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26. FBBJHOBRBICHTIBIEERICEITIMAR (F24) HEBRRFONREYI Y
WHBIUNFIVHHRICHT 3 RADHAOERNRRE WO, WEHMIES G
BET ARSI, THE#RAfRisEAr3-5) 51. 5. 21 %8

1) AIFRKCHELIZSORSANZRE 3 by ikl 35 BMB HA (DDVP, <35 vy,

%574, r-BHC #8108 NAC), XU, T varihdue w43 3 m#n (DDVP, <355
Z v LU r-BHC) s FsE - MIEME DGR %2 I,

(2) BlFiommIc:, HEMCHEREOREK 2 I /vy P2AOTRATIHAEZEML
1z, COBE, MR (W) RIEENKE E BHAROKK X > TRE 3,

(3) MIBHROhHE 1 HSo/hEY » —VRBL, BIRE L FEMCBREL, £LBbrsL 5k
MNEEIEE LI,

@) KEP—EOHROBEEKRHCOWTIE, BRABGEHEARER? W, BAREREE2 T, & Th,

HEFAgRIEW & HFERHE T BRIz, (W-Wo) (T-Ty)=K oRT&b3n s HlFKHY, KiZE
s, HOKRMMBRREBCUIZMN-T, KOMIRKIZZSH, KEHROKR (M) & ORK
X K=aM+B 2 2—RRATHOLLAZ L L2¥] 12, 6, BRRALBAFEOMARIRE >THRE
BEMTDH 5.,

(5) HuMgkIk% pg, BOESFM%2 hr, BAM % mg THDTE, NRTva bvhhoBaicit,

DDVP, < 35vy, 3 %4>, r-BHC &8 NAC 20T, eikzhh, 011, 1.7, 0.15,
1.035 X 260.62 (10-°hr) O¥Mi& b, Bz zh£h, 0, —4.0, 4.0, —7.03 X0 (ug-hr)

OB E -1z, Fi, "FTUNHHOYF/, DDVP, <5742k r-BHC k21T,

aixenzh, 0.18, 503Xk 024 (10-°hr), Biz 0, 804 LT 0 (ug-hr) OBULE 221z,

(6) MERRIMREMAILTHLNI K=aM+B £ w5 —XA0EN e & B O Okpick b4

Rt 5 R AOH AN RHETE B E M -1,

SORzAZNREL I MY HHICH T A2REAO
FINTDNTIE, H Y FFr, T d— bD LDs il
DT DT « RIGY Oy, 03—, ¥—2
NoD LCh IZDWT DR 62 O 145, EPN,
DDVP, PAP 3108z K9 @ LCy iDNTD
BEH LY Oft&Edd b, 20 6i0ndh dHRoshs
LT ONT, BIEFID LDsgo {lids B4 M& LCso {HDS
IHZIING 5 & LT A8, HIE QIR ELLIiC
FbUTH a2,

gEAli X 3 BEROBGERALTOWTIE,  HIHAHD
BRI T X2 Ty oy RVe GRS D
BRI —BFERS I OMFRERDTEERNE LT,

(W—Wo) (T—-To)=K n
pIGRULT. T e, W: RafAdks, Wo: RASGE
HONSELE, T : BoEeEE, To: MABIERM, Kk
i QR AT

WD T3, YARHAL CHELICSOR %3 b
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v BT S A PR ERAI ORI 285, Mgkt
EHFENH ORI, ()RTEbah, KidERE S
b, Ubd, KOWHDBERDOEKE (M) & —KOBER
K=aM-+B 2
THbOLEBS T L BHELL.

A3 DDVP, <5V, #3535+, r-BHC
BLO NAC Z ALBIBLIc~A2EL 2 b UHHIL,
¥7z DDVP, <574 88X r-BHC ZnFT v
TR L e, RO EWIRY L2 E D
MR BIoDIITR > TFERPHD FEDICLD
Th s,

