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Table 1, History of insecticide spraying and the number of samples
collected at each station
History of No. of samples
Stati Soil insecticide spraying 1972 1973
tation charactor 1970 Rice Soi Rice S Soil Wate(;‘d
1967 1968 1969 19173 grain Straw Soil grain traw Soi onﬁgfd y
Mukojima Jady  p g B F 3 3 6 1 T 1 -
Hagzzl;su)shl ﬁ)l:t}r'! F F' E F' 1 1 1 1 1 1 9
Y?@?‘ Sandy - E F 1 1 1 1 1T 1 —
Yodo Clay _
(D) loam — — - - 1 1 1 1 1 1

Remarks : F and F’ represent that 5% fenthion granules were sprayed at the dosage of 50 kg

and 30kg per hectare respectively.

E represents that 1.59% EPN granules were

sprayed at the dosage of 10kg per hectare.
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o 3 AT OWT, it & FRLibi TR
Utz, 19738 i3 MG & BHUE D 2 Hiini Tzl
kL, 20REHUL A F v THIL, (L5205}
FiefTre 5 & FINFIRAEDIREAUC X » TEI e,

HARHraw b 5357 4 1RLBMTLE

HAZBT b XS 7 41k SHHRTINIS W it
UTLTFTOL S ifTie -1,
a) IKHLSOH LK 50g % 60X v v LTI
BrL, 72 b2 (200ml) T1EFRIRE SHulL e,
e |iF5E{% 40°C T 10 m! 72 B 12 C W F L,
49 NaCl #3250 ml A7z 3o —FicBBULTz, i
{fLxFvr 50mlT3AFHLIZDL, ElbaFL
FHeHiiig Y — £ 2 A TRHBL, 1BozFv sy
I~ 2 %A, 2ml BECHELRL, N, TTH
MP5EaCRX, 2ml D n-~3 ¥ HEdLIL,
DRI OKT v T o (FEYE) 10g %20l h 5 aiTin
Ay H-ANFHY L —~F0=1:1T250ml {34,
l1%goxFLy sy a—~L2fmemAitsil, L&
eI 2 eItk s, 2ml D7 & b v itiEh L is,
LR %P TLCitk Y clean up HH A2 v=h &
57 4tk bEitur,
b) Fbohsofilt MUIbHHLS50g 7€ v
(400m!) TIOFMGMRE 5 MU o, BRI IFaE N
TR EFRBOHETERLI,
c) L oMU RiEL#E50g %230 2 v o Bl
TieBL, 72 b2 (200ml) T1EFIHRE S
Uiz, W3 FERE TiRi380% 7+ > (200ml) T
LEERI & S TAlL, 7+ b2 Fi% 40°C LI Tl
#iL, 4% NaCl #3250 ml A - 7253 W H iz,

gk 2 7 v 50ml T3MANL T, HUb 2 F v oK
BHR Y —~ X 2MATERME, 1oz FLryYa
=2 % MmA, 2ml BIICETMIERAIL, N T
THE IR, 2ml O7 + b vigiid»lL, TLCT
clean up s a=h 4957 4 CHtLIC,
d) ZKEKH & DRy 11 07K % 250 ml 4 4 [@hic
Dy, 50ml OHIL A F LT3 AL, BITR8%
ERUFETERLUI.
e) TLC 7wai3 GFr—ricH %D, n-~
9y 172 br=3:1TEHL, fenthion 3L
RAEYHLNTE 20 30D, 7+ b THIIHL 2ml
st RefERR#E21RLI
f) #22u<hrS70ORMERE 1muI2AHT
L, vy3ar DC-200, 10% % 2 7 v Q, 80-100
A9y, BHBHAR 230°C, AL 230°C, #5 A
LUK 195°C, 4 Y7 HR, ~Uva220ml/3, k
BHHO7 by B 2ml % HABT JGC-810F!
(FTD) #AZu= b #5357 G4 Er, fenthion ¥ &
% DRABEYO RIS L ' DI X AR
MBAREL20EBHTH B,

