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2. RAEFOBRRICHTIBIEERICRETIME (E34F) BMHEMBFRADO A2 HHEE
JU7ZxVA>Oe bUSHRICHT S RASHHO ERIBINGE  HCR, MUNES G
DRSS, WO UBAATisar3-5) 51, 7. 22 200

DOREZHAINYPRBLIET Ay pvae My ghdiie 5 5 MM o B m#A (DDVP, =35
Vv, "3FFyv, r-BHC 3L ¢ NAC) O skt & BIEMINOME L Mz, KiMti—szolt
ORKEHC DV Tik, BUABGEHMIERZ Wo, BUABGERINE To & 34U, MMM W & BIERY

MTE OfFIR (W=W,) (T-T,) =K THb3hzs KT 5,
K=aM+B & 725, a#sk Btz ftidh e ROFOMALIRE hIkE 3HHTH Y,

K& kM E ot
Zhbpo

EROXME & SRR A W I N WARORMF 0L L HEET Y 2 T &b o1,

SOFIL B 5 4 3 FHBRRHT 3 BEFDRNT D
T, B MIEIHATIC DWW T @ Campbell?, &
Vb YD LCs {HIZDNWTOHFH? L8 DDT -
AT F %D LD fIIZDNTOWIR - BT Ol
BHY, ZhoRVIN L YROFHHELICONTE
KA DEINDIFIIBDT B & LT B8, e ol
FRERMNTRDOL TH RN, —T, 74
Byee bR 3 BBFlOE e on TR,
LI A BHC, &Y K= (185F%) 2EID
WTHI, S8l L REEIHBRAT A EH|ELT
WA,

BAlic & 3 RHOBIEIKBIT OV T, FEHASD
B L Suwanai? P X T XXV 0 AV EHR RN
SUTHERHA OBAKR TN ORR 2R DT
FERRELT

(W—Wo)(T—-Ty =K t)

REGRUI., T oir, W:HAsknt, W,: JABGE
MMy, T o BOLEER, To: BRAMFEMENT, Kidil
"THs,

05140 TRRYORIZ 3 3 by Fihdue kT 55

BifloR) )%, M2 TREOREBENZEY 2
b i LN F T HEhdi T A BERBAIO
1% 3-e, HEMIKnt & BOERE I & oBIfRIE, WTh
oG MR TEDLIN, KiZEREZY, U,

KoWbshokm (M) &—XOB%
K=aM+B @
THELUMDZ EZRNLI.

AT, YWHUMHTOH 4 3 FPMB LT 2
sy ok hyiduc DDVP, =35 vy, N53FFL,
7r-BHC 3810 NAC 22 ZhHEfiL s, £
LD T EDED L2 E D 2D B 12DIC]T
Rl AEREMD DI OTH 3.,

AZICA BRI D, FPERFEBELRRIFERTX
HAHOHABTHEY 221, BB RET.

# £

HBERER : » 1 3 ¥ —T < {VRH%19764E5 A
11EAREAT, MlMTTicE > TETIVIZ 0T,
T 40mg (33U ~1,100 mg (5 UM]) DIIH
D42 2N ZHORER I INOATUTEIRL f2lf AU
BOTH—2AMAA L B U TEERL 22,

7TAY Ay yYh—FE6 1170, WSS
AR AP TR L 2o BLHE R (1 b)) s
Il (24~26°C) TRIELH5ATHTLI DT,
i 20mg (35540H) ~160mg (5552080 DIGIMDY)
B2 Z2NZNOEBRBHOAERBIZEL I2H AT
TH—EREEEZRCHL THRL I,

PR FWY LFEL DDVP, =3V, 83

3
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F4>, 7-BHC X NAC o 5 B2 HERL, FTE
R 2 FhiERL I,

RRBIVERE

FERAESSUHERAERORDE: 170Xy
RO 2RNTHEICSRHET A AERFALR. LOK
BT, BN OBE % Sc, BT DBER % Sv &
T 5 &, MHAKEWIE, W=ScxSv TXR% 5,

COWEFABETIE, SEMLERE: { hkemc—
CBHFEINITEMNFELL. 201D 5L
RBTRU ORI 2 AT HREAREZHRN, 207
NOEBEOUAHTHUR S FEHZBREDI 7o R
o bBAVWATEIRUIL. »4awsRo%E, #ET
40mg OHT 1~2ul, 200mg DHT5UD LD, 7 2
YAvee MO SE, FH 20mg Tl~24,
80mg OMT Sul DRUD b DB HELTH -1z,

3 R OHIEE TORMELORRiEL S UHIE
BRMDRDA « LIS O UL IEFIDRE AR 4 L O
TITic & » TSz 308, {EBAMHIWEAIIR, BUD
DIERTIRIED> 5 Fl 4 DIER 2R TIEDREBCHET 3
zeieizn, MaoBRORBLESRELIZ6HE
DIRMED 1240 THAUEL, KRBV (ke 5ATS

ELBUGRRILE) KBS O RBFELHBEL 12,

SRF 0D & BPEE TIRIIL 128569 % 2 DHODTTE
0500 (T) &L, DBOBREHT b1,

NA AHRPRICDVWTORE FARHEOHHRS
15 2/MEly & — ViU, 25°C FTEHRI e
fREEL I,

(i) DDVP:{&m (40+2) mg, (100x4) mg,
(200+£8) mg BT (1,100+£20) mg D H 2HEAL
123554, Table 1 1 BHOHBDOBOITH 2 HORE
DWW 2B SHOBMIZT I vy P 2HWTE
HU GO, FHEE, BIEREOBIME &%
MbEEDdDOTHS, MHAKRR (W) 12825
(Sc) &H1371 (Sv) OEHOBIT L > TRE HE4
FoBHE 725, 2hucxdihd 3 5 BREONLHHGE
PRI s 01 (T) DfiiE2z s,

(ii) =5vyv: ELREAROEHEDORZHML,
#5100 EBERUAHRTY S VU 2HEAL
1A &L, L, BEESIIOBNM & 2D
FEHicbopt Table 2 Ths, HiASEILIN 4551
OfE, 2hicHisg 5 5 RO LLEBFEHNIZET S
HoOEE 25,

(iii) nSFxv: RREEAROBRRHRL, H1
TABDOBOR FBERUGET I F 1 2HALE
BEORME, HEHE BOESEOSENES 2D E
iz O Table 3 TH A,

(iv) 7-BHC: ki & EORZHAL, FEit:

FUAHHET r-BHC 2ERL 1c5& 044, 3HEHE,
HIFEAFIDENI2 & 2D F LIz b Db Table 4
ThAb.

(v) NAC: LI LA 2L, LigER
U5 NAC 2R L &0, 30T, B3E
R BAE E 2ELD & DT ) O3 Table 5 T
b5, :

FAYHLOE FUSRICDNTORER SHRA
HBOEE 1S NEY & — LiCkBL, 25°C FT
EER BB I,

(i) DDVP:{km (20+1) mg, (40+2) mg,
(80+3) mg 3L T* (160+5) mg M Z2HHAL 1245
4, Table 6% 1 FOHIBOBDOIRE 2 HOMPE DS
WP 3EHDOBHIIZW I yu Xy PTHRELIZSA
D&M, U, BFEEROBIELE ZIh e
1RADTHB, HIFERIIM AT (W) ofil, 2Huc
W3 5 5 AR EHOPEHBFEREITEE 5 51 (T) ol
Liss, .