BERRABRIILD, NREY B b HROREEL
B TS QIR 2 W I 10 T BRI [ 228
RS, MIEHRRKEL sz B
3, FlenF 2V AHROMECHEURBYIZEET
I o TR EEH KERB R /AR, WRPEHIRN S
ICRAT 5.
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BRRH : AR T 3 b o S— R R 2 R R
BT eEse VLT AT MY 24 2 TRIVATY
HiD b DT, R 10mg (2 43)~860mg (643) O
RS %, 2N ZHOLXERNMOKTITIRL r20f
BN TEY— 2 R RO L TRKRL ., ~
F Y HEH— AN 254, K, 28°C TM
U b DT, (kTR 10mg~180mg OIEIROLHH %,
ZRFNOEBENOEIICERL 1SN TY
—~Is B ROHLU THAL I
grtaAl ¢ ji» &EL DDVP, =35 vy, <5 F
#+v, r-BHC X0 NAC osfEE2Ht3H L, FrEd
WietEBiL 1,

REHIURR

EHMERAZS XUEAERORDA: 1 /08Ry
b 2 LTI 2 kiR A HIERRAL 12,
LOFHETIR, YHRIEMOTUE S Sc, WK OARR
»Sv &3k, HAKRWIIR, W=ScxSv TKRF
3,

COMMAETIE, SRbss Bk filniciy—
RBHINZTEDBTFILL, 201D, H5HUD
PERAMUT U EOAER 2 1T HRTHRR TN, WY
nIro¥Ry FRMANBCEITLE, KK 10mg D
DA 1pl, 100mg DLHIT 5pd DERD b DHS
BHTH -1,

NEBRHOBIEE TORBELORIVESH K UEBIER
MR © IEALILHE Odu SKFI DRIt X OV
Witk > TR A4, (HIVHEOESEIE, XUDO
ERRIEY 5 4 DEER 2 R TIEORMBICEET S T
Lz s, FixOEROIRMES 6 FIORMED K313 T
b, BV (B2 E5ATIELARBERY
V) BBz ORBIELAGEL T2, SEFILEIGH» 5
HIEF TIREL 22051 % 2 O OHFERRI(T) & L,
Lo eI -1,

NAEY 3 PIHRICDNTORERR

(i) DDVP:{km (10+0.5) mg, (40+1) mg,

(100£2) mg, (210+3) mg 351 ¢* (860+£10) mg O
MP PR U TE, Table 142 1 FOHBDOBOIT
2H{DOEEOIEB 2 H 3FOREIN T oy b
THA LIS A ORM, FHEM, BEEEIOMN i
ERMYE LDz DOTHS, HEMMEA(W)IRIT 237
(Sc) LI3h] (Sv) OEE DEliT L >TRED, 8
ATloiftE 225, ZRuciisd 5 5 BB OMEEIE
NERNR S TUT) DMl & 5 5, HFfEAKOHRE 1
DOy p =LKL, 25°C REBWTHEELIC

(i) °w5vy K (10+£0.5) mg, (40+1) mg,

(100£2) mg L (210+3) mg OHZHHL, R
1300 FBERLAET IV 2ALIE
WO O&ME, M BEERROBNRS E2ID ¥
Wiz Dps Table 2 ThH5., MAKBRE4HD
itt, Zhizhiisd 3 5 REOVLBFRIIZEE S HO
MEres,

(ili) /¢3FA4> : (10+£0.5) mg, (40+1) mg,
(100+2) mg, (210+3) mg I LIF (700£8) mg D
HEPHAL, H1FHBOBORFRERULET/T
FA LR AL ISBE O, HEHE BoEREOE
i &% bk & iz b Db Table 3 TH5, ff
FIZEIF 4 HOM, Z2hieiind 3 5 REOFEHR
FERFRNIZEE 5 DM & 15 B,

(iv) y-BHC: (10+£0.5) mg, (40+1) mg, (120
+2) mg 3L (380+5) mg DR HLEL, H18
BOBDIZELEMWUAIET r-BHC 2HERAL 1256
D&, I BEEFITOMMMIL E 2R b T LD
tc b D) Table 4 TH 2, HiJIRRUIZIT 4 TIOMM,
ZhTHSd 5 5 AL OSEEFFENF IR 5 TIDf e
5,

(v) NAC: (10+0.5) mg, (40+1) mg, (100+2)
mg, (380+5) mg LY (750+8) mg DHi% tA
U, 183300 ERENULAILET NAC 215/
LT Ra oRfl, ML FBEEF I OBt & %21
b Ewiz 4 OH Table 5 TH5, HEIKLLIZE4
M, Zhurdits 3 5 KALD-LIIFENF NI 5
Tl 25,

