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green rice leafhopper, Nephotettix cincticeps Uhler
and the plant hoppers, the experimental apparatus
and methods were devised, and the details were
given here. This method is advantageous in the
following points; very small amount of toxicant
is needed, treatment is rapid and obtained results
are reproducible. Accordingly, it is considered
to be useful for the biological test method on
screening of new insecticides and the detection
of insecticidal resistance of insects.

Bioassay was carried out under the condition
of 25°C and 50%5. relative humidity. Using this
method, the differences on the susceptibilities
to malathion and Sevin between female and male
adults of the green rice leafhopper were investi-
gated, and found that the female adults had

lower susceptibility than the male adults.

Using the female adults of green rice leafhopper
collected regularly from the field in Kozu, Oda-
wara city, seasonal fluctuations of susceptibility
to malathion and Sevin were investigated. At
the same time, these results were compared with
the results tested with the female adults of green
rice leafhopper reared successively from genera-
tion to generation in the biotron of Toa Agricu-
ltural Chemicals Institute at Odawara. From the
above results, it was found that any difference .
was not recognized on the seasonal fluctuations
of susceptibilities of the test insects to the
insecticides mentioned above, and the sxiscepti-
bilities of both insects had also no difference at
all.
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7. 1-Naphthyl N-methylcarbamate (33 3AMINROKEABDRICDNT (ko
IR BT oY 233D METGATICEE IR BN 12 beAsEe) 38, 5. 30. ZZR|l

THAZHOYHTHTE 20 25T s X OBFELIRIT k- T 1-naphthyl N-methylcarbamate
X 2 B MR AT O HNREPIZEL 12 —RITARRIMFID 29 2 X9 LTI~ D LR 5380
FIO kAN 24 & 45 barthrin % dimethrin ICHT2MAL VT D, T Z2ORFENII~D

ZNHONBRILA PL AL FRHTIHAL DR IMICAIOOE YL,

Carbamate F i) 1-naphthyl N-methylcarba-
mate (BAF Sevin & Fi) i3HIH S X OB A BT Lk
VBRI C D & B R £ s, Ve
vaand, vrh, 77I3AvEBXarhL4 N5
AU ECEBHVSRIIER L, RS VvE
VTR Lo Z LB H L VWEIORmAIL LCER
ENTVDLOTHD. AR IR OTERIC
DWTIRY) Moorefield?® 3 3-isopropylphenyl

" N-methylcarbamate, 3-tert.-butylphenyl N-me-
thylcarbamate, Sevin, isolan 35 X U prolan D X 5 /5
carbamate REHFIDOA xxx (Musca domestica)
i3 S FFEEh I~ piperonyl butoxide, sesoxane,
sulfoxide, n-propyl isome ;XX sesamine oil
extractiVes @ X 57¢ methylenedioxyphenyl Ji7%
{, > pyrethrins DILURAILNINE L > &2
#: L, Eldefrawief al.%® 3 DDT X085 74 o
MRS & VT BB A = /¥ 2 % TV T Sevin i)

%sesoxane 35 XU 3, 4-methylenedioxyphenyl ben- .
zenesulfonate oJENZIREBINL, WILIIHIHER
[T Y Sevin ORI L S MHET 28R BEL, IR
Wit = = DR BHAEE X510 ThDH L%
fHFIL 7. Speirs® 3y x X b= F3ITH LRARNC
Sevin-sesoxane DR AFINEYTHH T L 2 @WEL,
Georghiou ef al.™ {34 = )% R\ pyrethrins ©
JL1%1¢db % octachlorodipropylether %2 carbamate

CREFICEWIEIARE o L ERALTVWA. X

7B Shorey®3SeviniZ 3+ % piperonyl butoxide
#X 0% octachlorodipropylether D3tVEfI% &+
PV AvEITa MY AYvOYREAWTHRE LI
JIRDHL o & 2% L, Cole and Clark® (i a -
%9 3 (Pediculus h. humanis) ORids X Oz

