA

The study was carried out on the disappearance
of BHC isomers in the formulations on Petridish in
the room temperature.

It was presumed that the factors of disappear-
ance of BHC were decomposition by sun light (ul_
traviolet rays) and evaporation of BHC itself,

a—-, 7- and §-BHC on Petridish disappeared rap-
idly but 3-BHC disappeared slowly,

The disappearance speed of BHC in the formu-
lations was slow in @-BHC in the order of emulsi-

fiable concentrate, wettable powder and dust, in

A-BHC wettable powder, dust and emulsifiable

concentrate, in y-BHC emulsifiable concentrate,
dust and wettable powder, and in ¢-BHC wettable
powder, dust and emulsifiable concentrate,

There was no general tendency among the for-
mulations but disappearance of BHC in the dust
formulation was slow in general,

The disappearance curve of BHC was slow with
days as same as that of residue in the c¢rop and in

water.

Hii (Potency)
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Disappearance of BHC Isomers in Water

By Tetuk: Kawadara

After pure BHC isomers were dissolved in the
water in several concentrations, they were stored
in colorless wide-mouthed glass bottles and then kept
under the sunlight but not exposed to the rain.

The disappearance of BHC in the solutions was
determined, The disappearance of BHC isomers in
B- and
8-BHC, a-BHC in the water almost disappeared
but about 20~409% of initial concentration of F-

BHC was remained after 40 days.

the water decreased in order of -, ¥-,

The rate of residue of a-BHC in the concentra-
tions of 0.0l~5 ppm in the water was the same

regardless of initial concentration of &-BHC in the

test peried and it was 1094 after 7 days. The rate
of A-BHC residue in the water increased in inverse
proportion to the initial concentration of S-BHC
in the water, and it was 559 in 0.0l ppm plot 7
days after. The rate of y~-BHC residue was the
same as @-BHC except in 5 ppm plot, however,
the rate of 3-BIHC residue in the water showed no
correlation to initial concentration in the water,
The half life of concentration was 4~6 days
in a-BHC, 4~9 days in S-BHC, o~11 days in
7-BHC and 10~22 days in 3-BHC, respectively.

Disappearance of ¢-BHC was slow. ,
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Table 1. Rate of pesticide amounts in turnip to pesticide amounts added to soil at seeding time (94)

Concentration of

heptachlor heptachlor plus

pesticide added to | dieldrin endrin - heptachlor l epoxide i:;g;aiglexior
soil {ppm) ! Leaf i Root  Leaf Root ] Leaf l Root Leaf I Root Leaf | Root
0.05 EooT W 2L 0 8.00 146 Lm0 Q. 913 126 6.60 216  7.51
0.1 To400 3400 400 — o 48! 100 0.67 5. w1 15 6.0
0.5 . i 4. D(}i 26.0 2. 00( 18.0 Q. 09i 1. 20 .71 3. 70| 0. 801 4. 90
1.0 ; 4. 00 25.0; 1.00. 12.0 0.05 0. 74 1.00 9. 20‘ 1.05 9.94
5.0 L ooi 5.0. 1.50 270, ©0.04 0.10) 0.11  1.00  0.15  1.10-
10.0 o400 LO 044 L4p 0 04  0.07 0.13  0.94 017 1.01
50.0 i' 1.00‘: 4.0 — 0. 86 0.01 0.04! 0.04% Q. 25 0.05‘_ Q.29
Bof sl oaR L D HELRRE (CHED
Table 2. Rate of BHC isomer amounts in turnip to BHC isomer amounts
added to soil at sceding time (%)
Concentration of @ 8 T 3
BHC added to SV SN POV D) [SRUONS i
soil (ppm} Leaf | Root Leaf I Root Leaf i Root Leaf | Root
0.1 3.50 2,00, 530 6.800 140 10.8 1.40 5.2
0.5 L 7.00 16. 10 11.30: 11. 80, 27.2 23.1 17.8 12. 5
1.0 3.60 9. 30] 9. 60 9.20 21.1 17. 4 13.3 12.4
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Table 3. Rate of pesticide concentrations in turnip to pesticide concentrations
added to soil at seeding time %6
:ﬂ——— —_— ,7 ol [ Y ) s e Rt ,ﬁiel;tm_
Concentration of  gia1g4n l endrin heprachlor Seg;aitglcﬂor heptachlor
pesticide added to | o o 1ep epoxide
soil {ppm} Leaf [ Root  Leaf L Root | Leaf l Root | Leaf I Root | Leaf I Root
- . I, 4 L | :
0.05 128 1 368 | 144 256 16.0 16.0 ¢ 22.4 116.8 38.4 . 132.8
0.1 1 72.0 440 68 — - 80 12.8, 11.2 65.6 1.2 78.4
0.5 t 70.4] 388 30.4[ 272 1.6 17.9 l 12.0 55.4 13.6 73.3
1.0 70, 4‘ 375 20.4, 180 .} . 0.8 11.2¢ -i7.47 139 18.2 ! 1502
5.0 30. 4 135 10.8! - 76.0;,  1.34 2. 54; 4,12} 28.4 5.460  31.0
10.9 72.0 23. 5’1 72 21.6 0.62 .04 2.10 14.9 1 2.72 15.9
50.0 I 2.9 184 w{ 12.4  0.15  0.54  0.51] 3.60 0.65 414
| ) ’ i R 1 !
F4E FETOIFERNE L DHELBEE (BED
Table 4. Rate of BHC isomer concentrations in turnip to BHC isomer corcentrations
added to soil at seeding timne : ' ’ . 69
Concentration of ® ‘ 8 ¥ ‘ 8
BHC ‘added to —— e —_— .
soil (ppm) i Leaf Root Teaf 1 Root I Leaf | Root Leaf ’ Root
0.1 - 120 50.00° - 180 170/ 40 - 27 150{ 130
0.5. 136 209 220 l'i"4E . - 532 340 348 - ‘232
1.0 67, 146 7 13 o0 22 27 103
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Summary

Absorption of Chlerinated Hydrocarbons by Turnip Planted in Pot, and Their
Translocation in the Plant,

By Tetuki Kawanara and Takiko NAKAMURA

The study was made on absorption of chlorin-
ated hydrocarbons {(BHC isomers, endrin, dieldrin,
heptachlor and heptachlor epoxide) treated in soil
by turnip planted in pot, and their translocation
in the plant,

All kinds of tested hydrocarbons were absorbed
by and translocated in turnip.
increased,

Amount of absorption by turnip

proportionally with the amount of hydrocarbons in

soil. Residue amount was larger in root than in
leaf. Each absorption curve of hydrocarbons dif-
fered and that of endrin, dieldrin and heptachlor
showed sigmoid.

Rate of absorption by turnip differed by kinds of
hydrocarbons and their concentrations in soil. BHC
was absorbed the most, endrin and dieldrin the

next followed by heptachlor and its epoxide.
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Fig. 1. Oscillopolarograms of carbamate pesticides (1 ppm, respectively)
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Table 1. The conditions of the oscillopolarograph and measured results of carbamate pesticides
at the given conditions

Bl inds | el ‘ ‘ : = ” C.arba:
Ses — % | Nag ‘c PMcéMTMC%M IPC| PHC MPMC| XMC | 0
Delay (see) vy W v = [ R ST (R
| |
 Sweep (sec) 30 80 3.0 3.0 2.0 3.0 3.0 2.0
Eigailitionms - | Rate (V/sec) 0.3 O'Si 0.3 0.3 0.5 0.3 0.3 0.5
| Deriv, time consit. b 5 | 5 5 5 5 5 5
' Cell I sens. 200 50000 1000 1000 200 . 2000 2000 200
| H.sens. (V/F.S) 8 1@ .1d cxd  Ld . LE S Lt
 Half-wave potential(V) —0.51] —0.54 —0.52 —0.57 —0.57 —0.48 —0.46 —
- Height -1 78 123 78 73 93 169 =
Results 5

Height at sens, 5000 4425 78 611

| Minimum amounts of | i | ‘ | { —
 detection (ptg/5ml) 0.01 0.50 0. 10: 0.15 0.03 0.20 0.10 .

300 1825 232.5 422.5 =
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Fig. 2. Oscillopolarograms of carbamate pesticides at recovery test
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Table 2. The conditions of the oscillopolarograph and recoveries of carbamate pesticides at the

given conditions

= | _ ! o Ty o =
.. INac/Nac|lcPpMmclcPMcMTMCMTMCIMIPCMIPC
Ttams _ Kinds 70 ) (U[ @) M (@ @ eI
| Delay (sec) to| 1o 1o 1o 1o 10 Lo 10 L0
Sweep (sec) 3.00 3.0 2.0 2.0 3.0% 3.0 3.0; 3.0 3.0
Conditions | Rate (V/sec) 0.3 0.3 0. 5| 0.5 0. 3: 0. 3‘ 0. 3\ 0. 3I 0.3
| Deriv, time const. [ 5 5 4 ‘ 4 5 i 5 | 9 5 i 5
| Cell T sens. 1000 50000 200, 200 1000 1000, 1000 1000 2000
| H.sens. (V/E.S) 1o 1o 1.0 Lo Lo Lo Lo 1o 1.0
Heltwaye —0.51-0.51 —0.5¢ —0.54 —0.51 —0.51 —0.54 —0.5¢ —0.46
e entialDIV] . y .54 —o0. : ] 54 —0. A
| Height @ 90 29 5 9 84 129 132| 82 i
Recovery (%) 65.0| 105.0 . —| 55.6 854 70.6| 851 583
| Half-wave !
| potential @y |~070  —| —0.68 —0.68 —0.67 —0.67 —0.67 —0.65 —0.68
Results | Height ® 58— 81 32 52 9 18 14 42
| |
| Recovery® (%) 40.3 —| 102.4 60.20  34.9 4.8 7.1 —|  26.0
| Recovery calculated .
by B 6o 99.0 0.8 8.2 9.2 9.0 809 1042 1041
f;%covery by B+ | 1053 —  102.4 602 9.5 90.2 77.7 8.1 843
| Amounts added in |
| sample 1008 (nE) 0.02 0.02, 1.00 1.00, 1.00 1.00f 1.00  1.00, 1.00
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Summary

Analytical Method of Several Carbamate Pesticide Residues by Oscillographic

Polarography

By Takahiro WaTanaBe and Hiroaki NakaMmura -~

Analysis of pesticide residues by oscillographic
polarography is a lule insufficient in sensitivity
of detection, but is applicable to detection, iden~—
tification and determination of pesticide compo-
nents that are present in less than microgram
amounts.

Analytical method of carbaryl residues in fruit
and vegetable by oscillographic polarography was
reported by PorrER and other.

In this method, nitrosation of oxime group in
carbamates was madg before applying to the pola~

rography.

The results obtained were as follow,

(1) This method was applicable 1o the analysis
of NAC, MTMC, MIPC, PHC, MPMC, and XMC
except CPMC and carbanolate including chlorine.

#) In this method, the concentration and dryness
should be carefully operated. - Two peaks were
obtained depending on operation technique, but
there was no harm in totaling contents of each
peak.

(8) As carbamates in solution tend to deterio-
rate, the analysis should be followed as rapid as

possible.
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H =52 — F RERFNOWE SIS H5HE
2 338 NAC (carbaryl) DB SHH:

A R ILT FER

H ot =+ BB BIOWRSITEIS — A~ M
PV CIASBELCERT 7 2/~ ifiE S 7Y
=9 ARECRAEI Y, HATET 2 HES—BNTH
B

WEHCERLENT WS, NAC (i-naphthyl N-
methylcarbamate)?, M I P C (2-isopropylphenyl N-
methylearbamate}®, B PMC (2-sec-butylphenyl N-
methylcarbamate}®, CPMC (2-chlorophenyl N-
methylcarhbamate)?, RO FETCRITTCES, Lk
L, MPMC (3,4-xylyl N-methylcarbamate), EPM
C (4~ethylthiophenyl N-methylcarbamate), AP C
(4-diallylamino-~3, 5-xylyl N-methyvlcarbamate) %
T == O A MR R T A e T V=
ARz ARETE TS T, 20k NAC, M
IPC, BPMC, CPMCTE4, -ohECILEE
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Chromatograms of reagent blanks
A : Non-purified chloroacetic anhydride
B : Purified chloroacetic anhydride

The peak of the derivative from NAC
(broken lines) is superimposed on the

chromatogram of the reagent blank.
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Chromosorb W (AW, 60~80mesh}{Z Silicon OV-1,
Silicon OV-17, Silicon 0V-210, Silicon XE-60,
Silicon SE-30 # &4 6% z—F . ¥& L, PIfE4m
BE2mOASALT 2% ER LT, KIBEREO S A
Tuw b aw L, TR0V CER LR,
Silicon QV-17 & Silicon OV-210 @7 5 HAMER TL
#z. Silicon OV-17 & Silicon OV-210 & CiLiEEos
P TR BT CH - 7z, Silicon OV-210 oH 5
SRFENT, B 5 AMEERORE 180C, £ Vv —3

A=t — P RRERO RSN MT TR Fid 65

W1 7 waT v F AUERCGT TR R oL
WpoE (%= v U oFs)
Table 1. Effect of impurities in samples on the

chloroacetylation reaction (in case of
cucumber)

Sample Sample |NAC NAC Recovery
number jweight {g)jadded{pg)found (ug) (%4}
1* 100 21.9 9.17 43.7
100 21.0 10.02 47.7
bl 100 21.0 18. 18 85.6
100 21.0 21.45 102.1

#  Blank sample
#% Treated with 30mi of N/4 NaOH and 20m!

of henzene

AN, P 60ml/FTl-F 7F TSI AT £F —
b OGS 65 TH Y. bRHEE 0.0Ing TH
el f-:e

4 Mg

NACOREANOLHORMGEL LT, s~
FIET 4 —HBIAT AT b T 5T+ —RRH
ENTVA, AQACHY X TiLE IR VO
FerAaRh Yokl  AEYERAL WS,
TR S 3 SBT3, BIEOTHERHRE
O ECHEEIMEN T B,

EHRECIE R IR FETS T -
HERE, EHEESIRR o e TES. ohb
OEENREIFT DL T ) Y u T v F ALREMNEIEE
NoX5Thad, T, FOLILHARAIu=bIS70
BT ARFERT S,

H 1Mo AH I CERA R L O R
7ot MBIINAC#ZIRAEL, T2/ Fun7?
e FALE T o b DTHY, B 23T AN USE
R s F AR ET R b o, B 1 ofn
[ENEE D i 45. 798, H 2 O F o304, 3% T
50, Pak) Ry Evisk 2EREREO R
B & ZHEZhTh » 72,

£ oF 4 EHOTEREGEROBR YT, ZOd
IZIZEBDE O b AEWEESSH D, COHEHEEL
T, FEARC L DA REE S £ FICNA CO A
HEMTEN S L AaESh, ¥, TAA MR XU
XY TOPREC X o TR F SR h s - fe
FhbEBhhd, Liohi-T, XhRFEReas:
BIHHE o~ ST —F AT AT ue b S
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2% NACOERHR

Table 2. Recoveries of NAC from four crops

B =S - RRERROBESTCNT 2P BiR 67

#33% NAC o R
Table 3. Rf values of NAC

NAC NAC found| Recovery
Crop | added*(ug)|(zg) (96)

Tomato 6. 00 4. 83 80.5
6.00 3. 80, 63.3

10. 50 10. 60 101.0

10. 50 8.57 81.6

12. 00 8.55 71.3

12.00 9.26 77.2

Cucumber 10.50 7.20 68.6
10. 50 7.44 70.9

21.00 18. 18 86.7

21.00 21. 45 102.1

Lettuce 5. 25 3.90 74.3
5.25 4.99 95.0

10.50 8.91 84.9

10. 50 8.10 77.1

21.00 20. 66 08.4

21.00 18. 00 85.7

'{._Tnpoiished 10.50 6. 82 65.0
rice 10. 50 9.32 87.8
21. 00 17. 74 84.5

21.00 17.18 81.5

* per 100g crop

o7« —OFANEE L.

§ RUTIREBOT NI ZICLIRESRY

BB 100g iITNAC#0.25, 0.5035.52F 1.0ppm 12
FABLICENLT, FVTIFERS e~ 5T
Ik BEESTER A, BEE#EY 1mlIZEEEL,
~ 4 gui ) VR0, 20, 40 FHEEEICEA
L, BH#% NACOBHER -7 3%, 0.25ppm
W o 102 B cHETNACK o EE e
Ei-, SI3FCER LAaBEE FoBERER LD
NACO REEERT, ZoEkRiko Rl
E100ng THh o 7.

% B

1 EREE

1-1 B

STwARy v R EET L,
A RS R AR L,

T by BIERR AR AT L.

v BRSO TRIELE (sl

Solvent Ratio  Rf value
n-Hexane 85

Chloroform 15 0.66
Acetic acid 5

n-Hexane 90

Acetic acid 10 0-28
n-Hexane 85

Ethyl alcohol 7 0.33
Acetic acid 8

n-Hexane 85

Ethyl ether 7 0.33
Acetic acid 8

Carbon tetrachloride a7 0. 60
Ethyl alcokol 3 )

DL vy ) oe e R

N/OZR@EHE>F b VT a2 & J — i

N/2 kil Vo st & — 5T

NIL K+ + 99 080
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W/ u~= b7 7EHEYVFIFRYTFIFB-10
CRue el

12 d5i

I FA e Yo AMN-208

T—t— 2 Braun 3 (fFv) SLIKMMIX EL

HE Y A e BAREHRRMEITEL H D, B

FWe — ML T KMATHEY = —# — (4 7%,

BB 5 B AR

o Y mastgiy—& o Blich & (A4 R) BMIELEY

HFAZu~= ooy HREFE JGC-1100

2 REHE

2.1 BRiESOER

NAC 1~10pg HEMONACO S Yo ¥ v
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L
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. Dy —H R BERARA T 60mi/5
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FF=ax—#- 1 XI0(6.4x107*A) 5 XiFx5(3.2
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AEEEES T U Y A300 8 dnk, WECC 2 ST 5,
Wile — kb (EESm) HHWTARL, £0AH{200
mi # 300ml DTS AIED, TP vy
o 33EINE, 30CTE — & UZouR L~ 2 R AL
TAmUIEEREL, WIS, EFHPCY Fas s g v
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5 CREWTAETS, 7 RAIABIVARLEOBE
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Summary

Studies on the Residue Analysis of Carbamate Insecticides
part 3. Gas Chromatographic Determination of NAC{carbaryl)in Tomato, Cucumber,
Lettuce and Unpolished Rice

By Yasuo Isuis and Yukio Yamasira

A gas chromatographic method was described for
determining NAC (carbaryl, 1-naphthyl N-methyl-
carbamate) as 1-naphthyl monochloroacetate.

The effects of the amount of monochloroacetic
anhydride and the normality of NaCH on the
monochloroacetyfation of 1-naphthol which was
produced on alkaline hydrolysis of NAC were
described.

The procedure adopted for preparation of 1-
naphthy]l monochloroacetate was as follows : 20m!
of N/4 NaOH, containing l-naphthol and 10ml
of reagent (49§ monochloroacetic anhydride in
benzene) were added into a 50mi funnel, and the
funnel was shaken for 1 mimute on a mechanical
shaker,

1-Naphthyl monochloroacetate and Impurities
could be separated by GLC on a 2m column of
Chromosorb W (AW coated with either 53¢ Silicon
OV-210 or 59% Silicon OV-17.

Pure standard could be detected at the 10 pico-
grams level,

The analytical procedure was as follows:extrac-
tion with dichloromethane, cleanup by the coagu-
lation method, washing of extracts with N/4
NaOH, hydrolysis of NAC to produce 1-naphthol,
washing of the hydrolysis solution with benzene,
monochloroacetylation and gas chromatography
with the electron capture detector,

Recoveries of NAC in tomato at (.06, 0.1 and 0. 12
ppm were 72, 94 and 7494, in cucumber at 0.1 and
0.2ppm, 70 and 949, in lettuce at 0,05, 0.1 and
. 2ppm, 85, 81 and 9294, in unpolished rice at 0.1
and 0.2ppm, 76 and 83%, respectively.

The poly-amide thin-layer chromatography was
used for the qualitative analysis of NAC residue.
The limit of detection was approximately 100 ng
of NAC.
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Table 1. Application date and dosage of iron methanearsonate (MAF)

Sampling site {g Black No. | Application Date of application Dosage ] As used
] o R U SO —
A 2 Jui. 22, Auvg.2 |x1i250 100{/10a
Hokkaida 5.28/i0 @
| B None — — E :6.5%
T e VN R JO R
C | 3 Jul. 3, Jul. 24, Aug. i * 1500 l
Hokuriku D : 2 — Jul-24 Aug 1301710 @ 5.638/10 e
| E | 1 - - Aug. i
i F 1 None —— — L :6.59% g
G 5 Aug. 13, Aug.25 4.5kg710a |
Kantd H 1 Aug.18 - ’ 1g/10 @
I i — Aug. 25 :
! None — — I D:0.2% %
- . . i
K 2 Aug. 26, Sept. 16 [ Se/l0a |
Kytshii L 1 Aug. 26 - ) 1€g/10 a
M 1 — Sepr. 16 :
N None e — l D :0.4% 5
E : Emulsion D : Dust
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Table 2.  Arsenic residue in rice plant of Hokkaido
Sample { Block No. Application Total arsenic | Inorganic arsenic; Organic arsenic
Polished rice A 2 8. 30 0.125 4. 175
grains B None 0.33 0.33 0.00
Unpolished A , 2 0.3 | 0.30 0.05
rice grains B | Nome 0.525 5 0.175 0.35
A | 2 4.00 3.00 1.00
Rice straw :
B ; None 4.75 i 2. 40 2.35
A 2 18.00 15.00 3.00
Paddy soil
t B None 13.50 10.00 3.50
ePEA AR ACE (EARY), ML BRI Mo ARHLREFERE 20y ) v v B
ARHE (RS 35 L UL BERRERGARE (FLEATIZ By B,

THIUERTFT O BRI U F-h5 i HR -2 o # R
i L AR o R 2 ER L~ (BIFZ2hEnds
X, PR, WEIHNE G X O e 3.0,
2 HESE

ARUT AV VG (A TV L)
6. 59l - JeHEl 3 X OB
O A8 B e ds X O L HBE

3 HemBHLTYAEAR

BB IO R 81 DR, RS E
DEHUHRE TR S A, TEA IO 2 BiREE,
# 1 EfEATE s X O, ACEni R e B S 2,
FEES GO 2 BERATE & X IR, K e
W, BE o2, BEEAGIO 3 ERAGER, s
LM, BEAGEO 2 BEATRE, HEAGHO ERAR
b & MBI & TR .

4 W B

FHE OIS L DR L. D BERRATIIR D
wikigr (- 5°C) Ik S EiThe7n

& W

1 b ERRSFRERES

BB CEITEa — e — I THRL, £0205 %,
Wi ik (W TE{EFL, 20O 5g%, Kl
S EE L tg, FLBECRTL Mmesh OEFTAHS
T, FOEgE, Th¥Eh 300mi Dirafd -z
S AIZOID ., 7k 20mi 35 ) OFREE 30mi #luk
I B, L EGE €, WEUREEIOmE &
miiﬁwm%L,ﬁmmﬁﬁaﬁﬁi,ﬁtﬁ%uﬁ

SRRy 9B T ve=Y s 25ml, R Tomi
Nz, Indk LEEED BUTATES LT HE0STEITWES
LT 100ml JZFEET 5, )

2 S BT AR KRR

el LUK L, TO108% 300m! Dk
EfTIATICEDRD1/10 N KkEEES b U Y A80m!
g T IR E SHE 2w, S8 L5
BT, LN e ing CHREE LT, &7 AHEEEC
FE L T155 1, 3000rpm CHEEETTR 5. LR E
No, 5C oA THE, BEOAEE 2 BihEd. A
BT MY S Aoz, WEaRle LT b~ A iliEER
¥ 1~ 2§t TEEL, S0md ILEET 3.

Wb BITHIN - TFOL ERFES A HF (D
FEOED, 1/10 N KE{b+ b U & 4 100mi ¥ hat ok
¥ -+ L, LNy CHgEILIHZ AT
A E—17G 3 TAEL, Bie 2 kT 5. A%
HAHTEEL, 100md IEET S,

LS, ASChREL, FO5E8RE[ITIR
2 A D E O 6 NS 30ml ¥ hna UHEME R = AT
7 2 = ZE b T 6 8RR 90°C DEE TG filiE
Ficys, 171G 3HTAT 4 A2 —TAhBL, Alixifs
T H0mi (ZEEY 3,

3 mEiEE

Gurzenr ¥ELY # A\ UERB TS hEFh smix
FEDAIBL, AFAF Ly URRFEEELTHT
o7 CHEL, 6N Smi, INav{L#) vas
mi, HE{LE A XEREARE smd, b - igTE R 1~
28N TR 5. F L TkEdni T 40ml (2
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Table 3. Arsenic residue in rice plant of Hokuriku
Sample Block No Application Total arsenic |Inorganic arsenic | Organic arsenic
. c 3 1.65 1.63 0.62
Unpolished D 2 1.45 0.93 0.52
rice graing oA 1 1.18 0.65 0.53
F None 0.68 0.33 0.35
C 3 10. 80 7.30 3.50
Rice straw D 2 7.40 6.80 0.60
E 1 8.00 6.90 1.10
F None 7.50 6.90 0.60
C 3 57.50 35.00 22.50
Paddy soil D 2 55. 00 3£.00 21.00
E i 57.50 30.00 27,50
F None 55. 00 30.00 25.00
W4FE NHERBRORBEO « RREM
Table 4, Arsenic residue in rice plant of Xantd
Sample l Block No, F Application Total arsenic Inorganic arsnic | Organic arsenic
: ——
‘ ) G 2 0.70 0.40 ' 0.30
Polished rice | H 1 0.375 0.25 ; 0.125
grains ’f I 1 0.65 0.375 . 0.275
‘; ] None 0. 40 0.35 i 0.05
. G 2 0. 80 0.475 i 6.325
Unpolished H 1 0.45 0.25 ! 0.20
rice grains I 1 0.70 0. 425 0.273
] None 0.45 0.40 0.05
; G 2 4.75 2. 40 : 2.35
Rice straw | H 1 5.25 3.15 2.10
I i 4.25 2.00 2.25
I None 3.90 1.90 2.00
G 2 25.00 23.00 l 2.00
Paddy soil H 1 20. 00 18.00 i 2.00
1 1 19.00 17.00 ' 2.00
] None 20.00 20.00

0.00
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Table 5, Arsenic residue in rice plant of Ky@shi

Sample Block No. Application Total arsenic Inorganic arsenic| Organic arsenic
_ K 2 0.80 f 0. 625 0.175
Unpolished L 1 0.70 ; 0.50 0.20
rice grains M 1 0.75 ! 0. 625 0.125
N None 0.55 i .55 0. 00
- L e e — e
K 2 6.75 §.10 0. 65
Rice straw L 1 5. 75 5.05 0.70
M 1 6.00 5.30 ; 0.70
N None 5. 10 4.50 : 0.60
K 2 65,00 59. 00 6. 00
Paddy soil L 1 60.00 54. 00 6. 00
M 1 61.50 55.00 6. 50
N None 57.50 56. 00 1.50

AL, BRI (e 25 ink, EHIBAE
FH Y T LRI RT ot 4 5. BN EISIIERE L
R AR WIECHE LEE e SRt LTRSS,
Se@si UM eRORE L &0, ToEEERE
#HMOM LTS,

aoof & R

SR ORBO ST BB EE 2 RIURT

HART OV TR e B THEET 3 &, Bk 4 EREE 2
[ -oefi Lokl (AR khd, o {ERBLE
o Eoipn R o AE (BE) oREBO AR
A, EReBEBENCIZHNUART 0.175ppm @
REE i,

AR e IV TARD &, By
WOENTHD.