NFIYHHRIZDNWTORE

(i) DDVP: {kTi (10£0.5) mg, (25+1) mg,
(60£2) mg LT (180+£3) mg O B HRAL 123}
4, Table 6 i3 1 DI DISDIT 2 O DL
WRDIFIORKIZIT T 2o Ry FTREELIZES
D&M, HIMI, BEEMNOBNMS &2 E LD
1bDTH, HEMAKR (W) 2525 (Sc) L3
(Sv) DEUHDENT L > TRE h, W4T DML 25,
ZHUTSd 5 5 BB OV HHFERF NI ET 5 FI(T)
DOffir 723, FFEMHOME 1TAS20 v~ VI
U, 25°C {THTREKLI.

(ii) 7¢5F+> :(10£0.5) mg, (25+1) mg,
(60+2) mg 3L (180£3) mg D 2HERL, H
1B BOBDOIC ERERIUGIET/ S 4 2HERAL
1A DR, ML BOEEHOBENEL 2D
FEDICL O Table 7 TH 5, HAKERIIIFE4H
Dff, ZHIHIET 3 5 REOEHBGERERE 5
DIEEL S,

(iii) 7-BHC: (10+0.5) mg, (25+1) mg, (60
+2) mg 3L (180+3) mg OB 4L, H1TH
BOBOIELRERALAET r-BHC 2lHALIZHEA
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D&Y, HEE FEEREOEMNEL E2IY T LD
7% DHs Table 8 Th 5. HRifsRLEU 4 FODH,
ZRIC G 3 5 RELOFIBFER I 5 T E
3.

7 8]

NZREY 3 PIHRIZDNTOHER

(i) DDVP: (ki 40mg O i R~ OHifAgkER
(W) &z OFEflic X 5 HE3 L 1 BEA b O EBFERE
(T)ix Table 1 FAHEBIFESHITTHED TH
3, LLT, LhsORl%, SENCWERRBENCT %
&b, Wy 7 EkBL ey b9 5L, Fig.d
CHEAHI 0L KB EIN B, FHik, {KHEH10,
100, 21033 L ¢¥ 860mg O BT DOWTOWE TixA%
OEAFEB IS PUCRTEY TH Y, A 40mg
OB L ARk, WERRHLC T 28ilillice b, Wi
757 L UTRRTHIE, {(KE40mg & AU HRDONR

HERROBEE & 72 555, MidEL<.

(i) =3V : ik 40mg O HERHUT DV TIRN
SN HEFER (W) & Zhic ST 5 RO HTERE
FI(T)it Table 2 (F4FBLMSTIRFZTAD T
bHa, THHOHI%, RCWL2cT2ED,
Mgy s 7 e Sy 95 &, Fig.l OH=MH]
DX rEEINS. FAftic, $#4H10, 1001
210mg DHERAIC DN TOWE TR A X OH 4 FB
SOESHICRTIY Thh, HE0mg OHELIA
BHTipnE s 7 7 £ LTRURTHIE, RUHIARZ 2
5, HIIEIT 5.

(i) 7#FFF > 1 KK 40mg OB~ DHIH K
B(W) & zhuc & 5 MORIZHIEHRH(T)id Table 3
HAEBIUESFILRA T TH 5. Th b OFUl
%, FRREARENKsS 7RiIcTay b5 E,
Fig.1 OBMHIO L S iciiE e h 5, [FHuT, {KHIO,
100, 2103 X Z¥ 700mg @ HUT-DOWTOW & TidFA%
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Relation between the applied dose and the lethal time of five insecticides
against 40mg larvae of S.litura.
©: 7r-BHC, O : carbaryl.

A @ dichlorvos, A : malathion,
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O 4GB LM TUTRTALY Thb, T 40mg
OYN E RTINS 7 & UTRATHE, L
Hinz 22 258, RidHmsd s,

(iv) y-BHC: AT 40mg O MM~ADW & Tt
Table 4 MAGBLEMSTUTRTWMH TH S, C
L OB LR & MRILS 7 7 ERRRT S &,
Fig.1 0=MAD L Sicfidfian s, Mz, {ARI10,
12043 % 2¢ 380mg QRUTDNTOW & T RZHITRT
MHTHH, WRITNIE, A 40mg LFUHRTE 2
A0, Rk,