X% Sevin %hJi~ sulfoxide 33X 1% piperonyl

butoxide 2 5V ILIRIAIRT 2 &2 EE L TWD,
Lotz isvwcihd e & U Tsafroxan
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B X OMGK-264 %, T/ftARHELTT AL =%
OYBEAPHENTE LT, TD/ 9 IE4IBIT
IR 2 RS BT, EHITHEHW
DIRFEIZIWT 4 =N ZHT 5 Sevin @ F3EENT)
~ safroxan 5 §k{o TV LRI L R 0% Bl
Licht, BULT7 w4 =5 a5 JISERT 5
THMRB SMEE MDD T, EHRXINLORE
ST 5BE b5 T, 7H4 =3 OEE
HHEBBERIC X - TRIRILIHF 5 Fo Sevin iz i35
FAFHUT DV TERRE T 72D T I HET 5.

RERHH, EEBXURE

R EER : 1-naphthyl N-methylcarbamate (Sev-
in) 13 mp 138~140°, $¥ 95% DEE, piperonyl
butoxide, sulfoxide, #n-propyl isome, safroxan s
J U8 MGK-F5026 (3#E0 RERHEELLLOLHE
BDLOTHD. .

HERER : MR BEH L7842 Culex
pidiens pallens DEYHUIFED RTHE Lico L
AEORSHTHS. '

RBEBEBEOHE  JEAIFO7 2 4 =0 DYH
5 20 2 &Y v XU O 3
LR b Y ~IRAI X THREL /2. Sevin &
SN OREHETRT1:8 L L, /o P&
T IV P PEIRFLFI TR, 0. 19 Sevin FLHI(Sevin
0.1g, Triton X-100" 1.0g, xylene 1.25g, butyl
cellosolve 0.24g, /KT 100cc &%) 2cciz 0.8%
JAEoFLH Qe 0. 8g, ‘TfitOH‘ X-100 1.0g,-
xylene 1, 25g, butyl cellosolve 0. 24g, /KT 100cc &
%) 2ce ZIAFKT 2000cc & L7z, [ U L BIERER
VI LAIBH Tk T Of R % Sevin 3. 33%, L))
71 26. 679, Triton X-100 33. 33%, butyl cellosolve
36.67% L L7 )

- REERBIUEBE

Sevin D/ v I 49 VHHADBEEERANF O
MR : &% THRMIHEIT X Tfibivizcarbamate
R T 5 LA D R O EYREBIT W TR
AxNx, TXFTY, arRALEFER, v IbY
AVvEL abvavEiBITaeEr I iR EMHY
LILTWED, TH4 A QYEIEHACLRTE LT,
FRERDORBCNT B /v 2 40 VI~ OHIT)
FOIXNHIIT oW T BUED LW OT, FHHIXZ D
REBSPIT 5 I AEERECEY, €1 Sevin
DT HALH QERTHT D Jv 2FIVFTIA~D
piperonyl butoxide, sulfoxide, n-propyl isome,
safroxan X8 MGK-F5026 o3thziziElL
1 HUTRT X SRR . IR oKL
26.5° Tho i ,

831 DL oW THICRE R RIRET S 7o
» Bliss o -SSR 1 REHMPE L T
oEFTERNEZRD, £oHBEN» LHHY oML %
FLAIOH s LN BRI LM T 5 LI 2k X
TR B.

4 KT-50 #RFOMARELL LTEEFIuE R
BRIIR ARG Sevin d 2 v F F v IR HL
TR %ERL, £D 5% piperonyl butoxide is
L ¢f sulfoxide o3 IB i 1. 61C, #ERILIIH]
HRHATHH, T MGK-F5026(1. 46), safroxan
(1.31), n-propyl isome (1.30) OMUCALEB. .
TP 3 L2 a4 KOT R4 ZHD
AT B v 280 URN~OHHRIRE X O
RILHFDILAERUC DTS L 723, piperonyl
butoxide @ pyrethrins T3 % 3LHHE 2. 92 12 M4
EUT, AHERIZ 351) 5 Sevin i23d3 % sulfoxide 5
XU MGK~F5026 D3L/fEid pyrethrins 243 %

