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RUHMEs < by T 7 4 —%2WTHERESHL,
ZORAFy behpalh, B7 e b THLE, %
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dothion ZHE% ppm & UT, B|2BITFH3IXK
a7 Y U
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Table 1.

-1V

The stages of ear in rice plants
applied with “C-vamidothion.

Stages of ear in rice plants

Date of
application Nihon-bare Aichi-asahi
Stage 3. Heading and
pre-flowering N
. Stage 1.No-
Stage 5. Flowering headin
H g
Aug. 29 time of all ears (about 7 days
Stage 8. Just after |before heading)
fallen blossoms
Stage 2. Just
before heading
Stage 4.Beginn-
Sept.5 Stage 9. Fallen |ing of flowering
blossoms Stage. 5. Flower-
ing time of all
ears
Stage6. Flower-
ing time of all
Sept. 12 Stage 10.Fallen | ears
blossoms Stage7. Beginn-
ing of fallen
blossoms
Table 2. Amounts of chloroform extracts in

rice grains by foliar application of

4C-vamidothion,

The stage of Residues* of chloroform
ear applied el,i(st}l':acts rice
with vamidothon porice ‘ bran ’ husk | grains

Nihon-bare '
Stage 3. 0.064 | 0.765 0.998 0.139
Stage 5. L0851 1.223 .400: .200
Stage 8. .079 | 1.276] 1.543 . 228
Stage 9. .029 | 0.436] 1.118 .075
Stage 10. .017 | .328/ 0.605 .046
Aichi-asahi
Stage 1. 0.054 | 0.403] 0.151] 0,092
Stage 2. .043 | .462] .302( .098
Stage 4. .141 | 1,414 .325 .300
Stage 5. .100 | 1.361] .607] . 280
Stage 6. .044 | 0.573| .433 111
Stage 7. .052 | .496/ .812] .118

* Expressed as ppm of vamidothion equiva-

lents per dry weight of unhulled rice.
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Table 3. Amounts of water extracts in rice
grains by foliar application of
HC-vamidothion.

Table 5, Relative amounts of water extracts
in unhulled rice. ’

The stage of ear
applied with

* Amounts of water extracts

The Sinte 81 €07 i waier exeracts
vamidothion po:lii}el‘ bran ‘ ;lrcaeins I husk
Nihon-bare
Stage 3. 15.8 | 20.4 36.2; 63.8
Stage 5. 30.2 | 23.4 53.6 | 46.4
Stage 8. 27.0| 6.4 33.4| 56.6
Stage 9. 11,0 | 11.1 22,1 77.9
Stage 10, 5.9 6.5 12,4 | 87.6
Aichi-asahi
Stage 1. 24.5 | 14.4 38.9| 61.1
Stage 2. 35.3| 33.3 68.5 | 31.5
Stage 4. 35.8 22.1 57.9 7 42.1
Stage 5. 14.2 | 22.0 36.2 | 63.8
Stage 6. 10.8 | 20.6 31.4| 68.6
Stage 7. 14,1 17.7 31.8 | 68.2

vamidothion p°“5r1;ce} bran ’ husk ’rice grains
Nihon-bare

Stage 3. 0.198 | 2.098| 4.222 0. 405
Stage 5. .256 | 1.757) 1.694 .408
Stage 8. .463 | 1,984| 3.535 . 652
Stage 9. .085 | 0.638 2.319 . 149
Stage 10, .042 | 444! 2.362 .080

Aichi-asahi
Stage 1. 0.052 | 0.270 0.488 0.078
Stage 2. 112 | L7250 L 349 . 189
Stage 4. .309 | 1,139 .889 .438
Stage 5. .129 | 1.363 2. 146 . 287
Stage 6. .090 | 1.201| 2. 007 .231
Stage 7. .160 | 1.161} 2.351 .307

* Expressed as ppm of vamidothion equi-
valents per dry weight of unhulled rice.

Table 4, Relative amounts of chloroform

extracts in unhulled rice.