(v) NAC: thFH40mg ODHRADOWE Tit Table 5
RTMD TH 3, chdsDili% EiRE AL T
y37 ke Sey bT5E, Fig.l OHARIDL S i
RN 5. [AfHz, 10, 100, 38033 kX 750mg @
HEOWTOWE TIRAZITRTM b Th Y, MRT
g, A 40mg LU HIM & 20 248, KIZ#mS
3,
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(i) DDVP: {AR 25mg @ k4 i~ DH/Hsknt
(W) & 2 ogiflic X 5 8 1 50124 b OB FENs I
(T)2 Table 6 HY4 N33 L ONEOUCRTMY CTh 5,
INH O %, HMRWEREMIET2E D, WX
57 LKL ey b5 E, Fig.2 OLZEMHO
Loirf@tans, Ak, $#m10, 6013 05180mg
DOHIZDNWTOWE TIRARDOH 4 Tl LW S Tl
R TH Y, (AT 25meg OHH & FABHT, ML
&5 7 FeRdiud, FUERON RO &
2 5h% Kix#L.

(i) K3 FA : (ki 25mg OHRBH~NDOWE Z
NiEsGd 3 Tt Table 7 854 T{4s L U0 S THTR
THEHThHB, ThdORN%, LIEL TR
y57 kieFoy b3 5E, Fig.2 ORMLAIOL S iC
Mrshs, AR, {kF10, 6035k 180mg Oift
OWTOWE TiIZHEDOM 4 03 L0 s TUTRT

it il I W R E | 1 L

05 1

o
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Lethal time, T, hr

Fig. 2,

©: r-BHC.

Relation between the applied dose and the lethal time of three insecticides
against 25mg larvae of G. mellonella,

A : dichlorvos, @ : parathion,
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WHThHH, {AE25mg OEHAE L ARCRRTNE,
FIU BRI OIhEHIRDEEEL & 22 245, BIEARRT 5,

(iii) 7-BHC : {k 25mg © HRB~DOWE 21
iTXHET % Tt Table 8 {4 HB L 5 HicRd
AdHTH2, LREEMBCHEEESI 7 RS0y b
J 5L, Fig. 2 0O-MARIO X S icEEfE a5, AR
iT, {AiR10, 603 X 7" 180mg DHIZDNTOWET
BRITATRTID TH Y, HRTHIL, {FHE25mg &
U BRI L 72 50, BIdEET 5.

z =

{h1K 40mg ODAREVI MY HHITEICNT S
DDVP gkt (W) & 5 KB 1T & 2 JELh R O
YEFEE (T) & ORR Fig. 1 it H=AHITRL
THah, Ther s, HFATLROBRKICESS
HWTWBLEMHA, 20T, WE° LACEHRT,
8 AL 3 BE HE ST SEAE Wo 35 OV B A B SEREY T, %
Table 1 DI F 1 Fig. 1 it 2R ZhRDTH
2%, Wo=05pg To=01hr &3 LT
Table 1 DWMIEW, TBIPERLZ OIS ITUTEK
WizWo, To2ZhZh ST UHIEUE UTHD
FEWTABE, Table 9 Ok 5ic7csd,. ZhbdboD
T, JCX TR HHBHU ()R

(W—-W,) (T-To)=K (1)
AL TA B L, ZhZNDHEIMOW, TITINT
KO hsa, L5 IRLTRDSNIKD
fit% Table 9 5K T, FARKOED FKViTk
b, {kIR10, 100, 2103k ¢* 860mg DHDZINFN
Lo, Wy, T 2R®», Table 1 OEWHEW, TiT
W38, KOMfieRy, 2h oMb EDTAHBE,

Table 9 DX diciz 5,

ADOHE R~ 5V kDWW, {KFE 10, 40, 100
BXY 210mg ONREL 3 b oHBUCHL TR,
‘o hi- K Offii Table 10 5 T2 R3TMb TH
3.