(ii) =5vy: LREEROHPHERL, M1
BOBDI FIRERAUFET IV 2 ALY
D&M, HIUE BEEEMOBNELE 2D EED
1z d 0 Table 7 TH5, HIFZEELXIT 4 T{DAL
Z2hieitd 3 5 BB OLEEFER IR 5 TID i
Eixa,

(i) #SFFy: EREFAROARLAL, #H1
FHBOBOR EIRERULET T F4 v 2HRALIC
LEDEME, FHIUE BEERTIO@MUEL S 2D &
E®ict O Table 8 Th 5,

(iv) r-BHC: ki & RRiORZEHRL, L
BUHET r-BHC 2HML e HAa0RNe, THL
HIERFOBMNIE e £ 2B h L DI Db Table 9
TH b,

(v) NAC: kRR:RARoHB2HHL, ERERHL
BT NAC 2L e & R, I BOEER:
RMOBENTE & 20 Y £ &»iz b O Table 10 TH
3,

& ®

B4 AHHRIEDNTOER

(i) DDVP: {1 40mg o gt3ma~o [i/Mgknt
(W) E20Ac L5 B M 1A b 5 INBAT &
2PEHRIEEERT (T) 12 Table 1 8541 & L OIS
WRTMb TH A, LT, ThboHlefliicw
PHEMNTT2E D, WSS 7 ECBL oy b T
% &, Fig.1 DE=ZAMO XS IKEHIN S, iz,
HE 100, 200 1771, 100mg DHICDWTOWE T
RARDH 4B ICHSFUTRTAUD THH, HIR
40mg O $E & FRNGCW % BT T 2 Bl & b g
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Fig. 1. Relation between the applied dose and
the lethal time of five insecticides
against 40mg larvae of B. mori.
A: dichlorvos, A: malathion,

@: parathion, ©: y-BHC, O: carbaryl.

B35 7L UTHRRTHIE, (AR40mg OBA LT
HROWAKMROIEIN & 72 55, KX FIgd 5,

(ii) =5V : &M 40mg OUEAHRITDNTIN
LRI MR (W) & 2hiciisd 3 oS HFE
B0 (T) & Table 2 $54 T35 LN 5 USRI b
THs, hsORZRMCWEREICT 2L b,
MixE s 7 ke e v b5 &L, Fig.1 ORL=MH
O IMING, [T, AT 100, 20038 L0°
1,100mg DUtRAUZDONTOW & T2 A Z DI 451
BLONSHUORTEDY Th b, K 40mg O E
ERSCHHR Y 7 7 L UTRIRTHIE, A3 40mg &
AU 555, BB,

(iii) 7R3 FF Y KT 40mg DB~ DHEAIZE
it (W) &zhic k3 LHBFEEN (T) it Table 3
MATGBLPHSTUURTMD TH B, Th b DElL
2ERBERBICEYRTS 7 icFoy b T5 &,
Fig. lo Bl X 5 ic i ah 5, [dkke, 100,
20033 & ¥ 1, 100mg DEUZDWTOW & TIRFIADT
AHBLITHFSTUORTMD TH H, K10 40mg DI}
ALAERCENE S 7 e LTRRTHhIE, AU
22 2%, KIixHEET 5.

(iv) 7-BHC: {4 40mg O i~ DO W & Tt
Table 4 FAFBLIP BT RTEITHS, T

Fomo42 Bl

NSOPM %P EREMN 757 LitiT 5L,

Fig. 1 oZMARID L S et ah 5, Iiltkiz, ATt
100, 200 331k 7¢1, 100mg DHUZ2NTD WE Tifid
KiORFi b Th b, RThiL, UHiinese 255,
Kiz#i<,

(v) NAC: [, 40mg OH~DWE T2 Table 5
ZATiibThs, oD% FRERMZLT
737k Se vy +32E, Fig.l OFMEIDX ST
frtan s, @ik, 100, 200331701, 100mg Oy
ZONWTOWETRRARICRTEY THH, KRIH
i, {i4omg LRIUHEAE 2505 HIZAERT 3,
ZXxYhiake pUHRICONWTOBR

(i) DDVP : {4H 20mg o ft 38 s ~ D Hfi ks
(W) & ZzDZANC L 5 i1 04 b 5 MRBIIC X
3 EHWMIENEE (T) 12 Table 6 45 4 §{3s & 0085 5351
WRTMbTH B, b DR % REMicW % Billtiic
T%eED, MWK 7RICBLToy b T 5L,
Fig.2 DH=ZMAID L S et an s, itue, #m
340, 8043 k¥ 160mg OHUZDWVTOWE TIX[TL
DM ATIB LM JUTRTM O TH b, AR 20mg
DA LTI 25 7 Bz R, UK
ORI E 22 555, Rz AL.

(i) T5vYv ki 20mg O JEIIADOW & Tid
Table 7 AP LT STUCRTHOTHS, T
5 DR % LIDE NPk o5 7 kit P o » by

pUH o

2

10

osF

Applied dose of insecticides, W, ug

L5

1Ll 11 1 teenl Lt
005 0.1 05 1

Lethal time, T, hr
Relation between the applied dose and
the lethal time of {five insecticides
against 20mg larvae of H. cunea.
A\ dichlorvos, A : malathion,
@: parathion, ©: y-BHC, O: carbaryl.

Fig. 2.
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3¢, Fig. 20 B=faAo x> icBlEBEIN S, HET,
{kilt40, 8033k TF160mgDHUCDNTO WE T
WRTb ThH b, HRThid, #HH20mg L FUH
MU E 22503, KIZEL.

(iii) /¢S FF ¥ ! (kT 20mg OELERBEADWE Z
IUTHHET 5 T 1d Table 8 ¥ 4 36 L O S JliT R
TihTHB, ThboRUli% it ARGCIEE S
74icFey b33, Fig.20BAHO X 5 i
Hanhas, [AkcE40, 803 L F 160mg DHITD
WTOWETRRAZRICRTIMD ChH D, HHEH20mg O
o TR L, B EROR SR OEE
Lz B, KIZHEIET 5,

(iv) y-BHC: {4 20mg O ftFA~NOWE Zh
TG % Tt Table 9 4 5 X OB STFITRT
WhThsd, chbDBinz LRe AR s S
7 kikFey b5, Fig.2 o@D L S icE
Hah s, hiRGT, (K40, 8033 X T¥ 160mg DHUT
DWTOWLTIRIHRCRTH Th Y, {4l 20mg
DO E MR BRTHIE, [ UBRORlEROR
RtE 2 nhs, KiAET 5.

(v) NAC: T 20mg O ftRA~DOWETIIX
Table 10 ZRTHOTH S, T bHOHli% Lice
LR s 7 it Fe v b 35 L, Fig.20H
ARD L S it ah s, FRHT, (K140, 803 L TF
160mg QUHUZDNWTOWE TRARIKRATUD TH
b, BURYUL, (T 20mg oS ERICHITE 2B
A, Bk d A,

-1 %

{£IR40mg O 4 4 2 F4h L1 Udic 35 % DDVP @
HEHIBELE (W) & ZhuesdiSd % 5 MG & 5 08
DN LyBEEIE (T) & OBRIX Fig.l kA=
MAICRLTH D5, Theab &, SUTTENE
RiciFlahTHR 25, 20T, BEHP &
[ USRI TIABFE R AR Wo 3o X O TRABEER; T
To % Table 1 O Z 121t Fig. 1 Liczh ThRD
THHE, We=0.0lpg, To=0.15hr& 23, ZZT,
Table 1 OREMIW, TREFLEELEDLSiLTRD
12 Wo, To2 2N ZhGRUDIEIlE UTHD F
EHTHBHE, Table L1 DL SiTissd, ThbDEL
i, il ()X (W=Wy) (T—To) =KIZ{RA
LTAaBE, ZRZENDOHUOW, TIRDWTKODI]
BEHINS, COX5RXULTRD SNt Kol
Table 11§ STETRY, FRFOMbD fiek b, {k
100, 20033%2F1,100mg Dh 4 a4 D ENF
eoa, W, To%2XRY, Zhb62MHILHTH
5L, Table 11D X 5iTiz 5,

MO %<5V L ikDWT, hE4L0, 100, 200

Mo42 #%—I
3L 1,100mg O 1 aF gL TRV, B
Sl KoDffik Table 1255 izRT b Th 5.