Per cent of relative amounts
;\rglpe]i::ia%veit?lf ear __in chloroform _extracts
vamidothion polliilg bran ;:rgeins husk
Nihon-bare
Stage 3. 18.4 | 26.9 | 45.3| 54.7
Stage 5. 26.9 | 43.7| 70.5| 29.5
Stage 8. 11,6 | 26.5| 38.1 61.9
Stage 9. 7.8 16,1 | 22.9¢{ 77.0
Stage 10. 82| 16,1 24.3| 75.7
Aichi-asahi
Stage 1. 37.1| 33.4| 70.6 | 29.4
Stage 2, 21.7| 34.9| 56.5( 43.5
Stage 4. 32.4 | 46.2| 78.6 | 21.4
Stage 5. 19.4 | 44.2) 63.6) 36.4
Stage 6. 17.5| 33.1 | 50.6 | 49.4
Stage 7. 129 | 21.1| 340 | 66.0

T AHTTDIRCRICEBT 2 b O LIZANTH D,
ZORRELUT, LK CRad+HIER) FoRaiE
OGS, CIERUSIONTG 2T E UT, Hijleg
PENBIIEZOIMMREL 21z, 212, a5
B ARURINRL KR & s b, PIEL®%D
WA EWT, TIOINRZR TR S » 12,
KA, 2007 4 VATRRCH~T, KA
K, KnabBLUd A8 00T TS, v
FRM B R Uz, fHT, HIEPKiTNT, Zofirm
Mo t,

wie, bHO—ELLMicEEn 3 o (u2)
b, TRELADLIBTEDHHEERD, th
%, PABIUBESRICR LIz, ZOHFE, ooy
£V ATAYNE, BEfERBIHOMH BN T, KO
EDAHAIREL, 20%OHMATIR, 20505
D HHEVEL Loz, T, FIEHD vamidothion
DETETIBNT, ZOHIRHHChH -1
ftadim e sty 5 vamidothion @¥%Fiz, SAHL
PIZERY 2N EEGEL, M4 DB DIRME DK
AT U050 vamidothion O iMA % RTT 3
&, MIKTH S,

iz, JKEEIZ31 5 vamidothion DIRHIZ DL
T, B —imE NG 4RI L, SelE iR
fERT0, ZORMEBRNEL. Bcr vy MK
Xb, ppom iTiBIL, ThEH6RiCRLI. 2L
TSR 3 vamidothion OFFHE 2 ENRIC
BHL, RENCERER S, MitcHEEEEoNEE
&b, KIS 5 vamidothion DR %RYD
1z. THREE] 0T, 6. 8HTH b, [EaEID
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Figure 1. Relative amounts of chloroform

and water extracts in rice grains
of rice plants.
Figure shows as average of Nihon-
bare and Aichi-asahi.
-®—@- Chlroform extracts
«+Q-+O'+ Water extracts

Zzhig, 6. 6 ATHH, WHIIF7HT, T
BED Lo, LU, KRECE 5 vami-
dothion ZEAIDELt, [BARKL TRRIIWHER
Mdh-ilc,

RiT, WHED b A8 LU0 2IRALLE ZOR

Table 6. Persistence of “C-vamidothion in
leaves of rice plants.
Chloroform
Variety ?ayi Zf}er extracts Water extracts
pplication cpm/6g. [p.p.m. [cpm/6g. |p.p.m.
0 502 | 0.83 59 0.10
Nihon-, 7 238 | 0.40 63 0.10
bare 14 167 | 0.28 61 0.10
28 47 |0.08 32 0.05
0 349 10.58 72 0.12
Aichi-~ 7 174 | 0.28 30 0. 05
asahi 14 125 | 0.17 37 0.07
28 33 [0.05 31 0.05

BAIOBIR % W] & g B 1A 5 MC-vamidothion
O EERE AL HU AT UHET, WD
vamidothion ZYSEIHAL, IELHE, Jis L of
i, vy maaniREeREL, FhENno
IO BN, CORMRRE T RITIRLT,
PEAU 2 3IMBLON T, TEERBHE VR ZRL,
A1 HBITIN TS, vesoaandziitAl
AU, TS L OEERIE, TR LT, 3R
ARSI L -7z, UL, i 7 AL, 100
BRRT =1z,