RS FF L RDNT, {10, 40, 100, 21035170
700mg ODNREV 3 by P HDOENFNITD N, 3
iz X b5 N1 K O ffix Table 11 5 RY
FbEzs,

7-BHC D34, {410, 40, 1203 X 08 380mg O
NAREY I PPROZAZFHNICOE, HELELH
72 K Dffiiz Table 12 555t 225,

NAC o}, 2 ZNDHTEONREL I MY
Yaicox, HEK X bE LM K Offiix Table 13
MO ST B,

Table 9~Table 13D Wy, To, K 22 & D%
bg &, Table HITRL Tz, COHOF 6 FliTI,
Table 9~Table 13 OFFIFY, HEINICHLNIKD
{HOWMALRL TH B, H7EIX TGN, 5 8 GULAE
HRZERRT, HOFnRRKOM0 & 728 5 2 EiAR
Berd.

thik 25mg DN F Ty Lhe 1 Fiesdd s DDVP
DOHEAZRE (W) & SLHEBFERII(T) & OBIfRIE Fig. 2
REZSAMTRLTH 58, Fig. 1 kRS
MINBIRIERIIA N TS, 22T, LREFUER
T, WoX'T, % Table 6 Oif{F 721k Fig.2 E
RRDTHBE, We=05pg, To=0.15hr &/25,
T, Table 6 OBMWHE W, T BL EEOXS
UTRDIZ W, To 22N ZNE2 L DIciilE
LTHYD 2 EHTHABE, Table 15 D L 3iiz 3,

500 -
b
<
0
<
g
3
©
>
i
Weight of larvae, M, mg Weight of larvae, M, mg
Fig. 3. Relation between K values for dichlorvos (A), malathion (A), parathion (@),

r-BHC (©) and carbaryl (Q), and the weight of larvae of S. litura.
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s O %SGR ERANTWFTRAL TA B L,
FRNFNOXWOW, TIROVWTKDNHITIHIINS,
ZOEHILTRD SN IcKDE(% Table 15 5
TR,

OIS 0T 7 4 vigDoT, {AT10, 25, 60
3L 00 180mg DOAF 3 v HhtuestL TV, 1
51 7: K offix Table 16 M5TUZRTMb &2 5,

r-BHC o}, ZhFholkRons vl
o x, LGS NIz K Dffiz Table 17 {i50(0
Xowrish,

Table 15~Table 17 D W,, To, K /2 & O 2 EX
hg &, Table 181ZiRLTz. CORDE5TUIK
OIPR, 56 GUAHN, 5 7 FUIERHLRZE, M8
nizK =+ 0 OFAREERT,

Ziz, Table 14 @ DDVPZDWTHI 3 (~h2E
va b oghdkm) &M 7E (KON & OBR%
P ERBLTAS, Tikbb, RMECKOM,
AT M) 2Ih, 2hZnofiie 75 7 LKk
<&, Fig.3 AISAMOL 5 EHH RIS h 5,
z O mkTiAS 10~860mg DIGIHAN D b Diz>
WTBLNI DOTHY, FEEdN->TWT, Bk
HH0.11E 2 5 TWB, Thbb, KEMER, K=
0.1IM &S —ROBHFICH BT &L D,

FARZLT, =3V AeonTiR, KEMEDRE
BREANOBR=AAIOL S i, HIfFER L7, Atz
A5 —4.0TH B EME, K=LTM-4.0EN
5_wOMFEIRH BT LTS, 12120, HEOTEM
2, kT 10~210mg TH-1C.

185 F A ONTE, AROIAREIOL ST, J7
FIEERR0. 15, K2 2E»4.0THB L EN L, K
EME DRI, —RFAK=0.15M+4.0 £Eb15
it (BfkmIOpE, 10~700mg).

7-BHC iz2tvTi3, FIRO ZMMA AT LS
iz, HIEREN. 0, #lME 50 -7.0THHLEH
5, KEMEDORIHRIE, K=1L0M-7.0:&b¥3L
ticis s ({ATTEPH, 10~380mg).

NAC g2 Tk, RREMLEZ A ITHED S,
FFEREDS0. 62 CRA 2B LB, COTEN
5, KEMEd, —&RK =0.62M THbt 5 05%
s EHH B (dfkmmEpE, 10~750mg),

LLED 5 FEERION N2 E Y 3 boghtueTsKE
MEOMEEMbEEDTAZE, LWITHOHRAE,
KEMERZ—XROBFEILH 2, TibDL,

K=aM+B (2)
TEROLNAC Eiee B, 2L, MIZHRIETER, a &
B LIkl s 2508 e 2 5. BDISDOOIAIITD
T, Rt a, B, MezhZRfRALTHIHIN
<3FSNff(% Table 14 510071 Keal & UTRUIL,

Table 18  DDVP iz DT 23 (NF T UHY
mkR) L6l (KOVH) & OBk %2 LN
2EyabvPR E@BIKKETCBLTABE,
Fig.4 OF=MEIO L 5 KEMR Licfgiahs,. O

4,300 |-

/L

1,400

1,000

K values, pg-hr

600

200

0 60 120 180

Weight of larvae, M, mg
Relation between K values for
dichlorves (A), parathion (@)
and y-BHC (©), and the weight
of larvae of G. mellonella.