NI FFUEDNT, LEBERABON 4 3 TLHHD
zhvFhico i ek b s 1Ko ik Table 13
MOF&E B,

7-BHC O, LIELERDO I 1 am4hduic->3
ek b B oNcKD iz Table 14 55723,

NAC L2\ T, ZhZFhOEEDH 4 a3 #Eh8IT
S a3 X H B s NIc KD iz Table 15 5 Fo
MHTH5,

Table 11~15 ®W,, Ty, K2 XOHHZRD T &
¥, Table 16 TR 12, CDEDH6FICIE, Table
1~15DZEFTI, RIS Tz KOEFHIRL T
»H5, PTHIRKONHH, &8 JUIAMRZE 2R
MOGnIZKDMA 0 & 72 & 7 EIRE 2R T,

AL 20mg D7 2V H v we b Y EhH BT S
DDVP OiEMgent (W) & EHEFEN (T) & ol
{#i2 Fig. 2 it H=ABITRLUTH 543, Fig.1 &[H
Ruc ARzl shtna, 22T, Lk
BERUEBEHRTCW LT, % Table 6 % 24
Fig.2 ERRDPTHB &, Wo=1pg, To=0.2hr &7
%, TZT, Table 6 OWMMWE W, T 3L LEIRO
IHRRUTEDI: W, Tzt 7zl BI:
e LTMbEEHTHBE, Table 17 DL 5iT

2B, TRL DRSS EARKITFURAL TH

3&, ZRNENOHUDOW, TIiT2WTKOEHEH
INB. LOXSUTRD BNiKD{f{% Table 17
WS IR T. FROIURIT L b, {440, 805k
160mg D7 # Y ek b Y Shhd2hFhizo
x, Wy, To2RD, Zho2MbITEDHTASBE,
Table 1700k 3iTis 5,

FREDHEIZ < 2V ieDWT, {5120, 40, 80%3
ko 160mg 7 A Yok b Y Hie LT
v, {B5h-Kofiiz Table 18 35 5QUCRTI b &
25,

NRIFFUDNT, EREABEDOT AY s ne
b YMOZNFNCDS, L D HLRIZKD
{fiix Table 19 §i55{& 223, r-BHC 034, kidd
ARO7 Y sy ee b ViihozhFhicok, 3t
LS 1Ko fliix Table 20 55 & 72 5,

NAC i£2WTC, ZhZhO@EmD7 2V s ae
b Y ghdueox, HINCk DB S Ko(iid Table
ST ST B,

Table 17~21 DW,, To, Kz EOIMEMD F &
¥, Table 22{TRL Tz, TORDY 6 ZUX K OTEMH,
7 UL, 8 B EHERZE, MITIIK*0
OEAKZRT,

iz, Table 16 DDVP it oW TOH3IHE (#4
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aFEER) &M 70 (KOSPH) & oERR
LREBLTAS, T4bL, SMCKON, Ak
M M) &b, TRNFNOINE ¥5 7 kicisT L,
Fig. 3 LIZMARIO X Sl kiciddshvs, ol
FUTHUATIYS 40~1, 100mg DIETHHD & DIZDNWT
UshrzboTh b, LitieilbHri{Ris0.012 &
LoTW5, Thbb, KEMERK=0.012ME 5

woof - /

™
o
o 2
S
7
4 L
2
~
>
100
S| —
e "
s j—
Y M e ‘
40 100 20 10

Weight of larvae, M, mg

Fig. 3. Relation between K values for dichlorvos

(A\), malathion (A), parathion (@),
r-BHC (©) and carbaryl (O), and the
weight of larvae of B.mori.

—ROMFGICH BT LT B,

LT, =5 V20 TOK EMEDRGIE
AMOREMAO L ST, FRi%ill b HRREEDs 1.2
ERSTWALENMD, K=1.2M £ 03 —RDOMWHFR
TharCEixies, 12U, MO QEE I 40~
1,100mg Ch -1,

NG FF 20T, ARORARIDL ST, 5
KD HIRED0.024 L85 TWB e S, K
EMEDREGIE, —&F{K=0.024M & Hburz &
i3 (RETEE, 40~1, 100mg),

7-BHC &2 Tik, RO MM 245A 17015
DL o, FEAPEYHMREL0.08THB T L»b,
KEMEDOBIHIZK=0.08M & K bira &izis?
(UATRIEE, 40~1, 100mg),

NAC L2 Tid, FBEARI% /A IILHERD 5,
JiNOERER0. 09, %) 508 —3.0ChH B T EHH
b, LoTEdb, KEMEDMFHIR—-KAK=
0.09M—3.0 CXbE 5 BIRICH 5 T L HH» D (R
{ATAEH, 40~1, 100mg),

LD 5 MO H 4 a FhBiedd 2K EME
OHFREWH T EDTABE, WThOoEAE, K&

MERR—ROMGIZH 3, Tizbb,

K=aM+B @
TLbLIGD L Lz s, o120, MiZdUkT, e &
BRI 5388 85, BOBODEERIZDU
T, @3lice, B, M2ZhZh{RALTEHIaNI:
X% Table 16 O 51050z Keal & UTHRUI.

Table 22D DDVP iZDWVTODEHIFH (F 2V v
ot b YR T (KOTBI) & OB%
Rt orhRE AR ERCBLTAD L,
Fig.4 DH=ZAID & 5 WEKR HIcEFIan s, zo
TR FREA. 1, SR 82 SH—6.0CTHA T &
Mo, KEMEDBERFIX K=1.1M—6.0 Lt Ebd 5 —
RO H B, 2120, BTG I3 20~160mg
Tho1c.

4001 t
[ S I
e
"‘:' 200
200 anfe
0 a2
SR
%
L
3
—_—
[
>
M 1[0 LT o
Fo
4
h
£, :
1] P’ o S SR S o
bl . 1] N iy 0 oW 160

M, mg
Fig. 4. Relation between K values for dichlorvos

(A), malathion (A), parathion (@),
r-BHC (©) and carbaryl (O), and the
weight of larvae of H. cunea.

Weight of larvae, M, mg

AL T, =3V 2oV TaBE, RREND
B=AR0 X 5T, FA%2M b HiaEEs20 K=32M
LHRLU AWML 25 (dATRIEIH, 20~160mg),

NI FF DN THE, HHoOMNARDX Sk, JF
FUEREKO. 30, il L) fids—2. 0> K=0.30M—2.0
XU AN D GIATIEUE, 20~160mg).

7-BHC iz 2\ TOKEME D [ {ZE R IR TALE
Dk HiE, BUi%2H GRfEE2.50 K=2.5 #b¥
AEMOBRICH 5 T LH5¥ 5 (RKTIEH, 20~
160mg),

NAC o5&, KEMe:oBFR AR HARIDL 5
2, EE% D HIARE0. 480 K=0.48M & £bu %
HROBRICH 5 (BRHATUEPE, 20~160mg),

UbDsFERAAIDOT x Y Hv e e b ) igduzd
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BKEMEDBGR, WIhb v 4 avhhoREe
[RaT, JeRlic—&kRQTHEDUE S C L
12, BOBODOHEFNCTNT, @QRica, B, ME2Z
NFIRALTHH INIKD 2% Table 22 £
105{ic Kcal & U TRUIC.