BRI o RO TR RS 3 SR,

L D SROS e AR EN, (B0 R & Hik
LIfkte #HoMem . BFRE. SltEoELH
& Hivfen, AT R L R R - o R
YEAREC H B A% BRI C L O3S 0.35ppm &
HENTLS, ShbRBHIFBOERNERE S A,
HiEprBRgLAbD L ELGND,
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AR L U EROE BT OWTRED L, 2 HiEA
K, BZA 1 EBERE, B S AN L AR, i
MATIE O BB B e e D, BRI onT Y
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i LT e i

DS e RO AEMEARE 2 3 oL MR &
LTV BETHIZL b LT, EEOs
L b e #2% 0.05ppm B X 7.

MR OB OSSR H 5 2R T,

& e #NIG TR & BT H B, Wik
PHEIZDWTLERETH B, ERe i ounTiihE
b OHEIAED Hhine,

RO S e FHIE ¢, RN B3, B
e HDOWEE L, EBHIAEK B TR E BBy, ¥
ToHERATE O TAATIR S v Z44T 0.55ppm B X i
AR H e BB E R o 1.

# pod

TR0 e BOBERIEMIE {, ok nT
LUHEREER L DY kiEn 54 13ppm b
Effz Fio 120ppm HBAMEINhEEY 455,

Lo Lt e 3R E OB+ S car Li- L i
HAHRE #ETES T 0 dfnls,

EHE, ke s 5 TES B —EO G D BEIMT G
e bhicholcht, ERIIBITARTERYRES L, -
WO H et 20ppm R FRKHOTRE TIIL
#5450, 68~1. 65ppm, He 3010, 05~0. 62ppm  FH
Eh, FHELRHO—IRIZES Hhi- BRI DS e %
1.0ppm EHATEE LRI AILY

ZOMMOBEOSHIERL D, LB F O v EHL 60
ppm FiiECLER e ST REh TR 103, RSP TR
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DL it e BRERTAHETIE, KROERT
LBeBLEREINLOT, BELOEGI%E T 58EH
HDH. FREBORREMIRE L, B BITTS
EEL BB, HROERORAFIC L SRhdhOER
BAERIr S RoESe B0RY (20ppm) LT3
HE R, b eRnilTET. S0
RN LT AR TE 2 L Bbh S,

=" =)

A, bl BYH o s CE O
#l (A& xvray gt BRATL, TOKELIE,
Windsz b, B LUREORPEHEL, TO&uH
BIUEHe ROBMRELIE Lz, Lifbose iz
B0, FEFOTM e RSB EHOSRIE AL
Pz EEZ LN B-FHE LT, HERIEe

O B Rl O R, AL 20 R 75

HHE0ppmH & i Th, Hike HORFEIHDGE
IR DS € 3482 1. 0ppm BIFCh Y, Tle®
v 0.3ppm BT Cdho fz, LSOy 3 20ppm
B A EITkbR O e #p 1.65ppm, AHife
Fpt 0.62ppm IZET AL H B 0T, TR LIRS
BAIREIE 1 0ppm 2 L CHIEESSIERD
%,

3 ik

1) ErH:iREi223% « FRRI454E6 H 260

2) AReLWEES  ARENELEIE 2R 448

3) Mgy, J.R.W.:]J. Agr. Food Chem. 18 : 620
{1968)

4 SR MR No. 78:25 (1970)

Summary

Residues of Arsenic in Rice Grains, Rice Straws and Paddy Soils

By Yuichi Fuimnoro, Tetuki Kawanara and Hiroaki NAKAMURA

Rice grains, rice straws and soils were collected
from paddy #felds applied with organo-arsenic
compound {iron methanearsonate} for controlling
rice sheath blight and residual amounts of total
arsenic and organo-arsenic in those samples were
determined. Although the contents of total arsenic

in soils were generally high, those of organo-arse-

nic of rice grains were low., When total arsenic in
soils was 0ppm, total arsenic of less than i ppm and
organo-arsenic of less than 0.3ppm were found in
rice grains, However, when organo-arsenic in soils
was over 20 ppm, total arsenic and organo-arsenic
' rice grains increased to 1.65ppm and 0.62ppm,
respectively.
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U0, o RSP ARC L TwRY, L LE
RORIE % 10 B 72130 D Sm 2 e+ 5
SERSHD, FITEETERCAVENSIGEREY,
A F VEABHERRY $ B OSMISHT S 2 £ 214,
FOERATRIC & B e o E R~ O EL Sm T4
TS Lz, Teds AQAC HETIL Sm D gERRLE
0. 06pg/ml “CHEY,

RERBFT L JTik

1. #E Sm : FHEEAYLZ =L > o RiE
(F344i7805/mg),

R Ry e~ 270 — Al

FremhTrvu~ i sy B WESwn
™ - R,

A v B A & v SSHA S - Amberlite IRC-50,
e R PV Y AT VT o=V L, KB
L+ F Y T aE LT VR s TR CNal s NH, 3
215, AERIZMO G F AT THWS,

{4 A 2R - Dowex—44({0H) % 7-iTAmberlite
IRA-410(OH), % & KB+ r Vv A TavF v
z=¥7 L, OHEIZ4 5, -, FERCRET S,

M/15 D AN (pH 7.8).

N iERR 0.3N HEE 0.3N BHEE 0.3N B,

A F =0 .

SERAR (HEEAHNo, 5 ¢), kAT A No,

l)-%?_

1 DB AT

Eh

N

2)

2. pHoO@EE HHEpHREMUI L3,

3. B KB (dO~50C) ETe— &) it -
L D BIERR LB e B,

4. SmoR@ WRERERBIXS,

4.1 YUEHRERAA——-F s 27 (BEF) G
A3 8 mn,

4.2 RERIY  Bacillus subtilis ATCC 6633 (BI'F
B, sub FBEIRTA) 3310 Bacillus cerens TAMI1729

(BT B, cerens LEEETB) #B0Ex Sm b LT
SAPYA Y S (BT BeS EBET ) oLiEhid
FRICPE - TR R AR 550,

4.3 OB B IO EBEL, L SETEM
SmOLEREENIE - fn. RSB Y HC, B
DHDBFEEE B, B sub OBSISmifo, B
cerens OHEE BeS AoBESits Ay, B
TERTE T35 L&y » PR AVBIE DI — s F
4 ADERLGT, R F g AZIEEAER E Z0
ARRRRERT 2, HBLETA T m sy v ¥ Te5ul
WFL, Shn@PEIni. HEL - TREHE
#it (5::1°C) D1 HRIREITC T 5 ~ iR L ¢
A M ERRET Y,
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THULMATER G D, ARFICREREAT S &
PEIEFA ST, B, sub BRI E L nEk
M & AEER e (HIEF S TH D, Bosub &
SEEEY & U R T LR R e i S
%k, Sm OFBNRHEBEL 0. 0250g/mi G, ERICK
ELARWTE BT & B R HEEL0. 0508 'ml
THs GE1E.

2. Sm OFBRSRUORN D &8 EY
B o, HEEE Sm ORISR T HREER TS
wizae
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Fig. 1. The standard curves of Sm obtained
by disc thin-agar plate method
(the average of three experiments)
I, W :incubated without pre-diffusion treatment,
I, 0 :B. subtilis was used as a test organism,
I : B. cerens was used as a test organism.

2.1 EMENASOBIELDSm OB HAEHE Sm
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PRt 5, DFIZT0~100%6 OEEREE 2 ¥ — VST
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bR L, BEIAE L. 2 EEEH R TR, Sl
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0008 @ Sm OERRXLIHCNTH Y, FEK
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7

FRIBUCA VS & Sm oENRE WD Eatbhh a7 (8
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oL CEEE T S e L, EReBETSCE
WEE LT RERS D, BEMEeRRBL L ER
ML LB RO { BRI T H D, B
HECEETH A, EHEL T iR b v (. iRk
AL LI v T, BRLTWCEERT S & hIEEE
EREFBHLEN L i,
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NETE R IR 35 L0, SN BREKETI - L, SHEEE
LTanb 10mi @ O A BRSNS LB dlE L -
LA LBIFRTI L L v EBEEAMED » .
Sm 120 039 F b T a7 v FERCEEEAT L W
1B T, LEOMEBEINI. 8% FAATAFE F
EFEINL 725 BEIESHE D B hich oz (G 228,
o CE RO RERERT R L et i .

F 7 IRC-5040 BSmEECR AT E € BIMFILH LT,
Sm ofElAMEE b, F2T0. 3N~ ONEREE
FLERERE T 0. 5~1. 0 pg/ml (2 Sm AR L, 5Tk
28CIT—E R LS mofigit e lic L 25, 0.3
NEITFofEE, Bd it Sm 2% 0.5ppm Bl EA S
CIT TR L CL B L it iz, B INEED
156 50 W VBT A AR B, TR SBE
303N OFFIGCH LEETHEE 2.

2.2.2 TaA A vrEadlEoSmizitd 2 EE

BEVE WD BEE A o v B EiRT X b Cl g /okk80,
TE DA A v & o LRI L. Sm D 1N BEE

B1HE BRI BEES o kg

Table 1. Comparison of clean-up methods using carbon

I Ir i) i

Procedures l
Sm added {xg) 400 200 200 200
pH of sol. when absorbed on carbon 7.8 7.0 7.9 7.0
Comp. of column (carbon : avicel}® 1:1 1:3 1:9 1:9
Conc. of CH,OHD? (%) 100 100 100 70
Recovery (%) L 1.1 16 20~5 5

a} microcrystaline celluse, column chromatography,

b) pH of CH;OH is adjusted to 2.0.



78

BOE R OE R O# &

#mak Sm OB LIRS L ASR

Table 2. Degradation of Sm by addition of acid and evaporation at varicus temperature

® 12 %

Treatment No treatment J Evaporation
Blank - 0. 0356 -
Acid H.50, HCI buffer HCIL HCHO |[CH,COO0H
pHY.8 in HC1 |
Conc. of acid solution {N) 0.3 0.3 1.0 M/15 0.3 l 0.3 0.3 E 0.3
Temp. ('C) 28 5 28 5 28 5 28 5 40"-—50:20“«30 20—~30 i 45~50
Time Overnight Overnight| 1hr  [Overnight i i
Pot of § h treat~ o )
gy O SHL wWhen teat™ | jppm | 0.5ppm | 0.5ppm I 0.5 ppm e
Recovery (96 {100 100|100 10010 40|10 100] 165 125] 18 | 3

Assay sulution adjusted to pIf 7.8,
H3k A A VIR LD Sm EHERERE O P

Table 3, Effect of anion exchange regin on Sm recovery

Amberlite IRA-410(0H)

Dowex-44 (O

HCI {m!) added to Sm 25 5~4 25 | 25
Sm (pg) 6.25 40 .25 | 6.25
Regin required for neutralization (mi) 27 1.4~2.3 35 { 18
Volume for assay (mi) 5 10 ' 5 l 5
Recovery (%) w0 | ee~98 | 350 | 108
B4 EORMIE 2 MEBIRA~OHEEE L £ & / ~ 212 L B3R
Table {. Effect of salts on measurements of potency®
Added salt | NaCl | NHCI i NaiSO, | (NH):SO,
Conc, of Sm (pg/mi) 1 0.25 0.125 ] 2 0.25 0.125 ] 1 0.25 0.125 1 0.25 0.125
Sat, 3 30
@y
= 10 50 — — — — — — —
- 1 100 112 58 49 18 116 56 50
[=}
] 0.4 92 104 80 72 94 120 68 77
2
£ 0.1 78 89 70 93 96 82 1100 72 88
(&
0.01 100 78 88 74 90 77 100 | 100 76 100
| Solubitity i i S
] C\%ﬁo}? ’&%‘; ‘ 1.39 (19C) 3.42 (25C) Insol. Insol.
3! omi CHOH 0.0548 i 0.1348 |
Si Conc, of above i
ZE salts in 20m/ 0.2728 0.67%6 !
~ In 80mi 0. 079 0.17%

a) Disc-thin agar plate method was used.
b) Soluble quantity of salts in 5m/ of CH;0H solution was dissolved into various volume Of agueous
solution and concentration of the salts in the agueous solution was calculated,
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Table 5. Comparison of results obtained by some clean-up procedures using Sm standard solution

Eluant
Acid HCl HCi H.80,
Conc. (N} 1 1 0.3 0.3 0.3 0.5 0.5
Volume (mé) 20 a0 380 350 200 200~150 50
§ ~ -
2 1 IRC-50
8
E Ion type NH,~ Na- NH,-
Volume (mi) 5 15 15 15 15 5 15
Time after condition~
ing(month) 0 0 10 0 0 6~7
; oot Dowex-44{Dowex~d44 Dowex-44
Used for neutralization | NaOH NH,0H (OH) (OH) NaQH (OH}
Desaltation No No CH,0H CH,0H CH.0H No
Volume of final soln.
(nl) 15 30 50 5 20 5~40 40
> ! {
'Q Added Sm (pg) 2.5 40 25 3 25 25~40 20
[=]
Efé Recovery (%) 100 30 50 50~90 88 1625 2.5
— ; I
@ & | Potency of final soln., 1 i N
:4 no added {pg) 0 0 2.5~20 0.05
g Correction factor (%) ! 100 30 100 100 100 15
o RV
a) When buffer solution without Sm was treated by above procedures, the effect of the final solution

on iphibition zone was measured.

wrts % Dowex—44 (OH) 2» Amberlite IRA-410 (03T)
bt v ECRRLAET S, SHEHKELTAER
&g, EERLTHLERTHE IR, ko
SO L HESERECETRI SRS, Hi
L# Dowex~44 (OH) #fiw-5% &, EERIISINERE
Bhd. BIEOMERET Liinb#Er s, B3
e iE B 2 BTN T,

2.2.3 L B ERE

Ik AR A S8, Sm oRiERIzHEL
FrYTa, FETVE=Ts, BEEF FY VA, GHEE
Fyve=9%at Rinl, pPHLBIZEELT, ~——
F oy ATYCRER Uiz, 0.1250g/mi ORI CHLEL
J Y s, FEES MY U s 04 BILCLEEN
Toue HifbT b U Y AR ERIN Lok ISR R R L T
e SmloRF s — B, SBRL, AEDA
& S —AEELT Smi OFEENCEN L, IBIC4E
R LERL, Sm ks g S —ATiT B, ik
F P UTalz Smi DA F S~ 0.054g Las #i

b 20 0.054g DIELF P ) v A 20ml OEBEH
et e 0. 4% X b v, 2% b 0.49% DIF o+
FYYARERGEICASTVEELFD, 0L S0
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Summary

The Analytical Method of Residual Streptomycin in Plant

Part 1.

Examination of Analytical Procedures

By Hiroko Basa

To improve the analytical method of the residual
amount of streptomycin {Sm) in plant, clean-up
and assay procedures were investigated. An aqueous
solution of Sm was applied on the column consist-
ing of Na-form of carboxylic acid type cation-
exchange regin, Then the column was washed and
eluted with 200m! of 0.3 N HCL The cluate was
adjusted to pH 6.0, cvaporated to dryness and dis-
solved in methanol. The solution was filtered to
remove NaCl precipitation because existance at
higher level than 0.494 in 1 pg/ml Sm solution in-
terfered the formation of clear inhibition zones,
The filtrate was evaporated and dissolved in M/15
phosphate buffer (pIl 7.8} and assayed by the
paper-disc plate method using Bacillus subtilis ATC
C 6633 asa test organism. The disc-method is suit-

able for residue analysis because they require less

test solution than the conventional method of using
cups., The discs absorbing the test solution or con-
trol solution were placed on the thin-agar plate
and allowed to diffuse for 14~16 hours at 5C before
incubation., Then the iimit of sensitivity was im-
proved to 0.025pgg/ml. B. subtilis was better than
B. cereus IAM 1729 in sensitivity, Besides the Na-
form of cation-exchange regin was better than the
NH,~form. When the regin left long after condi-
tioning was used, recoveries were low. Sm was
stable in 0.3 N HCI at 28°C. Clean-up using acti-
vated carbon was not effective because of low re-
covery.

Fifteen pg of Sm in standard solution was re-
covered at 8894 and contaminants produced in the

clean-up procedures did not interfere the assay,
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SERIIEC O Y, MR HRREE 0. 02528 /mi D=~
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1. Bl 9 AZECTTkiiL o 7 22 (Nicoti-
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#, BHImoEErSAT L~ int b SmEHEL
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2. MUBE ArvF bed o fEEREEE. 09I (1
b= ) 400{5HE (125ppm),

3. BE UHFEEAPCT <A v o EEEE (O
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4. pHoB%E pHREBEIZLS.

5, B o—2YTosEL— 0k 0T (45
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6. ER¥E FFERIRE,

6.1 Fi&EmEERB~——F 425 Fgm [
F OERESHD.

6.2 REXE : Bacillus subtilis ATCC 6633,

6.3 SEROIE : G siE .
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AREhi CERL, figEcpHE2.01IL, ~M 70 R
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C1RERY o S ERod aREEFR) 2o E T
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27CSm #HEEL, FEOHE VLTS, 42
=R BIREO S LIS ¥ — ki E, Smio
DARRE (PH 7.8) I2h L. ZhehiiEs
B, OIS OWTERT S,

k£ B oH R

1. FOEBEAORMEER BRF TR Sm
#EHEML, KENZTERL, pH2. 0CRHL. BT
PRSI - TR Lz, febiiligipHy. 8CHh D
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e II-b jE@ IRC-50 (NH.-) oissy, H®T
W L7 % Dowex-44 (OH) hfI4 5 BT,

(8)



19726E10 58 G BETAA LT =L v DER B2 83
B1AE Fo3RTO Sm ERREG & 7 5 > 7 BB D~ 0 FE
Table 1. Comparison of recoveries of Sm from tobacco and effect of blank extract on the
potency in various clean-up procedures
| Exp. I-a I-b I-b 1I-b
i IRC-50
j R Ion type Na- Na- NH.-
=
| & Volume (mi) 15 15 15 15
< After conditioning {month) i 0~2 3~6 3~10
Velocity (8V) 8 2 2 2
8 HC1
2 -
ERE: Conc. (N) 0.3 0.3 0.3 0.3 0.3
e | 3
) C i Volume (m!) 350 200 350 350 350
‘E Velocity (SV) 4 2 2 2
Substance used for neutralization NaOH Dowex~-44(0OH) | Dowex-44{0H)
Desaltation CH,0H CH,0H CH,O0H
Final extract (ml} 20 20~50 20 5~80
Sample (g) 25 25~50 12.5~25 50
= S T o T
¢ | Added Sm (g} 25 5~50  5~25 25
Q
kN ' Recovery (%) 10~20 o7 TI~100  24~40 5
% ] Potency of final extract without Sm (ug) 0 ) 0
= | Added Sm to final solution (pg/mi) 0.1 0.25
2 | Corrective factor® (%) 110 20~100

a) Recovery of 8m added to final extract from tobacco.

BT AHHCSm hnai-k FOBENENEL, Smi
B & o 3 WIINE LR o8 E 3 b e TE
¢, 75 vyREBRCORMMICT XS Sm OEEE T I
DIFL D EM 72D T, AREETHCH D, b ik
o IRC-50 (Na-) [O@pE ¢, 0.3NE# cHFHL,
Dowex-44 (OH) ChR1£{TMw, A ¥/ —~ATSm &
B HHE Lcie © BT 77~1009% 2R LT
5. I-b BrEERESMEN T EAH o 20k IRC-50 0
HEOET L #2bh5, WHEY IZABNLERAIL L,
Dowex—44 (OH) {Z X 2SMCHRIEZ b Shaat
RBei5, T2 CHEIECHEIL, A8 2 - BT,
Sm g & ST AEEEmME LI,

B R B (7 v msra s E b~ )

1

TP, R, KRToWT b R
L7z, 58 o EutiT fnds » 7z, B Sm o
B BIHBEEISR - & 5 A, BRSO
bk D AR SR d L [HINEE 14016096 & SR
T,
fif3RY 2R <, e Lipds Lizif#o IRC-50(Na-)

RV, EE (13C) oL, A4S/ - TSm e
HEobOBULERLALDA, ZOMBENI~0%C
B o OPOTWIL LR LAz, F oo BE a5 (2 4p8 B
Lz & & OEULENT. 88%6, 25p8 Wihn L7z & & ©OlRs:E
H97%C, ChEYEFLTT -7 9 v 7 BRECilih
BN X BIER ORI B hiod - f2, SHEETS

WA 20m 2B HhE Sm o NSO HEEL L <. Sm
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BA OB L 2HIEAOBR S . BRI S SVB
ICLEHGEHEE S SV A IS LT & R E b At - 7o,
2. BMAS/COECEDSm oBESE W4
T FOBRE & LR oS CAN L SRtk o
E3THhD BEI1ED). BATHOBRERIANGR - L
I, TRERHEEE LTw5, BATESIT 10~
10ppm, 3:WELIZ 0.1~0.8pPm B LT 35, =d
3% -0 B R BAFMEAMEL oIz, b Bk 5
REIMEDEPHR S B L ELLND, BtiEHT
LRI~ DR B E R LT 5,

Crm g

Residue in tobacco leaves
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HIE APV T b~d ¥ RS ORRZE
Fig. 1. Streptomycin degradation curves after
application
Time of application: I, I; July~Aug,
[ ~1T; Oct. ~Nov., Wl: Mar.
Method 1 1 ~W; method I-b, ¥[; method
I-b*

% gad

Maxernix (19690 (LfFReho Sm # 2 N Eas o
U Bacillus subtilis ATCC 6633 TRE LT\ 523,
2 0 S DICERINL 22 0Ol £, FIHBIIC 25~40ug
BLT, MERCE DRBIEITAL,  75~100%¢ DEIR
HEeRTn B, BRI 0. 06us/ml ¢, g
& S0ml & LCash, HEess # AL TCWBoT, B
HIERFNL 0. 12ppm TH B,

HR25~50gR1 W C, PH 2. 0CE L, pH 7,810
L. FLE#Eo IRC-50 12 SV 8 TS, #Kikig
0. 3N SIER)HiRE 200me CS V 4 TRHT 5, KEsks
FPUYATPH 6. 0ICHEL, MEEHEL, S4 -
A SmllZEN L, TOSEEERS S, b RS
T SmiEFCL, pHET.SIZEMIEE, S0 0E
EAMT D, Zhe 448 1608, 20(5CHW L /- i
B. subtilis ATCC 6633i2.J b i BEO. 0250 /mi
THRHIL, M55 OMRHEEL 5, EEOS
(CHAREEFEE L7,

FA I L7z Sm Ok e B A, Soms
Or EUR TR O S BRI & BREEEE R R L, HiStk
OB O OB L ORIk O Bl By
DET &HRAL, TOMOHHITEES Sm O{E2iikm
RE LD Sm oSk R HE LW,

B o&

BRSO A R LT bt v v (Sm) OBESTEY
BET 27018, FAo@eRBCHi L. By s =
7, Ehbakizk b pH2. 0 Smybdli L7,
TR ORI & EROEIHER 0L B0 ThHB, +
fedre Amberlite IRC-50 (Na-) 133H ¥4 5 Sm &
WL, REEL, 0.3NEESCSm #HHIL, Foms
PH 6.0 TRIEREET 5, /5L, &5 s0Boicy
FADEHEY SV 8, BWINEEY SV 4In Ly
BRobabhoiz. PR A F / ~ACE N, £
# 7 —ATEOEYERE, bABSHEY (pPH7.8 5
mlZL, cobFEYoiinmhRomErike, x
IZ20m IHRIRLCERR &5, EREREREE LT
B. subrilis ATCC 6633 #380F, ~—a—F 4 A%l
b BEHEEREER T, RS WRR 1ERHEL, Sm
REHEETHOE#T I 2L ), ERFA0ER
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TOBR, BEEO X 335258 56 OFEEH O
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WinT L, WRSEITNTH 7. FrtaHE 25~50g
TR 2omi OREHSEE LCER Lz E & OB
BEEAL 0.01~0. 02ppm: Cdh - 7=,

FAaR A — v F—FAC0E 1m BN T, Sm il
RIAF (126 ppm) ENIEL HF 5 ARICE . HE
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1) EERET  HRE No.12:76~81 (1972)

2} ST - WA FIE S 410 89~00 (19
67)

3) Mavrrmig, J.J. and Fom, G.Y, :]. Assoc.
Offic. Agr. Chemists 52 : 679681 (1969)

Summary

The Analytical Method of Residual Streptomycin in Plant

Part 2.

Residue Analysis of Streptomycin in Tobacco Fresh Leaves

By Hiroko Bapa

Residue analytical method of streptomycin (Sm)
in tobacco plant was researched. The fresh leaves
of tobacco seedlings were treated with Sm formu-
fation, The seedlings were kept in a green house,
Then the leaves were harvested, macerated and
extracted with water at pH 2.0 and cleaned up for
the final
solution in buffer (pH 7.8) was again filtered to

analysis as previous report, Hewcever,

remove the precipitation of plant origin, so that no

interference from contaminants was recognized in
the assay.

When three tobacco plants were sprayed with
300mi of 125 ppm dilution of Sm formulation, the
residual level in leaves was 1~10 ppm on the day
of application and (. 1~0.8 ppm three weeks after
application,

Recovery of Sm in this method was 97% and

the detection limit was 0.01~0.02 ppm.
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ZIEEBIDOUIRE~FH 1 HIZ S T TE

BPy BRE - HE 22

B OKRET s DT BRI LT oSS
7, kS obokad, e8I EKEREIDD
WICH b Y, B SRERC T B oo E
SR (34 e ARG -2 L LT, EE2 =
BEPEHINTETWD? B0 hdd, F=ihllE
REO<% BT HHMIEOEEY LhT Y
z b, BEReOmcng € BEoEaEHowmn
HYhEErr LEEL NS, 2T CHE LRSS ER—

Felh o b S 12 4 BEHOYAREED ~ & 4 B {ER LT, 108 -

BOBRIIWTBEEEE L b, fE~+ 41 Ho
SRR & BRSOV TR Lz,

O HETRICHR Y, ERETHEEL ¥
REN, AT=FBIUEPIETAERETX o2
RIEAKETER o8 FEiltE (e LEER
EY b ir o G RFET X » B B ihiE o
FEHBELOMEE BHOB®ET5.