Fig. 4.
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PRS2 Y, HRRED0.18L 22 5>TW5, §
bbb, K=0.18M &5 —ROBFKICH 5 (RIKE
TpE, 10~180mg).

FRHZ LT, /89 FF it T3, AIROBRELA
Dk Sz, HAFREES.0, #e 1555580 D K=
5.0M+80 & Fbu 2 Hif 25 (H{AIEH, 10~
180mg).

7-BHC 22T, K& M & OBRIIFRAIKEA
HOL >k, HAEN24 THARES. Tabb,
K=24M : DbV A HMOMRR I H T EHB (R
{ATRAIEE, 10~180mg),

U ED3HIEHDONF T v FPHITHTIK EME
DOBFIZ, ~N2EY 3 b vHROGE AR, ok
O—URARTEDOUB L -1, BDBOD
LT, @ORika, B, M2Z2hZThEALT
e hrc3tsliili% Table 18 fF9JUT Keal LT
muie,

AUREDIEAMNEZ ALY HoThid, EHOZm
KOMMNPINWRERIWZ ERRZES, KOfHIZ, 2)
N K=aM+B it T, BHERM) OFEaicEic
HIN2 T EhD, BBk, aDEBPINVEE
HHIOIDRINENE LS,

NRTva by BRI T 5 5K OK DY
12, Fig.3 DBDLODII7ikH 5 L5, EEH
10mg {HE T, EOHMD BBLRIHEL TS L
EbHRTEY, 2ED, FIMLALUNCIZA T LD
flzahs,

BN T H 59, KK 20mg HEC BT
7-BHC & NAC i3IS RELTWB T &h 5,

MSEHIOXI N ¢ DIRTION B THEET L Ltz 3,

ZIPG - ROV A E RS (NEEERRG TR
REFFHOLD) OrzEVE YR E2ANVT,
SOOI BYIFFL B I T 2—~+D
LDy fHOETHCDWT, WK L2 I CERHEL
EGEEZ A WT, SvA—FBIUF—ZNr O
LCy [HOZTHTOWT, LY R HRRTHST
FAEL 142 T, EPN, DDVP, PAP 53 0¢
T2 FY 2D LCyh [HOBTTONTIN, SibiE
tr & LDy itk LCoo M HRIGKRT BT &%
EHLUTWA, EKL? BIUEEFLY ORIEIITRHE
BTH2 LCo fliRHTLIZ DT, AREOKD
{1 &L AT S 220 h5, ZR 6 ZHELSY 3
Shd, APEFTOSRGERINC L TK OE A
T35 EVI R EATNCIRACVHEMICS B T & %21
FILTWB HDEVAS,

NP T, R 2 ANTHEF LIS DR S
a b o HghHicKd3 DDVP, =35V, ~K$5F%
v, r-BHC #5108 NAC OKOH & difkdi & OMI%
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EONTHR, — R ELTRORNEEL RLE
K=aM+B TEbgs &% B ELIN, Hilal
SO B DR, SEIOHHEHANREL a3 b UHHRIC
MY BHERRE T3S, FlAE, NAC ofif,
a DffH3a b oPHRICHLTIZ 2.1 ThHo72d5, NR
23 b ULHHITNL TIZ0.62Th b, ¥Hitiz-T
W5, Thabb, FiIEL D 3BT TH IR0
MBRTHBENS T LIRS,

NF LY HBICHT 3 3 FEEKIOK DL, Fig.
40553 7Ls 35 L5, DDVP itonTit, @K
D a DS &, KEMBHINL T H KDl Zzhid
ERELQIZHINDS, 157480 r-BHC O
A, BOIoRmc Y KOt RE{s3T L
WRAINTNS,