Table 7. Knock down per cent of green rice leafhopper in leaf blade,
leaf sheath and ear parts of rice plants applied with non-labeled
vamidothion by the same method of tracer experiments.
Parts ?{?Z? Nihon-bare Aichi-asahi
?){a;ltcse appli- _No. of Knock down per cent .No. of Knock down per cent
cation” |insects | g l 24 l 48 l 72 |insects | g 24 48 72
0 * 27 100 — —_ —_ 27 100 — — —
car 7 19 97.4 | 100 — — 27 63.0 85. 2 96.3 | 100
14 31 22.6 32.3 48.4 77.4 34 50.0 55.0 67.6 88.2
21 11 0 27.3 63.6 81.8 34 7.9 7.9 20.6 47.1
0 23 100 - - — 27 100 — — —
leaf 7 24 | 100 — — - 22 | 95.4 |100 - -
blade 14 31 90.3 93.5 93.5 | 100 30 83.3 96.7 96,7 96.7
21 21 80.0 80.0 | 100 — 29 65.5 69.0 75.9 86.2
0 18 100 — — — 25 100 — — —_
leaf 7 23 348 | 56.5 | 83.0 (100 .| 23 65.2 | 91.3 | 95.7 | 100
“sheath 14 29 13.8 24.1 44.8 69.0 30 33.3 36.7 53.3 80.0
21 35 0 14.3 51.4 62.9 37 5.4 5.4 43.2 64.9

* The conditions of rice plants is just after heading in Nihon-bare and at 3 or 4 days

after heading in Aichi-asahi.
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Table 8. Persistence of ¥P-labeled vamidothion in citrus leaves.

Preserved Days after application
Fraction
conditions 0 ‘ 1 ’ 2 4 8 ‘16
18°C. 22.4 | 2.4 I 279 | 232 | 198 | 185
constant
Chloroform 559, i
, - 18.6 | 19.1 | 181 | 16.8 | 150 | 110
constant V
extracts T0~30°C
s house | 176 | 1.2 | 199 | 155 | 101 | 6.1
18°C.
18 2.2 zo‘ 6.4 | 66| 88 | 99
Water 25°C
. 1.6 | 5.6 ' 63 | 69 | 106 | 20.2
constant
extracts 50~30°C
e | 21| 68| 89 | 149 | 146 | 221

Expressed as pg. of vamidothion per

I. @ » iEzisiy 2 vamidothion Ofkepk & (%
P2 T

“P-vamidothion %RIETHIRATU Iz $EMIA & # 4

X by v e 7 v A3 X OUKTEO AR 3

25T

0 0000000000

glass house{20—30T)

o .1 .2 ..3 4 .5 .6 .7 .8 .9 10

Rf value

Figure 2. Paperchromatogrames of %P-
vamidothion metabolites in citrus
leaves at 8 days after application.
The filter paper, Toyo Rosi No.
51 A, treated with 50 per cent
of propylene glycol in ethanol
was used and developed by pro-
pylene glycol saturated benzene.
1. vamidothion=0, 3, 2. vamido-
thion sulfoxide=0. 0,
3. vamidothion sulfone=0. 24,

fresh weight (g.) of citrus leaves.

~, BOHEMEERANEL, WO vamidothion DFf
IRy, M8, iz NLE Tk, 2
R BNV 1T R T U R L S IR R S B =
IR UT, ZiNlEn sivieh o tohd, 2h P,

30 |
12 3
ol L1
10
18T
0 bed®ooteoee
301
20
10 25C Cffﬁ
0 peefesetesssas 0ot
30
20
10 glass house(20—30T)

() 90600000000¢05092000000200 06500 0-0glogtnese
0
Rf value 1.0

Paperchromatogrames of %P-
vamidothion metabolites in citrus
leaves at 8 days after application,
The filter paper, Toyo Rosi No.
51 A, was used and developed
by isopropyl alcohol : isobutyl
alcohol : water=1:1:1.