AR OURIEZTY 5 THIE, BEFIDOHA
2, KON IWIEEASLC LT3 KOHI,
()X K=aM+B i\ T, HEE (M) ofFflaic
EieHFAINSZT ED S, Bl aDEBPINE
ERBFNIORIIBRENEVALS.

Fig.3ica s X 5T, # 4 a2 #4Hicxd 2DDVP,
35 F%>, r-BHC, NAC @ K O {fi iX {45 100mg
Sz Y FTEOEMOEHEL TVB T Eb b RELL,
SF Y FINGELUNTIE 5 T EMHEES N A, DDVP
&85 F 4 L AdkIEY 1,100mg FCHIML T HKD
I 2R ERE 25T, BOTHIBRTHEL
EMERINAD, r-BHC & NAC $ 2 b3hbd
BLVALS, ¢V AT DORIIIRRKY D
FhAEL SV, HAH 100mg 28R 2 KO
B bRERY, BAVBLTEEDEALNS.

Campbell? |3 2 ~5 55D # 4 3 ¥EH LR 2
5U, sy (speed of toxic action; ZFERS
OME) EhhmY b Ot & OBIRET, RED
Wb OIRIHR LA, Sttt DN THEER)
HugphEnazE, bbb, BT 2HEH0
DB WDOHEATIR DA TIHRIIAT 5 ¢ & 2 W|EL T
3, NP 3SOREB A4 a VROV MY KR
335 LCu %~ DdsilriconT, Yo
Vb Y i AIEUISRIRT A E LTS, T
B X 3~550% 4 axihlucxid s DDT &
LR T FF4D LDy fliedi~, Sz >0T,
AEM YDz AR, BAHATIYS D D LDy
Wi BASRBEHTRELDNERL TS, Campbell?
I L OOHTHP OB ARG D K DOl & EHENNT
Tanzvy, ZRH=ZHYY Ty, Aifigod
PRI TR OEDINAT 2 L W R ER
T CHICH 5 L E 2RBELTVWE D EN
AB,

72 Yhvoe b )ihluedd s 5 BRRFIOKD
fid, Fig.dika 5 Lok, DDVP, ~<5Fx>,
NAC Tid &R 20mg HERBOTIIEHELTWA L
Eh 5, FHRAEESVY, KehX hEIT 3
EKOfHICENH T 3. r-BHC OKDH X A
o b RER B0, RKEVHHRIIL TiX
HEHBENENLLS, wIVOBARE, HE
20mg DOHHUTHL T KD 5640 LD TKE
b, HEORIMTL KO IBIALLH, 13L&
AERIDILLIEB L EHRINTVA,

8

542 -1

FBHYIR59H5 0364, TEDT7 AV HAvaL
+ Y hauesdd A BE R ERIO BRI & FElEE & DRIGR
2PN, GHELIRONTHIMBEIL, B—H0)
HTIR, &Y K= (25532), Ly (NAC),
DDVP, BHC DIRIEIAMB WAL T, =5V k%)
L VS EREETH A, oA
YT HHIL TKOEMBHIRL, ACELIOHTIE
KOffid 5 5%, NAC, DDVP, y-BHC, =3
VYOIFRALIS S &V R (Fig. 4) &AENiC
BREAUERICH AT ERRBL TV 3DEVAS,

BEE® o3 byl ~NAErabv iRk
ONFITUHHHRICETILOE RGO 4 a XY
RBIE7xVhvee M) HBRETIEOE 2L
#WLTABE, DDVP L2 Tit, @QRickitsa
Dffida boHhd, NrEVa MR, ~FE
YHEH, AAITHRBIET I hvee bYY
mieHLTERFh, 0.10, 0.11, 0.18, 0.01233 %
CL1ITH3, M=ZFRKL Tk e DEMERL T
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Summary

Experiments on the relation between the applied
dose and the lethal time of several insecticides

o 42 %I

against the various instar larvae of the silkworm,
Bombyx mori L. and of the fall webworm,
Hyphaniria cunea Drury were performed in
laboratory.

When a certain dose of an insecticide was
applied against a larva and it was killed by the
insecticidal action after a brief time, the product
of (W—W,) and (T—T,), K, had an approxima-
tely constant value as given in equation 1,

(W—Wo) (T-To)=K (1)
where, W is the dose of an insecticide applied,
W, is the minimum applied dose of the insecticide
for killing the larva, T is the lethal time of the
larva and T, is the minimum lethal time. The
value of K for an insecticide increased straightly
with the larvae developing.

Furthermore, an equation on the relation
between K value and the weight of larva, M,
were obtained as follows,

K=aM+B 2
where, a and B are determined by a combination
of an insecticide and an insect. Expressing K in
pg+hr and M in mg within equation 2 on B.mori,
a value for dichlorvos, malathion, parathion,
y-BHC and carbary! were 0.012, 1.2, 0.024, 0.08
and 0.09, and B for carbaryl was —3.0, for the
others were 0 respectively. On the larvae of
H.cunea, a value for dichlorvos, malathion,
parathion, y-BHC and carbaryl were 1.1, 32,
0.30, 2.5 and 0.48, and B for these were —6.0,
0, —2.0, 0 and O respectively.
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Table 1. The applied dose and the lethal time of dichlorvos against
40, 100, 200 and 1100mg larvae of B.mori.

No. dose group Sc*, pg/ml Sv, pl W, ug T, hr
40 mg Larvae
1 5x 104 2 100 0.15
2 5x10% 2 10 0.20
3 1x103 2 2 0.4
4 1x10° 1 1 0.6
5 2x 102 2.5 0.5 1.1
6 1x10? 1 0.1 5.5
7 2x10! 2.5 0.05 12
8 1x10! 1 0.01 52
100 mg Larvae
1 5x10¢ 2 100 0.25
2 1x10* 2 20 0.30
3 2x10° 5 10 0.40
4 2%x10% 1 2 0.85
5 1x10? 5 0.5 2.7
6 1x10? 1 0.1 18
7 1x10! 3 0.03 73
200 mg Larvae
1 1x10° 2 200 0.35 °
2 1x10* 5 50 0.40
3 2x102 5 10 0.6
4 1x10° 2 2 1.5
5 2x10? 5 1 3.0
6 1x10? 5 0.5 5.7
7 2x10t 5 0.1 49
8 1x10! 5 0.05 95
1100 mg Larvae
1 1x10° 10 1000 0.80
2 1x10° 3 300 0.85
3 1x10* 5 50 1.1
4 2x 103 10 20 1.5
5 1x10% 5 5 4,0
6 2x10? 10 2 9.0
7 1x10% 10 1 26
8 1x10* 5 0.5 102

* Sc: Concentration of the insecticide in the solution used
Sv: Volume of the solution applied against a larva of B.mori
W: Applied dose against the larva

T : Lethal time of the larva, mean of 5 larvae
These symbols are also used in Tables 2, 3, 4 and 5.
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Table 2. The applied dose and the lethal time of malathion against
40, 100, 200 and 1100mg larvae of B.mori.

No. dose group Sc*, pg/ml Sv, pl W, ng T, hr
40 mg Larvae
1 2x108 2.5 500 1.0
2 5x10¢ 2 100 1.5
3 5x10¢ 1 50 1.9
4 1x10¢ 2 20 3.5
5 1x10° 3 25
6 1x10° 1 1 61
100 mg Larvae
1 2% 108 2.5 500 1.5
2 5x10 5 250 2.0
3 5x10 2 100 2.7
4 1x10¢ 5 50 4
5 1x10¢ 2 20 8
6 5x10% 2 10 17
7 1x10° 5 5 42
8 1x10° 2 2 70
200 mg Larvae
1 2x10° 5 1000 2.0
2 1x108 5 500 2.5
3 5x10¢ 5 250 3.0
4 5x10¢ 2 100 4.5
5 1x 104 2 20 18
6 5x10 2 10 49
7 1x108 5 5 98
1100 mg Larvae
1 2%x10° 15 3000 5.0
2 2x108 10 2000 5.7
3 1x10° 10 1000 6.7
4 5% 104 10 500 9.5
5 5x 104 5 . 250 31
6 2x10¢ 10 200 168

* Symbols are shown in footnotes of Table 1.
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Table 3. The applied-dose and the lethal time of parathion against

40, 100, 200 and 1100 mg larvae of B.mori.