M Oz F o THHIZHTS DL, SEIDONR
Era b HPRBIONFIUFHHREATILO
LRHBLTAHBE, DDVP DT, @ Offids
abhoAPH, "RECI MIPHREIONTF IVH
s L TERFR, 0.10, 0.1133L0°0.18 Th
b, EELTWS, T7bb, FhicdhE bEMLN
ERZUTIWV. UL, 5730 0HE, aDfff
M IBOSRICHLT, 2hZh, 0.07, 0.153L 0
50,22 5e-TRY, 36, r-BHCILOT
AL, 2hZh, L5, 1L0kXU24Li-TED,
BHENELZAE aDHBAKELRE>THARLED
¥,

COHEREUTEABAC I, HREL OERS
HE, KOBFEMEGEROW, 2%h, BOB
DDIEH DRI & BT A3 ECR DA, LT
FRIFFORGERNOERAE, BRE ORIGHE
ELEAGNBY, INLOHARDVTR, 4HOFf
T Bz,

KRGS A5 &, —KRARD ¢ DIOKRIHIR
TinlkeHEoc ks, bbb, a OIS
WA, BREMOANIK Otk iz
W, a DIIBASWILAIIE, BETRMMSKIRE S
L, KOEMBZNCIEU TARICKRE 25 cH), M
BAXVHPEIEIR B I0DIRE, AR 2T
ArEicizs, ERETIE, OS5 a%e52 53K
Fl & HE OHAROHAIIE, KHORBZITUI G
TaY, BEYHITHLTOSH, FHBREINSCT
&itiz s,

& L

SPRETINREVA Y RT3 5
il (DDVP, =35 v, R53F7%y, r-BHC L O°
NAC), n# T vHihdie s 5 3 flisdiH (DDVP,
RS F A BLY r-BHC) OHEFIIEAL W & BIEERY



o B O & B

T ORIFREIESR, 2R odndhd, (W-W,)
(T-T)=KORTLLINAWRIZH D, Uhd,

EHKERAMME X K=aM+B &40 ) — ROMI%
TELLBEWS L EM Y -1, FllaBLUB
OTIDHN R & e ORI L » TRE 2525
ThHY, WM pg, HFEEN% hr, dATE
mg THbIT L, nRErahvihhhogNicid,

DDVP, =5V, 5574, r-BHC 3L NAC
22T, aixzhzh, 011, 1.7, 0.15, 1.0t
0°0.62 (10~°hr) OFMEEL 2 H, Bixzh Zh, O,
—4.0, 4.0, —7.0:3%0°0 (pg-hr) OFHAE 2512,
X, NFIVTHHOYE, DDVP, 537428
ST r-BHC 2T, aiz zhFh, 0.18, 5033
& U24 (10-%hr), B30, 80, 0 (pg-hr) D& 7z

-1,

x [
1) WIVURHE, REFS=I0 : DMK SR TTTEARIL
82, 71 (1975).

2) WIFREE, BOLER, HRHELE MRS
Wr7e, 4, 71 (1969).
3) BWLZHE, RIRKA,

13, 51 (1968).
4) THWIES : L2,
5) FWAWIES © KRG, 15, 391 (1961).
6) Suwanai, M.: Residue Review, 25, 341 (1969).
7) GETE, WURIES © BisEE, 41, 112(1976).
8) /MLYEH, RBUFMY © HIDIE, 30, 470 (1976).
9) Mitsui, T., C.Nobusawa, J,Fukami, K.Mori
and K. Fukunaga: Appl. Ent, Zool., 8, 27
(1973).

B ULEE ¢ AR,

10, 921 (1961).

M| o4l -1V

Summary

Experiments on the relation between the applied
dose and the lethal time of some insecticides
against the various instar larvae of the tobacco
cutworm, Spodoptera litura (Fab.) and of the
greater wax moth, Galleria mellonella L. 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—W,) (T-Ty=K o))
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 conbination
of an insecticide and an insect. With expressing
K in pgehr and M in mg within equation 2, on
S.litura, a value for dichlorvos, for malathion,
for parathion, for y-BHC and for carbaryl were
0.11, 1.7, 0.15, 1.0 and 0.62, and B were 0,
—4,0, 4,0, —7.0 and O respectively. On the
larvae of G.mellonella, a value for dichlorvos,
for parathion and for y-BHC were 0.18, 5.0 and
24, and B were 0, 80 and O respectively.
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Table 1. The applied dose and the lethal time of dichlorvos against 10, 40, 100,
210 and 860mg larvae of S.litura.