Table 1. Time (min.)-knock down (%) of larvae of the common ﬁouse mosquito by
synergized l-naphthyl N-methylcarbamate (Sevin) emulsion with various synthetic

synergists.
. Active Sevin Lo 1.0 1.0 1.0 .. L0 1.0
e | synergist T Pip Wt s P Sao MK
' 8 0 0 0 1 0 0
12 0 2 0 3 1 0
16 4 6 2 8 3 .1
Time 24 14 17 15 20 14 9
32 21 37 37 30 27 31
48 36 73 75 53 70 66
64 57 88 92 69 92 77

(One hundred individuals were used in each emulsion.)
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Table 2. Absolute and relative effectiveness of synergized Sevin emulsion with *-
various' synthetic synergists to larvae of the common house mosquito. :

" Absolute effectiveness v efﬁ:‘z:lg:ri::ess,
TRt vtiondn - Knock down e of | T Medan ek | Median
susceptibility efficiency down time . (KT-50) equxv‘al'e nt
Sevin 0.336 - 3.026 1. 76826 58. 649 min. . 1.00
Sevin+Pip. but. 0. 215 4. 649 1.56178 36. 457 . 1.61.
Sevin+Sulfo. 0.175 5.718 1. 56246 36.514 1.61.. .
Sevin+n-Pro. 0.315 . 3174 1. 65585 45.274 . 1.30-
Sevin+Safro. . 0.244 4,008 1.65143 44,816 1.31
Sevin+MGK. 0,175 5.723 1. 60392 . 40.172 o146

IR DN A EHFLWHTH D L b b,
Sevin D7 A4 = A DHHCKTD 2o I &Y RN
~AQHIIIRIOPYHRE LI D As pyrethrins 25

BEL IEAREOMRERTLOEFHALND, &

7= barthrin %5 X ¢F dimethrin iz L€ 2 h & #3LN
FiH: MGK-F5026 OIS 1. 56 & krs & L TR
DH0H 1.1~1.2 NP LHREY, X512 pi-
peronyl butoxide,safroxan % % \,\Lj:vn-propyl isome
DL ST EHEHETRT R LD 52800,
JEHAIE L Sevind sy ¥ XU UL, %
#1728 barthrin 35 X O dimethrin 2535 85483 b &
W3R ERT L0 L Bbh5.

BIBHEHY OPYLIC I NET 1 A = 2 OYhsuc
% Sevin OHIFERBULI A TH D, barthrin

IGEWHEZRL, 5, p'-DDT 2R L ThiE4.49 T,
BHEOVbD 5 HIEOTRCRT 5 LD TH D,

M2 HUTRARS X 51T Sevin iZ 13 % #ILNFIOBIE
SEIIEDIE D R T BIT b b b P AERICR S
hBX5T /7y 250 UPRICHT IS ThE
RCHRGADP LSBT L L, LY LI
Evaad FOMIFEBIEIC REY IR OB ED
WAL RIS, 6 < Sevin itz RN+ 2854
13 Sevin OFIIFEBASRELE D & D & MG S
5. _
Sevin OMEDHADZMELFNADOHNBE :
AFIDWEIC k- T, Sevin D7 ¥4 = H OYhducH -
1579 259 URNANEAGIRIEIRIAT R TIN
HMRERTOLMYPELIOT, E5HI Sevin OfI—F

Table 3. Dosage (ppm)-mortality (25 relation for synergized Sevin emulsion with
piperonyl butoxide and safroxan against mosquito larvae. ’ ’
Dilution Dosage Pslgw?)u-it_ S§:f1;10.+ Sevin Pip. but. Safro.
2667 375.00 — b - T e 91 .92
3200 312.50 - — — 87 68
4267 234.38 - — — 76 18
5333 187.50 — — - 66 2
6400 156. 25 — — — 57 . 0
8533 117.19 — - — 46 0
25600 39. 063 —_ — 51 —_ —_
34133 29. 297 — —_ 32 — —
42667 23.438 — — 20 —_ —
51200 19,531 98 98 15 — _
68266 14,649 76 84 9 — —
85333 11.719 - 46 52 6~ — —_—
102400 9, 7656 14 22 2 — —
136533 7.3242 2 5 0 —_ —_
170667 5. 8596 0 1 — — —
204800 4.8828 | 0 0 — - —

