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Summary

The tritium labeled compound (*H-Proparthrin)
of a new pyrethroid, 2-methyl-5-(2-propynyl)-3-
furylmethyl 2, 2-dimethyl-3-(2-methyl-1-propenyl)
cyclopropane-carboxylate (Proparthrin) was syn-
thesized and its absorption, distribution, excretion
and metabolism in rats, were investigated.

When 3H- Proparthrin was orally administered
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at a dose of 100mg/kg, 40% and 35% of the given
radioactivity (®H) were excreted in the urine and
the feces, respectively, within 4 days. On the
other hand, 38% and 289 of the given 3H were
excreted in the urine and the feces, respectively,
during 4 days after intraperitoneal administra-
tion at the same dose. About 40% of the given
*H was also in the bile during 24 hr after oral
administration.

This compound and/or its radioactive metabo-
lites were distributed in the various tissues and
then rapidly disappeared from the tissues with
one exception of the blood (serum).

Radioactive substances found in the blood were
mainly distributed in the serum, but the original
compound scarcely exsisted.

The original compound was not excreted in the
urine and the bile of rats. The glucuronide of
3-hydroxymethyl-5-(2-propynyl)-furan which was
formed by hydrolysis of Proparthrin was identi-
fied as a major metabolite in the urine and the
bile.

The Selective Activity of Rice-pest Insecticides against the Green Rice Leafhopper and

Spiders.

Sachio Kawanara, Keizi Kiritant and Takafumi Sasasa (Division of Entomology,

Prefectural Institute of Agricultural and Forest Science, Ino, Kochi). Received May 6, 1971.
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DI BE 2B BEHD B,

LTy yoaand s eficyTsfAxD
DA aandfl, =8 x4 SFOEMREER, B
HNOMEED 6 HERE U, KRBT ROBAHERE M
HBUTEHLI. :

I EBRVMRESIUHEE

L. TARHR
veyeaand BREIRBNCEARKEY < 7o
2 254 1319684 8 AT A TEHIL, 25°C, 16
RHEAHEO b & T4 x0FULE 254 TRRETH
Db DOTIUCHE 4 ~5 BEER U TSR 2 AL I
EHIRREEI1968IE 7 A, EERAL 58 SN, U
BREE & E R CRIVITTLIZ D TH B,

7 EH KEB XTRNEIRSWT, HRbIIRIE
ETRY IV avFaeoF o —~ICE>THIBLIZR 2
X% ¥ o 5% (Lycosa pseudoannulata) L0 R
U7 h L i E (Oedothorax insecticeps) DMERLE
BUALI. '

PERIEHT BUETTIRBRHIRIhTWA =4 44
H, Ovh e aandglBini $RTHAIE TR
KA CIRASIMIRD LB HTH B, :

1. NAC 15% 8. Diazinon 40%

2. BPMC 50% 9. Sumithion 50%

3. MTMC 30% 10. Ch\oropher(légnidine

50%

4. MIPC 2095 11, Chlorophenamidine
(W) 60%

5. MPMC 30% 12. CARTAP 50%
6. CPMC 20% 13. DDT 20%
7. Malathion 5095 14, BHC 20%

WEAB: 9 a3 3,54 Buehd 5 BdElon
FBGESHEE LT, RFERE 547 2V aik,
Bilikddh 5., RFFHEATIERES S ZHHE §
AIFNTTE 30, —HICEHBME2LMETsLH
TAY, JHEHLETHHTRNTRY, K54
7 4 v AR RIITHHEN & RBE I BBIWEDSE { Zha
ELRLUTH LY, MeLA B ERISRICT
BODUIRTHS, IRV THLITSEDLD
FEMYEDR TR MBI 2R A 729, Mikick
THFIEMOREITEDH b, WRHIEL UTHYST
2y, BEHRSEE BRI T 2 v RAIR S
58, —EICAKROMEZUAT 2 C LHUIETH D,
FNTHT A H S TEHRT, WMIELHMTHS. T
TRLD LS LHHEORNT2EBLTYy<sns
a4 L EROWHR S - & BB LELONIR
wHLBRALI.