SRS & O

HEY : HR LR E~F T 13r » FASAD
13K Indoplanorbis exustus Desuays, H 7 = Semi-
sulcospira liberting (GouLp), —~aA& =3 Cipango-
patuding malleata (REEYE) 35 L TRy ~% # 4 Physa
acuta (DRAPARNAUD} ‘Thd. HEROPERHLT
TR 0.72, 2.9, 2.4, 0.91cm, PHERT 1.5, 1.3,

.8, 0.53cm, SEMHEEIRL1.1, 1.6, 3.3, 0.1lg Th
1

wiz, wAE =V EWEETHLHH, B0 JFT-Sh
BPEAREKENET N BOSEE SO THS,
AR : BREEEEOFES B T EREE b v,

BN KRR LAt KR OB T & b i

Zh B UHBE LU baiCHR L.

#HEk ¢ BBV kIR T R TAGHK R EER TAE L
K TS B,

SERAHYR R BRI 0.0cn DA S AR, M2
RS TR EN200mE A, ShicBe 5
A L, 4ABFFRIB AL L, REEmE (T
Lmfi) #EML. EErERES e Kie L
Y BECISUTEED < B LFERET o7,

TENL T TABROBETES 2 v I U — F Rk
AR TR L Tt o . EETOBREERoE
SRSt o EREE R, H22C L ED, 22°C £0. 7CITR
Sire EROEEEGEMIIH S AR E TR L ED
EIGOE e e LCHEE Lz, TPNED LS
A 2 AT O ERIOE AT, PIEaE
WM, RizS & U240 o BIER CEE R L7 .

BRSO EE | ARECA &5, OFEkEORE
i CtE s REOERSREOEE, OuERFEIr-D
WTOBNETI > 1.

5, BAEEMEIIS LT RkEoEER T A
¥, BHC, MEP, NACKIWGPCP# Y v all
O 4TEOHERFE b BT, FhPhAER4, 18 22,

B1H ¥ =vOREFRSEIIE TR0 ES (88, TLm,; ppm)

Table 1. Effect of water temperature on the susceptibility of Cipangopaludinag malleata to some pesticides

(48 hours, TLm; ppm)

Temperature {TC)
Pesticide
14 18 f 22 | % J 30 |
+-BHC E.C. 2.5 3.2 8.3 5.8 5.6 i 1.8
fenitrothion (MEP) " 20 17 17 7.0 3.8 1.8
carbaryl (NAC) " 15 16 18 14 7.2 1.8
PCP-sodiurn W.S. 1.1 0.75 0.77 0.72 0.35 0.11

(86)
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#H2d F=vORRRSLOREOERAREZEOZR (22C, 488, TLm; ppm)
Table 2. Decrease in susceptibility to some pesticides with growth in pond snail, Cipangopaeluding malleata
(48 hours, TLm ; ppm, 22°C)

Pesticide ] Young stage® Adult
y-BHC l 1.9 - 8.3
fenitrothion (MEP) 2.2 . 17
carbaryl .(NAC} 3.5 ) i8
PCP-sodium 0.34 0.97

a) in 48 hours after birth

HIA R L 2 = v o EoME (220, )

Table 3. The relation between cxposure time and mortality of Cipangopaludine malleata (22°C, %)

| Conc l Time (hour)
Pesticide y e
g (ppm) R 48 ! 72 | 9
PCP-sodium 0 100 100 100
oﬂ’ 100 100 109
0. 55 0 0 0
0.32 0 0 0
WA')#AII the test snails showed sym_pt;ns. o T )
100 . 100 .o
pem . -‘. ppmr ‘: )
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Indnplanerbis exuslus ppm Indoplanorbis cxusins Ppm
H1® v, FAFLEHT=FORHETEOHE Bel v FAFA LS =Y OERFEEED
PR fEBIBNR
Fig. 1. Correlation of susceptibility to pestiside Fig. 2. Corrclation of susceptibility to pesticide
ingredients between Indoplanorbis exu- ingredients between Indoplanorbis exiu-
stus and Semisulcospira libertina. stus and Cipangopaluding malleata,

26, 30, 3CIWHEL, s=ipiA L4t MUEONFHEOLIBAEL L8 sRDd Rk
TLm EERSERIIE 1 A0 L 3 ThaM ﬂﬂﬂ TR0 CIK Chh - 12, 2 = ORTIEG bEI22C
(4C) B XOEREGSC) T EHIZ vELUER THDY, oZbkhbLERKEEICCIIEET S
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Table 4, Toxicity of insecticides to Indoplanorbis exustus, Semisulcospira libertina, Cipangopaludina

malleata and Physa acuta expressed as median tolerance limit (TLm) (48 hours, 22°C)

TLm (ppm)
Pesticide . . - v -
Indoplanorbis | Semisulcospira [Cipangopaludina
exusius libertina malleat Physa acuta
|

DDT E.C. 5.5 3.8 13 3.5
T-BHC ” 7.1 6.2 8.3 8.1
aldrin T.P. 3.4 3.4 3.2 2.0
endrin % 7.2 9.5 17 12
Telodrin® “ 30 40 33 31
Benzoepin # 21 7.4 8.5 6.4
parathion-methyl E.C. 10 7.4 13 11
parathion T.P. 12 10 12 8.4
diazinon P 20 9.5 6 ! 4.8
dimethoate ” 7.7 5.5 7.8 6.7
cyap® E.C. T4 40 38 25
fenitrothion (MEP) # 8.5 6.0 17 15
ECP?¥ ” 5.0 3.1 5.5 2.7
EPN 4 3.2 3.0 2.4 1.8
cidial (PAP) ” 8.5 7.5 18 12
thiometon ” 20 20 12 10
DMTP?Y ” 7.4 i3 20 15
MBCP® 4 58 31 85 54
DMCP® # 14 10 22 18
demeton-S-methyl # 35 28 37 30
ESP" " 28 14 30 26
phosalone “ 9.2 1 25 7.4 5.6
trichlorfon (DEP) “ 1.8 1.8 4.8 3.2
dichlorvos (DDVP) 1% 1.6 6.4 10 12
cvpw . # 11 7.3 8.0 7.2
ethion ” 32 10 12 8.8
mecarbam % 17 25 23 5.7
Salithion® ” 2.0 3.3 7.2 4.3
carbaryl (NAC) T.P. 28 25 30 27
BPMC % 40 18 34 30
MPMC ” 18 18 32 24
CPMC E.C. 42 26 48 23
MIPC # 2%1 ;g 125 8.5
APC ” . . . 2.0
Methomyl W.P. 6.6 12 25 E 18
Chlorfenamidine " 60 72 75 73
PPPS T.P. 30 14 28 20
phenisobromorate!® 4 7.0 2.5 11 2.4
rotenone w 27 8.0 15 6.8
BAB # 0.73 1.2 0.83 0.81
chlorohenzilate E.C. 24 12 17 8.0
dicofol (Kelthane) ” 3.0 1.4 5.8 1.6
phenkapton (CMP) " 34 22 43 20
dioxathion ” 18 8.0 24 13
Benzomate ” 34 15 40 18
pyrethrines # 2.2 2.5 1.8 1.5
: i £ % s
R E "

cartap W. S. 2.7 2.8 2.3 0.87
MNTFA W. P. >100 25 28 24

E. C. : emulsifiable concentrate, D :dust, T.P. :technical product, W.P. : wettable powder,
W. S. : water soluble chemical, 8. L. :spray liquid,

1} 1,3.4,5,6,7,8, 8-octachloro-1, 3, 3a, 4, 7, 7Ta~hexahydro-4, 7-methanoisobenzofuran,

2) 4-cyanophenyl dimethyl phosphorothionate, 3) diethyl-2, 4-dichlorophenyl phosphorothionare,
4) 8-(5-methoxy-2-oxo-2, 3-dihydro-1, 3, 4-thiadiazolyl-3-methyl) dimethyl phosphorothiclothionate,
5} 0-methyl-0-(4-bromo-2, 5-dichlorophenyl) phenylthiophosphonate, §) @, 0-dimethyl-S-p-
chlorophenyl phosphorothioate, 7) S-(2-ethylsulfinyl-1-methyl ethyl) dimethyl phosphorothiolate,
8) 2-chloro-1-(2, 4-dichlorophenyl) vinyl diethylphosphate,

9) 2-methoxy-4H-1, 3, 2-benzodioxaphosphorin-2-sulfide, 10) isopropyl 4, 4’-dibromobenzilate
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Table 5. Toxicity of fungicides to Indoplanorbis exustus, Semisulcospira libertina, Cipangopaluding

malleata and Physa acuta expressed as median tolerance limit (TLm) (48 hours 22°C)

Pesticid TLm (ppm)
esticide , - - - :

TrdoplaneTis | Sem e (GRSl physe cut
copper sulphate 0.72 1.5 2.3 - 1.0
DBEDCY S. L. 0.78 1.1 3.6 © 35
cupric hydroxide W. P 0.52 0.35 1.4 0.23
oxine-copper ” 15 7.7 20 13
CONQ “ 7.8 7.0 13 : : 4.8
COCNQ “ 5.6 4.8 5.8 .. 38
PMA E.C._ 1.5 0. 90 1.5 1.2
PMF 5. L. 1.6 1.8 1.2 1.0
TPTH D. 0. 84 0. 55 0.72 0.30
DTAS? T.P. 27 27 17 )
MAFA 5.L. >100 76 >100 >100
Dimethyl amobam ” 0.82 1.0 3.2 3.0
zineb W.P. >100 >100 >>100 >100
amobam E.C. 24 10 30 22
ziram i . 601 0.46 0. 75 0.55
ETM® ” 5.2 2.3 4.0 2.1
TPN* L4 15 9.0 .30 37
Phthalide® ” >100 >100 >100 >100.
IBP® E.C 13 8.2 15 20
EDDP? 4 5.3 4.8 15 5.5
BEBP “ 11 12 15 13
dinocap {DPC) ” 1.2 0. 47 0.60 0.65
Difolatan W. P 12 4.7 30 35
dithianon ” 85 70 100 65
Morestan ” 75 a0 80 © 87
binapacryl % 25 12 30 29
dichlofluanid ” 7.0 4.8 8.2 7.0
DDPP #” 52 42 63 70
Triazine ” 0.85 0. 58 1.8 1.0
dodine ” 2.3 2.0 2.7 2.4
blasticidin 8 5. L. 3.4 2.2 5.7 5.0
kasugamycin ” 5.0 3.8 5.9 5.6
polyoxin ” 5.4 2.8 5.3 © 4.8
folpet®? W.P 35 20 24 .21
thiophanate Sw >100 =100 >100 : >100

1) copper bis{ethylenediamine) bis({dodecylbenzenesulfonate)
2) poly[methyl-bis{thiocyanato arsine)]
3} ecthylene thiuram monosulfide
4) tetrachloroisophthalonitrile-
5) 4,5,6, 7-tetrachlorophthalide
6) S-benzyl diisopropyl phosphorothiolate
7) (O-ethyl diphenyl phosphorodithiolate
8) N-{trichloromethylthio) phthalimide
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Table 6. Toxicity of herbicides to Indoplanorbis exustus, Semisulcospira libertina, Cipangopaludina

malleata and Physa acuta expressed as median tolerance limit (TLm) (48 hours, 22°C)
: TLm (ppm)
Pesticide :

| Jndgﬁiﬁr::bm r Semiszfgfawra C1, pﬂiﬁﬁi{:ﬁdma Physa acuta
nitrophen (NIP) T.P. 3 2! 3.8 3.0 2.2
CNPV a ; 20 35 16
CENP?® . # ' 1.6 7.7 12
DCNP?® # ; 2.8 8.4 5.7
chiorbufam L i 28 i8 10
trifluralin Lo t 8.0 35 30
ACN # 3 5 1.8 3.2 2.0
benthiocarb P 15 5.0 5.8 5.2
DMNP® Lo > 40 18 > 40 22
Fluorodifen® ; ” 40 34 15 13
phenmedipham® # 32 26 28 23
DNCDE v 7.3 14 25 23
TBTC # 7.0 5.8 7.5 4.8
TOPE E.C. 17 5.5 i3 7.7
propanil # 14 23 21 8.8
CMMP # 26 23 23 22
ametryne " 8.0 6.0 . 6.2
ioxynil ” 8.4 4.8 8.6 9.0
Arachlor “ 10 3.8 15 8.4
Bethlodine # 28 20 31 25
pebulate? # 53 36 66 57
paraquat S.L. 7.2 10 24 17
P C P-sodium?® W. S 0.62 0. 67 0. 77 0.32
acetone i | 35, 000 35, 000 48, 000 35, 000

1} p-nitrophenyl 2, 4, 6-trichlorophenyl ether,

3} chloronitrophen, 4) 3, 5-dimethyl-4'-nitro dipheny! ether,

2) 2, 4~dichloro--fluoro-4’~nitro diphenyl ether,

5) 2, 4"-dinitro-4~trifluore

methyl diphenyl cther, 6) 3~methoxycarbonylaminophenyl-N-3-methylphenyl carbamate,
73 S-propyl N-butyl-N-ethyl thiocarbamate,

BE7% ERoBEIC X5 HOBREED B HER & BRIREER (22C, 4855H,

8) sodium salt of pentachlorophenol

AR  ppm)

Table 7. Minimum pesticide concentration inducing symptoms in snails (48 hours, ppm, 22'C}

Pesticide Indeplanorbis exustus

Semisulcospira libertina

kinds of symptoms

cidial {PAT}
trichlorfon {DEP}
BPMC
Methomyl
rotenonc

cartap

TPN

cupric hydroxide

5.2
2.5
40
1.2
10
0.16
3.0
012

0-35
0. 030
0.018
0. 60
0.32
0.16
1.3
0.062

A

”
"
”
£
”

g

A; : lovsening of body muscle.

B : contraction of body muscle.
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Summary

Toxicities of Pesticides to Some Fresh Water Snails

By Yasuhiro Nisarucur and Xoji Yosnipa

Toxicities of 108 kinds of pesticide ingredients to
four kinds of fresh water snails were evaluated.

The test organisms are Indeplanorbis exusius
Desuays, Semisulcospira libertina(GouLp), Cipango—
paludina malleata (REEVE) (pond snail) and Physa
acuta {DRAPARNAUD),

A considerably high correlation was recognized
among the susceptibilities of I, exustus, S, liber—
tina, C. malleata and P. acuta, while these snails
are different from carp, Cyprinus carpio LINNG
{fresh water fish), In susceptibility to pesticides.

Highly toxic pesticides to snails are as follows :
trichlorfon(DEP), 3, 5-dibromo-4-hydroxy-4‘-nitro-
azobenzene {BAB), copper sulphate, copper bis
{ethylenediamine) bis(dodecylbenzenesulfonate} (DB
EDC), cupric hydroxide, fentin hydroxide((TPTH),
ammonium dimethyldithiocarbamate, ziram, dino-
cap (DPC), 2,4-dichloro-6-(¢-chleroaniling)-1, 3,
5-triazine (Dyrene), sodium pentachlorophenoclate

(PCP-sodium),
quinone(ACN).

2-amineo-3~chloro-1, 4-naphthe-
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Effects of three organic acids on the hatching rate of free eggs of Heierodera glycines #

Test splution

Concentration (mM)

Percentage hatching ** Hatch rating *®

2.0 40. 3 59
Flavianic acid 3.0 32.9 43
4.8 17.8 11
0.5 3.3 —21
Picrolonic acid 2.0 3.0 —22
3.0 0.9 —26
2.0 0.8 — 26
Picric acid 3.0 0.4 —27
4.8 0.4 —27
Soyhean root diffusate 59.2 100
Distilled water 13.¢ 0

*3 Test eggs were freed from cysts and soaked in test solutions for 3 wecks at 25°C after pre-soaking

in water for 4 days at 30°C.

*2 Percentage hatching increased during 3 weeks in test solutions (Qrapi)¥, Test was repeated five

times.

*3 Hatching activity was calculated from the formula of Crarkr and Suzrurzp®. Substances pro-
ducing hatch rating of ~1I to ~100 is inhibitory, -10 to 10 inactive (water=0), 11 to 20 weakly
active, 21 to 90 moderately active and >90 very active (root diffusate=100).

{93
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Fig. 1. Effect of the concentrations of Aavianic
acid on the hatching rate of frec eggs
of Heterodera glycines. (Average and
standerd deviation from five repeats,)
© The highest hatch rating is 21 at 0.5
and 1.0 mM concentration (kidney bean
root diffusate=100, water=0:. W and
dotted line shows hatching rate in dis-
tilled water.
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1D Crarggk, A.J. and Swzrnmep, A.M.: Nature,
Lond. 211 : 546 (1966
2) Cramrke, A. J. and Suzrnrmp, A, M.: Nature,
Lond. 213 : 419~420 (1967)
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(1971
) Ogapa, T.: Appl. Ent. Zool. §:69~71 (1971)
&} CrLimrge, A.]. and Sueraerp, A, M. : Nematol-
ogica {0 : 431~453 (1964)

Summary

Effect of Flavianic Acid on the Hatchihg Rate of Free Egps of

Heterodera glyernes IcHINOBE

By Toshitsugn Oxapa

The cffects of flavianic acid, picrolonie acid and
picric acid were tested on hatching of the free
eggs of Heterodera glycines Iouivonz, Hatching rate
of the free eggs was higher in aqueous solution of
flavianic acid than in distilled water, and highest
in the 0.5~2.0 mM solution (Fig. 1). However,
rate in solution of

the hatching the aqueous

flavianic acid was extremely lower than in the
appropriate root diffusate of kidney bean or soy-
bean. It is concluded that flavianic acid is not an
cfficient artificial hatching agent for H. glycines,
Picrolenic acid and picric acid have no stimulating
activities at all (Table. 1). The results do not

agree with the reports of CLARKE and Sprruern’?®,
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Table 1. Comparison of polyoxin sensitivity against Alternaria kikuchina Tanara
iy : : Diameter of cirele of | Diameter of circle of
Test organism Chemical Concentration R e | growth promoting zone
Polyoxin A-B:G 10u/mi | —mm | —~1il
complex* 100 = e
_ 1000 — —
Y-33 strain
Polyoxin technical 10 = 23.5
| Lot No. ALB#* 30 e 36.0
i 50 [ = 42.5
Polyoxin A-B-G! 10u/mi | 25. 5mm | —-mm
complex | 100 | 36.0 A
. 1000 | 47.0 —
1215 strain
Polyoxin technical 10 I 21.0 5
Lot No. ALB 30 27.5 =
50 3.5 —

#3010 Am u/Bg as polyoxin B potency
*# 505 Am u/Ng as polyoxin B potency

FHE e ER s, ATCICH A, EEoEEE
TR 2 10~152%6127 5 L 3 10ns, X<EML, 0
5 mit —FRICEE Bz AL, Bikxes, HELL-T
HULT2HEAR 5 °C LTV L 7o SRR 0 B it
Lo B2

e) MEk

1) BAREZERR

SR RICHE T, FOPEC1/15M Y v EETE H
6.OTHRLABM LML, 31CT 18~20W: fks i
L, EHIZ25°C C24REMIER L, JERR LML S
GESREEOEEY 0. 1m = CEEICHEE L 7.

i) EEROBROERRICE T TR

B U a0Rt & BRI AT 2551, pH B L UFEE
DRI - BRI L B R E Lis,

i) FEERR

LATRLEO20 MR OE S, KA < b U I (FERE9cm)
AN, TEREES 2RISR T o0, Wi EE
L, 25~27CTC 3~4 HREEE% L, WEDOFERRNEH
Flrze T7: HEEORENL, FEICX DVEkRER
LT, BERER LI A EMRSHERE T
cigh

AR LB

AR OBRYE L RIORT, fldrvy
A+ B+ GH#EEMHE Lot ALB BT 1215 BRI L
T, EEIZECHEESHEIEM 2R L4, Y-33E

1 Y-33HHRC & AEE RN

Fig. 1. Circle of mycelial growth promoting

zone by Y-33 strain

Bz U BLIEM 2R L viEn b T ¢, Bk
BB THEAOL D bo ETEREN () wBR L
(BIX), HARERORVA*x B & L T50Am
fOEBH AR T 2 EHREMNOEELE 2 2IRL
fo FfEbhBWEEHICRETRENOER 2 B 83
M, #AxPVA B GEHEBTREDLRW.
#YF*F¥vA, B, D, E, F, G, K, LBLUM
BEE D1, 0000/ ml BB T, FEREREICHIT A
EMBLTEFEENL, WEh BRI N1
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J
24 Y-33 HERI XA ETREN (EH) of
TED¥ERIA

Table 2. Comparison of diameter of circle of

3 H EHREMICHT LR O
Table 3. Accessory effect of buffer solution on

mycelial growth promoting zone
mycelial growth promoting zone by poly- T T ey T

. Accessory effect on
oxin complex, techmical and market Buffer solution growth gromoting
duct R R . .
o ___ Citrate buffer PH3.0 o+
: Diameter of cir- ——t
Test chemical CO?CCH.“;"I;“’“ "?f cle  of growth 4.0 _+ + e
A polyoxin 7 UM promting zone 5.0 -t
Polyoxin A+B.C 50 u/mii — Potassium phosphate pHS.0 +~++
complex ‘ buffer 7.0 +~++
Polyoxin  wet- : 8.0 et -
1 50 : 13.5 "
table I?O‘Vder Boride buffer pHR. 0 +++
Polyoxin emul- "
sifiable concen- 50 ; 15.¢ 8.0 + 4+
trate Bistilled water pH3.0 “+
Polyoxin liquid 50 ' 37.5 4.0 +
formulation i 5.0 +
Polyoxin techni- ‘ T
cal Lot No. ALB 50 43.0 6.0 | +
Polyoxin techni-: 7.0 Eand
cal Lot No, POB, 50 2.5 8.0 ' ek
m,m“ i
44

DEFBRWOMERC pH SMET RIS LD

42 BRI DDHHIRERITR, SOBRRE I

40 L R LA, Y-33ithkoiBaiin,  1715M U > ERHEREE,

38l . 1/20M O RESRmE, 1/20M 7 = ¥R s LU pH
BEADGFNCL o Th, EITRETEERL, A&

B[ B ER ORI pH 12 k5B S o -

My Ize

32+

Y-S3 kD mEE R B B, EARIIHWT
0P OEIRIHER L2 B 25, 1215 MR RuR R
HH 0, TOBEMRECESEL 2ER L Y395k
O FHEREED, AR CHRERFE LICs W HEEM R E
e, FE, SR ATREMEER L. Mo

Ly
(=]
T

[5~]
(=2

Diameter of civeie of mycelial growth

promoeting zone
[y
=4

24 | B, Y-33 HikI WO s A ak wiRE M,
) L OO #F U A & 2 T T S REMATE L R
22 7 415 1 =10t
7 o BT, FEHICEIEREIEENASRY A5 VAR
Dilution

BLEE A ETER S, #9 &% & v ORIRENT S BY
ol Y-33 Bk L aE 0 Axs v ALBEK e YRR ANE LT H O LEEEI NS, EHRE
DA TR R R It ah &t MM OEROBMII-OVTIE, SRR EEN -, 7

Fig. 2. Standard curve of mycelial growth 35 Y-33 AR L ELL R L T 4, BRRES ¢,

promoting zone by polyoxin technical SFREROERS LURFEEIZELVGEL 2 i e
Lot No. ALB -

eI & ORI AR TR B AT IR, o
82 IR Lt SIn— R OREHEET, MEOREL
EFREEOEE: M EERERSH B L b Db F YA v+ o BEYRE (Alternaria  kiku-
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chiana Tamaka) ©Y-33MER HARSZE & IR EH
BrEE, TOS, #u4d+2vA, B, D, E,
F, G, K, LELCFMOFEF, wihd 1,0000g/
ml D TEEMOERE BT, HARSENEL
WD ERbd e, # ) F% v ORKRE X OBH
R EBRTLEIEARBERERT, B LAMEREE
OEARETMOE L7 £ E 2 DN B EHERMIEES
Niz. BHTRIOL I LHHLE B LT, B
BIUERCESBNAL L, EtoEFREMOK
FELAY A ¢ v ONFCMEN I Bk, £EH
IR DAY Y -38 B ERD U & % o I LT

F Y FF s i v BEEEEEoGvT BI1H 99

R, BEROEEL VL. RiRoRIIEEh
ARG OIERI L S b0 L HEE AR S,

Fods, — O Y-33 ML ABL 1EMFEELTLEE
BE i, ARTINER OB OB s LUREEIZEL
WE{LRES BRIV,

pa ik
1) PRI « BRTTRREST - S BE « fidaRaeE. 26
157~159, (1972)

20 RS - Rk - SARNET - EEET R No,
g :30~37, (1969)

Summary

Studies on Polyoxin-resistance of the Strain Y-33 of Alternaria kikuchiana

TaNaxa Part 1.

Growth promoting phenomenon ohserved on

agar

plate polyoxin toxicity test

By Tokuji Sumapa, Hisashi Sakurar and Koji Yosupa

The stock culture, Y-33 used here was isolated
by Wisunivra et al as a resistant strain of Alter-
naria kikuchiana TaNama to polyoxin in 1971,

In the investigation of antimicrobial toxicity of
polvoxin with cylinder-plate methed, Y-33 showed
low sensitivity to each fraction of polyoxin A, B,
D, E F, G K, Land M, since no inhibition zone
for each fraction was observed at the unusual high

concentration of 1, 000uxg/mf of it,

Instead, the myecelial growth closed to the poly-
oxin technicals was rather promoted. This phenom-~
enon was noticed when the technicals and prod-
ucts were used, but not the pure chemical, and
thus it was considered that this growth promotion
was caused by the impurity which was contained
in the technicals,

The characterity of Y-33 on polyoxin resistance

was stable over a year as well as its pathogenicity,
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Tetuki Kawanara : Chlorinated Hydrocarbon Pesticide Residues in Feed

The survey on the contamination of feed by chlorinated hydrocarbon pesticides was undertaken
in 1969, The pattern of contamination varied with localities where feed samples were collected.

Residue level of BHC isomers in concentrates was much higher than that in roughages,

Aldrin, endrin and heptachlor were not detected in all samples tested, while DDT was always
detected in all samples.  Dieldrin was detected in some of samples though its residue level was

extremely low,

$FUIZBHOR P YA ENSENE Lo BREPECE &S, BHCILHEEMEHIIRENE
IFp, =ORADERAEEIC - 7-0¢, 196%F (FEfn @tz dvev, FAFY Y, Y Yy, ~F 47w
444E) TR OHBERAE S L. FRof  mliEhievdl, Faoa ey eriinll, 220D
BIZXoZ, ThERSGEL-OWERER L. 29 TaefBimsiiEhi.