(One hundred individuals were used in each emulsion. )
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suz s T%ﬁ(?ﬁxﬂﬂ'\ INBILNFIHE @EEZJ"—?JXJJ
/Lf-'/J\ 75)’45& T oHicbdR MY —ikic JZ—) "C.uﬁ&b

. BILAl ORISR, /}kﬁ (ppm) & BFEH (%)
O)BH{X. ZIRTLEIHBXVF4HRDOX 510 2. 7;.3‘3
JLER I piperonyl butoxide, safroxan 75 & N
sulfoxide, #n-propyl isome, MGK-F5026 & 2 %%l
I TCHEY, AT A KiRR28. 00, B oTh
13$23.0° ThoTe. -

M3 LB XV LDEERITOWT S SITHE R iy
115 1okt % L OB, FFEH L probit [TEE
&;\.. RO X 5 T C AUl O A IR & Fal
"I‘N:fﬁﬁ 520 X 5 BRI HILD.

Table 4,

#3550 LC-50 225 Sevin OBIERINCHNT 5%
HIFOIIIE R T IUE M6 LR T X Sk
5. -¥isd>1 piperonyl butoxide, sulfoxide, MGK-
F5026, n-propyl isome 3; X 0% safroxan d3kJJIiz

FNAIL3.3], 4.28,'1.69, 4.92 35X 083.49 T, i
OIS sevin D7 1 4 = 1 ORI D HFER)
N~IIIIRERL, LD 5 H T n-propyl isome
DOILSIEHF L AT, MGK-F5026 O iuaft b /vT
BB 6 KITIRY X 2 ITHA VYT~ 7 pyrethrins,
allethrin, barthrin 35X dimethrin O 784 =
7 QYT 3 BEEHR~ DA A RIIIHIDIE)
BROFHIINT, R INLORTHS 2D

Dosage (ppm)-mortality (%) relatlon for synergized Sevin emulsion with

sulfoxide, n-propyl isome and MGK-F5026 against mosquito larvae. .-

Dxlutlon Dosage n-Pro, MGKA‘ EDilution Dosage gﬁr}: + ﬁfglr% + Sﬁ’é‘k+ _Sevin Sulfo.
400 [2500.0 | 90 . .— | 12800 78.125 — - = 100
600 [1666.7 | 69  — | 17067 58.594 |  — - - = 98
800 [1250.0 38 — || 21333 46.875 - — — . .70 89
1200 |833.33| 20  — | 25600 39.063 - - 86 . 53 81
1600 |625.00| 7  — | 34133 29.207 - — 66 25 49
2400 |416.67 | 1 — | 42667 23.438 - — .52 13 22

13200 (31250 O 96 | 51200 19.531 99’ 100 40 6 13

"4267 | 234.38 | — 84 | 68266 [14.649 95 99 25 2 3

/5333 |187.50 | — 66 || 85333 11.719 82 94 - 11r -0 0
6400 |156.25'| — 47 17102400 | 9.7656 | . 66 8 T~ -
8533 |117.19| — 23 | 136533 {7.3242| 27 5 - 2 - —

10667 | 93.750, — 14 | 170666 | 5.8596 | 7 16 — — -

12800 | 78.125 — 5 | 204800 | 4.8828 2 - — - —

(One hundred individuals were used’

in each emulsion.).

Table 5. Absolute toxicity of synergized Sevin emulsion with various synthetic synergists
to larvae of the common h_ouse_ mosquito.
Todemt | el Eificencyof | Mg o neden  Meden [efil
susceptlblhty ration (LC-50)(ppm)

Sevin+Pip. but. 0.102 9. 825 1. 08517 12.167
Sevin+Safro, 0.115 - 8.683 1. 06225 11,541
Sevin 0.315 "3.171 1. 60563 40. 332
Pip. but. 0. 348 2.878 2.11949 131.67
Safro. 0. 090 11,108 2, 45599 285.75
Sevin+Sulfo. ~0.130 7.667 0. 94769 8. 8652
Sevin+n-Pro. o122 " 8.174 0.88747 7.7174
Sevin+MGK 0. 240 .4.160 1. 35136 22,457
Sevin 0.187. 5.352 1.57943 37. 969
Sulfo. 0.154 6. 480 1.47127 29, 599
n-Pro. 0.220 4,544 3.12671 1338.8
MGK' 1.846 5.417 2.19485 156. 52
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Table 6. Dégree'of synergism of various synthetic synergists for the lethal effectiveness
of Sevin, pyrethrins, allethrin, barthrin and dxmethrm determined by bioassay wnth

mosquito larvae.’