weruaanNABI e, %£3cm, £3

122

Scm O ZEMTH - €=—VFa—~TIR V=
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#I AFCANT, HirE5A7TI25°C, 100% R.H
Db LitBiz, BRIRZNFNOBATHERN 22
BUT, v=saaaxgieriNg » ez
RIBDIECRZH~, BFANCHY 5 ME—FET Rl
#% Bliss @ Probit HicHt - TEHEIL, HURTBEL
EeRDc, SAREREAEHE §veroaax
412 1 [E50MEtk, » =RUI2sMpkE v, KED
BURERIERE b 2~5E{T2->TRGNI. LCy @
Stz Al vie,

2. BERER

B HoAME (1 XER : 30m?) 2 A LT
BHC, BPMC#l% 10a 24b 3kg AL, MMl

CEOHERBIHIZIOHC LIRS T g v R x 9 F y —IC

S AHTERERMHE: (0.3mX2m) Ty= s uwzandg
B 7 = HOMUBR R AR 3 niidNTs. BBy
VarvFeoFe—X10E20/EFL, 12774 [
BUIEU Tz, SIMEEIR £ = —~vigicivh, I
it b SEABT T TS, MERRRIRER LIz, 2Bk
FHEOFEMT DN TRBHB C L IiRT 5.

nIRBEER

1. AFEREFlicET IV Sozaxg L szHo

RS YE

B SN T AET = 244, v p a7
anNAFlienT s Y= sroaand &y e
FERIE (LCoo) ZRGEL, FIRITRUL, 11 Hb
LbhEehRLIT, HAEYwSvaant (=3
Y URMHERIE) 3, HEEEY < sezand (25
VU EAEREE) IR L T H — 3 2 — b REERlI
U 2~3 45 FHBEIc UIIiz10f5RIE ozt o
ETHAHO05. 3 5ilicist) 2 HIAREROLN-
CARTAPFNCH LT § WAGRMIL, BHERMICHL
UT, #6HEZIEVARVBETLUTHAS, UL
BHC i3 20RO Y= s'og a4k, #
= A= b, FTEEAI & I IR I R L T
FREZYEITRNMIR R U TC & S BLRTR,

F 7 X% ¥ reieid 5 SO LCoy filid,
WHIOHBIC & > TRARBEYZRT., #—1SA—}
FITi3SP4 150 ppm BIET 2 OB i ha
Vs, FEBHI TR IEHIOERIC X - TEEIIA 3V,
PRAUIz A4 F 2 ORI S 5 & & LGy {liD/hIV D
i3 Chlorophenamidine $#|C& 5. Ld L Chloro-
phenamidine JKFFIZMMC LCy iz d o & bR
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Table 1. ' LCy, values of leafhoppers and spiders, and the relative toxicity (LCg of - * #
spider/LCy of leafhopper) of spiders to the' various insecticides. LCs was AR

assessed by survivals after 6 and 24 hrs of dipping for spiders and leafhop-
pers, respectively.

Green rice leafhopper '
(Nephotettix cincticeps) | Lycosa pseudoannulata Oedothorax insecticeps =
Insecticide Malathion ‘ e
R-strain S-strain p /s | LC Relative toxicity | |~  Relative toxicity
(Kochi) (Miyagi) % R-strain S-strain % R-strain' S-strain
NAC 132.5 61, 4 2.16 59.1 0.45 0.96 | 10440 7.88 17.00
BPMC ,176.1 89.8 1.96 253. 4 1.44 2.82 | 4345.2 24.67 48. 39
MPMC 176, 1 76.0 2.32 70.7 0.40 0.93 650, 0 3.69 8.55
MTMC 200. 8 32.8 6.12° | '134.8 0.67 4.11 | 2481.2 12.36 75. 65
MIPC 173.0 52,2 3.32 150.0 0.87 2.87 | 1532.8 8.86 29, 36
CPMC 293.9 135. 2 2.17. | '200.0 0.68 1.48 | 2044.1 6. 96 15.12
Malathion 735.0  63.1 11.65 | 500.0 0.68  7.92 |2173.5 2,96 34.45
Diazinon | 618.1 268.1 2.31 198.4 0.32 0.74 | 3220.2 5.21 12,01
Sumithion " 6322.7 - 463.7 13.64 |1782.1 0.28 3.84 |3605.8 0.57 7.78
Chlorophenamidine | 15777 . _ | 859 0.0 — | a5 o006 =
Ch‘°’°"he“ami(‘§,“)° 5000. 0 — — |wsaz o021 — |7008.1 140 —
CARTAP 1445. 2 261.0 5.54 156. 6 0.11 0.60 | 1694.0 1.17 6. 49
DDT 645, 5 — — 72.6 0.11 1.45 100. 8 0.16 - 2.02
BHC 228.1 373.0 0.61 5.6 0.02 0. 02 ‘14, 4 0.06 10.04