M o FBRERA {ppm)
4 8 | eBHC | y-BHC | g-BHC @ §-BHC E%BHC i £,2-DDT | dieldrin Zfé)rtﬁ;:hgg&rin
Vo oF = 0.0 o il 006 o0 0108 0. 0331 0,001 ND
j: Ry ’ 0.012 0.016, . 006! 0.004 0. ossl 0.007  0.002 ND
LY 0 g0 0013 0000 0.000  0.023 0.011  0.002 ND
A - 0.008 o w05 0. 003}; 0.001  9.020 0. 010}; 0.001 AD
e s R A 0.053 0. 051 0. 015} 0.017 0.136 0. 073i ND ND
E&8F B, 0.04  0.038  0.00%  0.006  0.098 0.082, ND ND
HidanA |l 0116 0.046 0 032] 0.023  0.217 Tracef ND ND
RSB I 0.085  0.180|  0.023  0.015  0.303 Trace ND ND
Bl A 0.032§ 0. alsé 0.049 0. mzi 0.108 Trace) ND ND
i
1

BB 0.076E 0'0463 0.0402E 0'03E 0.193E Trace o.{mﬁl ND

(100}
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Tetuki KAawaHARA

: Chlorinated Hydrocarbon Pesticide Residues

in the Rice Straw, Paddy Soil and Italiangrass Soil.

The study was made on the chlorinated hydrocarbon pesticides contamination in the soil and the

rice straw in 1970.

The amounts of chlorinated hydrocarbon pesticides in the soil and rice straw varied with sampling

place, DDT related compounds were most residual in the soii, also in the rice straw,

Aldrin was absorbed in upper part of straw and remained there but o, p-DDT was remained

Iower part of rice straw.

ERBCERAIh TR EREERO G5, {2
RBRERLE A oSS HER Litva Bl - 723,
FFTIREL{BRE LTS, FRAFHIOBERINRT,
HEMEF 22 BB INLHEOT, bREE 3D (I
dbe R AMD 2o, AR LEEEL, HE
EHRAE LN LT A7, ST EIIs o e .
b EEETE (2 D) i, SURSREE]
FRT,

~TE ez EFAL PRI AYECTCHRES R
¥, TAF UL 0~0.05ppm, $,2-DDE 2 0.004
~~0.132ppm, o, #'-D D Tii0~0. 464ppm, #,2-DD
T {1 0.016~0.66ppm THo7:. DD T HHLEHD
BEREN, HBob0khiH,

0,2~DDT & p,p-DDT XEHBOTFIIZ, 7o
F ) > ikffid Bo LEHICBRE L b,

PR (0 ~20cm) K BIFH O REREE 2SR
T ~FE I um BSR4 FER0~0.003ppm, TR
Y >3 0~0.070ppm, F .o A F Y ¥ 0~0.03ppm, =
¥ F V¥ wik0~0.054ppm, #, ~-D D E{% 0~0. 030ppm,
£ 2 -DDDiE 0~0.13 ppm, o, "D D TiX 0~0. 105
ppm, p,2-DDT % 0~0.40ppm ¢, Fijiiz HEEED
DTS HOBRERY B, A X ) 775 ARG
HBOBEEREFEIZIRT, TAF) Y, Fap
YR E R, DD TR S ORI
AN, BEoBERREIMSECLOTHEDT BE

BECRERIBEI LT VS0 b iEEh b,

E1#E TbbhogBEER (ppm)
BoOob b heptactier | alden L p LT
, #,4"-DDE o5~ | pp-
. 0.000 0.008 | 0.1 | 0.464 0. 660
) 0. 000 0.050 0.018 0. 000 0. 080
{J:%ﬁ 0. 000 0.024 0. 009 0. 000 0. 066
PR | 0.000 0.010 I 0. 007 8. 000 0. 324
4 0. 000 0.024 0. 009 0.000 | 0.112
{J::%#S 0. 000 9. 010 I 0. 015 po1 | 0.120
5 T 0.000 0.007 | 0. 004 0. 008 0.022
6 0. 000 0.008 | 0.014 0.067 0.128
1 0. 004 0.033 0. 008 0. 064 0.016
2 0. 000 9. 600 i 9. 004 0. 019 0.018

{101)
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{3;&3 0. 000 0. 010 0. 032 0.057 0.088
_— T 0. 000 0.028 0.032 0. 044 0. 090
s
0. 000 0.000 0.014 0.077 0.128
{ﬂﬁs 0. 000 0. 000 0. 021 0. 005 0. 084
5 Uriy 0. 000 0. 000 0. 032 0. 057 0.132
6 0. 000 0. 010 0.036 0. 044 0.120
1 0. 000 0. 049 0.021 0. 216 0.274
2 0. 000 0. 009 0.011 0.027 0. 034
{i:é’is 0. 000 0. 014 0.016 0.022 0. 046
Cc # 3 lpm 0.000 0.010 0.010 0.030 0.222
4 0. 000 0. 000 0.017 0.071 0.124
{J:é‘ﬁ 0. 000 0. 000 0. 012 0. 032 0. 066
SN 0. 000 0. 000 0.018 0. 052 0.174
w  1~BiLERULHIR
B2% KEEEFOBMEIN (ppm)
D D T
A W o4 IE h?:ptoaxcilclllcor aldrin | dieldrin eandrin
P DDE | DDD J 0,0~ | pp-
1 0.003 | 0.000 | 0.000 | 0.054 | o0.019 | ¢.113 | 0.000 | o0.012
2 0.002 | 0.070 | 0.019 | 0.020 | o0.002 | 0.03 | 0.000 | 0.000
3 0.002 | 0.006 | 0.006 | 0.028 | 0.030 | 0.131 | 0.000 | 0.287
ARy 0.000 | 0.000 | ©0.000 | 0.000 | 0.026 | 0.020 | 0.000 | 0.056
5 0.000 | 0.000 | 0.000 | €000 | 0.000 | 0.000 | 0.000 | 0.005
6 0.002 | 0.000 | 0.001 | 0.048 | 0.003 | .05 | 0.000 | 0.005
1 0.002 1 0022 | o015 | 0000 | c.000 | 0.005 | o0.000 | o0.023
2 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
L3 0.000 | 0.007 | 0.010 | 0.03 | 0.000 | 0.000 | 0.000 | 0.275
B Y%y 0.000 | 0.000 | 0.000 | 0.000 | 0.002 | 0.000 | 0.007 | 0.008
5 0.000 | 0.000 | 0.000 | 0.014 | 0.023 | 0.019 | 0.000 | 0.010
6 0.000 | 0.006 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.008
1 0.010 | 0.022 | 0.030 | 0.024 | 0.000 | 0.006 i 0.105 | 0.008
2 0.000 | ©.020 | ©.019 ° 0.000 | 0.000 | 0.000 : 0.000 | 0.000
c 3 0.000 | 0.012 | 0.020 | ©.000 | 0.000 | 0.000 | 0.000 | 0.199
4 0.000 | 0.000 | 0.00L | 0.000 | 0.000 | 0.000 | 0.000 | 0.012
5 0.001 | ©0.000 | 0.000 & 0.034 | 0.004 | 0.031 | 0.000 | 0.400
EIR A FVT T AREL b FHRERA (ppm}
D D T
+ i heptachlor | 000 | dieldrin | endrin [-... —
epoxide A A
DDE | DDD | op- | po-
o i 0.000 | o.000 | o.000 | o000 | o001t | o051 | .00 | o072
A B )
2 0.000 | 0.000 | 0.000 | 0.000 | 0.005 | 0.012 | 0.006 | 0.000
0o ! 0.001 | o000 | o0 | o.017 | o013 | o.000 | o.100 | 0.158
B
2 0.001 | 0.000 | ©.000 | 0.040 | 0.007 | 0.000 | 0.130 | 0.109
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Takahiro Waranase and Hiroaki Nakamura : Lead Residues in
‘Unpolished Rice, Polished Rice, Straw and Paddy Soil

Lead residues in unpolished rice, polished rice, straw and soil coliected from Hokkaidd, Kanagawa

?

Niigata and Fukuoka prefectures in Japan were determined. Analytical results were ag follows,

A part of the unpolished rice from Kanagawa and Fukuoka prefectures were showed comparatively

high content of lead, and lead content of the unpelished rice and polished rice from other districts

was abways low,

Residue level of lead in the straw was comparatively high in a part of samples {rom Fukuoka

prefecture, but negligible in the other samples,

Lead residues in the soil were distinet in the samples from Fukuoka prefecture in comparison

with the others,

RSP ORI E S & O b
DT, HELOFEBHLYCLWELMIZN TS,
ARULIHE, B, HES ICERO BRERNS
Bz Bk Rl BRER O, Bbbksk
CESERIEPDBIZOWTHR L BEE E oo
THD,
SEBEITHEO LBV CHL. SR LI-y v S
AL FF TV P B RBRET - RERIER L c b o
THhB. BEREEEEN VA, BEL LT, S
XA T VY O EE AR R L.
SRR IS 101~ 102 Bl B4R L A A ERICHR L
T o712,

FHOER, DE¥DOLERbh ol

1 3BRCREEhTuwinuva, Bkl Eh v
D, Hovik, BRIVGEROFIIE{EER TR
b, —EOEMIEGhRVY, BL TSl bok
Bhhs,

2. ERTOWTEHMEINO A, FREOACHIeHYE
HIIHHERTWS,

3. EEIOWTEERE & Ao TR
L7z L CERED bRy,

4. DBV TIRERO A LD NS
HEr Lot AESEhTuiy. 3k B
AT, EBoMsH B, 2L, SHOEGEN,
HEORIEAEECHD R EEET ZLERS S,

5. RIEIoWTLE, o BRI HRERED 208 T
IR ENTWD, MERIO C ol i
b6, TORETERLATE, R hog
WZERASHIETE M A N TV B O, IG5 6RFE T
DIREICZT S contamination HEZ HRLS,

Tods, FRAZEE GERD 3 XoBGkR GRRD
WA O—BEEY LTty 2B #ive
#5.

SR
1) WEEGL « SEREICHE « ARGE No. 10« 57~61(1970;
2) WBOEL - FEHRE— « FRES A Neo il 101

~105 (1971)

3) WEEAERL ~ B HICAE ¢ AYE No. 12 ¢ 105~ 106(1972)
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104 # O R OEFE AT oW K ® 12 5

nooa o BB (ppm)
s | pom | w4 e | K P B =2
‘I;]afé{ Uzl 12w 12wy 1| 2w
Jeifi ] HRA yo o 1o lodododo o 0.0 0.0 4.0 4.0 4.0
f W2 @ g R 04020301 6t0iooe log 31 75 53
Lm A (DA RD i&lur&1&z&1&1&4&001 5.8 2.3 41
e | 0.1 0.3\ 0.2! o.z‘l 0.2 0.2 o.ol 0.0, 0.0 3.7‘ 3.5 3.6
mz A 2 AL WA ' 0.50.6 0. 6( 0.5/ 0.1 0.3 0.1 0.1 0 1! 2. 5\ 2.8 2.7
0B 1 e 0201020 |0 1J 0.1 0.1 — ] 0.1 48 55 52
1 C 1 et &2&2&2&1&2&?&&&10ﬂ 0‘ 0.8 0.4
_[ D i 0.1 0.0 0.1 0.1’ 0.1 0.1 0.2' 0.1 0.2 3.0 1.3 2.2
wowm oA o3 NEERML o o jo ! ' leo 0000 5.3E 3. 5[ 4.4
B 2 Mz, k% — o |0 \ i 0 zio 0.1iE 3.2 2.0, 2.6
c 1 ] 0 0.1 0.1 | ‘0 ‘0 |0 | 6.9 4.6 5.6
LD i 0 lo.doy | o lo o 48 2.2; 3.5
BoEo A COR 21 e ‘Io.sl 0.4 0.5 T 0.3 0.3 0.3 121 18.0 15.1
‘B TR (7| 0 lozo01 ! 0.0 0.0, 0.0 116 12.3 12.0
C b1 o 0.2 o.z! K o.of 0.0/ 0.0 13.0 13.0! 13.0
oD e ‘ 0 o.o[ 0.9 h ] 0503 0.4] 13.3 IL6 12.5

» B ARAT VS S
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Takahiro WaTaNaBe and Hiroaki NAKAMURA :

e N

I H

Absorption of

Lead by Eggplant from Soil and Their Translocation

Absorption and translocation of lead in eggplant from soil were investigated,

Eggplant seedlings were grown on the soil containing definite quantities of lead in Wagner pot

{1/50000 &} under glass-house.

When the fruits matured, the plants were divided into four parts of fruits, leaves, stems and

roots for lead analysis hy the alternating current polarography, Their soils were also analyzed.

Lead was detected in the order of soils?>rootsX>stems>leaves>>fruits.

etz 5 2180 b OHOBRIKEITIZ WL, 4
T, REABIILS&e 5 0DIGEY 5 LUERRE
LB ToE&E? T oW TR L, S Ei: 50000
HOlad, beAVT, STEESERELALOED
WTRBR T e - 72,

HFFESDE DT 4 ~5 mD i w Huge,

HIZ L T thhd oy 1608 T,
HOENR —EROVEHEAIERX R0
KRR L7z, BEARGBL-OL, HgiEonE, 7%
=, B JURIB LRSS L.

SFRTEIED LE—OHFERIL L 5 7.

SBERTEDLEDTHE, ZOEENLKDE
EMdbmate,

1. fEEMEICHAT, SR OHROSEHR A E .

2. RESOEZERIGBNEC H 5T, 2SR
THH, Lard, MoBMIZENES I8,

3. MHOEERNIRNEZEA L THnLCnWa &
I THDMN, EMOEEIT S E -,

4, EPOEHRTEMECHAIL, el T
AV

5. BphosgFRRissoBiicl . TeFshs e

Bbh30T, HBEILEDHS,

6. EIEPOBRERIIEMICEA LT N L 7
Py

7. EHLRESHESESHSRIEDRHIA - Ty
%o

8. BTEP oEHRE & <D L REROHNIILS
FDEA LV, BEEOSFRRMIR. Tua,
Bino LT, #b ED? LM GRED i
iZdafoun,

9. Xu ) hOEEY LERDE, BELZIOWT
e d OFAE LS ERBIBIRE R, £ JCREDON
TXFEP OWERENT 2ERE -, ErAED
THhotz, SO Lk, (FROBRIZE » TR
B Edbhd,

TR A R TFHERNZ S 0 — B 2482 L T
Wee CCIOEL{BERETS,
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1) P29, - FRIBIIHE « ARk No. 10 : 57~61 (1970)
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PAE AN ST oY Tk v =R
Ce Tt e — P = = L — — e ST T
Hinei | 8o 3 2 ##
nepot BT | g | o7 w | eEn | v ow | oanm | ey
0.54 1.42 14.5
fein 0.21 0.54 1.44 15.4
0.58 1,45 15.8
L U B __1 ﬁ]# — ek
1.27 4,83 ! —
75 0.35 1.26 E 3.37 -
| 1.24 2.4% | — f
- o —— e B — N ,,:7 — —_— .m'
1.27 2.71 1 —
75 ©.35 1.25 2. 77 o
1_22 — I ! -
1\40E 5. 80 ! 45,0
375 0.27 1.34 6. 45 48.5
, 1.27 6. 10 l 52.0 l
3 A e .
1.44 7.25 ! 16.8
375 0.52 1.33 6. 83 7.0
1.22 6. 40 | 17.2 l
(1.16) 9,30 l 40.6
750 0.33 {1.2)® 9.19 40.0
% (1.26) 9. 08 39.3

=125
(ppm)
4 1
EHE | P 4

9.9

7.9
10.0, 9.9

11.9

!

21.0
17.3

13.ﬂ

14.0
14.0

14.0

99.5
93.0

8.5
—— =

58. 0
53.0

£8.0

]

120.5
108.5

96.5

a) ZEH7 5 ATIMBIA 7 Tsh, EHEWEOR, —SWHL .
b) IO - HHRE L1,
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Takahiro Watanase and Hiroaki Nakamura : Lead Residues
in Vegetables and Fruits of Market Origin (4)

Residues of lead in cucumber, turnip, apple, eggplant, spinach, radish, green pepper and tomato

of market origin were determined. The samples were incinerated, treated with HCI, and dissolved in

HCIO, solution. Then, lead in the solution was quantitatively analyzed with the alternating current

polarograph. Analytical results demonstrated that the residue levels in these fruits and vegetables

were Jower than the established tolerances for lead.
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LB Appl. Ent. Zool. 6 : 91~93
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FAAZL AL Y F - vE—IHIALA L, BEOH
— i R LR BT T 2 BRv T, S
Tl e B 2 B A el o ME W o R ik gt
Uiz ERHEO Sz LTtk R e i
LT L—EITTEREVA, 5 AR CHEL AR
WIS, T R L I b Bl
BTh-20T BERHEEHOREETHE 550
VREREE & LTHA T AE AT, ThENDHEH D
B DI R AR LTS W TR VS OREHE Lk
#2 SN IR A B O RELSEEI,
B A b ¥ F o VILOWTEEINTOSHE LR
B SFEHERERUI.

Toshitsugu Oxapa The hatching responses
of the soybean cyst nematode, Helerodera
glyeines Icmmonr {Tylenchida : Hetero-
deridae}, Appl. Ent, Zool, 6:91~93(1671)

The experiments were conducted to investigate
the effect of the diluted root diffusates of soybean
and kidney bean on the hatching of the eggs freed
from the cysts of Heterodera glycines Iommonr. The
concentration-response relationship for the root
diffusaie takes the form of a hump-shaped curve.
The highest hatching rate was obtained at the
same concentration of diffusate regardless of the
year when the eggs had been produced. The
hatching curve showed sigmoid form when the cu-
mulative hatching rate was plotted against the num-
ber of days.

FHAE FA XA F 20RO
BILIR & RIFHE O SMEREDHR OB R

BAICHEBMERFERTE 10« 215~221
(19713

Abstracts

&

A XY ALY F = VOSE A4 v o > ORI
W T bR i X 2 BIBE1C, 5 CORBIBFLT
B+ SHEBEHGEIZANS L 0 b, WHIZSTH
30COFRAIT 1 ~ 2 BRAANTHW TS, 25COHE
MBS EERTE A e o fe, BRI TO S
FCELAATE, HARHERCNEE LT BENIR
AEE 2 EHNORETE, 30CoRAD 1IBIEREAR
T H25°C ORI T BT - /o,

Toshitugu Oxapa The effect of root
diffusate and pre-scaking temperature,
and pre-soaking periods on the hatching
of Helerodera glycines IcHINOHE, Jap, J,
Appl. Ent. Zool, 15: 215~221 (1971)

Five series of experiments were conducted to
investigate the effect of combinations of the three
factors, namely the temperature of kidney bean
root diffusate, temperature of pre-soaking water
and pre-soaking period on the hatching of free
eggs. The eggs maintained at 5'C were pre-soaked
in water at constant temperatures of 10, 15, 20, 25,
30 or 35°C,
and soaked in the root diffusate at constant tem-
or 30°C. The hatching rate
from the eggs reached the highest when the cggs

for wvarious periods up to 100 days,

peratures of 20, 25,

were pre-soaked in water at 25°C or 30°C for 1 to
4 weeks and soaked in the root diffusate at 25°C.
However, the hatching rate in water was consider-
ably high when pre-soaked at 25°C than at 30°C,
so that the hatching rate in the diffusate heecame
lower at 25°C than at 30°C. Therefore,
suitable method to pre-soak in water at 30°C for

it is a

obtaining larvac of a relatively uniform stage dur-
ing a short period in the diffusate at 25°C. One
week was found to be enough as pre-scaking

period when pre-soaking was conducted at 30°C.
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EARE - SHFEZ BEoA <S4
IPICRIZTEE BEEERHT No. 26:
29~36 (197D
LR e R H DN e o — & L
T, AP TR T R LY, AR
HEE L b 1T 5COKED T C Bl R6sETE
FEDHFAMORIIE, FRALHIA £ 38RIEE D IOV THER L
TERIE, I G A< S T ORISR 412
Hg LTl Eaibhdhats, £ FY vicE®
FEREARROAAIIST 5. Lk, FY
YHL vV nE v KORIR v = vk T TLm
LT OEIE T, BEMichi - TF =2 . 7oh
WL S RDBHEER B L, ¥, SRloMHEME
CHHEDBE NG EIRIEY ¥ LEZS PCPS
POy AFTEIIERAEEZ =55, 18, ORIl T
R s EnES BRI,
ARl EEHF No. 19 1 24~926 (1968)
Yasuhiro Nismucmr and Koji
Toxicity of agricultural chemicals to tad-
poles. Pesticide and Technique No. 26: 29~
36 (19710

Toxicities of 143 kinds of agricultural chemicals to

Yosuina

two kinds of tadpole were evaluated. The test orga-
nisms are Bufo bufo japonicis Scurterl and Rana
Japonica japonicq GUNTHER.

In general, tadpoles are of lower susceptibility to
insecticides, cspecially to chlorinated hydrocarbon
compounds, than fresh water fish including carp,
Cyprinus carpio Taxst, FEndrin, aldrin, dieldrin,
Telodrin, heptachlor and endosulfan induced quite
distinct behavioural changes including body twist-
ing in solutions of extraordinarily lower concen-
tration than TLm value for a long time {two or

three weeks),

FPEETE BEOT XA YAFYHZICK
TEHEM KEHEE 18: 121~132 (197D
BRo W4 5 OSSOy L <~ 5 B W
T, TAVAFYA=w4bL. 202 BRI OMERE KIS
WTHHERRR BT 2. TORE, TAVBFY H=
oA 2 2 U a HOMEMRESENE LA b B, A
KT BRI L TEGWZ £ e e, 27 K
By AFEEROPRTCYAP, MPP, MEP, &4
F¥ /v, EPN, DMTP, DMCPIZH LT

EEHEER L, WETINED Thm fiXuv5iid 0.5
PPl T Gdhe . 33, PCP+ b U & afpision
THT A VA H = O (. MFRT R
TLmER28ppmTCH - 72,

Yasuhiro Nisuiuca
cides to crayfish Procambarus clarkii
Girarp. The aquiculture 18:121~132(1971)

Toxicities of 202 kinds of pesticide ingredicuts to

Toxicities of pesti-

crayfish, Procambarus clarkii Ginanp, were evalu-
ated, Crayfish is different from carp or daphnids in
susceptibility to pesticides, and crayfish is not so
susceptible to the pesticide ingredients. Howewver, it
is selectively susceptible to CYAP (4-cyanophenyl
dimethyl phosphorothionate), baycid {fenthion},
MEP, diazinon, EPN {cthyl p-nitrophenyl phenyl-~
phosphonothionate), DMTP (S-(5-methoxy-2-oxo
-2, 3-dihydro-1, 3, 4-thiadiazolyl-3-methyl) dimethyl
Phosphorothiclothionate), DMCP(Q, O-dimethy]-S-
p-chilorophenyl phosphorothioate),

BRO KV 2 vCRERTRE—] kEH

FE 18:227~235 (1971

SO O W RO BERM O BRI E O 225
FRETAEMO-BEL TR s v REREY,. o4 ®
RAIRRERE & OZERT-OV TR L 2o, FIED AT
TLGA L 703 MBS BB AN LT, ALty s
2 DIRRTICRT & 5 S olBiiiiEs sy, &
LOGERLUESEER L. Thbbh, F¥, 9z
4 & ARVER R RTERIZEI L P Y, Fay
Vv, ~FF¥7an, RvVnEy, FATE v, D
EP, PMP, CBA, EDDPHENHD, #1472
J BRI LW Th . —F, IAMEY 2w
LY LR AT LT, EPNLTPN,
MCPCARERSS,

AR

Yasuhiro Nismoem, Keoji Yosuipa and

Yasushi Hasumoro Toxicity of pesticides
to loach, Misgurrius anguillicaudatus
(CanTOR)-I, The aquiculture 18:227~235
(1971

Toxicities of fifty three kinds of pesticide ingre-

dients to two kinds of fresh water fishes swere
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evaluated, The test organisms are Misgurnus an-
g:ldflll'caudatrls(CAN'I‘OB.) and Cyprinus carpio LINRE,

A considerably high correlation was recognized
between the susceptibility of M. anguillicandatus and
aldrin, diazinon, dipterex

€. carpio. However,

were more toxic to M. anguillicaudatus than C.
carpio, while EPN (cthyl p-nitrophenyl phenyl-
phosphonothionate), TPN (Daconil), MCPCA

(L (4~chloro-o-tolyl) oxy] aceto-o-chloranilide) were

more toxic to €. carpio than M. anguillicandatus,

W — AR - APRAEERTY - PR
A HDICHTHBRREIEERBOSH
[CDWT  JkEEMFE 18: 211~225(1971)

$¥valiy, H=EIHE TSNS 0OMEL R
BT SEHNTC AvH=L 0 vardiLTHME
FERT I e o, E7r. A4 P =10 LTRSS 4
TR O VT ER ST - fn —RRICERD ARRLE
03Py T AEREIIEIIRL, 4y =T
#TAMEP, DEP. EPN/SEHORAR LRI
DEWERM S R L. £, —sid = FREHRANT
WLThAvH=t 30y 2OBSRINENL TV,
TLmig 805D =331 % 0. 05ppmiffEizh s 2 &
b b, RO Uy BT S HEDNE b3
Lz 7-ff, fEEESRRAA (r-BHC, DDT. =¥

$2 11

FUV) DR LT A 2 F = DRSS -

* BRI

o HEELRERS R ERES Y

Keiichiro Wartanape, Takaaki Murasatsu
and Yasuhiro Nisuiucur Toxicities of pest-
icides and chemicals to crab, Charybdis
Japonica {A. Mine-Epwarns). The aqui-
culture 18:211-225 (1971)

Toxicities of thirty eight kinds of pesticide in
gredients to two kinds of crustaceans were evalu-
ated. The test organisms are Charybdis japonica
(A. MiLnn-Epwarns)and Daphnia pulex{dn Gren),

In general, organophosphorus compounds are
remarkabiy toxic to both organisms, especially
MEP, dipterex, EPN (ethyl p-nitrophenyl phenyl
phosphenothionate)., Carbamate insccticides also are
toxic to both organisms, but not so remarkably as
organophoesphorus compounds,

A considerably high correlation is recognized be-
tween the susceptibility of Charybdis japonica and
chlorinated
DDT,

hut not to

Daphnia pulex to pesticides except
hydrocarbon compounds such as 7 BHC,
endrin, while are toxic to the crabs,

daphnids,
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REFRBATR JobT B BEAKEEA (1)

Survey of Sewerage in Agricultural Chemicals Inspection Station

N

EHFFCBRRRE T 0, HFaTotiis s fuain, N SR - v o b BENL ChIEn
PEFERO B, W, W BVANV ALY SEerETaIeEEL, CRELS N
Do BIIMERO PMFEAREL TS TRETAHE  ml i (2) R, KL TR7PLR ) EEEEL
SERF] OBTREREL TR, FidlECHT A EE 1

IR E N TW A, s EelkeiaFEL, Tl 1000

RFH ) B 5
DUHER E I B, UFORKEEETS - k£ L BINAVES @ X ofml
e () MAFEEE ¢ SRRERT SILARFCEEN TSI

BEARIZoTiE, TFARRESELY] ok ih—f B FHRTEoBSEdl+ 3 L ETa7a 040
WARRBEIT e (o MBS T MHE L THEdT3 k, WA g s (CaCls) ELTppmTELHLED
AHEZES BN TS, TOFE~RKFFE LTz o, lppmR IEEGS,