R & BTk

OGN 50g 27+ b 200m! T3
fliv, 1oml gL icb o, Kogidiizll »
50ml DHHE # Fv o T3ML, 1B v=FLy
Y 3= 2 & MA T 2 ml FURICE THIENSIL,
N, FCHRE2REAIINDERY, 10ml D7 & b gl
MUl chezhhZN250ml OKICIUE R AT
AN, 3H 274 n L OMHRIAL, 24050082
DIELHEM S LCy (%KD, HH5LUDRDTEN

Table 2. Detection limit, retention time and Ry values
in fenthion and its metabolites
Compound Detection limit ﬁeggn(%li;&t&es) bR}-,' .‘i‘aﬂ%e
P=S§, SO, S5ng 4.80 0.50
P=S, SO 10ng 5.25 0.21
P=S§, S
fenthion 0.5ng 1.95 0.71
P=0, S
fenoxone 2ng 1.75 0.36
P=0, SO 10 ng 4.45 0.05
P=0, SO, 10ng 3.45 0.10
H30 ﬁ (I)
Cli3 CHp Il
>P—O—®-X— Cli 3 P—O—@X—CH;;
CH30 CHj3
I a; X=80, II a; X=S
b; X=80 b; X=S0O
c; X=$8 c; X=S80,
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7 fenthion @ EUEFET R AR H R0 5B %
fenthion FBHICHAFIL 72, HRHBRAUIZ L TO. 1ppm,
JKT0.02ppm & HF AL 0tk d SHOWPWEDIET
0.05 ppm, 7KT0.25 ppb X b EEAFIZ D2 b IELS,

& 2

Loy bric & B LBt D TOIHEIZ K 3 iITRT
b0, TLC iTX T clean up Usd - 1254
IR A Sz, K, boDBEIEYT,
TS IE & OBAHEDS A & » 6 hd, THUIHEWHEI
t2bDEEASNI., TLC itk 5 clean up %47
otz s, 4, bbb, TRAThOY L FLTE
IRERI ARV b 57 4itd 3 BB AUT
(P =S, S$<0.005 ppm, P=0, $<0.02 ppm, P=0,
S0,;<<0. 1 ppm, P=S, SO<0.1ppm, P=S5, SO,<<
0.05ppm, P =0, SO<0.1ppm) Th 5T LHbh
St —HLbh b DIMMYOEYRERTIR, K 3iLR
3 & 319728 C £ B, 19735EIRIZC & Ditid

MRS, 1973FEDKRED &I T2k TDILE
abTic L A0HH & EYEBROBRREZ4RTTEE
b G,  #u76 2B% ¥ T fenthion 33 L * fenthion
{RABEMED o, 3BHBITHEDOY Y T
TREVERTORBIILENMIZRU I, oy
ENTRPZYDLVBOYA SN, HAEHED
+ v TNTIR, LESTEEVBROY > T 2flx
Hi U2z, {WEBWRELZO LB 3,
B-2#i D14 BEDEIKD ¥ v Tz h 3B
JIHeNTDit, o COEEHEIhI X417
I RRERE B X 1 BPIROBETIRIDN P EEALD
ns,

- 3

LOX LK b, LEHLLOHBY TO
fenthion I RITRTHRI o2 L ¥57 4L B
HBRA (0.005 ppm) LR CH -7z, WHO? itk b
FAO % %7z fenthion OERHFFAL 0.0005mg/kg/

Table 3. Residual amounts of fenthion in the soils determined
by chemical and biological assays

- Fenthion concentration

Lethal effect of extracts

Year Station Non clean-up Clean-up ¢ f::tllr;igorleqc‘:)lr‘llggs?:a:?on
by TLC by TLC ? (ppm)

A 0. 0054-0. 015 <0, 005 <£0.1

1972 B 0.0125 <0. 005 <0.1
C 0. 0067 <<0. 005 0.3
D 0. 005 <<0. 005 <0.1
A <<0. 005 <0.1

1973 B <<0. 005 <0.1
C <<0. 005 0.14
D <0, 005 0,22

Table 4, Residﬁal amounts of fenthion in the water of the paddy field

Chemical assay (ppb)