&, 7 =RheHd 3 Ml {bRlicibiiZ U T a b TR
V. ZOMWOREIZIFIOF4EH Chlorophe-
namidine free base Th b, KEFIHHIEHITH S
rEicksdDEMbhs, Dk S XCFUARIIOH
K-> ToeHlicdafilidsid-abeilizarc e
BEHE, BAEEBTNEETHS, TlorE2HIC
T3 LCy HUI—RUNITAH TITRMAI TR AR,
DNTH—A— b RITHD, TR & b
M, &L BHC @ LCy {flixfit/NTH 5.

2 RAUT N LRTERLHT S LG fflIRAIEH 2D
SUT, TRTHFIZIF o it UTARED.
+ iz BPMC, MEP, Chlorophenamidine sKFI#]
® LCy % 3,000 ppm %RULMTEHARTIXIZEA
LmRashznioEeBbhs, L L BHCH
RBLUTRFIZAF 252 EALLIREDDTEH
WERZYER R T T Ldbd o1k,

PED L STy e BOIERICHT 5 &5k 3kR o
FIRUT & - TARALZEWL, &LiCHite § BHC,
DDT 72z EHIFSHRAEMHAID LCy il T EIRIE
He~RATH A,

2. reHlEv=soaard QIR

BE, vy eaasdg ke NORmEIIc kK
£33 LCy iz DT A, ISHGHCERES
CERMEORBFICH T 52O REHETH 5,
% L CHFEHNC DN T O HREZYE (relative tox-

icity ; we s oaanNA® LCy {fi%e 7 £®D LCy {fi
TRRUIHD) 23HINLET 1 TR U,

WARHKD Y= o3 a4t/ TsF 2 XX K2
v =0 HEZIER, BPMC #l%HR 12 T~ TOK
T 1T OWRRY. —AUIC 2 TR YERTE,
A e aanAFEh b A4 F 2 ORITHIN %R
SRU, &< it DDT, BHC 7z EATHSHIZAOD ik X
DOThawv, {WHEERSE Y <o aastnd
5% 0 X% ¥ U EDIBIEZIEHE YV« 3 a0
AHITIZ= IV Udb o2 $735K, DT MTMC,
BPMC OMITE M %7953, BHC it L TiREA
FBHERILEDIRZOMIE S » & bW,

AT HAATERNTAY 2 S 0aa,{ Dl
YU FIAERE TR 7 — /9 2 — M, S IRRHE
Tit BHC 20ZW\W 41 U EofieRL, +
RUTALATEDY TS0 3 3,54 1084 B bR
VUL, F XX ROV BREML TR o X D EXR
ARMBERT EMbI T,

3. M AER

TSN T=2 24 #HTH 5 BHC Rl 7 ®ic
W5 LCy I 2 DbHTHEL, Frzreilwds
Hm2 il s 3bOTUNIRZERTL, 7 e8ics
UTHELERIT 2 T ERINTI. fihh—/sa—}
FA&O BPMC #lix v < 7o 3 a4 gL Tikfbon
—na—~ bRFLAGTH D, 2 =M 5 g
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fERIREERDIN T b ol CD X HitEN
SUTHEBNICBLNIYe S uaanti Bl s E
Juenhd 2 RROERAD, MRSV TIALN
A EShEyIsnaand, yEHHELIBA,
BHODWELHEZ A S ATHRRUI.