No. dose group Sc*, pg/ml Sv, pl W, pg T, hr
40 mg Larvae
1 5x10° 2 10 0.9
2 1x103 2 2 1.4
3 5x 102 1 0.5 3.0
4 1x102 2 0.2 7
5 1x10? 1 0.1 20
6 5x10! 1 0.05 53
100 mg Larvae
1 1x10¢ 2 20 1.4
2 1x10° 5 5 1.9
3 1x10? 2 2 2.6
4 1x102 5 0.5 7
5 1x10? 2 0.2 21
6 5x 10! 1.5 0.075 70
200 mg Larvae
1 1x108 2 200 2.0
2 1x10¢ 5 50 2.1
3 5x 103 2 10 2.5
4 1x108 5 5 3.0
5 1x10° 2 2 4.5
6 1x10? 5 0.5 13
7 1x10? 2 0.2 49
8 5x10! 2 0.1 91
1100 mg Larvae
1 1x10° 2 200 4.5
2 1x104 5 50 5.0
3 2x10° 10 20 5.8
4 1x103 10 10 7.5
5 2x102 10 2 23
6 1x102 10 1 42
7 1x102 3 0.3 118

* Symbols are shown is footnotes of Table 1.
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Table 4, The applied dose and the lethal time of y~-BHC against
40, 100, 200 and 1100mg larvae of B.mori.

No. dose group Sc*, pg/ml Sv, 4l W, ng T, hr
40 mg Larvae
1 1x10° 2 200 0.7
2 1x10¢ 2 20 0.85
3 1x104 1 10 1.0
4 1x108 2 2 2.4
5 5x102 1 0.5 8
6 1x102 2 0.2 22
7 5x10! 1 0.05 60
100 mg Larvae
1 1x10° 2 200 1.1
2 1x104 5 50 1.25
3 1x10¢ 2 20 1.5
4 1x108 5 5 2.8
5 1x10% 2 2 4.5
6 1x10? 5 0.5 21
7 1x102 1 0.1 82
200 mg Larvae
1 1x10° 5 500 1.7
2 1x10% 2 200 1.8
3 1x10 5 50 2.0
4 1x10¢ 2 20 2.5
5 1x10% 5 5 5.0
6 1x10° 2 2 11
7 1x10? 5 0.5 49
8 1x10% 2 0.2 105
1100 mg Larvae
1 1x10° 10 1000 4.0
2 2X 104 10 200 4.5
3 1x10¢ 10 100 5.0
4 1x104 5 50 6.2
5 2x10% 10 20 12.5
6 1x10° 10 10 130

* Symbols are shown in footnotes of Table 1.
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Table 5. The applied dose and the lethal time of carbaryl against
40, 100, 200 and 1100mg larvae of B.mori.

No. dose group Sc*, pg/mi Sv, ul W, pg T, hr
40 mg Larvae
1 5 x10* 1.5 75 0.07
2 1.5%10% 2 3 0.3
3 1 x10% 1 1 0.7
4 5 x10? 1 0.5 1.3
5 1 X102 2 0.2 3.5
6 1 x10? 1 0.1 7.5
7 1 x10t 2 0.02 38
100 mg Larvae
1 5 x10¢ 3 150 0.10
2 1.5x10¢ 5 75 0.18
3 5 x10° 5 25 0.35
4 1 x108 3 3 2.2
5 5 X102 2 1 7.5
6 1 x102 2 0.2 55
200 mg Larvae
1 1.5%108 5 750 0.15
2 1.5%10° 2 300 - 0.20
3 5 x10¢ 3 150 0.25
4 1.5x 104 5 75 0.35
5 5 x10° 5 25 0.8
6 1 %103 3 3 6
7 5 X107 2 1 31
8 1 x10? 5 0.5 78
1100 mg Larvae
1 1 x10° 10 1000 0.35
2 1.5x10° 5 750 0.5
3 3 x10¢ 10 300 0.7
4 1.5x10¢ 10 150 1.1
5 1.5x10¢ 5 75 2.5
6 3 x10° 10 30 125

* Symbols are shown in footnotes of Table 1.
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Table 6. The applied dose and the lethal time of dichlorvos against
20, 40, 80 and 160 mg larvac of H.cunea.

No. dose group Sc*, yg/mi Sv, pl W, pg T, hs
20 mg Larvae
1 1x108 2 200 0.2
2 5x 104 2 100 0.35
3 1x10¢ 2 20 1.1
4 1x10* 1 10 2.0
5 5% 10% 1 5 4.3
6 1x10° 2 2 16
7 1x10° 1 1 43
40 mg Larvae
1 5% 10° 1 500 0.3
2 1x108 2 200 0.5
3 5x10¢ 1 50 1.1
4 1x104 2 20 2.3
5 1x10¢ 1 10 4.9
6 5x108 1 5 13
7 1x10° 2 2 52
80 mg Larvae
1 2% 108 5 1000 0.4
2 1x108 2 200 0.8
3 1x10* 5 50 2.2
4 1x104 2 20 6.2
5 5%x10° 2 10 17
6 1x10° 5 5 70
160 mg Larvae
1 2x10° 10 2000 0.6
2 1x10% 5 500 0.9
3 1x10°8 2 200 1.5
4 2%104 5 100 2.5
5 1x10* 5 50 5.2
6 1x104 2 20 18
7 5%10° 2 10 95

* Sc: Concentration of the insecticide in the solution used
Sv: Volume of the solution applied against a larva of . cunea.
W: Applied does against the larva .
T : Lethal time of the larva, mean of 5 larvae
These symbols are also used in Tables 7, 8, 9 and 10,
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Table 7. The applied dose and the lethal time of malathion against
20, 40, 80 and 160mg larvae of H.cunea.

No. does group Sc*, pg/ml Sv, ul W, pg T, hr
. iz iz

29 mg Larvae

1 5x108 2 1000 1.5
2 5%10° 1 500 2.8
3 1x10° 2 200 5.5
4 1x108 1 100 9.5
5 5x10¢ 1 50 21
6 1x10* 1 20 51
40 mg Larvae
1 5x 108 3 1500 2.1
2 5x10° 2 1000 3.5
3 5x10° 1 500 ‘ 5
4 5x104 5 250 9
5 5x10¢ 2 100 26
6 1x10¢ 5 50 60
80 mg Larvae
1 5x10° 4 2000 3.0
2 5x108 2 1000 6.5
3 5x10° 1.5 750 7.5
4 1x10° 5 500 11
5 1x10° 3 300 29
6 1x10% 2 200 74
160 mg Larvae
1 5%108 10 5000 4.5
2 5x10° 4 2000 8
3 5% 10% 3 1500 10
4 5% 108 2 1000 14
5 5x 108 1.5 750 24
6 1x10° 5 500 87

* Symbols are shown in footnotes of Table 6.



B B RO 45 42 Bl

Table 8. The applied dose and the lethal time of parathion against
20, 40, 80 and 160mg larvac of H.cunea.