1. vamidothion=0.84, 2. vami-

dothion sulfoxide=0, 87
3. vamidothion sulfone=0. 90

Figure 3.
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HHRERTFEE S, BARETULL. 20BPOE4
i, WEREE2REVIRERE ST, Edab, ¥
2% (20~30°C) - 1:iE, 20 HEREL,

RNT 25°C KTh-1c. HIb, HAmIGHRKICINT,
# 7 ABFEFEX T, HEA%E OBRER®D 65%,25°C
REXT0%, 18°C RERTITBDET 2a@DI:,

KB OEEI N 5 AR RIER CEhb -1t

;RIT, T HUIENO vamidothion ORZERRE 2
A1, A8 B, NEEOAHTHIL, The
2HDEEBR2HWT, BEL, f—/—-2o=2}
TI7 4~LE>THN, COBRZH2HIVIN
TR,

%7z, N1d - T, vamidothion, vamidothion sulf-
oxide #3 % 7F vamidothion sulfone Q&L ZREL
HONEHEANT, "=~ u< 557 4 =217
7o to RNy, MENPGR iV A OB 4 D RE i,
vamidothion 0,38, vamidothion sulfoxide 0.0 33
L ¢¢ vamidothion sulfone 0.24 /R Utz, $£77, €
ALAIPHETIX, %4 0.84, 0.87 X TF0.90% R L7z,
LOTHMERL Y, 18°C {RFXTIL, 3HFOFER
A8 U Iehs, 25°C {REXTid, sulfone iJiFEAE
ooy, &1, I AEBREX TR, KIS,
sulfoxide T&HbH, vamidothion 33k 7 suifone |
Frigic b gz Edibro iz,

vamidothion ¥ %82 DIUNOBBETITINT,

5 36 %-IV

vRyaaand, eE27HTITI5LABLEEI AV
NE=2BERL, PNICEIR A 9 TR LT,
EFROFRBICHT 2 RHINL, =27 HTT TS
LT LT, AL, KWT, veseaandg
ThY, trvnsd=3 s Edr-12. 2L T,
vamidothion sulfoxide %3 vamidothion % vamido-
thion sulfone kb L II%2 4T 5 2 Lhsbd

-1z,
£ =

BHERHEFITH S vamidothion ZIEHELAL, K
MANDOBTH L OB, ro ki a1
Rghe T,

Gunther and Blinn (1955)% (3iE¥k Ficfifl &
NICEBRFIDOIE T DU TEHMIT I~ BN L ARG
PE & iR T 301 BRI KB & RO MR A
VWBAERTH 5 EBRTV S,

BROMECE, £ 4508, ¥ 2 HOkRic
BHC »Ziticfiian, {MIRECLY, Kl
BUEBISEE MM E 2> TE TV 3,

KRB HBEERATE O BB D HIAR ZRA LD A
T, HEAMBMISH, BERFEOLY»S B HAINS
BMKIOITTNE 205 L LR AL L TH B, K
REDOERTH A1, F L OMELEVE L DR HA
OERCONTHREL TS,

Table 9. The insecticidal effects of vamidothion and its metabolites for
green rice leafhopper, green peach aphid and citrus red mite.

Active Green rice leafhopper Green peach aphid

ingredient S * $=0 0=8=0 S S=0 0=8=0
0.04% 100 100 100 100 100 100
0. 02 100 100 96.5 100 100 100
0. 01 100 100 85.0 100 100 100
0. 005 95.0 96.5 75.0 100 100 85.0
0. 0025 65.0 85.0 37.5 85.0 97.5 51.5
active citrus red mite

ingredient S S=0 0=S=0
0.04% 100 100 100
0.02 87.5 85. 4 62.4
0.01 47.8 61.6 38.1
0.00 18.6 20.3 6.8
0. 0025 9.3 17.5 7.1

Figures show the mortality of 24 hours after treatment.
* S.:.vamidothion, S=0-..vamidothion sulfoxide
O0=8=0---vamidothion sulfone
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SR CRIEL) @ 13 BHC BYRIZ Wi 5 &,
MR ASLETFRIN & b Belilie Sh B et » TERMD
FRANIHUNG 2 &33BTV B, AUHT 31T 5 BN
M#o vamidothion Dffijilick b, LRMDIRRIZ
fFaci & brgoYRrlah 3,

NG L O DRIENF D As o 1 TRANT] B8 kor [
) O KRS HEN LicBis, HiRkicisiy 3
KA ORI MRSk, DATERURI (R TF
HMizsit 5 stage 4B6L0°5) K1 HHEAMBLD
BT AR LTS, BT 0.141 ppm Z7RUIC.
UL, Hsfmbssihicis 212it> T2 ORI D K
pidi: R AN