WIS O REANRED A (@ : 30m?)

\ 4

ITsLT19684E,  12H17H, BPMC 495 0#1 % 11151
AU (10a b 3kg), HEMANELO HEHA%IZZI0E
TERYIY a v F oy vF o —iTE BHEREREI

E5T, veyuaand ks eSOl 2N
Ntz nds, RV Stz Y e e aang

NOBAREDY v » 3 3,54 51 DEEKREL

Rz ZOHRI1BUTTHHDT, TEDTYT

80 |- X leafhopper
\
\
1
\}
K
60 - \
1
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\ \
] \
& \ '
g 40f \, control
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] \
’I
20| . S~
\\\ ,,
‘J'
Dec. Jan ! Feb. " Mar Dec. ! Jan. i Feb. J Mar.
1968
Fig. 1. Effect of 49 BPMC-granular formulation (3kg/1000m?2) on numbers
of green rice leafhopper (left) and spider (right) in the paddy field.
The left-above arrow denotes the time of insecticidal treatment.
60+
" ’I“. leafhopper
50| H
)
{
1] \
] .
i \ control
[
1]
]

number/m?2

Mar.

1969
Fig. 2.

Dec. ! Jan. !

Feb, | Mar,

Effect of granular formulations of 6% yBHC and 4% BPMC applied

at a rate of 3 kg/1000 m? on numbers of leafhoppers (left) and spi-

ders (right) in the paddy field.
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Other explanation see Fig. 1.
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yoaang LLTRBRLIL, 3 5IC1969E12/ 3 B,
BHC 6 %tufl, BPMC 4 %ufi% (TGRY ¢ 25m?) 10a
My 3kg AL, MFIXANZIZAERE S ~ b 2T
THEFADOFARPIE LI, MO EX1968IEE L
ThH5.

131 [AT19685EH 5 19694 EITb P B 4%, MI2[X
12196942 51970/ E3 ¥ TCO v Faaanga &y
= MO MR 2 PTARY b SEEMEETCRUIC
WHiE22 5 LT, KAMEMAND 2 € OFIFERIX € 2
UTH LR T ENEETHNE R LD, DNTEIY
=H, 3/ FEEFESMRETH T,

M1E» 5 H % 5L 5 BPMC FIXid fRILE
izl LTy = & v 2 a4 Ok aiesisd
LT 3985 =FOREBU LMK EFU & 5 ik
-2 b ERUNEIRIERT. §5 2B 1 e eeRts
Sl RL TS, T20b 51968iFED 5 19691EIR
B 5 2 =HPIASUE BPMC #IEMK, WAFIXE
L ICRMETR 2R LTI U, 19694Eh» 5 19704FIZ
DI THRH LTI AR & b MR A 2R
LTW5. 20T LiZ19684EIC R U T 19694F 1L IEAL
HEAE %D b AMITRELBET U2 2 L —20HR
tEaoha, U, verezaxsofikuz e
DA § AR & FAREIBS U TO D3, B
ORI BPMC #iRd b - & bW THS. —RIY
AT 2 e JSuE BHC #IXC, 4RiLF, BPMC
FIX & B U THROBRED B UL, & iessHliEmsk
2, 3 AALIIET R -3 LIEENAED LN
3. RBHIIIRI b 10hs, HRHEZIEOTRH+
b Xx ¥ 2 4 %it, BPMC, RIMHIX TR T
weanaepihizoieyl, BHC AIRTCidE -
i abhizhoiz. ThboT &b BHC HI,
MR TFicRNT S 7 = Jic ke Rz LT
LEMbhoic,

93, 4R, V1, OB ERLT, ¥
< aaaxtiewds s e RESRROLEORH Y
ABTRULIbDTHS. W3, 4-»5, WELE D
BPMC FIKid MM LL T, vy eaan
4kt 5 7 = ORI IKATM S, JWRF 123
DizHL, BHCHIRKTIEMIIX LI A EAEL
CEEL TV 3 (54K UbL 2 ROMIL TR
WX Ol BPMC, BHC AIXic iU TA & 22
ZiRUIc. cOTRIREDULIDL LRV, Yo7
Yoy B b LIVID.