W, TFRBERAEVY L 20yEEL, o FRAI00mI #7552 SIRBI LMk S ISR L UERE
BT, B DS IR R AT LRl AROCAEERL, 72/ -7 F e IR
EFEHE LT, pHERE BB Braa Ve LR i TR EICEE, Siul NASOKEMED P U D sig
HD, BROFERIZOCTHEE S 2 28R ME Wiy -v. 2RV BErE Ee TINRS T TiEE
DI B EhI 0T, TR ELGRERTHER V. L. ZhEFiRELT5, RCHokaFichk 100

) ml gL, 7=/ —A7 84 v ETEEE M,

E = U TRIATACIE Ui it £ Mo N/S0 ARHEF

A EGE 1 F30F~ 2 BI3R LERUTEL A 8 U sk —RI N T A L B CIRRI L2, s
H~5B220 % Tffle = 7z, Warzfebly, R PHAREERIEE TS,

UL, WEEMGEDEMS AN {BEANE o X AL THOBEIIWT, WiRIZELA N/5O
LFHE N TR W E NN BN SIBERTEO SR KRB B Y Y SO S I E (&) 2R, ’RIC
METORENCHERAELEVEELDNAB TS Lo TREEYERE LM,

Do 1000

| EEEESLURESE REE=2 F X g por
(1) AKFEA A R (pH) F = N/S0KELF MU o RO G
#5 AW pH 2 CHIEWK. K. 8D 2HA LN o BEE: FARESHC X5 (L D58
L SR ” GEIES X BHHD

(3) BMFAFVE BT LAVELZEKRIGEN 1. BRIIUVEE
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. BEEHAL T (CalOy) &L TppmTéblLid Mo s ARURER IS B, oFO LR
@, 1ppmE 1EE LW, B IR o 72,

Bk100ml # 5 — €y b EAWTHBREZE D, # BESES AT RO BT DEEAUE, A4 A4 v RE(pH)
Fal P FaadL V-7 —VvESEREEE X:7.34 R:3.68 BrAsUEF X :146.63 R:
BhNA S AENTEYE L L XSRS, s, 24,56, @R X 12.61, R:53.84 LigoTna.
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Information on Determination of Agricultural Antibiotics
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Talie 1, chrohtologlcal assay methods
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Y o, 2k B-d 1w|B-d |32~37]16~18 5 M7 bwrEsL, PB-8
S. Iutea PCI |B-c i32~37 1 tEbase 20 THRT S
1001 seed 4
53
AQACH » 73k B-i 32l  hrB-h  |32~35 0. 15100 BEEAg = Fa-THh L,
Staphylococcus 26~32base 15 il PB- 8 THRFEE HIZ
epidermidis seed 5 7t BPB-THWT B,
ATCC 12228
ER AL B-d |32~37 71B-b  132~3716~18 108 BE 7+ boin L, PB-g
Bacillus pHE THRIRT D,
subtilis
PCI 219
A4 # | B-c 37 6hrlB-i 37 3.50 O.81E 301N HClizga L, #
¥FbG Klebsiella pH7 A CHRT S,
HA 7Y prienmoni ae
v PCI 620
P |k e T B-d 7iB-d  [32~-87116~18 0 ¥PB-6 THEWT S,
S, lutea PCI |B-c 261 24hr
1001
—fE0 B, TR
.S, lutea ATCC
9341
LD HER B-d 32~37 hriB-c  [32~37 3.5 0.06fF 3% PB-4 5T, 580nm
S.aph. aureus 16~24ipH7 CHllES B.
FDA 289 P
—R%® LR ] &
Staph. aureus
ATCC 6538 P
AOACH » 7k B-j 30, 7/B-h 30 0.2/ B EEE-A # 7 — (150}
B.cereus ATCC 5.6 SRR CaRl L PB-4. 5 GAT
11778 base 6 5,
sced 4
AOACIATCC 11778 seed 9 30 0. 05Fs gl 7
B o9
fid
= B Sk F-k 27~28 10/F-j [28~30] 20] 10/ #PB-6 TAWT D,
v B Alternaria base 20
mali ACI 1157 seed 4 )
L3 2@ | 2B HPB-6 THWT .
Bl—#E I F-k F-g 31 300 0.254% Fok-efhdiL, PE-2040)
base 15 (0. 021 WA X ¢ 2 N e
seed 4 AFTHEL, 0.3N Tre=7
TiEHE T %, Amberlite
IRC-50[HZ BT S € B,
Ll—ggoly , 735 F-b 26 7IF-j 270 48 0. 15MRHR 2 & Ao THI LS
Cladesporium base 20 (0.03) 18 | )¢ (pH7. Q) oey, 7+
Ifrelvum ACI seed 4 o | b (pH2) THET S,
1179 KA Dowex-44 (OH) ‘zpHS5
M=z, PB-6 CHFH, K
I L, CM e o—=
(ED 1 ZwEs4, M/S00HCI ¢
ki L PB-6CHIRA 5,
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. e . g
T e T E * : \”(gér&f% T e
JRAEL Ty i YE T o . ThHi Rk e
7 iklh) Y i ﬁﬂ% el e d i, }IER‘! H] o 2
ik IO e aay) [0 TeeS T oy oy 48
:
# Y 4B ij: 4 Tk F-c [27~28 3iF-a 28[18~20 1 % PB-6 THFTA.
+wD, Pellicularia base 20 } EAHLED T A %W
HY A filamentosa £ seed 5 T he
vvD | sasakii ACI
MmEGE 1134
A1) g [, T3k F-c {27~28 3/F-g or 51 1%L 0. 125148880 @7 £ F - (pH4.5,50
2w D P. " filamentosa F-e 3UI6~18(0, 05) B34 CICHEM L, EDTA% in
dak . sasakii base 20 % Dowex-50WX2 (H)
ACI 1134 sced 5 FIUET R 4,0, 3N NaOH
TIREE L Amberlite IRC
~50(HMZ AT E 4, 0.3
NNHOH EHT 5.
i PB-6 CHHT 3,
1
AP TEY A Tk B-d [37~38 7iB~d 37 16 2| 5 PB-7.8 CHEFT5,
[ Bacillus base 20
v subtilis ATCC sced 4
6633
BN A iR B-d [37~38 7lB-d 5 L#] 0.0583ER Amberlite IRC-50(Na-
i B. subtilis seed 5 37,8 ~10j(0. 018 & ~< TS 0. 3N ST
| lATCC 6633 D B e, A8 —
A B, PBIT.8
TR 5.
A0ACH » ik B-j B2~371  7/B-h 3716~18 0.6407 H|10g #200m! 0.5V 5
B. subiilis pH7.8 i B CitH L, pH 8 G
ATCC 6633 base 12 T 5,
seced 5
L0 %ﬁg& . Bﬁd 37 1FEB-i 37 3~d| 25uglE 3E|PB-7.8 GRS B,
ehsiella T R
preumoniae P 530nm THET 5.
ATCC 10031 |
AR mzﬁé;m;ﬂ% B-d [32~37, 1lw[B-d ! 3716~18 O0.6% PB-7.8 THHRT 3.
Staph. aureus base 20 ‘ !
FDA 209P lsecd 4 E |
a) b : BEEERT, I DM oREd,  AOAC: Official method of AQAC

A ¢ PR BRI,

FDA : FDA

b) SCENERT0& TS ORL, ES WIS,
d) BEHOHER L RO AN ml TRT.

c) GO SE L BIL S,
e) H5 M,
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Table 2, Composition of media
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“\@— = <, '-, e
\ el m ' A | MRE A wBEA
RN _ B S . S B
IS - abecde £f8hijklabelabedefghiijk
R 12 12 15 15 12 15 151511215121 12 10 12 15 15 15 15 17 10 15
T b 5 51010 § 25 5 1 5
82 F LT L | § 5 6
€7 F
Sy TLTF vt i 4 ]
R S
P& A 3 5 5 2 5 L1315
[an Ty 3153 215 2 1
FEEr e 2 [ 26
HEw ; 200 30 20205 20 10
a2 5 210 11 10 30 5
ARy 10 10 30
~N7FY i 4
5 SR 2 8T 300 300
SEAe 25
fEH LRI 50 50
V-8 & ~ Ab) 10
Fv R 2. — AW Gl
NaCl 2525 15 3.5 5
XCl .5
K.HPO, .58 1 0.3
KH-PO, 1.32 211 2%
NaNO, 2
CaC0, 3.9
MgS0,-H,0 3 5
MnSO,-H.0 0.3
Fel30, 0.1 0.0l
MgCl, i
IV 5 2
L-F A5 &y 0.5
M720 7 = v RS [y 50
- i 5.0 5.6 FR]
pH 7078  $5907.070857.06570) ) 69 ) |6360 } 5060 L
o N A 5.4 5.0
Bifinz 1l s g THEbHT,
a) fiofts, BRE & Bhooms (& cEbi.
h) ¥a— Rt ml TR,
HaiE HMN-TEHE
Table 3, List of buffer solutions
& B 2! iR [
B a) | M/15h AT pHA.S PB-4,5
b) | M/is pH6.0 PB-§
¢} M/15 » pHT7.D PB-7
d) | M/is  » pH7.8 PB-7.8
pHS.0 PB-§
e) jM/30 o pHE. 0 PB-6.0"
£) | B 2 B R PB-£7
B A BRI
benzyl tri{dioxyethylene)
ammonium chloride 2.5g/!
in PB-7
g) | M/15 < AABEBEEEPHS CB-§
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Table 4. Chemical determination
e - lf@ By w ‘
Tk Dl B H B 478 & RIS BRI if_i‘l: roi Wl RE
L ()
TR —EEWUV2TEam 0. LV HC freiils, 0.7516 [ eV HFALOTLCTY R
evs ‘ug,'smlg (s b AR~ T E
Mwvig=7 (21 1CEEL, U
BTEVERFLCHE LS,
B
tmAd Py BY |UV29enm [KiEHE sml (Z1.2N FrE 2008 AR RN LN HCL % inxdh
=7 RNz EIHL, 50ml 2 AT 5.
= fillup LIRS 2, '
TeFad. B OE5Hnm (=& ) - AETRIC Zn S N 5 R g — A,
= 9 HC# fn % iR A8 4 5 , Na pg/miBt
NO., 2.5% A7 » 3 VBT
we=9 A, HCl J7r HCIL
-Ni-F 7 ) F L v FT
I/ BYCREIEEMNT S
WY (He{u278nm 19 _ i 5 B2 BEIAKERR i
(=1 %4e)x 100/208= 775, z /i
TN eF 7 B H#29lnm KT T —ATl0mls 2 e NSO &L, 7 & b g
v R mg/mlfl R CRBL. P AHSADTL
CENRVEV AR —n
(8.5:1.5) CTEIHL, UV%
A RO LEE R E 2 LB,
O Hea292nm (A ¥ —acheilisE B OBEWARLA F/ — AT L
%4&?/% Y AT
TERG A A AR (C gk
SR, mvxa/—»ﬁ
T S
WP Hefm2gsnm  REEHP CHIE., E HLAF b7 ¥ )an
T A LK a?“
P RAST M= a ) — Ak e 2%
L 5 4:235-237, 200-293, 325327
1/ N225-227, 268-270, 314-316 ;
PSR T & 00505 e g
D |BaGRBaYJemiving =ve P v 50mg
e l~2@nzs, .
AFeF L3 Y URf353am  (N/10CHC TIFEEL 7 5~ & omg M 38
AN 2. 7 AREGEMREINES El
AP e fd90nm  IN/100HCI, FeCly6H;00.5 E
me @ L B,
B 7 Y e AgNO; HERIEFT 5.
FEEL 2y
g
HCI-2 bw [—A8% 24 (50 BIEH (1—100) 5m! (o= & 3
F b e T v EEEml #nd 34
Jodd B,
H,S80,~ — B3 S (5) 4 mgtZ NaNOQ, (1—200) 2m!
H;PO,- .ﬁﬂi’.f’ﬁféﬁ*.@){mﬁ% LizDh
dil-HCI(1—100) Tr e L
FeCly(1—100) 2~355i02 5
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PRl . . Rt @& RS HT R
R py B o o ‘imi‘(mtﬂ)_ oW A WOk
LR Rf [ RAE H®
SNYFwLy RN RS T AL A o F b A 0. 1mi E10 5 0.5 f&%%tcw?i?'—f(pHG)&:i bhh
v A FID &l BSA 0. 1mu;3TM. min pg/ml%;zi{&tﬂpra’e/s;@f;zh Dowex
CS 0. 1m! #¥L60C255, {0-05 -SOW X 2(H)Im g = 4, 0.5
T LEIG X4 5, ’ prm) Ny 1 2 TR Dowex~
A a: 3%V 2vOV-IT 1-X2(0H) &,Dowe*c*SOWX
ST ue v FW2B0C, 2(H) % L 3L 0.5 NH,OH
'E’:""aﬂj@'éa
RBY FTFY R ETFREE (YT ar s ¥ YRENL, P 0.05 s (7R b=FYATHHL, ¥
767nm oy U viiay v awn 10 RS |7 e vEkina T
Z2, ®YFTFwh) Tadh pg/mii n-~FFrigge L T 7
b LT, A FAd VT F A 28T ACWTE S, B
&b L'CE%?E’@E:?E& = F A THMET 5.
THY FTF G
A E
a) 4 AEREE B BRUNSHERE, AOAC; Official method of AQAC

P ik st Ny DA e )

B+ REZEER

b) X2 &HS TRL. ED & 0.
Hik B¥-HE
Table 5. List of reagents
b2l # 2 3K & B 5
RIGRE a) | =v¢ ¥y K
b) EARYAFLLY T2 b BSA
FIiF
c) | N-bYAFne) g 34 SIM
Ve gl
d) FPUAFLT Oy T~ TMCS
FTAR a)| v0ara (Frr Kiesel
Gnach Stahl) {TLCH)
b) 3%+ 2v0V-17/
YT WAW-DMCS)
(GLC 5 ..)
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Aids for Pesticide Workers

Bull. Agr. Chem,
No. 12: 122~128 (1972)

Inspect. Stn.

BABREB N T 5 RIEDOPE

Toxicity of Pesticides to Some Water Organisms

BT T 5 B EO SR LT 57

&, T IBERaA.
t;:':)’c%f‘zu
L, BEETS,

TOBPEITHE LTH

¥y anE BV TRERETT
1~3&ZEDbE

e = A fe & LT B [
W AHUERENE ] (HF40E LB BETSS) k-

fza X
FOEECiTE -7z
BB
Zk.‘l‘il
B

(1
@

v v ool TRERE BEICLT,

—

F

PENC, ML AF Y. FRITEC,
W0iEoH3 Adlfl, I2valBisligd 2
= P 7 4L 500mi %@ﬂj[n]/d\

@ hEg oM T OERER  FRIE LTI1E

5 T2 R, BEEAL .
RERORE S

{)
---¥g5cm
7 veeeoEgdem

F g e £yitem

b XAy 592, 50m

AP gy St NI FAD LD

A A = IR 6 om (BEED

F A A Y A= Ellem (A

Ty ok s

(FHEED I B, o ¥A =t LT ¥ U LRk
BB RGO CER L)
(5) FERGAUEERFN

T4, IFRV,EAFH,FPay, FHTT T,
A H = 48R

2oy - 3R

T AN AN FH = T2EER

T3 l) ...... gsmj?:{:ﬁ

(EEZE - BPIEEE)

EEE QRIS ¢
(?%X%m74v:zm)
B1E FRloRETHINT 5 REEEEERE (TLm{E : ppm) MERTAT 7~y b
ST TS| ey
\\\\ Mt 4v=¥yuxﬁﬁﬁ9;ﬂ}£;. 1vva AvHA=lT F Y
SR Pl y = va
SN =)
i S A
B4 \“\\\\\l 48hr | 48hr | 4ghr | 4ghr | dghr | 72hr | 3hr | 3hr | 48hr | 96hr
f
FUEL AR 4.3 5.0, 6.8 5.4 10~40 40| 10~40] 10~40
T et 10 10~40 5.8 10~40 40|  >40] 400 >d0
FEINFFE— b 1.2 1.4 2.2 1.3 3.4 2.3 0.03 0.007
FIwg b 2.3 2.9 1.9 10 5.2 30, 40 =40
FTAKRY Y 0- 12 0.10° 0.081] 0.028 140(F0) 1.3 >40 >40 0.56{3.)
FLrAY v 1.5 1.5 1.1 2. 4.2 >S40 >400 >d0
e R 1.2 1.1 5.5[0.22(5.) 30(F.) 1.0 0-005) 0.008
TFAFAS LY 8.7 10~40 21| 1.6(k 28 0.82  0.07]  0.32
ERN I 0. 00084 0001000914(.?0 0.0049 12(ZL) 0.071 >40 >40 0.20
A—s8 ) b= b 1.7 0.25 10 14 4.0 0.12  0.15
AN, 7 0.78 1. 10. 13(25)10. 11 ()| 5. 601 400 40 >40
#/%yuw%(xa 8.5 10~40] 10~40] 10~40| 10~40] 40, >40 >40
T
gaiEl) kA 0.13 0.20[0- 47 (31210, 13(?L) 34 (k) 0.88| 0.0050 0.0011
TaATaF LYY 10~40] 10~40 28CFL); 42(zl) 72(3L) 40| 10~40] 10~40
ZulFari -t 1.4 2.1 6.2 M4(F) 13(5.) >S40 40 >40
Toay Pl — b 1.5 24 5.3 18(H) 3.5 40 40 >40
{122)
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(% z'ﬁ"?‘/j»)(ljj\; PR
\ Wi 4l & vlerzs|lre.e|s? 1gva AH=T # Y
\J‘I—L@ (t’rj’-ﬁuﬁs ¥
TR sy 4oy v
Y ';1‘;
o 2 \ 48hr 1 A8hr | 48hr | 48hr | 48hr E 79hr l 3hr [ 3hr | 48hr l 96hr
i
b 9 T >40 0 40 70 72 73 40 >40} >40
kv 1'34 0. 62 0.56) 3.2(8.) 2.0(30) 40 >40; 10~40
Ny 20 10~40] >0l 50 7.6(30)| 8.4 0.75| ~ 0.50
EfbE = >400 >4 >400 >400 40| 40 400 >40
R =400 10~400 10~40| 10—~40] 10~40 3.4 0.05 0.05
UAe RO AL 10~40] 10~40 1. 4{F)00E(F) 45(F)| 0.57, 0.007  0-006
T 2= RAT 4 F >400 40 40 >0 >S40 400 40, >40
¥ bm— 5400 400 40 58(FL) 12003 28 10~40 10~40| .90
RRER 1500 >40] >40] 40 1200 40 40
R Hi%y 1.2 1.0/ 0.M6{F)10. 50 () 12(;&) 10~40 8.5 15!
AT 7w 3.2 5.1 5.3 0.50] 14(H.) 0-10] 0.08  0.05 0.026 L.2(3)
FAA LY 7.5 10~40 10~40] 14(F)| 8-8(H)  0.55 5.5, 3.0
FaarY 0.018  0.017, 0.686(F)0.25GL)] 14(5L) 9.0 40 >40 1.205>
FhEYERY 10] 10~40 10~—40] 10~40| 10~40] =400  >40f >40
FUY R 0.032f 0.03% 0.030 0.037 0.33 1.3 0.57 2.0
Fu Py 0.0088] ©0.0080] 0.029) 0.0025 31 0.12 5.7 5.0
23 FF >S40 40 400 >40| 720(5) 40 >40] 10~40
AT Et Y 4.5 1.7 2.9 1.4 7.9 0.082 0.0050] 0.0010
DK >5,000] >1,000 >>1,000 >1,000| >>1,000] >1,000{ >>1,000] >1,000
{eh >5,000] >1,000 >>1,000] >1,000 241 51,000 >>1, 000, >1,000
Fe=VTaElL—~ b 1.4 2.0 7.2 2.8 4.2(F)Y =40 40 250 40
Taga s —n 0.660  0-700  0.74 3.8(K) 10 5.6 1.8 0.8%
~FH T 0. 30 0.320  0.56 0.10] 6.5(%) 5.8 40 >40 0-18(Fy
Ny Em ey 0.0072: 0.00010] 0.0085 0.001% 5. 0(H) 0.50 3.6 10~4D 0. 44{FLy
PR T 0.44)  0.58| 8. 4(F)I0.88(F)! 2. 0(F) 10~40 5.0 3.2
FH = 1.2 1.210.35(F)10. 20CH)| 4.5(F.) 0.72 0. 05 0.02
FLEF A Y 15 10~40] 10~40 120(31)| 44(3L) 28 5.8 7.5
~ Vil 400 40; 400 400 >d0] 400 400 40
~FY 23 7.8  0.75 14) 27(F) 10~—40 0.030 0.15  0.078] 6.4(F)
AB A 0.70 0.68 0.35 0.24 18(F)) 6.5 0.03 0.01
AV I 2.8 2.7 0.87 1.5 >40 8.7 0.045 0.025
AETAFE Y >S40 400 400 400 >40p 400 400 >40
AF N A S = 14] 10~4G 10~40{ 10~40] 10~40] >40]  >40]  >40
AF T LY 10~40| 10~40] 10~40] 7. 5( L) 16¢F.) 1.3 10~40] 10~40
AF T d v 7.5/ 10~—40 12 7.3 0.012| 0.00050] 0. 00050
AFT v 40 400 40 110(7&) 400 400 10~40 E0~40
£ / Tt ABERET R =40 > 40 >40 >40 >40 =40 >40
Wtﬁff—-‘ﬂr‘/ 10~40] 10~40 10~40| 6. 3| 11(H)|>40CGE)] >1, 0000 >1, 000
() (7 (%) (k) (3
DALT A E =S A 10~40] >40 =400 40| 400 40 400 >40
APC 1.7 L. 3(3)0.86¢5L)| 3-0(5)| 1-3(5L) 4.0 400 >40 1.3(2)
BAB 0.14  0.111 0.35  0.85] 0.-16 =40 1.5 3.0
BCHC 400 400 >40p  >d40) 400 >40, 400 40
BCPE 1.8 1.6 4.3 6.404K)] 3.20k)] 10~40 7.2 5.0
BDS 400 400 40 >40 400 >4 10~40) 10~40
BHC 0.31] 0.12} 0.12]  0.15 24(5L) 0.58 10~40] 10~40'  0.10 0.68(FL)
BPMC 18] 10~40 1.7 17 35(¥L) 1.6 0.32 0.25 6.6(FL)
BPPS 1.0 1.3 5.8 5.0 40 10~40  0.30
BRP 1.3 1.2 28(R) 3.1(?L) 8. B(ﬂ.) 0.72  0.0058 0.006
CDRE >400 400 40 >400  >400 40
CMP 2.0, 3.8 3.5 L. 5(“1.) 28 6.50, 0.008 0.008
CPAS >400 10~40 13 14 10~400  >400 40 >40
CPCRS 3. zi 1.4 3.4 21(“1) >402 >40 40 30
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S Al aun g
A7 % A ATIES Y| Ly jEvva 4ea=17 59
=ay |[FUA= v
B KA 48hr 48hr 48hr 48hr 48hr 72hr 3hr 3hr 48hr S6hr
CPMC 10~40| 10~40; 5.6(F 14 183¢H) 1210, 5~0.1)0.1~0. 05, 0.078 1.8(FL)
CVMP 4.3 3.9 4.20K) 2.8{4)| 5. 7(:k)| 0-072 0.0035 0.0025
CVP 0.27,  0.34]  0.23 0.012{F.)| 8.8(%L) 3.2 0.011 0.023
CYATP 15) 10~40 28 o6 17(S)  0.0820  0.34) 0.070 _
CYP 1.2 1.3 6.3 &ndowu =400 0.0085 0.0050 0.24 (50>
D—D 400 400 40 >40] 400 40 >40) 10~40
DAEP >400 400 400 75(FL) 60(L) >400 40| 10—40
DBCP 24 10~40] 28(F) 18 %(D 8.5 10~40, 10—40
DCIP 400 40l >4 >40 40 400 40
DPCPEM 0.72 1. >400 10~40 >w 13 >400  >40
DDDS =400 10~40] 10~40] 40 11 3/ 40l >400 40
DDT 0.25 0.068f 0.01y  ©.24 313 0.400 40 400 D.24) 3.2(30
DDVEP >40) 10~40 muuzz@m 76(5L) 0.88 2.8 3.5
DEP o8 10~40 75(5) 2.1 0.005] 0.002] 0.015 0.47(5)
DMCP 250 10~40| 4. Q 72MJ77@D 0.30/ 0.040) 0.015
DMTP 2.5 2.3 0.034CF 0. 14(FL)| 28(FL)| 0.078  0.007 0.005
DN 0.017| 0.019] 0.022  0-18) 0.050 40 6.4 2.8
DNBE 0.070| 0.065 0.15  0.18]  0.55] >40 2.3 3.5
DSP 5.9 6.1 5.4 4.4 10 200 ©0.006; 0.008
ECP 5.1 10~40) 1.4(Fiy) 7-8(FLy; 20(3L)  0.7% 0,005 .00
EDB 2. 8> 40 (HN 40 ()| 160 GR) mmo 10—~40]  >40 >40
EDC 400 400 40, 400 400 40 >40 >40
EMPC 10~40]  >>40 7. 8.6 =40 120 0.100  0.030
EPBP 18 10~40] 10~40 320D > 40 300 0.0025 0.0015 5
EPN 0. 20 0.32 .50 0.71 14{30) 0.18 0.0017: 0.009 0.10 0.62(5L)
ESP 400 >4 >400 27(F)| 35(FL)} 10~40 0.55  0.27
ETHN S400 400 400 40| 400 400 >40) 40
ETHO 5400 40 400 400 400 >40] 40 40
FABA =40 =40 =40 =400 40 >40 >4 =40
FABB =40 > 40 >40 >40 >40 =40 >w >40
IPSP 28| 10~40 moﬁ&ﬂ 40| 10~40 0.72 B
MBCP >40) 10—~40 3.5(¥L) 62( 3 12030 0.77, 0. 002 0. 0008 2.4(70
ME P 8.2 3.4| 8 9.0{5) 0.024] 0.050] 0.050{ 0.0021; 1.3(¥)
MIPC 10~40) 10~40; 59 M{D 26(x1) 8.0 0- 30 0.070  0.020
MNFA 10~40] 10~40, 10~40, 34(F)| 43(K) >40 =40 =40
MPMC 1040,  10~40 13 27 35(4) 3-20  0.07 0.0l 0.032) I.4(F)
MPP 3.3 1.9 2.5 2.5 9. 4(F)) ©.0065 0.070; 0.040, 0.010 1.0{3L)
MTMC 10~40] 10~40 27| 17008} 18(CH.) 2,00 0.35 0.37} 0.056| 2.4(3L)
NAC 13 10~40 2.8 13(30)| 7.2(30) 1.0,  0.05| 0.05 0.028 0.75(FL)
PAP 2.5 2.4 0-17] 1.3(F): 1003 5.0, 0.008 ©.007 1.3{F)
PHC 10~40] 10~40] 10~40, 40 %@D 4.0, 0.37] 0.07 o0.010 3.2{F)
PMP 5.3 4.7 1.8 0.84 0.95 0.025 0.020] 0,060
PPPS 2.5 3.1 2.9 5.9 14@0 28 40 40 >40
REE 1.3 1.5 2.1 3.6(F)] 7. 5(“L) 28 10 15
TCE =400 A0 A0 4D TR0 400 40 40
TEPP SBGHD| 10~40 4.8(F)]  10~40 8. 4D >40(HD)| 10~40] 10--40
() (%) (&%) ()
XMC >40) >40 33 40 40 2.2l 0.055 0.032
HD BLRLAL B Rl B AR K KT BOOHRAL b A koA zolliddoliRE (B