No. dose group Sc*, pg/ml Sv, pl W, ng T, hr
20 mg Larvae
1 5x10¢ 1 50 1.3
2 1x104 2 20 1.5
3 5x10° 1 5 2.1
4 1x10% 2 2 3.5
5 1x10° 1 1 6
6 5x10% 1 0.5 12
7 1x10? 2 0.2 40
8 1x102 1 0.1 65
40 mg Larvae
1 1x10° 1 100 2.0
2 5% 104 1 50 2.2
3 1x10¢ 1 10 3.1
4 5x10? 1 5 4.5
5 1x103 1 1 14
6 5% 102 1 0.5 33
7 1x102 2 0.2 78
80 mg Larvae
1 5x10¢ 3 150 2.5
2 1x10¢ 5 50 3.0
3 5%10? 2 10 4.8
4 1x103 5 5 7.5
5 5% 102 2 1 45
6 1x10? 5 0.5 92
160 mg Larvae
1 1x10° 2 200 4.0
2 1x104 5 50 5.0
3 1x10¢ 2 20 6.5
4 5x10% 2 10 9.5
5 1x102 5 5 17
6 1x10° 3 33
7 5% 102 3 1.5 105

* Symbols are shown in footnotes of Table 6.
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Table 9. The applied dose and the lethal time of y~-BHC against
20, 40, 80 and 160mg larvae of H.cunea.

No. dose group Sc*, pg/ml Sv, u W, pg T, hr

20 mg Larvae

1 2.5%X10° 2 500 0.4
2 1 X108 2 200 0.65
3 5 X104 1 50 1.4
4 1 x10¢ 2 20 3.0
5 5 X108 1 5 12
6 1 x10° 2 2 33
7 5 x10? 1 0.5 61
40 mg Larvae
1 2.5x10° 3 750 0.6
2 2.5%10° 2 500 0.8
3 1 x10° 1 100 16
4 5 x10¢ 1 50 2.8
5 1 x10¢ 1 10 13
6 5 x10 1 5 32
7 1 x10° 2 2 68
80 mg Larvae
1 2.5%10% 4 1000 0.8
2 2.6X10° 2 500 1.2
3 1 X10° 1 100 3.0
4 1 X10t 5 50 5.4
5 1 x10¢ 2 20 14
6 5 x10% 2 10 39
7 1 X103 5 5 98
160 mg Larvae
1 2.5%x10° 10 2500 1.2
2 2.5%x10° 4 1000 1.6
3 2.5%x10° 2 500 2.0
4 1 X108 1 100 6.5
5 1 x10* 5 50 15
6 1 X104 3 30 41
7 1 x10¢ 2 20 125

* Symbols are shown in footnotes of Table 6.
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Table 10. The applied dose and the lethal time of carbaryl against
20, 40, 80 and 160mg larvae of I, cunea.

No. dose group Sc*, pg/ml Sv, pul W, pg T, hr
20 mg Larvae
1 3 X108 1.5 450 0.04
2 1.5%x10° 1 150 0.1
3 1.5x10¢ 2 30 0.4
4 1.5x10¢ 1 15 0.9
5 5 x10° 1.5 7.5 2.2
6 5 x10° 1 5 4.8
7 3 x10° 1 3 21
40 mg Larvae
1 3 xl108 2 600 0.06
2 1.5x10° 1 - 150 0.2
3 5 x10¢ 1.5 75 0.35
4 3 x10¢ 1 30 0.9
5 1.5%x10* 1 15 2.6
6 1 x10¢ 1 10 7.5
7 5 x10% 1.5 7.5 35
80 mg Larvae
1 3 X108 3 900 0.08
2 1.5%x105 2 300 0.2
3 1.5x10° 1 150 0.35
4 1.5%x10¢ 5 75 0.8
5 1.5x10¢ 2 30 2.7
6 1 x10¢ 2 20 7.5
7 1.5x10¢ 1 15 47
160 mg Larvae
1 1.5% 108 10 1500 0.12
2 1.5x10° 5 750 0.23
3 1.5%10° 2 300 0.4
4 3 x10* 5 150 0.7
5 1.5%x10¢ 5 75 1.8
6 1.5%x 104 3 45 5.5
7 1.5x10¢ 2 30 60

* Symbols are shown in footnotes of Table 6.
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Table 11. Values of W, Wy, T, T, and K for dichlorvos against
40, 100, 200 and 1100mg larvae of B.mori.
W*, pg Wo, pg T, hr To, hr K, pg-hr
40 mg Larvae
100 0.01 0.15 0.15 0
10 0.01 0.20 0.15 0. 500
2 0.01 0.4 0.15 0.498
1 0.01 0.6 0.15 0.446
0.5 0.01 1.1 0.15 0.466
0.1 0.01 5.5 0.15 0.482
0.05 0.01 12 0.15 0.474
0.01 0.01 52 0.15 0
100 mg Larvae
100 0.03 0.25 0.25 0
20 0.03 0.30 0.25 1.00
10 0.03 0.40 0.25 1.50
2 0.03 0.85 0.25 1.18
0.5 0.03 2.7 0.25 1.15
0.1 0.03 18 0.25 1.24
0.03 0.03 73 0.25 0
200 mg Larvae
200 0.05 0.35 0.35 0
50 0.05 0.40 0.35 2.50
10 0.05 0.6 0.35 2.49
2 0.05 1.5 0.35 2.24
1 0.05 3.0 0.35 2.52
0.5 0.05 5.7 0.35 2.41
0.1 0.05 49 0.35 2.43
0.05 0.05 95 0.35 0
1100 mg Larvae
1000 0.5 0.80 0.80 0
300 0.5 0.85 0.80 15.0
50 0.5 1.1 0.80 14.9
20 0.5 1.5 0.80 13.7
5 0.5 4.0 0.80 14,4
2 0.5 9.0 0.80 12.3
1 0.5 26 0.80 12.6
0.5 0.5 102 0.80 0

* W : Applied dose of the insecticide against a larva of B.mori.

Wo: The minimum applied dose of the insecticide
T : Lethal time of the larva

Ty : The minimum lethal time

K : The product of (W-Wy) and (T-T,)

These symbols are also used in Tables 12, 13, 14 and 15.
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Table 12, Values of W, W, T, Ty and K for malathion against
40, 100, 200 and 1100mg larvae of B.mori.
W*, nug Wo, 18 T, hr To, hr K, pg-hr
40 mg Larvae
500 1 1.0 1.0 0
100 1 1.5 1.0 49.5
50 1 1.9 1.0 44,1
20 1 3.5 1.0 47.5
3 1 25 1.0 48.0
1 1 61 1.0 0
100 mg Larvae
500 2 1.5 1.5 0
250 2 2.0 1.5 124
100 2 2.7 1.5 118
50 2 4 1.5 120
20 2 8 1.5 117
10 2 17 1.5 124
5 2 42 1.5 122
2 2 70 1.5 0
200 mg Larvae
1000 5 2.0 2.0 0
500 5 2.5 2.0 248
250 5 3.0 2.0 245
100 5 4.5 2.0 238
20 5 18 2,0 240
10 5 49 2.0 235
5 5 98 2.0 0
1100 mg Larvae
3000 200 5.0 5.0 0
2000 200 5.7 5.0 1260
1000 200 6.7 5.0 1360
500 200 9.5 5.0 1350
250 200 31 5.0 1300
200 200 168 5.0 0