Station Date of Days after Bioassay

sampling  spraying p_g g p=g S0 P=S,50, P=0,S P=0,S0 P=P,50, (PPb)

July 3 0 <0.25 <5 <2.45 <1 <5 <5 40

B-2 July 6 3 0.56 22.6 <2.45 4.6 <5 <5 <20
July 10 7 3.0 10 <2.45 1.8 <5 <5 <20

July 17 14 <0. 25 <5 <2.45 4.0 <5 <5 142

July 3 0 <<0.25 <5 <<2.45 <1 <5 <5 79

July 6 3 15 240 <<2.45 1.4 <5 <5 40

B-3 July 10 7 10.2 14.6 <2.45 2.4 <5 <5 23
July 17 14 0. 56 <5 <2.45 1.6 <5 <5 <20

July 31 28 <0.25 <5 <2.45 <1 <5 <5 <20
Detection limit 0.25 5 2,45 1 5 5 20
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Table 5. 'LCs values in first instar larvae of
C.tritaeniorhynchus for water diluent
of acetone solution of various herbi-
cides and their metabolites

Chemicals -~ LCy (ppm)
MO ' 0.12
MO-NH, - 1,13
MO-NHCH; 1,37
MO-NHCONH; : <5
NIP ) 0.22
NIP-NH, 2,12
NIP-NHCOCH; >10
Chlomethoxynil (X-52) 0.65
Chlomethoxynil-NH, 3.11
CFNP 0.20
CFNP-NH; 3.45
PCP 1.89
p-nitrophenol >10
2,4, 6-tricholrophenotl ">10
2,4-dichlorophenol 7.73
p-aminophenol >10
Benthiocarb : 2.99
Simethryne . >10

Table 6. LCs values in each stage of Culex
tritaeniorhynchus larvae for emulsion
diluents of two herbicides (ppm)

day »5HIT 2 L, NOIRAIFALIL 0.05 ppm**
L3, Lo L SATOMIRIRFIIFAN L b
b2 IEKAtizH D, fenthion [t iz BYL TN
WL DERDLNS, UhL—RDLOYY Fadb
O TBREIMIED SNz &5, fenthionk]
NOf S OYRDIEIELZATHBLHENHS, T
15 DX TRITLE NIP, MO 7z & OFRTIATASIL L -
ManTh, chsDar a7 a1 znieSTIH
MAREFRPUI, X5 IGRTERERERE 20R
BEMOT b R BIED, ZhE 300ml O kic
RELZATAR (7 b BET0.5%UT), &
ERHOREB R -1z, X, avsT a4
7 1 555 % 30~50 M43 DAL, 24REHODTE
% 5 LCy iK1z, LCs {fitd MO 0. 12ppm,
NIP T 0.22ppm & iz b EWEDA BN, FEEOIL
4% Chlormethoxynil & A1 3 CFENP 28, &%
iz d 1ppm LUF®D LGy il 2 7RL, BIRTIZIEL
MM Nl PCP (LC;, 1T 1.89ppm),
FHEL M ah mpie2—2S ATHRA
benthiocarb 33 X ¢F Simethrine, LCy ffliz 2z ZFh
2.99ppm, 10ppm LlE) Z2& LML T, Mg
W BT L I, 12 MO, NIP 2280 = bk ok’
7 ok ofUNIEINE, MO $1:2 NIP 20§
D X b b Fuhkdig - Tz, NIP, MO 2%
VULIHEML, FUERIZ A TR R RRL, AKTH
MUTHERIR I GHNTa v 27 24 = it T

Stage MO NIP — -

il : BIEZE R H, L6 icRiT L S MO T0.011
1st ll."lstar 0. 011 0.017 ppm, NIP 0 0.017ppm & 3 5 ITh&2HEAT5 L 22 o T2,
ZMjMMr 0.021 0.037 F RN (A %X 7Ry & 5 ekt
3mymM 0.042 0.061 et 3kg/10a & ZOK L, Zhzh 71Dk
4th instar 0.045 0. 068 1i%0ak5r T 16 ppm, 3.4ppm LB XS KRAN, §