2,

3EHEL).
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HM2E REMORETCN T 52 EERE (TLmfd : ppm)
SR PR
AT & vieAFH F*/'a‘ﬁ*'(t:\._ﬁ o Apv= fvH=l7 o
IJL’) A= =
4ghr | sshr | asbr | she | he | 72hc | 3hr | 3br | 4ghr | 96hr
PRl S 400G 40N> A0 ()] TG 3. 5OH0 L~A00Ey 8. 7 () it~48n
ik 1, 00k, 000CES)| M1, 0000ER 1, CE0CzK >, 000CzK)|>> 40 Ci) {1, 00Ck)>1, 008Ck)
PRy Y >S40 40 40Dt MGRD100 (K[> 400K) 80(k); 65(0K)
Blt= o & Sa0 S400 >S40 >d00 a0f >1000 1000 100
Y e =t N 0.550. 87(%)! 3.3G1)| 4. 008D 5.7GH)  10~40 3.2 2.5
A (ki 2.2 3.50K) >1,0000 80(AK)| 56k}  >40 23 20
HA R 0. 5410. 84 {7k} 0.66] 12048)] 5.0(K) >400  0.750  0.56
ANV D =T 5.1 6.4 7.2 7.2 7.3 13 4.5 6.4
- gl
H— ot 400 400 >40]  >400 40 >d0) 40 40
k3 1,200l 1000 1000 1000 1000 >>100| >>1, 000; >1,000
ARAH=L v >40 >400 40| 3.508)| 6. 4GH) =500 >40 >40; 10~40
BT VT 40 400 400 400 40 40 40, 40
# ;#;& yy#Hi (er 4.6 10~40] 10~40] 83GK)| 320z =400 400 >40
AH
o THy 0.25 0.037 1.0 0.34 3.0(K)  >40 1.5 6.8
HF Uy 0.17  0.20] 2.8(zk)| 5.6(K)| 2.5(K) 10~40 1.2 3.2
) wF Ty 400 400 400 400 40 500 400 >40
PaTaza=a—ad A0 400 40 400 40 400 >ah >40
BEE= ., 10~40] >d400 400 >0 40| 40 >4 >40
FUFLT =YK 2. 50| 1-50K)[0. 88(7K) | 2. 8()] 5. 0(xK)[>40 (k) [L0~40(zK) 10~40(7K)
HEEEE S Y v sl 5.6GED 4.601)| 3. 28D 8. 5080 1. 4080 [> 40 (7<) M~A00EHII~400E)
DA RV >40 =40 >40 >40] >80 >40 >40 >40)
DA TN S 2.3 1.9 2.3 0.8 130 >40 40 4D
Thav 0.070] 0.056]  0-100  0.400 .35 0.95 1.5
DFT IV 1 5(710 3.2(4)| L. 9(711} 2.3(7J<}0.35(7Jc)>40(7J<)>40(7J<) >40(7;<)
D g >40 0 620(2K)1 380 (k) >40
B AF LT VA 1. o(ﬂk) 1.0(?&)0 71(?&) 1.3(3#%0)| 46(#0) 10~4o 5. 5(?&} 7. 8(;‘&)
DL N 0.075 0.095 0. 056/0. 15(7J<) 0. 36(7}0 >40 0 45 0.
hEH LR 0. 70/ 1.3 75 1.2 3.5 0. 29
ARLT hwA vy 400K 400K > 40(K) DL, KIS 72(?&) >40(ﬂc) >40(7J<) > 40(7K)
ANT = VEER 0.25 0.30)  0.85] 7.3(zK)|0- 354 =40 6.0 6.5
IR 1400 400 40 =40 780 40 40 >40
AR AA 270 1000  >100 720 360, 100 600, 500
LYY S0l oS40l 400 400 40 4ol 40l >40
FAFRAEY 0-12[  0.087 0-10] 10(zK)0. 28(7K) 40 10~40 >40
BEEE AT S A L, B0z Y11, 00007k |1, B00Czf 11, BEDCZK) M, 0007k >L, 002¢zk)[>1, 2000k )L, I00CsHc)
FTUT YV 10~40) 10~4018~m(7}<) >1, WOz, W00y 40 40 40
F T 4.0 3.7 7.0 10~40] 40| 40 >40
F & IR >40] 40 >40 >40 >1,0000  >40, 400 40
FAT rx— 1 S0 40| 40 2400A0) 22004 Al 40 40
FFT = b AFN 11 >40, 11GR) 650K} =40 =40 > 40 =40
FYT S 0.095  0.168  0.085 2.8(7k}{0.26(K) 10 4.5 5.5
=huRFLYV 0.33  0.43 2.0 3.8 5.0 6.2 4.5 9.0
JREF Y >1000  >>1000 1000 1000 1000 100 >1,000 >1,000
v RmEy LY ETY >40 >40 =40 8300 [, B00GHE >40 >40 >40
—a
T —sth 0. 090 0.13  0.0450 180N 4. 208D >40 0.18 0. 50
FLFUvAEYF 10~40] 10~40{ 10~40 10~40]  >400 10~40] 10~40] 10~~40
T vETS Y 10~40] =400 40 360{zk)] 40 40 40 >40
T g Aty b 0.200  0.35 2.3 3.5 zrc) 1.0(k) >S40 400 40
T4 AR =40 >40] >400 40| 5300k) >40 >400 40
TEALFALYVE >400 >400  >40 u(?L) 9.0(%.) >4 400 >40 10
Fa i =400 40 >40 >40  >400 400 >40
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Nﬁﬁ FESI L Ly, P
g Al7 % vlessnipeaw|tlY svva 4vH=lT v Y
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B A 48hr ! 4ghr | 4shr | 48hr | 4ghr | 7ohr | shr | 3hr | d8hr | oghr
AT >40i >40‘E >4oa 140(zK)|  25(7Kk) =400 40 > 40
s 7.5 12 11(7}0 140K)14-304K)1  >40, 14 12
ALY >40]  >400 40 15(F) 5. 7(H) >40  >400 >40
WY H— A — b 1.2 1.00.13(7JO 1-80K) 1. 1(7_k) 10~40 0.53 0.25
RIATATEF 28 40 130 >40 65 53
~vE T £.00K)| 3.80K)1 2. 1(/}0 200(7k)! 3. s(ﬂc) > 40 W0~A0HO[ 1~ 7K ).
~ w7 1. 8(1}1 2,001 3.3 73GK)| 400k) 40, 10~40, 10~40
AF5 A 1.5, 0.14 1.4 2.0 32 3.4 2.0
St (R 0 10 0.22 1.3 0.88 1.5 .0 0.75 1.1
HHkE (PMA) 0.084  0.068  0.13,0.50(FL30. 12(F) 12 0.38) 0.32

# (PMI) 0-064 0.078  0.015 0.07%  0.17,  0-14  0.080! 0.095

” (PMC) 0.048) 0.058 C.0d42( 0.096 .10 0-85  0.28  0.36

” (PMF) 0.045 0. 0540 25(5) 3.5(F 0. 12(F) 0.24 0.10 0.13

“ CEP EM) 0.13(3D)0. 088(1‘1,)0 11(“00 100HA.):0.55(F)10. 44 (FLJ0. 18(FL) 0. 12(FL)

" (A 100500700, 10¢FL310. 17¢50)| 2-9(51)i0. 32(F)0 38("1,)0 10(50) 0. 080(FL)
EEES (TBTO) 0.018  0.028 0.12 0.38 0. 44 3.3,  0.95

» (TPTA) 0.064, 0.062 0.097 0.290 0.33 >40 0.023  0.070

» (TPTH) 0.0500 0.047  0.072] 1.6(EN0. 1808 >40  0.35  0.65

#» (TPTC) 0.055| 0.037. 0.056| 0.086 0.18 400  0.25 1.0

» (TBTA) 0.013} 0.027 0.044] 0.065 0.1l 10~40 1.6 1.5
= ra >401  >40. 40| 180(zk); 280(7k) =400 >d400 40
o (DTASY | 10~40 8.8 10~40 2.7 1.3 =40 10~40] 10~40,

« (MAS) 1.5 23| 1.6 2.1 3.00  >40 5.5 7.5

" (MAFA) 40 40 40DLI0NGE) DL INGEY  >40] 40 40

” (MALS) | 10~40  >40] 400 22(F) 85{3) >400 10~40| 10~40

“ {(MATF) >4 400 40 400 400 400 40| 40

# {MAC) 400 D40 400 400 400 400 400 40

" {TTCA) 9.2 10~40] 10~40 10~40| 10~400  >40i 10~40] 10~40

v (TP, 1) 1.4 1.3 1.2 1.9)  0.62] 40, 10~40{ 10~40
it 0.83 1.0 3.5 3.50 10~40 400 10~40] 10~40 :
WigAFEvF /Y v 2.3 2.1 4.5 6.2 10~40 =40 >40 >40
TiiRs 0.27 0 37 2.4 5.6 1.20  >40]  0.50;  0.40 :
BDC >40, =40 400 400 40| 400 >40] 10~40
BEBP 2.1; 3. 5(§L) 3.5(¥1)| 15(FL)) 2.2(§L)] 10~40|  0.45  0.25
BINAPACRYL 0.10  0.130 0?3(7J<)0 25(7K)] 1.4(K)]  >40]  0.15] 0.084
CBA 8.1 7.0 2.4 6.5 >d400  >40[ 40 14
CDX 0.60, 0.6l 1 2 2.4 2.0 10~40 5.5 4.3 |
CECA 400 40 >40] 400 40) 40 40 40
CNA >S40 40 10~40] 40 10~40] >40| 400 40
CNPSE 0.3%  0.28 0.5 1.0 1.3 10~40 8.0 10~40
COCNQ 0.85 1.1 240k 280D 5. 7(5) =40 0.60 .60
CONQ 0.80 1.0] 20(7k) 38(#)| 9.0(k) >400  0.84  0.57
CPA 0.100  0.13) 4,208, 500N 1.2 >400  >40 6.5
DAT 1.2 1.0 1.4 2.5 10~40] 10~40, 40 40
DAPA 0.85 2. 1(89)| 3. 908 200(8D) 28 2400 40 >40
DBEDC 3.4 4.3 14050 20(?L) 10(3L) >40]  10~40] 10~40
DDPP 0.400  0.370. 14035 0.220 >40] 40 40
DPC 0.160. 15 (FL) 0. 21 (F )00, 25(:«“L) 0.65(5) >40 0.88  0.76
EBP 6.8 8. 4 3.70.50{80)| 40(ED) 0.44  0.27 015
EDDP 2.5 1.8(F.) 1.8(¥L) 0.35| 3.2(3.) 1.5]  0.27 0.35
LSBP 6.5 5.4 4.0 8.4 100 >40| 10~40 5.0
ESTP 3.7 3.5 10 4.2 8.6/ 0.057) 0.040, 0.070
ETM 0.88 0.42]  0.56 2.8(K) 0.50 32 1.3 3.3 1~4
IBP 10~400 12(5L) 7.2(5) 15(FLH 10(FLY  >40 2.3 1.5 0.32
MHCP 0.023  0.027  0.034 0-074  0.92]  0.20] 0.070; 0.030
NBT 0.92 1.1 1.4 2.00  0.72 40 6.3 3.5
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M sl ox |esmalryay| I svva Avs=|7 5
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g R ashr | 4shr | ghe | 4ghr | shr | 72hr | 3he | 3he | 4ghr | 96he
NNN 17| 10~40 10~40l 10~40, 10~400  >40] 10~40 10~40
PCBA 10~40 1.3 2.0] 10~40| 10~40| 10~40] >40] 40
P CMN 3.9 3.0 5.1 4.7 10~40] 10~40]  >40] 10~40
PCNB 10~40] 40 3551 00kN  >40] 10~40] 40 5.0
BPCPs) waBE |0.1708) 0. 087050 19(%&) 0. 230&3)0 32(%} lﬂ~4ﬂ<iza) 7.508)) 5. 608
TPN . 0.11  0.17 0.088 7.8 10~40
ZM 7.0 10~40, 10~40 140(4*';)) 32(%), 0~40 17 18
235 BEAOKEDEIC-¢ S LEEEERE (TLnfd : ppm)
L SEINEd PR Feyy
B 4lg o vleAfalrrLenlY e Lys=lT w0
puN] g va
S =)
4ghr | 48hr | 48hr | 48hr | 4Bhr | 7ohr 3hr 3hr | d48hr 96hr
b he | 43k h h h h h 1 1
3
FAFET =N 0.21  o. 19Eo iﬁ(ﬂ)! 3. 5("%, '0 67(¥L) >40E >40l >40
N 10~40|  10~40, 1o~ 10~40 >4n, >400 S40
FARYY 10~40] 10~40 5.0] 7. 2(»{) 73050 10~40 >40]  >40
TG T 6.5 5.8/ 1.0(FL), 3.5(H) 2003 >40 >40 >40)
B >40] A0 >400 >1,000 >1,0000  >400  >400 >40,
4k b iR 7.00 1040 >401  >40 400 240 40 40 40
TLHSy 120 400 A0 40 40 4D 420 450
FuFep 1.8  1~5 10~40 23 20| 10~40 3.5 3.0
ZuwgAw 1.7 1.4 3.3 1.7 6.0 40 >40] >40
27 v 130 >40 400 40| >40] >40, >1,000 >1,000|
Sy re >400 400 D40 400 40, 400 400 40
PF LT 18 10~—40| 10~40 10~40; 10~40  >40 40 40,
PFaFIF D400 400 400 40 290(7K) =40 40 >40
PN 25 1o~4o 10~40] 28(z) 49(k) >400  >400 40 40
AAT 7 3 VERE >40,  >40, - >40, >1,0000 >1,000  >500 40 >40
A 1,000 31,000 1,000, >1,0000 >1, 000 1,000, >1,000' >1, 000
F st 98 (7K) > 400K >40(/J<) >40(:}<) >40(7K) >40(7K); 180{zK). 240(:K)
FARAL R v 10~40 10~4Q 40 40 40 >4
FrI AV LG 40 >40 280@&) ?.50@%%&)9l =401, 090Gy M1, 003
RVES FS R {. 85 1.5 1.0 1.4 5.2E >40 >40E >40 40
i |
FY AT Y Y 1.0]  0.850.43(5) 3.5 MR 400 40 40 1-3(50
4= = b 8. 4>40(1F1L) =40 (R0 350 (D> 40 (R ) —>40 >40. >40
S5 g | 40 10~40. 7.0GH)| 35 14(%&){ 400 400 40 :
E¥ruga 210 >40 160 740, >40 710- =1, 000 '
T S EF e 2.5 3.5 8.4 3.3 35 40 40
TV AT LT s 3.5 3.5(5.); 3.5(F.) 14) 2.8(F L} >40 10~40 10~40
T rvE=1 A 43 >400 400 >40 > =40 170 130
b b0 ea 4500 >400 40| 40 >£0| >1,000, >>1, 000,
Tty 400 10~40  10~4031, 0027k) 730(7]0 >S40 >40 >4o{
Fu<va 10~40 10~40) 10~40 45(J)) 230(40)  >40) 400 4D
Fod kv 5.2 s 7 4.3 270K 200k >S40 40 40
TEEYT 2V 2.4 ~5 10~40 15 270 40l >400 40
NAT P 2.1 1. 5(1‘1,) 5.0(F) 12(7)) 86(F), >40 >40 >40
RF -k 8.5 10~40 14(ﬁ.) 16(F) 13¢FLy 20 >40 40
Ry FFH—T 1.5/ 3.6(5L) 4 7.204) 3.5 14 0.7 0.50
)=om 7.0 10~40 10~4o 10~40]  >40f 40 10~40| 40
v =400 >40 >4o >40 400 400 40 40 >40
2,4,5T 0.87]  0.59 2.0 2.8 2.9 0.73  0.80
2,4PAT I v >S40 >40 >Ao 2400 D1, BT >40) 40 40, 96
vy — S400 400 400 40 0 >40 >40i 400 >40,
E ]
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ST SRR P
»f"?#‘/l:jé"ﬂl“/'a'b’”(z#ﬁ Ipva Ao H={7 &
-'l'—ji;) 1) = g §
sshe | 4ghr | shr | dgbr \ 48hr ] 72br | $hr | 3br | 4shr | ogbr
1.0 3.2 3.2 7T20HD)] 20080 =40 10~40( 10~40
2,4P S T10(A) > 100GK)=> 10003 720 (AL, 0000K)Ex1, 060CA) S1, 80007k )31, 080(K )
ACN 0.65 0.87 3. 2(#:‘5) 1.8 0.85, 40 8.0 5.5
ATA >400 40 S400L 0000l =40 400 40
BEDC 2.8 2.3 3.7 3.0 4.4 4.0 0.17  0.30
BIPC 3.5 10~40] 10~40 22 3.5 27 10~40] [0~40
CAT 400 400 10~40: 7200 550074 A0 40| 40
CBN 0.53 .3 0.83 2.0 2.9 104 3.0 3.2
CDAA 3.4 3.4 2.2 3.0 1.9 40 400 40
CFNP 0.52 0.59  0.70 32 10 W0 400 40
CHCH 15 10~40, 10~40 36 400 400 40, >40
CMMEP 1.8 1.8 11(FL)| ML) 8.0(FL) 10~40 3.2 10~40 4.505.)
CMPT 10~40] 10~40{ 10~—40] 10~40 28] =40 40| 0 >40
CMU 400 400 400 40 40| 400 400 40
CNP >0 10~400 >4 33 14(3L) 400 400 40 0.73(5L>
COMU 280 400 400 10~40, 40| 40 >40] 40
DBN 10~40] 10~40 400 22(HE)| 7. 5080 >40 10~40] 10~40
DCEBN 400 400 40 40 400 400 a0 T4l
DCMU 7.3 5.8 3. 551, 000(zk; >40 >40 >40 =40
DCNP 0.43 0.50 1.9 0.80 1.3 >40 8.7 10~40
DCPA 13 14 11 8.3 2.5(4) A0 40 >40 5.0
DMNP 14 10~40] 7.2(3) >40| 8.5(%,) >40 12 13
DNCDE 1.2 1.2 3. >S40 >40] 10~40 40 40
DNOC 0.17|  0.45  0.200  0.400  0.44] 10~40 3.5 10
DPA 400 400 40DL 0L, 00Ky 400 >40] >40
DSMA >1,0000 >>40]  >40] 40 >40] 400 >, 1000i >1,000
EPTC 210 10~400 17(H) >400 2330 400 >400 0 40
IPC 10~40] 10~40{ 10~40 10~40 10~40]  >40] 10~40 10~40
MBPMC >400 400 >40 40 40 40 40
MCC 3.5 2.8 3.9 7 8(7]0 2.5(R) 18 10~40| 10~40
MCP7 Y 0.520 0.600 0.7I 1.5 10~40 12 15
MCPIFaAmAFA 14| 10~40, 10~40 10~40 10~40 8.2 30 45
MCP ALY LS A0 >40] 40 >40 >400 =400 >1000  >100
MCPF+ ) ool >S40 D40 40] 400 400 400 >40  >dG
MCPeFIFLVF >4 10~40 10~40 11(7}0 18(7k) >400 40 40
MCP~vZ Y >40 >40 >40 =>40| 130(7L) >400 >100 >>100
RS T E=
v
MCPAN 0.95 1.1 1.3 170 =40 >400 400 >40
MCPB 10~40] 10~40] 10~40] 10~40. 10~40] 40  >400 40
MCPCA 1 0.350  0.53 400 400 400 >40 >40
MCPE 10~40] 10~40| 10~40 28 26| 40 400 >40
MCPP 4.7] 10~40] 10~40| 10~40] 10~40] >40]  >40  >40
MDBA D400 400 400 S-40) 400 2400 40 240
NIP 2.1 1.4 2.5 5.5 3.8{FL) 6.8 40 40 10 0. 79(FL>
NPA >S40 400 400 400 400 >4l 40 40
PAC 25| 10~40 400 400 13004 400 10~40| 10~40 40
PCP FY oall [0.12080))0- 1280 0820%)0. 120 25(8)|  28(H&)| 3.8(7)| 5. 0G| [0(¥#)| 0. 24(7%)
»  Faewals 10.65CHDI0.800)] 1408 T.3(RDI 5. 0{kD)| 10~40] 10~40; 10~—40
SAP 1.2 1.2 1-3(30)| 1-6(3)] 2-1(3L) >400 400 =40
TCA+FU DS =400 40| 40| 40 >1,0000 400 400 =40
#  Aareafs | >1,0000 >1,0000 >1,000 >1,000 >1,000 >1,0000 >1,000] >1, 000
TCBA 400 >0 >40 >40) 400 >40] 40
TCTP S400 400 400 Ze40) D40 400 40 240
TOPE 1.2 1.3 1.7¢50) 20(3)| 5.2(FL)| 18(3L) 2.0 2.7
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Agricultural Chemicals Regulation Law

Ministry of Agriculture and Forestry
Japanese Government

Principal amended points of Agricultural Chemicals Regulation Law

Establishment of a new provision for “purpose”

A new article is given to state the purposes of the Law (sec Article 1).
Reinforcement of registration inspection
(a). In addition to the documents stating cffectiveness, phytotoxicity, acute mammalian toxicity
and fish toxicity, those stating chronic (sub-acute) mammalian toxicity and residual property of
the agricultural chemical must be included in an application for registration (see Paragraph 2 of
Article 2),
(b). Three cases arc added where registration is suspended and quality improvement is instructed
(see Items 5, 6 and 7 of Article 3),
Nullification of registration

The Minister of Agriculture and Forestry can nullify a registration or make a change registration
by his authority when it is absolutely necessary for prevention of unintended damage on crops,
men and livestock, and aguatic animals and plants, or contamination of crops, soil and water
pertaining to use of agricultural chemical {see Article §-3).

4. Restriction or prohibition of sale
The Minister of Agriculture and Forestry can restrict or prohibit the sale of agricultural chemi-
cal within a necessary limit (see Article 9). Manufacturers, importers or dealers are required to
strive to recover the sale-prohibited agricultural chemical from wusers (see Paragraph 4 of Article
6-3).
5. Use control of agricultural chemical of crop persistence ete.

A nelr system of use control of “agricultural chemical of crop persistence”, “agricultural
chemical of soil persistence” and “agricultural chemical of water pollution” is established (see
Articles 12-2, 12-3 and 12-4). Such chemicals must be attached with labels stating to that effect
and used under the guidance of an expert (see Articles 7 and 12-5). Any user will be punished if
he uses such chemicals in vieclence of directions for use (see Article 18-2).

Direction for safe use of agricultural chemical
Direction for safe use pertaining to prevention of crop contamination and prevention of damage

on fish are estahlished as standards which are expected to be observed.

(129
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(Purpose)
Article 1. The purposes of this Law are to

Hwmo& H 12

Agricultural Chemicals Regulation Law

conduce te stabilization of agricultural pro-
duction and protection for health of people
and to contribute to environmental conser-
vation of the life of the people, intending for
normalization of quality of agricultural chemi-.
cal and ensurance of their safe and due use
by establishing the registration system and
exercising the control over sale and use con-

cerning agricultural chemical.

(Definition}

Article [-2.

2.

3.

4.

“Agricultural chemical” as used in
this Law shall mean fungicides, insecticides,
and other chemicals (including those prescribed
by the Cabinet Order among the preducts
using agricultural chemical as raw material or
material for said control) used Ffor control of
fungi, nematodes, mites, insects, rodents, or
other animals and plants or viruses which are
injuricus to crops (hereinafter referred to as
“discases and insect pests”) and growth acceler-
ators and germination depressors and other
chemicals used for promotion or depression of
physiclogical functions of the crops (including
trees and agricultural and forestry products,
Hereinafter referred to  as “crops¥.).

In the application of this Law, natural
enemics used for control as prescribed in the
preceding paragraph shall be deemed agricul-
tural chemical.

“Enterprise of manufacturer” as used in this
Law shall mean an enterprise which manu-
factures or processes agricultural chemical for
sale ; “enterprise of importer” as used in this
Law shall mean an enterprise which imports
agricultural chemical for sale.

“Manufacturer” as used in this Law shall
mean a person who manages cnterprise of
as used in this

manufacturer ; “importer”

Law shall mean a person who manages enter-

prise of importer; “dealer” as used in this

Law shall mean a person who manages enter-

prise of selling agricultural chemical and shall

not be deemed as manufacturer and importer;

“pest control conductor” as used in this Law

shall mean a person who manages an enter-

prise which controls diseases and insect pests,

or promotes or depresses the physiological
functions of the crops by using agricultural
chemical.

3. "Persistence” as used in this Law shall mean
the persisting property of a substance which
is an ingredient of agricultural chemical
(including the substance produced by chemical
conversion of the original substance} in crops
and soil as a result of the use of agricultural
chemical.

(Official Standard)

Article 1-3.
Forestry may establish standards pertaining to

The Minister of Agriculture and

the amount of active ingredient, the maximum
allowable amount of harmiul ingredient and
other necessary items for each kind of agricul-
(hereinafter referred

tural chemical t0 as

“official standard”).

2. The Minister of Agriculture and Forestry
shall make a public notice when he estab-
lishes, changes, or abolishes official standard
at least thirty days prior to the enforcement
thereof,

(Registration by Manufacturer and Importer
of Agriculiural Chemical}

Article 2.

agricultural chemical shall not sell the same

Any manufacturer or importer of

unless he has the registration granted from
the Minister of Agriculture and Forestry of
each agricultural chemical which he manufac-
tured, processed, or imported,

2.  Application for registration specified in the
preceding paragraph shall be made by sub-

mitting an application in which the following
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"jtems are stated, a document stating the test
results concerning effectiveness, phytotoxicity,
toxicity and persistence of each agricultural
chemical, accompanied by a sample of the
agricultural chemical.

1. Name {in casc of a legislative person, the
title, and the name of its representative.
Hereinafter the same shall be referred to.)
and address.

2. Kind name, trade name, and physical and
chemical properties of agricultural chemical,
and kind and content of cach ingredient by
each of the active ingredients and other
ingredien ts.

3. Kind and material of container or pack-
ing, and the content.

4. Spectrum of applicable diseases and insect
pests {for the agricultural chemical used for
promotion or depression of the physiclogical
functions of crops, spectrum of crops for
which the agricultural chemical is to be used
and the purposes of the use. Hereinafter the
same shall be referred to.).