Synergist Sevin  Pyrethrins  Allethrin . Borthrin  Dimethrin
Piperonyl butoxide 3.31. 2.21 1.81477- 1.40 1.93
Sulfoxide 4,28 1.81 2.30 ., 1.62 1.81 -
MGK-F5026 1.69 1.03 107 1.30 1.08
n-Propyl isome 4,92 178 2.08 , 1.82. S 317
Safroxan | 349 121 Lm L3 R

dimethrin iz 343 % n-propyl isome O3LHHE(3.17)
T, R\WC allethrin i3 % sulfoxide (2. 30D,
pyrethrins 234+ % piperonyl butoxide (2. 21),
allethrin {23442 n-propyl isome (2.08) O +h'C
H5%, fodthlofgkhollgtTctrolt
HEN 20T Cho 72, LA LATETIE MGK-
F5026 % B> TiA eI L 3.0 BLLT
Y, g vRa 4 Folihicxdt o
&X 9 b Sevin i B EFELIBRATICRTH D
TEH s, —c Sevin iy S L IRIOIL IR
BEhPELrAnd FIEHT o BAR VKT ES T
WLLDEBILNDS, JeHH" L 4 = ]
Wi safroxan @ BINIZ X - T Sevin O%JiH
1000 A LR E WD Z LR BIEL THD, il
Shorey® 7, Sevin:piperonyl butoxide 1:10 B4%#l
Zoy 70 Y AOBUSHET DRI E ORI R 1T
LR R EELTWA LI T OBLCK
MEGX5borMbhs, Ll EEERRRIC R
< sulfoxide HifIA2 7 4 4 = v o ¥icxd LT Sevin
_uhwﬂﬁmﬁ%%T7m»mmént®f.:®%
4 sulfoxide 1% Sevin T3t L C3bIfl& v s
Vb LRAwD, BvRRRAashD.,.

8 &

Sevin 12543 5 KRS RILIHI OILNZNREZ S 2
2T 5 HEYC, Sevin ik IFIE 8 SREA L A
D7 A4 B OHBTNT D 20 D 4T R BUTIRE
G R R b Y —IIIER X » THREL, £h b DSevin
T SR EIE L

Sevin 7 H 4 = HOYMETD 20 25T B
N~ oI L JENBREZRL, T 5D
piperonyl butoxide 35 XX sulfoxide DILJNE VI
1} 1.61°C, BEEILHAAIR IRV IIZRL, &Ry
¢ MGK, safroxan, n-propyl isome ON{iZ/] &7
5. —fHUZ Sevin OF7HA BT HTD v I H Y
HII~NRSBARIESFIT F hubd pyrethrins 234
% L INERRE, Eoth b pbarthrin £ dimethrin

TS5 & 0 Bh73BR A RS, £/ Sevin OF
—BHuC T 5 BFE I~ L RS AN L 3D
HRERL, £D 51 n-propyl isome DILJIEIX
4.92 ¢, BERAIEIFBRL W% RL, KT sulf-
oxide, safroxan, piperonyl butoxide, MGK oIz />
&%, —flC Sevin D7 4 4 =B DYBUH S D
JEAINC K LT HIMAIRIENANE, + =2z oo
1Bt 2 & Bz, £1uAt pyrethrins, allethrin,
vbarthrm % dimethrin O X 5% Yvaandg
RIS DG & b s R D361 R iRk,

AT H D BHATIC IR 2 - 2R I
FHENSEG AT 5.
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Resume

The synergxstlc effect of various synthetlc syn-
ergists on 1-naphthyl N—methylcarbamate (Sevm)
were evaluated by the knock down and lethal

" reaction of larvae of the common house mosquito,
Culex, pipiens pallens by means of petri dish
method.
emulsion were on the whole 1:8, and the degree

Sevin-synergist ratio in synergized

of synergism was calculated from median knock
down time or median lethal concentration by
probit method. .