* Symbols are shown in footnotes of Table 11.
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Table 13. Values of W, W,, T, Ty and K for parathion against
40, 100, 200 and 1100mg larvae of B.mori.
W*, pg Wo, 8 T, hr T, hr K, pgehr
40 mg Larvae
10 0.05 0.9 0.9 0
2 0.05 1.4 0.9 0.975
0.5 0.05 3.0 0.9 0.945
0.2 0.05 7 0.9 0.915
0.1 0.05 20 0.9 0.955
0.05 0.05 53 0.9 0
100 mg Larvae
20 0.075 1.4 1.4 0
5 0.075 1.9 1.4 2.46
2 0.075 2.6 1.4 2,31
0.5 0.075 7 1.4 2.38
0.2 0.075 21 1.4 2.45
0.075 0.075 70 1.4 0
200 mg Larvae
200 0.1 2.0 2.0 0
50 0.1 2.1 2.0 4,99
10 0.1 2.5 2.0 4,95
5 0.1 3.0 2.0 4,90
2 0.1 4.5 2.0 4.7
0.5 0.1 13 2.0 4.44
0.2 0.1 49 2.0 4,71
0.1 0.1 91 2.0 0
1100 mg Larvae
200 0.3 4.5 4.5 0
50 0.3 5.0 4.5 24.9
20 0.3 5.8 4.5 25.6
10 0.3 7.5 4,5 29.1
2 0.3 23 4.5 24.1
1 0.3 42 4,5 26.3
0.3 0.3 118 4.5 0

* Symbols are shown in footnotes of Table 11.
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Table 14. Values of W, Wy, T, T, and K for r-BHC against
'40, 100, 200 and 1100mg larvae of B.mori.
W*, g Wo, 18 T, hr To, hr K, pg-hr
40 mg Larvae
200 0.05 0.7 0.7 0
20 0.05 0.85 0.7 2.93
10 0.05 1.0 0.7 2.99
2 0.05 2.4 0.7 3.32
0.5 0.05 8 0.7 - 3.29
0.2 0.05 22 0.7 3.20
0.05 0.05 60 0.7 0
100 mg Larvae
200 0.1 1.1 1.1 0
50 0.1 1.25 1.1 7.49
20 0.1 1.5 1.1 7.96
5 0.1 2.8 1.1 8.33
2 0.1 4.5 1.1 8.36
0.5 0.1 21 1.1 7.96
0.1 0.1 82 1.1 0
200 mg Larvae
500 0.2 1.7 1.7 0
200 0.2 1.8 1.7 20.0
50 0.2 2.0 1.7 15.0
20 0.2 2.5 1.7 15.8
5 0.2 5.0 1.7 15.8
2 0.2 11 1.7 16.7
0.5 0.2 49 1.7 14.2
0.2 0.2 105 1.7 0
1100 mg Larvae
1000 10 4.0 4.0 0
200 10 4.5 4.0 95.0
100 10 5.0 4.0 90.0
50 10 6.2 4.0 88.0
20 10 12,5 4.0 85.0
10 10 130 4.0 0

* Symbols are shown in footnotes of Table 11,
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Table 15. Values of W, W, T, T, and K for carbaryl against

40, 100, 200 and 1100mg larvae of B.mori.

W*, ug Wo. pg T, hr To, hr K, pghr
40 mg Larvae
75 0.02 0.07 0.07 0
3 0.02 0.3 0.07 0.685
1 0.02 0.7 0.07 . 0.617
0.5 0.02 : 1.3 0.07 0.590
0.2 0.02 3.5 0.07 0.617
0.1 0.02 7.5 0.07 0.594
0.02 0.02 38 0.07 0
100 mg Larvae
150 0.2 0.1 0.10 0
75 0.2 . 0.18 0.10 5.98
25 0.2 0.35 0.10 .6.20
3 0.2 2.2 0.10 5.88
1 0.2 7.5 0.10 5.92
0.2 0.2 55 0.10 0
200 mg Larvae
750 0.5 0.15 0.15 0
300 0.5 0.20 0.15 15.0
150 0.5 0.25 0.15 15.0
75 0.5 0.35 0.15 14.9
25 0.5 0.8 0.15 15.9
3 0.5 6 0.15 14.6
1 0.5 31 0.15 15.4
0.5 0.5 78 0.15 0
1100 mg Larvae
1000 30 0.35 0.35 0
750 30 0.5 0.35 108
300 30 0.7 0.35 94.5
150 30 1.1 0.35 90.0
75 30 2.5 0.35 96.8
30 30 125 0.35 0

* Symbols are shown in footnotes of Table 11.
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Table 16. Values of Wy, Ty and K for five insecticides against the
various instar larvae of B.mori.

Larvae

Minimum

Minimum

. N s K, pgehr x
Insecticides Instar We;\;}z{ht, 3gsll'c(lwo ltfrtr?ea,l T, — PR —— };{zgf?llr
mg ne hr il

3 40 0.01 0.15  0.446-0.500  0.475 0.019 5 0.48

3 100 0.03 0.25 1.00-1.50 .21 0.163 5 1.2
Dichlorvos 4 200 0.05 0.35 2.24-2.52 2.43  0.102 6 2.4

5 1100 0.5 0.8 12.3-15.0  13.8  1.012 6 13.3

3 40 1 1.0 44.1-49.5  47.3  2.00 4 48

3 100 2 1.5 117-124 121 2.79 6 120
Malathion 4 200 5 2.0 235-248 241 464 5 240

5 1100 200 5.0 1260-1360 1318 40.2 4 1320

3 40 0.05 0.9 0.915-0.975  0.948 0.022 4 0.96

3 100 0.075 1.4 2.31-2.46 2.40  0.060 4 2.4
Parathion 4 200 0.1 2.0 4.44-4.99 479 0.18 6 4.8

5 1100 0.3 4.5 24,1-29.1 260 173 5 26.4

3 40 0.05 0.7 2.93-3.32 3.14 0.153 5 3.2

3 100 0.1 1.1 7.49-8.36 8.02 0.279 5 8.0
7-BHC 4 200 0.2 1.7 14.2-20.0 16.3 1.84 6 16

5 1100 10 4.0 85.0-95.0  89.5  3.6¢ 4 88

3 40 0.02 0.07  0.590-0.685  0.621 0.03% 5 0.6

3 100 0.2 0.10 5.88-6.20 599 0.124 4 6
Carbaryl 4 200 0.5 0.15 14.6-15.9 151  0.42%6 6 15

5 1100 30 0.35 90-108 97.3  6.63 4 96

* Kcal: Calculated values that were substituted 2, B and M of each insecticide for equation
K=aM+B, where a for dichlorvos, for malathion, for parathion,
carbaryl are 0.012, 1.2, 0.024, 0.08 and 0.09 respectively, and B for carbaryl is —3.0,
for the others are 0.

for y-BHC and for
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Table 17. Values of W, W, T, T, and IK for dichlorvos against
20, 40, 80 and 160mg larvae of H.cunea.

W*, ug Wo, g T, hr To, hr K, pg+hr
20 mg Larvae
200 1 0.2 0.2 0
100 1 0.35 0.2 14.9
20 1 1.1 0.2 17.1
10 1 2.0 0.2 16.2
5 1 4.3 0.2 16.4
2 1 16 0.2 15.8
1 1 43 0.2 0
40 mg Larvae
500 2 0.3 0.3 0
200 2 0.5 0.3 39.6
50 2 1.1 0.3 38.4
20 2 2.3 0.3 38.0
10 2 4.9 0.3 36.8
5 2 13 0.3 38.1
2 2 52 0.3 0
80 mg Larvae
1000 5 0.4 0.4 0
200 5 0.8 0.4 78.0
50 5 2.2 0.4 8L.0
20 5 6.2 0.4 87.0
10 5 17 0.4 83.0
5 5 70 0.4 0
160 mg Larvae
2000 10 0.6 0.6 0
500 10 0.9 0.6 147
200 10 1.5 0.6 171
100 10 2.5 0.6 171
50 10 5.2 0.6 184
20 10 18 0.6 174
10 10 95 0.6 0

* W : Applied dose of the insecticide against a larva of H.cunea
Wy: The minimum applied dose of the insecticide
T : Lethal time of the larva
To: The minimum lethal time
K : The product of (W-Wy) and (T-T,)
These symbols are also used in Tables 18, 19, 20 and 21.
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Table 18. Values of W, W,, T, T and K for malathion against
20, 40, 80 and 160mg larvae of H.cunea.