5. As to the agricultural chemical poisonous
to men and livestock, the statement to that
effect and the antidotal method,

6. As to the agricultural chemical poisonous
to aquatic animals and plants, the state-
ment to that effect.

7. As to the agricultural chemical in danger
of being inflammable, explosive, or injurious
to skin, etc., the statement to that effect,

8. Cautions regarding storage or use,

9. Name and location of tlhe manufacturing
plant,

10. As to the agricultural chemical manufac-
tured, or processed by a manufacturer, the
manufacturing method and the name of the
person responsible for manufacturing,

The Minister of Agriculture and Forestry
shall, upon receipt of application mentioned
in the preceding paragraph, have the inspect-
ing officials of the Agricultural Chemicals

Inspection Station (hereinalfter referred to as
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“inspecting officials™) inspect a sample of
agricultural chemical, and he shall regisrer
without delay said agricultural chemical and
issue a registration card on which the follow-
ing items arc stated, except when he gives
instruction in accordance with the provision
of Paragraph I of the following article.

1. Registration number and registration date,
2. Term of validity of regiseration.

3. Items in Items 2 and 4 of the preceding
paragraph to be srated in the application.
4. As to the agricultural chemical which
comes under the agricultural chemical of
crop persistence specified in Paragraph 1 of
Article 12-2, the agricultural chemical of
soil persistence specified in Paragraph 1 of
Article 12-3, or the agricultural chemical
of water pollution specified in Paragraph 1
of Article 12-4, the letters of “agricultural
chemical of crop persistence”, “agricultural

chemical of soil persistence”, or “agricul-
tural chemical of water pollution”, respec-
tively,

5. Name and address of manufacturer or
importer,

6. Name and location of the manufacturing
plant,

4. The Minister of Agricultural and Forestry
may, in case application [or registration is
submitted for the agricultural chemical for
which registration is already made, omit the
inspection specified in  the preceding para-
graph,

5. Any applicant for registration specified in
Paragraph 1 shall pay fee not in excess of
thirty thousand ven as preseribed by the Order
from the Ministry of Agriculture and Forestry,

{Correction of Statement or Instruction for
Quality Improvement)

Article 3. The Minister of Agriculture and
Forestry may, in case the result of the inspec-
tion specified in Paragraph 3 of the preceding
article comes under any of the following

items, withhold the registration in accordance
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with the provision of the same paragraph and
may instruct to correct the statement in the
application, or to improve the quality of said
agricultural chemical,

1. When a false fact is found in the items
stated in the application,

2, When crops are damaged in case said
agricultural chemical is used according to
the statement concerning Item 4, Paragraph
2 of the preceding article,

3. When there is a danger of being harmful
to men and livestock pertaining to the use,
cven in case measures are taken to prevent
dangers, when said agricultural chemical is
used,

4, When said agricultural chemical, in case
it is used according to the statement concern-
ing Ttem 4, Paragraph 2 of the preceding
article in the application, contaminates
crops pertaining to use, and is in a danger
of causing damage to men and livestock
because of the use of the contaminated crops
in view of the degree of the crop persistence
which said agricultural chemical possesses.
5. When said agriculcural chemical, in case
it is used according to the statement con-
cerning Item 4, Paragraph 2 of the preced-
ing article in the application, contaminates
soil of cultivated land for which the agri-
cultural chemical is to be used and is in a
danger of being harmful to men and live-
stock because of the use of the crops which
become contaminated in view of the degree
of the soil persistence which said agricultural
chemical possesses.

6. When said agricultural chemical, in case
it is used widely according to the statement
concerning Item 4, Paragraph 2 of the pre-
ceding article under the conditions of con-
siderable distribution, causes damage on
aguatic animals and plants incidental to the
use of the same in many cases and the damage
is in a danger of being serious in view of

the degree of toxicity and persisting property

of the toxicity for a considerable number

of days,

7. When said agricultural chemical, in case
it is used widely according to the statement
concerning Item 4, Paragraph 2 of the pre-
ceding article under the conditions of con-
siderable distribution, pollutes water in the
public water area (which shall mean the
public water area prescribed in Paragraph 1
of Article 2 of Water Pollution Prevention
Law, The same shall be referred to in Para-
graph 4 of Article 12.) and is in a danger
of being harmful to men and livestock
because of the use of the polluted water
(including the aquatic animals and plants
contaminated by the pollution. The same
shall be referred to in Paragraph 4 of Article
12.).

8. When the name of said agricultural chem-
ical is in a danger of giving misunder-
standing regarding the main ingredients or
the effectiveness,

9. When the effectiveness of said agricultural
chemical is so inferior that the value of the
use is deemed negligible as agricultural
chemical.

10. When, as to the kind of agricultural
chemical for which offiicial standard is
established, said agricultural chemical does
not conform to the official standard and is
inferior to those conforming to the official
standard with respect to effectiveness,

The Director-General of Environment Agency
shall establish and proclaim the standards
whether or not the agricultural chemical
comes under any of Items from 4 to 7 of the
preceding paragraph.

The Minister of Agriculture and Forestry
shall, when any applicant who recetved in-
struction in accordance with the provision of
Paragraph [ does not correct the statement of
the application or Improve the quality as
notified within one month from the day he

received the instruction, turn down the appli-
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cation for registration, providing that the case
applicant filed a protest in accordance
with the provision of Paragraph 1 of the
following article shall be cxcluded.

(Filing of Protest}

Article 4. Any applicant for registration speci-
fied in Paragraph 1 of Article 2, who has
disagreement with action in accordance with
the provision of Paragraph 1 of rhe preced-
ing article, may file a protest in writing o
the Minister of Agriculture and Forestry
within two weeks from the day he received
the instruction.

9. The Minister of Agriculture and Forestry
shall, when he received a protest specified
in the preceding paragraph, make his decision
within two months from the day he received
the protest and when the protest is deemed
valid, he shall register said agricultural
chemical and issue = registration card 10
said applicant promptly, and when said
protest is not deemed valid, he shall notify
said applicant to that effect.

3. The Minister of Agriculture and Forcstry
shall, when any applicant who filed a protest
does not correct statement in the application
or improve the quality according to the in-
struction in accordance with the provision of
Paragraph 1 of the preceding article within
onc month from the day he received instrue-
tion prescribed in the Jatter part of the preced-
ing paragraph, turn down the application
for registration,

(Term of Validity of Registration)

Article 5, Term of wvalidity of registration
specified in the provision of Paragraph 1 of
Article 2 shall be three years.

(Suecession)

Article §-2. When succession or consolidation
is made with regard to a person who received
registration specified in Paragraph 1 of Article
2, the successor (when a successor is selected
who succeeds the enterprise of manufacturer

or the enterprise of importer of the agricul-
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tural chemical concerning the registration
with concurrence of all the successors in case
more than two successors exist, the selected
person) or legislative person who continues to
exist after consolidation or legislative person
who was established as a result of consolida-
tion may succeed the posidon of the person

who received the registration.

9. When the person who received registration

specified in Paragraph 1 of Article 2 transfers
all or a part of the enterprise of manufacturer
or the enterprise of imperter concerning the
registration, the transferee may succeed the
position of the person who received the

registration.

3.  Any person who succeeded the position of the

person who received registration specified in
Paragraph 1 of Article 2 in accordance with
the provision of the preceding two paragraphs
shall notify ths Minister of Agriculture and
Forestry to that cffect and apply for the
rencwal issuance of a registration card {in
case of a transferee who received all or a part
of the enterprise of manufacturer or the enter-
prise of importer of said agricultural chemical,
issuance of a registration card) without delay
after the succession in case of succession and
within two weeks from the day of consolida-

tion or transference of enterprise,

4. Any person who applies for renewal issuance

or issuance of the regisiration card in accord-
ance with the provision of the preceding
paragraph shall pay feec not in excess of two
thousand yen as prescrived by the Order from
the Ministry of Agriculture and Forestry,
{Duties of Person Who Received Registration)
Article 6. Any person who received registration
specified in Paragraph 1 of Article 2 shali,
according to the prescription by the Order from
the Ministry of Agriculturc and Forestry, keep
his registration card in the main manufac-
turing plant in case of a manufaciurer and in
the main office in case of an importer and the

copies of the same in other manufacturing
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plants or offices,

2, Any person who received registration speci-
fied in Paragraph 1 of Article 2 shall, when
any change is made in any item in Items 1, 3
or § through [0, Paragraph 2 of the same
article, notify the Minister of Agriculture and
Forestry to that effect, attaching the reason
thereof within two weeks from the day the
change s made, and shall apply for renewal
issuance of a registration card, in case the
changed item comes under the items stated on
the registration card.

3. Any person who destroyved or spoiled the
registration card shall notify the Minister of
Agriculture and Forestry to that effect and
apply for reissuance thercof without delay.

4, As to the person who applies for renewal
issuance or reissuance of a registration card
in accordance with the provisions of the
preceding two paragraphs, the provision of
Paragraph 4 of the preceding article shall he
applied with necessary changes.

5. Any person who recelved registration speci-
fied in Paragraph 2 of Article 2 shall, when
he discontinues the enterprise of manufacturer
or the enterprisc of importer of the agricul
tural chemical concerning said registration,
notify the Minister of Agriculture and Forestry
to that effect within two weeks from the day
of discontinuance,

6. Any legislative person who received regis-
tration specified in Paragraph 1| of Article 2
shall, when he was disorganized, notify the
Minister of Agriculture and Forestry to that
effect within two weeks from the day of
liquidation or disorganization except that he
is disorganized by consolidation.

(Regisiration of Change by Application con-
cerning Spectrum of Diseases and Insect Pests
te be applied)

Article 6-2. Any person who received regis-
tration specified in Paragraph | of Article 2
may, when there arises a need to change

items in Item 4, Paragraph 2 of the same
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article concerning the registration, apply for
registration .of change by submitting to the
Minister of Agriculture and Forestry an appli-
cation stating items preseribed by the Order
from the Ministry of Agriculture and Forestry,
the registration card, and a deocument stating
the test results on the effectiveness, phytotox-
icity, toxicity and persistence of the agricul-
tural chemical, accompanied by a sample of
agricultural chemical.

2. The Minister of Agriculture and Forestry
shall, upon receipt an application in accord-
ance with the provision of the preceding
paragraph, have the inspection officials inspect
a sample of the agricultural chemical and he
shall make registration of change and issue
the registration card with statement changed
without delay, except when he gives instruc-
tions prescribed in the following paragraph
as a result of the inspection.

3. The Minister of Agriculiure and Forestry
may, in case the results of inspection specified
in the preceding paragraph come under any of
Items in Paragraph 1 of Article 3, withhold
registration of change prescribed by the pre-
ceding paragraph and instruct the applicant
to correct the statement in the application.

As 1o the person who applies for registration

-

of change in accordance with the provision
of Paragraph ], the provision of Paragraph 5
of Article 2, and in case the instruction in
the provision of the preceding paragraph was
made, the provision of Paragraph 3 of Article
3 and Article 4 shall be applied with necessary
changes.

(Registration of Change concerning Spectrum
of Diseases and Insect Pests to be Applied and
Nullification of Registration by Authority)

Article 6-3. The Minister of Agriculture and
Forestry may, when it is absolutely necessary
for prevention of the states which are pre-
scribed in any of Items from 2 to 7, Paragraph 1
of Article 3 from occurring as a result of use of

the agricultural chemical which receives regis-
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tration at the present moment in case these
state are recognized to occur even in case it
is used by observing the items in Item 4,
Paragraph 2 of Article 2 concerning the regis-
tration, make registration of change concerning
the items in Item 4, Paragraph 2 of Article 2
concerning the registration of said agricultural
chemical or nullify the registration within a
necessary limit,

2. The Minister of Agriculture and Forestry
shall, when he made registration of change
in accordance with the provision of the pre-
ceding paragraph, notify the person who
receives registration specified in Paragraph 1
of Article 2 concerning said agricultura
chemical to that effect and issue the registra-
tion card stating items in Item 4, Paragraph
3 of Article 2 after the change without delay.

3. The Minister of Agriculture and Foresiry
shall, when he received a protest against the
action prescribed by Paragraph 1, make his
dezision within two months from the day he
received the protest.

(Registration of Change Accompanied by Ap-
pointment etc. of Agricultural Chemical of
Crop Persistence ete.)

Article -4, The Minister of Agriculture and
Forestry shall, when an appointment of agri-
cultural chemical of crop persistence, agricul-
tural chemical of soil persistence or agricultural
chemical of water pollution was made in
accordance with the provisions of Paragraph
1 of Article 12-2, Paragraph 1 of Article 12-3
or Paragraph 1 of Article 12-4, or such an
appointment was withdrawn, make registration
of change to that effect without delay concern-
ing the agricultural chemical which receives
registration at the present moment, and comes
under or out of such appointed agricultural
chemical as a result of the appointment or the
withdrawal from the appointment,

2., The Minister of Agriculture and Forestry
shall, when he made registration of change
prescribed by the following paragraph, notify

#O¥ o o#
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a person who receives the registration of said

agricultural chemical specified in Paragraph 1

of Article 2 to that effect and issue an regis-

tration card stating the items after change in

Irem 4, Paragraph 3 of Article 2 without

delay,

(Invalidation of Registration}

Article 6-5. Registration specified in Paragraph
1 of Article 2 becomes invalid in case it comes
under any of the following items.

1. When any change was made in the items
in Item 2, Paragraph 2 of Article 2,

2. When the person who received registration
specified in Paragraph | of Article 2 notified
that he discontinued the enterprise of man-
ufacturer or the enterprise of importer of
the agricultural chemical concerning the
registration,

When the liquidation was completed in

kad

case the legisiative person who received
registration specified in Paragraph 1 of
Article 2 was disorganized,

(Return of Registration Card)

Article 6-6. Any person who received regis
tration specified in Paragraph 1 of Article 2
(in case of Item 3 of the preceding para-
graph, a liquidator) shall, in case the regis-
tration comes under any of the following
items, return the registration card {in case
it comes under Item 3, the registration card
stating the items in Item 4, Paragraph 2 of
Article 2 before change) to the Minister of
Agriculture and Forestry without delay.

1. When term of wvalidity of registration
specified in Paragraph 1 of Artcle 2 was
expired.

2, When registration became invalid in
accordance with the provision of the preced-
ing article,

3. When registration of change was made in
accordance with the provision of Paragraph
1 of Article 6-3 or Paragraph 1 of Article
6-4.

4, When registration was aullified in accord-
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ance with the provision of Paragraph 1 of
Articlte §-3 or Paragraph 1 of Article 14.
(Public Notice concerning Registration)
Article g-7.
Forestry shall,

The Minister of Agriculture and
when he made registration
specified in Paragraph 1 of Article 2, or when
he made registration of change or nullified
registration in accordance with the provision
of Paragraph 1 of Article 6-3, or when he
made registration of change in  accordance
with the provision of Paragraph 1 of Arti-
cle 6-4, or when registration became invalid
in accordance with the provision of Article
6-5 or
accordance with the provision of Paragraph

when he nullified registration in
1 of Article 14, make public notice to that
effect and concerning he following items
without delay.
1. TRegistration number.
2. Kind name and trade name of agricultural
chemical.
3. Name and address of manufacturer or
importer.
(Description of Agricultural Chemical by
Manufacturer and Importer)
Article T.

when he sells the agricultural chemical which

Any manufacturer or importer shall,

lie manufactured, processed or imported, de-
scribe truthfully the following items on the
container {packing, in case it is sold not in
container).

1. Registration number,

8. As to the agricultural chemical conforming
to the official standard, the Iectters “official
standard”.

3. Kind name, trade name and physical and
chemical properties of agricultural chemical

and kind and

content of cach ingredient by each of the

pertaining to registration,

active ingredients and other ingredients.

4, Net content,

5. Spectrum of applicable diseases and insect
pests, and use method pertaining to regis-

tration.
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6. As to the agricultural chemical which
comes under agricuitural chemical of crop
persistence specified in Paragraph 1 of Article
12-2,
ence specified in Paragraph 1 of Article

agricultural chemical of soil persist-

£2-3 or agricultural chemical of water pol-
Iution specified in Paragraph 1 of Article
12-4, the letters “agricultural chemical of
crop persistence”, “agricultural chemical of
soil persistence” or “agricultural chemical of
water pollution”, respectively.

7. As to the agricultural chemical harmful

to men and livestock, statement to that
effect, and the antdotal method.

§. As to the agricultural chemical harmiul
to aquatic animals and plants, statement to
that effect.

9. As to the agricultural chemical in danger
of being inflammable, explosive, or harmful
to skin, statement to that effect.

10. Cautions regarding storage and use,
11. Name and address of manufacturing plant.
12. Date of quality guarantee limit,

(Report by Dealer)

Article 8. Any dealer shall report the following
items, by cach business office, to the Prefectural
Governor under whose jurisdiction said business
office exists,

1. Name and address.
2. SBaid business office,
3. Classification, by wholesaler and retailer.

2. When any change was made in the items of
the report specified in the preceding two
paragraphs, the dealer shall report as in the
same paragraph,

3. Report in accordance with the provision of
the preceding two paragraphs shall be made
within two weeks from the day of establish-
ment in case another busipess office was
established and within two weeks {rom the day
of change in case any change was made in
items in Paragraph 1.

{Restriction or Prohibition of Sale of Agricul-

tural Chmical by Dealer)
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Artiele 8. Any dealer shall not sell any agricul-
tural chemical without description on the con-
tainer or packing in aceordance with the
provision of Article 7,

2. The Minister of Agriculturc and Forestry
may, when therc arises a need for prevention
of those states as prescribed in any of Items
from 2 to 7, Paragraph ] of Article 3, asa
result of use of agricultural chemical in case
he made registration of change or nullified

.rcgistration in accordance with Paragraph 1
of Article -3, in case he made registration of
change in accordance with Paragraph 1 of Arti-
cle 6-4, or in other case, place restriction of sale
on dealer in such a manner thatany dealer shall
not sell the agricultural chemical unless he
changes the description on container or packing
in accordance with the provision of Article 7
or in the other manner, or prohibit the sale
within a necessary limit by the Order from
the Ministry of Agriculture and Forestry,

3. When dealer changed said description accord-
ing to the content of restriction in case the
restriction was placed by the Ovder from the
Ministry of Agriculture and Forestry specified in
the preceding paragraph that the agricultural
chemical shall not be sold unless description
on container or packing in accordance with
the provision of Article 7 is changed, the de-
scription after the change is regarded as the
description on container or packing made by
manufacturer or importer in accordance with
the provision of the same article,

4, In case any manufacturer or importer was
prohibited to sell the agricultural chemical
which he manufactured, processed or imported
in accordance with the provision of Paragraph
2, any manufacturer, importer or dealer shall
strive to withdraw said agricultural chemical
from pest control conductor and other user of

the agricultural chemical,
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completely, by each kind of agricultural
chemical, the amount manufaciured, imported
or transferred for each transferec as to manu-
facturer and importer, and the amount ob-
tained by transfer and transferred (as to
the agricultural chemical which comes under
agricultural chemical of crop persistence speci-
fied in Paragraph 1 of Article 12-2, agricul-
tural chemical of soil persistence specified in
Paragraph 1 of Article |2-3, or agricultural
chemical of water pollution specified in Para-
graph 1 of Article 12-4, the amount obtained
by transfer and transferred for cach transferee)
as to dealer, and shall keep the books availa-
ble at least for three years.

(Prohibition of False Propagandism, etc.}

Article 10-2. Any manufacturer, importer or
dealer shaH not make false propagandism
concerning the amount of aciive ingredient
and effectiveness of the agricultural chemical
which he manufactures, processes, imports or
sclls,

2. Any manufacturer or importer shall not use
a name that is in a danger of leading to
misunderstanding concerning active ingredient
and eéffectiveness of the agricultural chemical
which he manufactures, processes or imports,

(Report by Pest Conirol Conductor)

Artiele t{. Any pest control conductor shall
notify the Minister of Agriculture and Forestry
of the following itcms.

1. Name and address,

2. Content of business,

3. Business office.

4. Method of control, and kind of agricul-
tural chemical to be used for control.

2. As to the report in accordance with the
provision of the preceding paragraph, the

‘ provisions of Paragraph 2 and 3 of Article 8
shall be applied nccessary changes.

{Supervision over Pest Contrel Conductor)

{Book}

Artiele 1[. Ahy manufacturer, importer and

Article 12. The Minister of Agriculture and
Forestry shall, when the practice of control

dealer shall keep books stating truthfully and or use of the agricultural chemical reported
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2.

in accordance with the provision of the preced-
ing article is recognized to be harmful to the
crops, men and livestock, or aquatic animals
and plants, order pest control conductor to
change the control method or prohibit use of
said agricultural chemical,

In case a2 protest was filed against the action
in accordance with the provision of the preced-
ing paragraph, the provision of Paragraph 3
of Article 6-3 shall be applied with necessary
changes.

(Use Control of Agriculiural Chemical of Crop

Article 12-2.

2.

3

Persistence}

Government shall, by Cabinet
Order, appoint as agricultural chemical of
crop persistence the kind of agricultural chemi-
cal which, in the view of the persistence which
said kind of agricultural chemical possesses
concerning crops, contaminates crops pertain-
ing to the use, and is in a danger of causing
damage to men and livestock as a result of
use of crops pertaining to the contamination
in case the agricultural chemical which comes

under said kind is used without observing the

items of Item 5 of the same article pertaining

to description on container or packing in

accordance with the provision of Article 7,

The Prime Minister shall, by the Order from

the Prime Minister’s Office without delay, in case

appointment of agricultural chemical of crop
persistence was made in accordance with the
provision of the preceding paragraph, deter-
mine the direction which the user shall observe
concerning tie spectrum of diseases and insect
pests to be applied and the use method in
case said agricultural chemical is used by
taking into consideration the content of the
items in Item &5 of the same article pertain-
ing to the description on container or packing
in accordance with the provision of Article 7
concerning the agricultural chemical which
comes under said agricultural chemical of
crop persistence,

The Prime Minister may, in case the need
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is recognized, change the direction in the
preceding paragraph.

4., The agricultural chemical which comes
under agricultural chemical of crop persistence
shall not be used in violation of the direction
specified in Paragraph 2 (in case said direction
was changed in accordance with the provision
of the preceding paragraph, the direction after
the change) pertaining to said agricultural
chemical of crop persistence,

(Use Control of Agricultural Chemical of Soil

Persistence)
Article [2-3. Government shall, by Cabinet
Order, appoint as agricultural chemical of

soil persistence the kind of agricultural chem-

ical which, in the wview of the persistence
which said kind of agricultural chemical pos-
sesses concerning soil, contaminates soil of
cultivated land ete. pertaining to the use, and
is in a danger of causing damage to men and
livestock as a result of use of crops which are
contaminated from the contamination, in case
the agricultural chemical which comes under
said kind is used without observing the items
in Item 5 of the same artcle pertaining to
description on container or packing in accord-
ance with the provision of Article 7,

2. As to the use control of the agricultural
chemical which comes under said agricultural
chemical of soil persistence in case appoint-
ment of agricultural chemical of soil persist-
ence was made in accordance with the pro-
vision of the preceding paragraph, the provisions
of Paragraphs from 2 to 4 of the preceding
article shall be applied with necessary changes.

(Use Control of Agricultural Chemical of Water

Pollution)
Article 12-4, Government shall, by Cabinet
Order, appoint as agricultural chemical of

water pollution the kind of agricultural chem-
ical which satisfies all of the following con-
ditions.

1. Said kind of agricultural chemical is used

in great quantity in a considerably extensive
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area, or there is a certainty in the pos-

sibility of reaching such conditions in the

near future from the view point of state of
distribution of said kind of agriculiural
chemical,

2. When said kind of agricultural chemical
is used in great quantity in a considerably
extensive area under certain climatic, geo-
graphical and other natural conditions, the
damage recognized to be incidental o the
use occurs to aquatic animals and plants,
and the damage is in a danger of becoming
serious ; or the pollution recognized to be
incidental to the use occurs to water in
public water area and there is a danger of
causing damage to men and livestock as a
result of use of water pertaining to the pol-
lution,

2.  As to the agricultuzal chemical which comes
under agricultural chemical of water pollu-
tion, Prefectural Governor may, when the

damage recognized to be incidental to the use

occurs to aguatic animals and plants, and the
damage is in a danger of becoming serious in
the area, or when the pollution recognized to
be incidental to the use occurs to water in
public water area, and there is a danger of
causing damage to men and livestock in the
area by considering the use estimate of said
agricultural chemical in the area of said pre-
fecture, natural condition and other conditions
in the area, prescribe in accordance with the
provision of Cabinet Order, by regulation, in
limited area, that the use of said agricul-

tural chemical shall obtain permission of Pre-

fectural Governor in advance {as to the use of

said agricultural chemical by naticnal agency,

consultation shall be made with Prefectural

Governor in advance) within a necessary limit

for prevention of occurrence of these states,

(Guidance in the Use of Agricultural Chemical
of Crop Persistence etc.)

Article {2-5.

chemical of

Any person who uses agricultural

crop persistence, agricultural

lifd
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chemrical of soil persistence or agricultural
chemical of water pollution shall, in his use
of them, strive to seck puidance of farm
adviser specified in Paragraph 1 of Article
14-2 of The Law for Extension Work, diseasc
and pest insect control agent specified in
Paragraph i of Article 33 of Plant Quaranteen
Law or the person who is appointed by

Prefectural Governor to be treated as the
corresponding to them.

(Direction for Safe Use of Agricultural Chemi-

cal)

Article 12-8.

Forestry shall, when a need is recognized to

The Minister of Agriculture and

ensure safe and due use of agricultural chem-
ical, establish the dircction concerning timing
and method of the use and other ttems which
is expected to be observed by any person who
uses agricultural chemical, by each agricul-
tural chemical, and publish it.
of the
and Forestry, and Prefectural Governor)
Article 12-7. The Minister of Agricuiture and
Forestry, and Prefectural Governor shall, as

(Assistance Minister of Agriculture

to agricultural chemical, strive to give advise,
guidance and other assistance concerning dis-
tribution of necessary information for preven-
tion of damage to men and livestock, crops or
aquatic animals and plants, pollution of water
or contamination of soil recognized to be inci-
dental to the use, and concerning assurance
of safe and due use of agricultural chemical
and justification of the quality including offer
of information concerning the production,
use etc,

{(Report and Inspection}

Article §3. The Director-General of Environ-
ment Agency or the Minister of Agriculture
and Forestry may cause any manufacturer,
importer, dealer or other person who uses

agricultural chemical including pest control

Governor may

conductor, and Prefectural

cause any dealer or any person who uses

agriculeural chemical of water pollution, to
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submit a report on the business or the use of
agricultural chemical, or they may cause
inspecting officials or other officials concerned
10 collect from these persons a necessary
amount of agricultural chemical or raw
material thereof for inspection, or he may
cause inspetting officials and officials concern-
ed to enter the necessary place, and inspect
the state of business or books, documents
and any other necessary matter, However,
in case ‘they cause inspecting -.officials and
other officials concerned to collect agricultural
chemical or raw material thereof, payment
shall be cffected in accordance with the
current price,

2. In the case of the preceding paragraph,
inspecting officials and other officials concerned
shall, when they were required by a person
who is written in the same paragraph, show
a certificate showing their position,

3, - The items belonging to the authority of
the Director-General of Environment Agency
or the Minister of Agriculture and Forestry in
accordance with the provision of Paragraph
1, may be conducted by Prefectural Governor
according to the determination of Cabinet
Order.