Table 7. Effect of several herbicides against third instar larvae of
C.tritaeniorhynchus in laboratory test
Dosage No. of lgrvae M |
= kg mg per after 5 days ortality
Herbicide per container (%)
10a (0. 08m?) Dead Pupated
NIP 3 240 167 63 72.6
7% granule 0.6 48 32 183 14.9
MO 3 240 247 0 100

7% granule 0.6 48 22 221 9.1

Chlomethoxynil 3 240 259 30 89.6

7% granule 0.6 48 170 113 60.1

Saturn S gr. 3 240 203 0 100

(Benthlocarb 7% ) 0.6 48 219 o4 9.1

Simethryne 1,5%

** kM 50kg DAL ES500g 2 ANSHWEDIFARE UTHREL,
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BEDIHLE» 5FECREZRD .. MO, NIP ORHl
T2 3. 4ppm ORFETIHLHOE ST EDMBRLN
1z. —7% Chlormethoxynil HAWIY ¥~ STiE
3.4ppm CHEP L HBENFEERPBAGN, T bUHE
W WAL SO S I ERMA SR,
HED X 5 ichEAl MO, NIP O FLAIZHOIZHR -
BCRaxs27n 420 155H TO LG, fHdizh
F1 0,01, 0.017 ppm, 7 b VIS % FNIZRBRT
120.12, 0.22ppm &7zh, RiFl%EAVIZHRTIRS
SR TH ppm T LD EXEDMBA LI
DT ERARBHIR & 2E10ENDIZHREVE
ERRUTEL, ZOHEHLLUTIE NIP, MO Tid
Kb UbBEHEY, FIBICX - TRANDEHIT
EREL, YELELTH330EEDNS, T
N5 OREAIZHER e —Fich { A h, FE
HeME 3keg/10a TS cm OYA, RIFHIEMET
hiX80ppmizdsh 53805, HWiickbi
HRETINSDIRGFID I H 27 7 4 = hihITH
72 h ORIIE)  BIBtEIX R EA B A, Uitk
THRERIDRERB I 2a X 27 H 4 = hDHD,
SITHARRDNE U2 UWIRDICIEREL TV 21T HE
fridsHTEA 6N, TNAELE 2T TSHOK
HNYDUTHS 5,
RBIOWLRERT 3ibizh, BAREHRELEE
KPS RS SO A EBARERTREBE=EKD
il & CHIE WIS N Ic L ISR R KT B,
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Summary

In suburban area of Kyoto City where insecti-
cide sprayings had been carried out since 1967
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for the vector control of Japanese encephalitis
epidemics as shown .in Table 1, samples of rice
grains, straws and soils were collected in autumn
of 1972 and 1973. The fraction extracted with
acetone from each sample was concentrated in a
reduced pressure, reextracted with dichlorome-
thane, dehydrated, reconcentrated, chromatogra-
phed through 1% alumina coloum and then cleaned
up by TLC using almina G plate. Fenthion and
its metabolites were analysed quantitatively by
GC. Amount of fenthion was also estimated by
bioassay method using Culex tritaeniorhynchus
larvae. Amounts of fenthion and its metabolites
in the rice grains, the straws and the soils were
below detection limit of chemical analysis as
shown in Table 4, but in bioassay lethal effects to
mosjuito larvae were found from extracts of the
soil as shown in Table 3. Because herbicides, MO
and NIP have been widely used on paddy fields in
recent years, LDy, values in C.tritaeniorhynchus
larvae for various herbicides and their metabolites
were estimated using water diluents of acetone
solution and emulsion diluents as shown in Tables
5 and 6 respectively. Effects of several herbicide
granules were investigated in laboratory test in
which third instar larvae of the mosquito were
reared for 5 days in a plastic container (Table 7).
More larvae survived and pupated in a higher
concentration of 3.4 ppm of MO and NIP than
that of the water diluent of acetone solution or
the emulsion diluents. It is considered that these
differences in lethal effect depend on water
insolubility of these herbicides. Thus, several
herbicides were highly toxic to C. fritaenio-
rhynchus larvae. Therefore, the vector mosquitoes
may be possibly effected by wide uses of these
herbicides in recent years.