—%, Henbiciid B REY O BNk

1235417 2 LIFATH 508, ZORUEKIITHTER
DTH Y, kadic vamidothion HBH LT
AT EMbM ol ZLT, vamidothion ©HEflds
LB bh 3 & § A5 56 1% LT A R
Mhotz. UdL, badseflicii-dLiconTZ
OB LIET Uiz, BLEOWd 6 HERT N, Tf
Ltz vamidothion 2ZIEMEL hEBL, FORKIC
DEYEARCEE-T, APICBT TS H 0
&, RERDE AOKEL HRE~RSE - BTT5 3
DEMEILLNS, ZULT, RAZGUKAbORIC
LU, BREZAT, KabdroiRiing %
RUTCDTHSS.

XINS (1960)'° {%, malathion & methyl para-
thion % HiEHUID/KRRICHERIS 2 &, HATEDINHY
RBEITOFRE & SH RN BRI T » TR
735 EBTVS, Fir, FES (1960)° 12N
ANNE, fenthion %{AT2E, XML LD,
BSTEM RIS »IRIBHRT A L E2HEL TV S,
¥, AEBOFHERL Y, FEIEHLIFLD vamidothion
Ot § 205EEMBIETTL, PEIAKIZHhIE
IERTRVOT, X5 OBEBTRRMETH D,
MBI U vamidothion RERPLSMINHL
e lh, LHROTHIHENDEL, apbiTs
AR ED s AN, 2hENoEfHI L 5T,
[EL 2otz ED3HERR AN B,

&R (GRTEH) Oz, BHC 2 WEILULIC HEM$ 5
&, LhKHIRH {IRFIL, Knbicdsd, HErkicss
FOHET, £ BHC BAHL, T ALK
FRHRON 3 VAT 2 LT 5,

vamidothion DRIFHD b Hihic FE 3G
Rtk hmiiy 5 &, WIERBUOHINT, Lo LD
HNINI64~T9%ThH h, HABBNIILHEST, &
FrhDILRHETL, HIELIIZ23~38% L sh, M
T, bABLIREBVT, BOEREIHELRLI

DY OWH L, ROBYIHIELT, L, 20

DRHIIE L AN SITBOTE S EHh - 1.

TOA - fEIE (1965)'® i3 fenitrothion ZH7LIC
KD DIEIZII LA EBD L NTHRY L
KT, 1ppm UUFThH -2 MU TV AL, vami-
dothion {THWTH, KAMWIZKT 0.3ppm LL
FTHYH, vamidothion § Lix, zofR#Epok
RDOIEFIIAU TN & Sz b, B ERAUSOHE
MU DL 6EBATE, NEEZ22BEORTIRS
wiilbh s,

—7Ji, KRNI LIc BT, ThTIs) 2 BRI DER
Bz, Apmded adolied T a2 EAT 5.

B oKEC REMT L 220k vamidothion @
e sy 28RN, THAN] iwisvwT, 0.83ppm,
MEAVE] T, 0.58 ppm DRIFHYOIRT 2R
Uic, WiffiicisivTd, vamidothion ORaiiz
11X 7 B CH h S By S s h - 1,

EA - EE (1965)' 1ZKRIOAERESt 18 Hicb iy
12pg @ fenitrothion HMAL, 2483 TZD50%
DHPIC BB UG D 5 ZHYHAL, 78/
TIRPID S BLUTIRIES RT3,

BELSF O & 2 #0422 C, Heath
and Llewellyn (1951)® 3, ImmiffiLtz v ek
OAFERA 2T, WUWPHNIZRL S h 30N, XK
SMBWRUEBEB~, F12, Fi@S (1960)Y 12,
fenthion @ § DMIAECHMERH X b & T fen-
thion IHUPAIITEIBET ANNCWLT L b, HkL
B L2 GLTNA,

ASEET 451 5 vamidothion J34:4kTR 1g &1z h
¥ 84pg DB L TV EY, BEOY 2o aag
RRET S B B EREIE D & HIT iU, YR
72, BEEROoZNCHMLT, Hitiedulnne
WETx5. ’ '