{Supervisional Action}

Article 14, The Minister of Agriculture and
Forestry may, when any manufacturer, im-
porter or dealer acts in violation of the pro-
vision of this Law, restrict or prohibit sale of
agricultural chemical, or nullify the regis-
tration in accordance with the provision of
Paragraph § of Article 2 concerning the
manufacturer or importer,

2, The Minister of Agriculture and Forestry
may, when it is recognized to be harmful to
crops, men and livestock, or aquatic animals
and plants because of inferior quality, pack-
ing etc. as a result of having inspecting
officials inspect agricultural chemical accord-
ing to the inspection method he determined,

restrict or prohibit sale of said agricultural

chemical,

3. In case a protest is filed against the action
in accordance with the provisions of the
preceding two paragraphs, the provision of
Paragraph 3 of Article -3 shall be applied
with necessary changes,

{Public Notice)

Article {4-2. The Minister of Agriculture and
Torestry shall, when he nullifies registration
in accordance with the provision of Paragraph
1 of the preceding article, notify a person
who receives said registration of date, location
and reason having caused nullification in
advance and have public notice open to any
one and give the chance where the person or
his agent may explain his opinion by show-
ing evidence,

(Restriction of Registration)

Article 15. Any person whose registration swas
nullified in accordance with the provision of
Article 14 cannot recelve registration concern-
ing said agricultural chemical within a year
from the day of nullification,

(Committee of Agricultural Material)

Articie {6. The Minister of Agriculture and
Forestry shall, when he has an intention of
establishing, Improving or abolishing Cabinet
Order in accordance with the provision of
Paragraph 1 of Article 1-2, when he has an
intention of establishing, changing or aholish-
ing official standards in accordance with the
provision of Article 1-3; when he Has an
intention of making registration of change or
nallifying registration in accordance with the
provision of Paragraph 1 of Article $-3 ; when
he has an intention of establishing, improving
or abolishing the Order from the Ministry of
Agriculture and Forestry specified in Paragraph
2 of Article 9 or when he has an intention of
determining or changing agricultural chemical
inspection method in accordance with the
provision of Paragraph 2 of Article 14, hear
the opinion of Comimittee of Agriculwural

Material,
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2. The Director-General of Environment Agency
shall, whenhe hasan intention of establishing
or changing the standards in accordance with
the provision of Paragraph 2 of Article 3, ask
the opinion of the Committee of Agricultural
Material,

3, The Prime Minister shall, when he has an
intention of drafting ecstablishment or change
of Ordinances in accordance with the pro-
visions of Paragraph 1 of Article 12-2, Para-
graph 1 of Article 12-3, or Paragraph 1 or 2
of Article 12-4, or when he has an intention
of establishing or changing the Order from
the Prime Minister’s Office in accordance with
the provision of Paragraph 2 of Article 12-2
(the case is included where the provision is
applied with necessary changes in Paragraph
2 of Article 12-3), ask the opinion of the
Committee of Agricultural Material,

(Consultation)

Article 168-2. The Minister of Agriculture and
Forestry shall, when he has an intention of
determining, changing or abolishing the official
standards concerning an agricultural chemical
of crop persistence, an agricultural chemical
of soil persistence or an agricultural chemical
of water pollution, or when he has an inten-
tion of establishing or changing the Order
from the Ministry of Agriculture and Forestry,
consult with the Direcior-General of Environ-
ment Agency.

2. The Prime Minister shall, when he has an
intention of establishing or changing the
Order from the Prime Minister’s Office in
accordance with the provision of Paragraph 2
of Article 12-2 (the case is included where the
provision is applied with necessary changes in
Paragraph 2 of Article 12-3).

(Exemption from Application)

Article 16-3. This Law shall not apply 1o the
case where agricultural chemical is manufac-
tured, processed or sold to export.

(Penal Provisions)

Ariicle {7, Any person who comes under any
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of the following items shall be liable to a
penal servitude not in excess of one year or
a fine not in excess of 3 50, 000,

1. A person who acted in vickation of the
provision of Paragraph 1 of Article 2,
Article 7, Paragraph 1 of Article 9 or
Article 10-2,

2. A person who acted in violation of the
restriction or prohibition in accordance with
the provision of the Order from the Ministry
of Agriculture and Forestry specified in
Paragraph 2 of Article 9.

3. A person who acted in violation of the
order or prohibition specified in Parapraph
1 of Article 12,

4, A person who acted in violation of the
restriction or prohibition in accordance
with the provision of Paragraph 1 or 2 of
Article 14,

Article 18. Any person who comes under any

of the following items shall be liable to a
penal servitude not in excess of six months
or a fine not in excess of ¥ 30, 000.

1. A person who acted in violation of Para-
graph 2 of Article 6, Paragraph 1 or 2 of
Article 8 (the cascs are included where the
provision is applied with necessary changes
in Paragraph 2 of Article 11), Article 10 or
Paragraph 1 of Article 11,

2. A person who neglected a report in accord-
ance with the provision of Paragraph I of
Article 13 or made a false report, or a
person who refused, hindered or avoided
collection or inspection in accordance with

the provision of the same paragraph,

Article 18-2, Any Person who comes under

any of the following items shall be liabletoa

fine not in excess of ¥ 30, 000.

1. A person who acted in violation of pro-
vision of Paragraph 4 of Article 12-2 (the:
case is included where the provision is applied
with necessary changes in Paragraph 2 of
Article 12-3).

2, A person who used an agricultural chem-
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ical which comes under agricultural chemical
of water pollution in violation with provision
of the regulation determined in accordance
with the provision of Paragraph 2 of Article
12-4 without obtaining permissicn of Prefec-
tural Governor.

Article 18-3. Any person who acted in viola-
tion of the provisions of Paragraph 3 of Article
5-2, Paragraph 1,3, 5 or 6 of Article 6, or
Article 6-6, shall be liable to a fine not in
excess of ¥ 10, 000,

Article {8, When a representative of any legis-
lative person or any workers including agent
and employee of the legislative person or
any person acted in violation of the provisions
of the preceding four articles concerning the
business of the legislative person or the
person, the monetary penalty specified in this
article shall be imposed upon the legislative
person or the person, in addition to the penalty
imposed upon the offender, However, when

a considerable caution and supervision was

P #® & = 12 7

proved to have been excercised to said business
to prevent said act of violation by the work-
ers including agent and employee of any
fegislative person or any person, this shall
not necessarily apply to the legislative person

or the person,

Article 20, Whole or part of the agricultural

chemical relating to the crime specified in
Article 17, which is owned or possessed by the
offender of the crime, may be confiscated,
This provision shall also apply to the case
where any person other than the offender has
aquired the agricultural chemical with the
knowledge of the fact after the crime has
been committed,

In the case of the preceding paragraph,
when whole or part of the agricultural chem-
ical cannot be confiscated, money equivalent
to the value may additionally be collected,

(Privately translated by Yasushi Hasmaoro,

but not authorized}
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Kind, Common, Trade and Chemical Names for Pesticides
Appearing in This Issue

FEHZIRO S DI OGT, MELAHBREET A.0T 10, 1E0oEEE ¢ TERI AW,
B, AEORIR-CLFEANE L CSEoBEA L vty Tods, BULTEDESG, 408, BAS, kg
B0T, —ES, ERESE, MEEREHD WGBS pdh, FRAFNAOEEEL - TWAA, SEERND
Lo O Y o TR - GRIELS, 1IB0ME  WTIRRIERENMERN O Y, AEO{EE£itro
AW EECE L DO oW, AFILRSE LT BRI - TERS ATV 3,

T 1 — M & EilRE A o
Kind name Common name Trade name Chemical name
T FE = lioxynil~0ctanoatc TOF - 4-cyano-2, 6~diiodopheny] octanoate
TR TV =4 b LU azoxybenzene
~w oo 1S
Tty anabasine Tt v anabasine
FARY ametryne HFa, A 2-methylthio-4-ethylamino-g-isopropylamino- s—
triazine
FEIa— i Ty 2-chloro-2’, §'-diethyl-N-(methoxymethyl)
acetanilide
T4 b To=g b 2-{p~tert-butylphenoxy)-1-methylethyl 2-
chloroethyl sulfite
FLAYw allethrin TLAYY allethrin
TS a amobant F A v A5 v ammonium ethylenebig(dithiocarbamate)
A
et sutfur [y sulfur
N Y TV SV
e cthion T g vicl 0,0,0, ~tetraethyl 8, 8~methylene bis
{phosphorodithioate)
#ik=, & e v 1 4 nickel chloride
b~ Frz= b= alkylbenzyldimethylammonium chloride
N
birt e R ] 77 %y s dicopper trihydroxide chloride
F, FAVHEALY
—ANE
RS copper sg[phate, basic [ b 2 Fipd| tetracopper hexahydroxide suifate
HigaphR sodium chlorate , FV L — bigk | sodium chlorate
#F V7T = = 2-phenylphenol all v o~-phenylphenol
TSN o
K — A metam-ammonium NCS ammonium N-methyldithiocarbamate
b Ak B RRE(Eok#Y hydrogen peroxide
AR a7 cartap Y % 8, §&’-[2-(dimethylamineo)trimethylene]bis
(thiocarbamate)
BT YRR By, zine dithioccarbazate
Fo v b ERE Fya—v sodium ethylxanthogenate
% /%41 ¥ F (thioquinox EFH R quinoxalin-2, 3~diyl trithiocarbonate
FF =2 dodine #+A Sy 7 A | dodecylguanidine acetate
7Y &= F 7 A€ v griseofulvin TN eF Ty

(144D
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Kind name Common name Trade name Chemical name
FRAYE I credazin THFT— 3-{o-tolyloxy} pyridazine
TaF — PHD® 1/ET | 4,5, 7-trichlore-2, 1, 3-benzothiadiazole
Zwr#Aay |chloroxuron Fa— ST N-4-(4-chlorophenoxy) phenyl-N', N'-

kb Y v s
Bfi= v

S NFALT=Y P
ks gk

7 v

WA b Y
7 A

P2 e

o v IRE Y
DA

YraaFvIF
77w b

3

Fauad
a7

'J

BT LF I
PAFAT VAN
AR
FEURR =R A
(TBTC)

itk el
L7 N
AAT oy 3 VEEE

i 6 o
HHIK

i GRBAD
PRIy
TRE
T P
H— 2
IREES 3 A
FTUTEV

FUT A
7 RS
FAT 75— b
AT
FAAPYY

FroEgY
FA

=raAF Y
SEINFFV

salicylanilide

dioxathion

cycloheximide
diquat-dibromide

siduron
zinch

diphenamid

stmetryne

pyrethrins
ziram

cellocidin

terbacil

milneb

thiram

desmetryne

rotenone

vamidothion

sodium fluorosilicate

ammonium sulfamate

thiophanate-methyl

FA L TD RS

S ARV
FatvVd sy
FES

¥F S,
Frind
A Y

YTV

TSI a
?)V‘ﬁ‘-;)j

TRFUFY
w&a oy 7 A

T oo AN
HALwv,
HA47 35—
A3y ¥
I~
#HF -
F7a

(Fdi]
FUSA—b
ATV Tt
Mo TS
et B
TR
e sV -l
AR AR
FIREH
oA~ b
Y a—
w7/
Y=o —

FT I a
Fohu—s
by FEVM

Ao

/Sy A
7Y A
ARFTYALE
F st

, dimethylurca

sodium fAuocrosilicate
nickel acetate
salicylanilide

iron (Il) oxide
sodium cyvanate

sodium hypochlorite

2-(1, 3-dioxolan-2-yl) phenyl N-methylcarbamate

3, S-1, 4-dioxan-2, 3-diyl bis(diethyl
phosphorothiolothionate)

6, 7-dihydrodipyridof], 2-a : 27, 1"-c]
pyrazinediium dibromide

1-(2-methylcyclohexyl)—3-phenylurea
zin¢ ethylenebis{dithiocarhamate)

N, N-dimethyl-2, 2-diphenylacetamide
ammonium dimethyldithiocarbamate
2-methylthio-4, 6-bis(ethylamino)-s-triazine
tributy] phosphorotrithicate

pyrethrins
zine dimethyldithiocarbamate
ammonium sulfamate

copper {I[) hydroxide
calcium oxide
aromatic hydrocarbons
caleium polysulfide
calcium cyanamide

3-tert-butyl-5-chloro-6- methyluracil
calcium carbonate

3, 3'-cthylencbis(tetrahydro-4, 6-dimethyl-2H-
1, 3, 5~thiadiazine-2-thione)

bis{dimethylthiccarbamoyl}disulfide
thiourca

dimethyl-4, 4~o-phenylene-3, 3"~
dithiodiallophanate

2-methylthio-4-ethylamino-§-isopropylamino-s-
triazine

sodium 2,2, 3, 3-tetrafluoropropionate
rotenonc
p-methyl-g-nitro-p-thiocyanatostylene

dimethyl S-{2~(1-methylcarbamoylethylthio)
ethyl] phosphorothiolate
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Kind name Commeon name Trade name Chemical name
5O — K paraquat-dichloride |#5e2xv v 1, I'-dimethyl-4, 4'~bipyridinium dichloride
TN R calcium arsenate !Uﬁfé:{im calcium arsenate, calcium hydroxide arsenate
RS llead arsenate :UE@E@’E} tead hydrogen arsenate
A DI FN ferbam ST A~} ferric dimethyldithiocarbamaie
FaFPrtE /! TP phenazine 5-oxide
I'“ B
FT=WwSuE v’phcnisobromo[atc Td e e isopropyl p, p’~dibromobenzilate
? = /¥ *—, phenothiol e T S-cthyl(2-methyl-4-chlorophenoxy) thioacetate
7= wi 7y fentiazon R 3-benzylideneamino-4-phenylthiazoline-2-thione
7 = ¥ AF 4 7 » phenmedipham N - 3~(methoxycarbonylamino) phenyl N-
s (3’~methylphenyl} carbamate
G N N 4 # 1) Fe 1 ammonium fuoride
7
e d b Yoo Zwl— kFE® sodium fluoride
155
Fudai—n FGH bis(p-chlorophenyl)-cyclopropylmethanol
7 A 434 b nickel N, N'-propylene-bis{dithiccarbamate)
TavriT propineb F ¥ % a— | polymeric zinc propylencbis{dithiocarbamate)
Tuwio bromacil N =X f-bromo-3-sec-butyl-6-methyluracil
TuuST oV PAYE S 2, 4"~dinitro-4-trifluoromethyldiphenyl ether
RAT P benfluralin sRF T N-butyl-N-ethyl-a, @, a~trifluoro-2, §-dinitro-p-
toluidine
AT L b pebulate F DA S-propyl N-butyl-N-ethyl(thiocarbamate)
EEIAVE N v hSV cthyl-O-benzoyl-3-chloro-2, 6-
dimethoxybenzohydroximate
~vF 45— |benthiocarb Hx - S~({4-chlorobenzyl) N, N-diethylthiocarbamate
R = I phosalone A, TR S-{(6~chloro-2-oxo-3-benzoxazolinyl) methyl)
diethyl phosphorothiclothionate
R g e st — EAKA v dizinc bis{dimethyldithiocarbamete)
cthylenebis(dithiocarbamatc)
kA n FAF E Flformaldehyde B ) formaldehyde
RAEF TV formothion T F A S-{N-formyl-N-methvlcarbamoylmethyl)
dimethyl phosphorothiolothionate
=+ il petroleum oil il < w7 petroleum oil
&
< AT mancozeb D 3 complex salt of manganese and zinc with
ethylenebis(dithiocarbamic acid)
EE S manech 2 AH A7 »—, | manganese cthylenebis{dithiocarbamate)
TURTHA Y
M
R A IR mercuric chloride
A M NS mecarbam RAH Y 8~ (N-ethoxycarbonyl-N-methylcarbamoyl-
methyl)diethyl phosphorothiolothionate
A& TAFE P metaldehyde A Yy, Az tetramer of acetaldehyde
T E
AFNFAE T — A F A Ao 7 —| 1-allyl-3, 4~dimethoxybenzene
2 S
A F ns$S 5 F v iparathion-methyl HA 5 N3 F 4 v dimethyl p-nitrophenyl phosphorothionate
AT T A RUS5AS [ethylenebis({thiocarbamovl)disulfide] [zinc
ethylenebis(dithiocarbamate)] copolymer
AFS menazon H$ ey $8-[ (4, 6-diamino-1, 3, 5-triazine-2-yh)
methyl] dimethyl phosphorothiolothionate
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Kind name Common name Trade name Chemical name
€ / 7 A AfiEAuoroacetamide TV~ fluoroacetamide
FTiF
R ) LR zinc dimethyldithiocarbamate, §,.5-bis(dimethyl-
thiocarbamoyl}-N, N'-ethylenebisthydrosulfamine)
HEE (P M Adiphenylmercury acetate t;“/z v, A~u| phenylmercury acetate
I8
»  {PMC) VAL v phenylmercury chloride
#»  (PMTF) An, PMT phenylmercury dinaphthylmethanedisulfonate
“ (PMI) TInvicH phenylmercury iodide
» (EPEM) e P Y ethyl phenethynyl mercury
” (v A5 VA N-chloro-N-ethylmercuri-p-toluencsulfonamide
FHES(TBTA) TFNAK tributyitin acetate
» (TBTO) F 4 V=AY s v tributyltin oxide
» {T PTA)fentin-acetate AR triphenyltin acetate
# (TP T C)fentin-chloride FUA— triphenyltin chloride
# (TP TH)fentin-hydroxide ?7-'1—1, 5o~ A4| uiphenyltin hydroxide
B oxine-copper & /v ¥—, &/ copper B-quinclinolate
PR e rol ol
Hi= v & v A nickel dimethyldithiccarbamate
FHHOH TV H Y poly[methyl-bis(thiocyanato)arsine]
{(DTAS)
7 (MAC) i v, UEE7 calcium methanearsonate
#«  {(MAF) 3 AT W ¥ v, F| iron methanearsonate
vHVvFERE
# (MAFA) ” ammonium iron methanecarsonate
” (MALS) _}”& ,3/{ £ ¥ # 1 | methylarsenic bis{dodecyl sulfide)
iN
»  {(MAS? = H methylarsenic sulfide
“ {7 A2 urbazid £ v, +@ 1 methylarsenic dimethyldithiocarbamate
DA k2l
Bk QI i s i zine sulfate
{/ﬁ,{&ﬁ% vE stz b, $8EE §-hydroxyquinoline sulfate
it copper sulphate Wi, copper sulphate
W= v [l = 2% v, 7! nicotine sulfate
Sy 7Y -7

hadb7nz =

i
BAB
BCHC

BDC

BDS |

BEBP
BEDC

BIPC

lenacit

chlorbufam

TR REY Y

L 2 o

o i) 3w
~AF L 7D
3

S, b

A A— DL
Fas

e -
Hat, 7SO
5

Ty TOLRK
il

alminium phosphide

3-cyclohexyl-5, 6-trimethyleneuracil
3, 5-dibromo-4-hydroxy-4'-nitroazohenzene

2-methyl-bicyclo(2, 2, 1)-heptane-2-carboxylic
acid

bis(cyclohexylamnine) zinc bisLethylene-bis
(dithiocarbamate)]

benzyl disulfide

S-benzyl butyl S-ethylphosphorodithiolate
S-benzyl diethyldithiocarbamate

1-methyl-2-propynvl m-chlorocarbanilate
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Kind name Common name Trade name Chemical name
BPPS = b 2-{p-tert-butylphenoxy)cyclohexyl propynyl
sulfite
BRP naled T an 1, 2-dibromo-2, 2-dichlorocthyl dimethyl
phosphate
CDAA allidochlor % YA CD® 1 N, N-diallyl-2-chloroacetamide
CDBE CDB 1, 2-dibromo-1-chloroethane
ChX AFF o7 A cadmium propylxanthate
CECA R N-{2-cyanocthyl)chloroaccetamide
CFNP ~t e 14 2, 4-dichloro-g-fluorophenyl p-nitrophenyl ether
CHCH %‘ S 4 FO 1 FE 2-{1-cyclohexenyl)cyclohexanone
CME'T 7 b 5-chloro-4-methyl-2-propionamido-1, 3-thiazole
COCNQ LR VY SN ol copper complex of 2-chloro-3-hydroxy-1, 4~
naphthoquinone
COMU cycluron 7 F—nd 1 Hi 3-cyclooctyl-1, 1-dimethylurea
7
CONQ 3 copper complex of 2-hydroxy-1,4-vpaphthoquinone
CVMP H—F¥AF 9-ghloro-1-(2, 4, 5-trichlorophenyl) vinyl
dimethyl phosphate
CVP chlorfenvinphos = x— b 9-chloro-1-(2, 4-dichlorophenyl) vinyl
diethyl phosphate
CYAP YAF Sy 2R | 4-cyanophenyl dimethyl phosphorothionate
cYyp ¥aT¥AF p-cyanophenyl ethyl phenylphosphonothionate
DAP Zua VA D 1| 2-propenylidene diacetate
|5
DAFPA Fov sodium p-dimethylaminobenzenediazosulfonate
DBCP =TV, F<F| 1, 2-dibromo-3-chloropropanc
v Ti0E
DBEDC YW E - copper bis(ethylenediamine) bis(dodecylbenzene
sulfonate)
DCNP chloronitrophen A W sodium 2, 4-dichloro-6-nitrophenolate
D—D D—D, A7 .| dichloropropenc
DDPP Ay Ty | 2 6-dichlore-3, 5-dicyanc-4-phenylpyridine
DMCP FUFF $-p-chlorophenyl dimethyl phosphorothiolate
DMNP T r—A—F p-nitrophenyl 3, 5-xylyl ether
DMTP ATSGHAF S-[ (5-methoxy-2-oxo-2, 3-dihydro-1, 3, 4-
thiadiazol-3-y1)-methyl]} dimethyl
phosphorothiolothionate
DN dinex ?N, &+ 57— v| 2-cyclohexyl-4, 6-dinitrophenol
&
DNCDE g‘/ # 5 A® 1| 4-chloro-2-nitrophenyl p-nitrophenyl ether
DNOC DNQC-sodium DNOCY—&#H sodium salt of 4, 6-dinitro-a-cresol
DPC dinocap HEF 2-(1-methylheptyl)-4, 6-dinitrophenyl crotonate
DSMA gz’;‘i 5 20 | fl disodium methanearsonate
DSP AL —A diethyl p-dimethylsulfamoylphenyl
phosphorothionate
EBP FEYV S-benzyl diethyl phosphorothiolate
EDRB ethylene dibromide F=<k2—ua, 3 1,2-dibromoethane

<l
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Kind name Common name ‘I'rade name Chemical name
EDC ethylenc dichloride %-v F v @ | K 1, 2-dichloroethane
EDDP Yy ethyl S, 3-diphenyl phosphorodithiolate
EPTC ESSe - S-ethyl dipropylthiocarbamate
ESBP ER -y S-benzyl cthyl phenylphosphonothiolate
ESTP A 3P T O-cthyl S-benzyl tolylphosphonothiolate
ETHN ¥ 5 e vo 1| 8, S~dichloro-6-methoxy-4’-methyl-N-
Fad ethoxydibenzeneamide
ETHO ¥ b5 P ro ] 2, 5-dichloro-e-cthoxyimino-§-methoxybenzyl-
73 p-methylbenzoate
ETM R A N, N'-c¢thylenehis(thiocarbamoyl} sulfide
FABA /=gt fluorvaceto-p~bromoanilide
FABB SRR N-(p-bromobenzyl) fluoroacetamide
IPSP P S P204 S-(ethylsulfinylmethyl) diisopropyl
phosphorothiolothionate
L=, T
MBPMC terbutol AZAKD1#HED 2, 6-di~tert-butyl-p-tolyl methylcarbamate
MCP-7iUa [MCPA-allyl FTYAMCP allyt [ (4-chloro-o-tolyl)oxy] acetate
MCP-x¥4 |[MCPA-ethyl RepEMC P ethyl [(4-chloro-o-tolyl}oxy] acetate
MCP-+ + 9% MCPA-sodium MCPV~—#E | sodium [(4-chloro-o-tolyljoxy] acetate
A
MCP-e 5 = i [ (4~-chloro-o-tolyl)oxy] acetohydrazide
¥
MCP-~¥»Za R A g benzyltris{2-hydroxyethyl)ammonium
b= {(4-chloro-o-tolylyoxy] acetate
S o g F
VE=T
EN
MCP-Hary AT A F calcium [ (4-chloro-o-tolyl)oxy] acctate
S

MCPAN
MCPE
MICP

MIPC
NBA

NBT

NNN

PAC

PCP-Anvy
rN

PCP-otY o
PMP

REE

SAP

TCA-HFy
EN

TCE

pyrazon

pentachlorophenol-
calcium

pentachlorophenol-
barium

bensulide

LLT VDL
&
im0
2

A e

i A
TIvE

-""'va{"

f=

PAC
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[{4-chloro-o-tolyhoxy] acetanilide
2~[ (4-chloro-o-tolyl)oxy] ethanol

O-methyl O-cyelohexyl S-(p-chlorophenyl)
phosphorothioate

o-cumenyl methylcarbamate

2, 3-dibromopropionitrile, 1,1, 1-trichloro-
2-nitroethylene

2, 4~dinitrophenyl thiocyanate
5-nitro-]-naphthonitrile
5~amino-4-chloro-2-phenyl-3(2H) pyridazinone
calcium pentachlorophenolate

barium pentachlorophenolate

dimethyl S-(phthalimidomethyl)
phosphorothiclothionate

ethyl thiocyanatoacetate

S-2-(benzenesulfonamido)ethyl diisopropyl
phosphorothiolothionate

calcium trichloroacetate

tetrachlorocthylene
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TCTP chiorthal-methyl FTa—i dimethyl tetrachloroterephthalate

TEPP TEPP F o7, =y A1 Y] tetracthyl pyrophosphate

v

TOTP T4, &% ¢~ F| p-nitrophenyl m-tolyl ether

ZM EdA—h zinc methyldithiocarbamate

2,4,5-T 2, 4, 5-T-butoxyethyl |¥ ; — 32, 4,5 butoxyethyl 2, 4, 5-trichlorophenoxyacetate

2,4PA-F 2 v
e~

24P A-V— &
#

2,4P 5

2, 4~ D ~dimethylamine

2, 4~ D -sodium

disul-sodium

T, Z74¥k—
L
2,4~-D7 I vl
2,4-D v — &1

A

dimethylamine 2, 4-dichlorophenoxyacetate
sodium 2, 4-dichlorophenoxyacetate

sodium 2-(2, 4~dichlorophenoxy}ethy] sulfate
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