W*, ng Wo, pg T, hr To, hr K, pg-hr
20 mg Larvae
1000 20 1.5 1.5 0
500 20 2.8 1.5 624
200 20 5.5 1.5 720
100 20 9.5 1.5 640
50 20 21 1.5 585
20 20 51 1.5 0
40 mg Larvae
1500 50 2.1 2.1 0
1000 50 3.5 2.1 1235
500 50 5 2.1 1305
250 50 9 2.1 1380
100 50 26 2.1 1195
50 50 60 2.1 0
80 mg Larvae
2000 200 3.0 3.0 0
1000 200 6.5 3.0 2800
750 200 7.5 3.0 2475
500 200 11 3.0 2400
300 200 29 3.0 2600
200 200 74 3.0 0
160 mg Larvae
5000 500 4.5 4.5 0
2000 500 8 4.5 5250
1500 500 10 4.5 5500
1000 500 14 4,5 4750
750 500 24 4.5 4875
500 500 87 4.5 0

* Symbols are shown in footnotes of Table 17.
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Table 19. Values of W, W,, T, T, and K for parathion against
20, 40, 80 and 160mg larvae of H.cunea.

W*, ug Wo, pg T, hr T, hr K, pgehr
20 mg Larvae

50 0.1 1.3 1.3 0

20 0.1 1.5 1.3 3.98
5 0.1 2.1 1.3 3.92
2 0.1 3.5 1.3 4.18
1 0.1 6 1.3 4.23
0.5 0.1 12 1.3 4.28
0.2 0.1 40 1.3 3.87
0.1 0.1 65 1.3 0

40 mg Larvae

100 0.2 2.0 2.0 0
50 0.2 2.2 2.0 9.96
10 0.2 3.1 2.0 10.78
5 0.2 4.5 2.0 11.04
1 0.2 14 2.0 9.60
0.5 0.2 33 2.0 9.30
0.2 0.2 78 2.0 0

80 mg Larvae

150 0.5 2.5 2.5 0
50 0.5 3.0 2.5 24.8
10 0.5 4.8 2.5 21.9

5 0.5 7.5 2.5 22.5
1 0.5 45 2.5 21.3
0.5 0.5 92 2.5 0

160 mg Larvae

200 1.5 4.0 4.0 0
50 1.5 5.0 4.0 48.4
20 1.5 6.5 4.0 46.3
10 1.5 9.5 4.0 46.8

5 1.5 17 4.0 45.5
1.5 33 4.0 43.5
1.5 1.5 105 4.0 0

* Symbols are shown in footnotes of Table 17.
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Table 20. Values of W, W, T, T, and K for y-BHC against

20, 40, 80 and 160mg larvae of . cunea.

W, g Wo, g T, hr To, hr K, pgehr
20 mg Larvae
500 0.5 0.4 0.4 0
200 0.5 0.65 0.4 49.9
50 0.5 1.4 0.4 49.5
20 0.5 3.0 0.4 50.7
5 0.5 12 0.4 52,2
2 0.5 33 0.4 48.9
0.5 0.5 61 0.4 0
40 mg Larvae
750 2 0.6 0.6 0
500 2 0.8 0.6 99.6
100 2 1.6 0.6 98.0
50 2 2.8 0.6 105.6
10 2 13 0.6 99,2
5 2 32 0.6 94,2
2 2 68 0.6 0
80 mg Larvae
1000 5 0.8 0.8 0
500 5 1.2 0.8 198
100 5 3.0 0.8 209
50 5 5.4 0.8 207
20 5 14 0.8 198
10 5 39 0.8 191
5 5 98 0.8 0
160 mg Larvae
2500 20 1.2 1.2 0
1000 20 1.6 1.2 392
500 20 2.0 1.2 384
100 20 6.5 1.2 424
50 20 15 1.2 414
30 20 41 1.2 398
20 20 125 1.2 0

* Symbols are shown in footnotes of Table 17,
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Table 21. Values of W, W,, T, Ty and K for carbaryl against
20, 40, 80 and 160mg larvae of H.cunea.

W*, pg Wo, g T, hr T,, hr K, pgehr
20 mg Larvae
450 3 - 0.04 0.04 0
150 3 0.1 0.04 8.82
30 3 0.4 0.04 9.72
15 3 0.9 0.04 10.32
7.5 3 2.2 0.04 9.72
5 3 4.8 0.04 9.52
3 3 21 0.04 0
40 mg Larvae
600 7.5 0.06 0.06 0
150 7.5 0.2 0.06 20.0
75 7.5 0.35 0.06 19.6
30 7.5 0.9 0.06 18.9
15 7.5 2.6 0.06 19.1
10 7.5 7.5 0.06 18.6
7.5 7.5 35 0.06 0
80 mg Larvae
900 15 0.08 0.08 0
300 15 0.2 0.08 33.0
150 15 | 0.35 0.08 36.5
75 15 0.8 0.08 43.2
30 15 2.7 0.08 39.3
20 15 7.5 0.08 37.1
15 15 47 0.08 0
160 mg Larvae
1500 30 0.12 0.12 0
750 30 0.23 0.12 79.2
300 30 0.4 0.12 75.6
150 30 0.7 0.12 69.6
75 30 1.8 0.12 75.6
45 30 5.5 0.12 80.7
30 30 60 0.12 0

* Symbols are shown in footnotes of Table 17.
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Table 22, Values of Wy, To and K for five insecticides against the
various instar larvae of H. cunea.
Larvae Minimum  Minimum K .h
Insecticides Weight, applied — lethal il K*cal
Instar M ose, Wy time, T, g-hr
mg g he Range Mean S.D. n H
3 20 1 0.2 14.9-17.1 16.1 0.739 5 16
. 3 40 2 0.3 36.8-39.6 38.2 0.98 5 38
Dichlorvos 4 80 5 0.4 78.0-87.0 82.3 3.27 4 82
5 160 10 0.6 147-184 169 12.3 5 170
3 20 20 1.5 585-720 642 49,2 4 640
' 3 40 50 2.1 1195-1380 1279 70.5 4 1280
Malathion 4 80 200 3.0 2400-2800 2569 151 4 2560
5 160 500 4.5 4750-5500 5094 298 4 5120
3 20 0.1 1.3 3.87-4.28 4,08 0.159 6 4
. 3 40 0.2 2.0 9.30-11.0 10.1 0.672 5 10
Parathion 4 80 0.5 2.5 21,3-24,8 22.6 1.54 4 22
5 160 1.5 4.0 43.5-48.4 46.1 .60 5 46
3 20 0.5 0.4 48.9-52.2 50.2 L4 5 50
3 40 2 0.6 94.2-105.6 99,3 3.67 5 100
r-BHC 4 80 5 0.8 191-209 201 6.86 5 200
5 160 20 1.2 384-424 402 14.6 5 400
3 20 3 0.04 8.82-10.3 9.62 0.482 5 9.6
3 40 7.5 0.06 18.6-20.6 19.2 0.562 5 19.2
Carbaryl 4 80 15 0.08 33.0-43.2  37.8 3.77 5 38,4
5 160 30 0.12 69.6-80.7 76,1 3.8 5 76.8

* Kcal: Calculated values that were substituted a, B and M of each insccticide for
equation K=aM+B, where a for dichlorvos, for malathion, for parathion, for
r-BHC and for carbaryl are 1.1,

32, 0.30, 2.5 and 0.48,

insecticides are —6.0, 0, —2.0, 0 and O respectively.

and B for these
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