I % =

AT B Y« aa~ABEOBAEERREL
Thok b M 2 OHBUL4~5FTHY, ¢
N rENOYLH - aasnt BT AECERE

M 36 Il
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T | |
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1968
Fig. 3. Changes in ratio of number of
leafhoppers to that of spiders in the
paddy field treated with 495 BPMC
granular formulation (3 kg/1000m2)
Other explanation see Fig. 1.
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Fig. 4. Changes in ratio of number of leaf-

hoppers to that of spiders in the
paddy field treated with granular
formulation of 6% y-BHC and 4%
BPMC, 3 kg/1000 m? each.

Other explanation see Fig. 1.
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(relative toxicity) 81 Pl EDIRWMAZRL, Yva
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Summary

This paper is a part of the integrated control
program that makes compatible use of insectici-
des and natural enemies for controlling rice pests.
The initial step in development of such a prog-
ram is to obtain evidence that the differential
toxicity response to insecticides favours the nat-
ural enemies of the pests.

Comparison of susceptibilities to various insec-
ticides between the green rice leafhopper, Nepho-
tettix cincliceps and spiders, Lycosa pseudoan-
nulata and Oedothorax insecticeps was made in
the laboratory, and the selected candidates which
revealed the selective toxicity to the leafhopper
or spiders were also examined under field condi-
tions. All the insects used for tests in the lab-
oratory were obtained from the stock cultures
(resistant and susceptible strains to malathion)
maintained at 25°C, 75% R. H, and 16 hrs
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illumination on rice seedlings. Tests were made
for 4-5 days old adult females of the green rice
leafhopper and for adult females of spiders which
were collected in paddy fields. Dosage-mortality
tests of insects and spiders were carried out by
dipping them in various dilutions of a test insec-
ticide and their mortality was assessed after 6
hours for N.cincticeps and 24 hours for spiders
keeping them at 25°C without food.

Granular formulations of rQBHC and BPMC
containing respecitvely 6 and 4 percent active
ingredients were applied at commercial rate of
3 kg per 1000 m? in December 1968 and 1969 to

the paddy field after the harvest of rice. Changes’

in numbers of leafhopper larvae and spiders were
studied at 10 day intervals until March by a
vacuum sampler operated in a quadrat (0. 3X2m)
placed on the experimental plots of 30 m? each.
Samplings were repeated four times in each
quadrat and the total numbers of leafhoppers
and spiders were recorded.

The LC,, doses of the malthion resistant strain

were ten, five and 2 to 3 times greater than those
of the susceptible one for organophosphorus, car-
tap and carbamate compounds, respectively, By
contrast, the LCy dose of BHC in the resistant
strain was nearly one half that of the susceptible
one. Generally, the LCy doses for Lycosa were
lower than those for Oedothorax. The indices of
relative toxicity (LCg for spiders/LCgy for leaf-
hoppers)of the insecticides used were greater
than unity for Oedothorax except for BHC, but
were less than unity for Lycosa except for BPMC
(a carbamate insecticide). Especially, BHC show-
ed high toxicity to both kinds of spiders. By
field experiment, it was also confirmed that the
BPMC was selectively toxic to hoppers but was
less toxic to spiders and that the BPMC treat-
ment improves the balance between spiders and
leafhoppers in favour of spiders and enhances
the controlling effect of spiders on leafhoppers.
On the other hand, BHC which was highly toxic
to spiders almost annihilated the spiders in the
field,

On the Black Pigment of the Larval Integument of the Armyworm, Leucania separata*.
Hajime Ikemoto (Tokyo Prefectural Isotope Research Station, Setagaya, Tokyo) Received June
29, 1971. Botyu-Kagaku 36, 128, (1971) (with English Summary 131).
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