All synergists tested were syl'nergist,iclon knock
down of the insect, and the degrees of .synergism
of piperonyl butoxide, sulfoxide, MGK-F5026,
safroxan and »-propyl isome were 1.61, 1.61,

1.46, 1.31 andl 30, respectxvely The synergistic
effect of various synthetlc synergists on knock
down effectxven'esvs of Sevin against the insect
were same degree as in the case of pyrethrins,
and higher than that of barthrin or dimethrin.

All synergists tested were synergistic on lethal
effectiveness of Sevin against the insect and the
degrees of synergism of #-propyl isome, sulfoxide,
safroxan, piperonyl butoxide and MGK-F5026
were 4.92,4.28,3.49,3.31 and 1.69, respectively.
In general, the combination of Sevin with various
synthetic synergists shows higher order of syner-
gism on lethal effectiveness .than the similar
combination. of pyrethroids such as pyrethrins,
allethrin, barthrin or dimethrin.
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hhkthmH SEIIC 5 HALD X S Rk
Wk do o & LTS T D b ORIV, RS
BABURUCYERIT D h v e v BRBA VTS E LTH
bhvtwvd, 1o L b XIS NTHHOREER
werpxyFJ (Ecdyson) Tho T, BTOHHN

X5 EXNL Culli0s ORE LD AT 0L FROD
YRTHD. SIS R MIE T L L0t D
VERIBPEOIR L 7o TS L H2X OIS, fho sy
EVHPMHE 7= pEURECEVAYDELEE -
TH VB FOEMT LMD 2EVRIE LR T.

Emﬁﬁwww%/ i

BliVvb9 5B B 21T or&ﬁréof%%#
ZOENE, TibbMOHE L ORI R HIEEL,
WL, IEOBRIIF L DbV E X o THAL SR
TV, TIUTE TRRET IR C1E S i
R Ve NIRRT L, ZIUT Ko T olgss
MUt TARDBIE x Ve THD 2o F T v
(Ecdyson)2MEREX D, 237 9 4 bTHY)
Lid e v &~ THRORDEE~OEEE %
B oTHDL2, b XUSHED BTl v
TR TH X BB v ' PR THAIT 5.

NI 6 v & AT E P2 MBS VB 2 MBS VT
o MERVEY DOV VMR v EL L EE
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DFENE LY ENE (P2 X2 VEIVE LD
SWViE Y3 72y LIRS S SITNIWRAIR A
VERE MAvEY, LLFERTY S Bl
PB7 7 HEREE DED E] TTRKROBIE 4t —
HHVIRTEEEIBO L FRIUEE VD TR D,
7o sk ird, HERBLUDBZD S —BEBE
Uit %%, Mo bERMetd

Mas Lz

RS v VIR E LTELD 8 v 5 & LTk
BE L 2SR STV DA, TOBMEOML
R &R i THbIVE. S8 4 3 D%
Dx—F i S b s v e LERIE LD T LR
&, T HIFEED B DI RO YRR N L o5,
FRUIIVRAF Y THHERELR LirLava
7Y RHT TR A4 2k bRish b ThH D,
T & I BBNEEIC fiic H<ERTWD., &
DT EREHOBUD RN ELTHHEVDI I L L
HLTw5., dLEGOREL a2 7Y UAaHEL
mﬂ@ﬁﬁr R OV E VR ARBIIE LTS AT

LZOTHRFIE BESLavAF Y UMBOTEN
%?I, Fhbbz o5 itZbah s L PR
mERVTHS 5. Kiidava sy rbdvidfbo
AF a4 KRB ERRGE LT ED, kN Ciisqualen
DOPYBFCHM S L THEAIRE N, S e Liadik
KB X THEBRDRFOLOTH L.