EERTIR L 2V = 5 0 a3 a4 JRiuTsd 3 5l
HieonTid, e UG X AT,
vamidothion %2 Hiffi Lo, HIGRODNEEZR
SNAWHIT, MBI 2H LT,
AERMTISIT 5 vamidothion D/KFRIEICISIT 248,
iz 7AcHHZE LY, fenitrothion JTHdg
LT, vamdothion @RIz 515k, »sh
oo hs,

—J5, vamidothion % % % > TGOT{HAALTE L 1235
BOFEIc DN T, BAROREREIC L - T,
vamidothion OABRIE -1z, HL, HEFA#% 18°C
CREFELVIEE, oRmERRIFELUIEEE L 61T,
RAMEDIEZ L, DL ko BA%R L vami-
dothion (XAEITILTHERA L I- BERBIN TR,
HETAMING L, #-T, 2O ET e
DHERT R B,
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Bennett and Thomas (1954)V (3 v € Hhcisid
% schradan OUNEITIZ e MBS A S { S
35 E3R~N, Fiz, Hackskaylo 5 (1961)" 27 %
DIEIrs1F 5 dimethoate OYRUIHRE ThH2 EH
W ERHELTVA,

Getzin and Shank (1970)®, Bowmann and Ca-
sida (1957)® iphorate, Metcalf % (1957)'2 &
disulfoton 35 7¢ phorate OKMENIzIsIT 5031
BN, MBESEEIEAARI, sulfoxide b3 H,
KT, sulfone IZERLAND EBRTWAS, %L,
Metcalf (1955)!0 {3 demeton 33X FZ DAL
%@ thioether D SHKiPIENT, sulfoxide iz, &
WG, sulfone iZf@ita, s O BLAERDE
sulfide X b#5EThH, L b, BEMELGHVGER
NELRWATL TV S C & BHBEELI.

vamidothion $ [A&c, sulfoxide 33X TF sulfone
It ah ahs, RERCAWIR—~ya2 S
57 4 —DFERLD, hv IENTIE LNZER
vamidothion sulfoxide DO TIERFTL, BB1%23E
fid s LHEEINS, .

ik RIiIcisiy 5 vamidothion OfRETITONT
DOPBAOBIICOVWTIE, BILI N sulfoxide i
& O sulfone Z2HVT #3fLr. HIb, v=soa
axg, TETFHAT T AVvEBITE AT =L
3% &Mj1E, sulfoxide 34k & ¥4, RWT,
vamidothion THh b, sulfone |3 [Eb-iz. O
MY b, vamidothion HSHAIRIZISITL, sulfoxi-
de O TIIWREUIZRT C LHER sNI,
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Summary

Residue, persistence and metabolism of radio-

active vamidothion, O, O-dimethyl S-(2- (1-methyl

carbomoyl ethylthion) ethyl) phosphorothiolate,
in rice plants and citrus leaves were examined
by foliar application.

1. Vamidothion was sprayed on rice plants
at pre- or post-heading stage. Most amounts of
chloroform extractable radioactive materials in
polish rice were detected 0. 141ppm for applica-
tion at flowering stage and the radioactivities of
chloroform extracts of bran were ten times than
those of polish rice. Also, some amounts of chloro-
form extractable radioactivities were detected in
the husk which were sprayed with vamidothion
at fallen blossom stage.

2. In distribution ratio of radioactive materi-
als between rice grain and husk, the former were
higher than the latter by application at flower-
ing stage, but its tendency was reversed accor-
ding to the delay of application.

3. The residual concentration in leaf blade
at 14 days after application was ahout 0.28 ppm
in Nihon-bare and 0.17 ppm in Aichi-asahi. The
half-life of the residue of both variety of rice
plant were about 7 days. All female adults of
green rice leafhopper were killed within 24 hours
at 7 days after application.

4, Persistence of vamidothion in citrus leaves
were affected remarkably by temperature. Degra-
dation were restrained at lowered temperature
(18°C).

5. The chloroform extractable metabolites in
citrus leaves at 8 days after application were
separated by paper chromatography. And the
exsistence of vamidothion, vamidothion sulfoxide
and vamidothion sulfone were found in leaves
kept at lowered temperature. Vamidothion.
sulfoxide was observed as the main metabolite
in citrus leaves.