No. dose group Sc¥*, pg/mi Sv, pl W, ug T, hr
10 mg Larvae
1 5x10% 1 500 0.05
2 1x10° 1 100 0.06
3 2x 104 1 20 0.11
4 5x10° 1 5 0.25
5 2x 103 1 2 0.65
6 1x10° 1 1 1.4
7 5x 102 1 0.5 4.0
8 3x10? 1 0.3 12
9 2X10% 1 0.2 26
40 mg Larvae
1 5x10° 2 1000 0.10
2 5x10 1 500 0.11
3 1x10° 2 200 0.12
4 1x10° 1 100 0. 15
5 5x10* 1 50 0.19
6 5x10° 2 10 0.5
7 5x10? 1 5 1.0
8 5x 107 2 1 9.5
9 5x 107 1 0.5 32
100 mg Larvae
1 5x10° 2 1000 0.15
2 1x10° 2 200 0. 20
3 1x10° 1 100 0.25
4 1x10* 5 50 0.40
5 1x10* 2 20 0.7
6 5x10° 2 10 1.4
7 5x10° 1 5 3.2
8 5x10? 5 2.5 7.5
9 5% 107 3 1.5 23
10 5x10? 2 1 47
210 mg Larvae
1 5x10° 4 2000 0.20
2 5%x10° 2 1000 0,22
3 5% 10¢ 4 200 0,31
4 5x10¢ 2 100 0.45
5 1x10* 5 50 0.7
6 1x10 2 20 1.8
7 2X103 5 10 5.0
8 2x10° 3 6 23
9 1x10° 5 5 49
860 mg Larvae
1 5x108 6 3000 0.45
2 5% 108 4 2000 0,50
3 5x 108 2 1000 0.55
4 5x10¢ 10 500 0.65
5 5x10¢ 4 200 1.0
6 5x10* 2 100 1.8
7 5x10° 10 50 5.1
8 5x10° 7 35 18
9 5x103 6 30 56

* Sc: Concentration of the insecticide in the solution used
Sv: Volume of the solution applied against a larva of S.litura
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.

160



it FO¥ M 41 %IV

Table 2, The applied dose and the lethal time of malathion against 10,
40, 100 and 210mg larvae of S.litura.

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

10 mg Larvae

1 5% 10° 1 500 0.2

2 5x10° 0.5 250 0.25

3 1x10° 1 100 0.35

4 5% 104 1 50 0.5

5 2x104 1 20 0.9

6 1X104 1 10 1.5

7 5x10° 1 5 3.5

8 2x10% 1 2 14

9 1x108 1 1 51

40 mg Larvae

1 5% 10° 2 1000 0.4

2 1x10° 2.5 250 0.7

3 5x10 2 100 1.1

4 5% 10¢ 1 50 1.7

5 1x10 2 20 4

6 1x10¢ 1 10 8

7 5x10° 1 5 22

8 2x10% 1.5 3 63

9 2%x10° 1 2 95
100 mg Larvae

1 5x10° 3 1500 0.65

2 5% 10° 2 1000 0.8

3 5x10° 1 500 1.0

4 5% 104 5 250 1.4

5 5x10¢ 2 100 2.4

6 5% 104 1 50 4.5

7 2x108 5 10 54

8 2% 108 3.5 7 115
210 mg Larvae

1 5x10° 4 2000 0.95

2 5% 108 2 1000 1.3

3 1X10° 5 500 1.7

4 1x10° 2 200 3.0

5 2x10¢ 5 100 5.3

6 1x 104 5 50 13

7 1x10¢ 3 30 34

8 1x10 2 20 140

* Symbols are shown in footnotes Table 1.
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Table 3. The applied dose and the lethal time of parathion against 10,
40, 100, 210 and 700mg larvae of S.litura,

No. dose group Sc*, pg/ml Sv, ul W, pg T, hr
10 mg Larvae
1 2x10° 1 200 0.4
2 1x10° 1 100 0.45
3 2x104 1 20 0.7
4 5x10° 1 5 1.5
5 2% 103 1 2 3.1
6 5% 102 1 0.5 15
7 3x10? 1 0.3 28
8 1x102 1 0.1 60
40 mg Larvae
1 1x10° 2 200 0.8
2 1x10° 1 100 0.9
3 1x10¢ 2 20 1.3
4 1x10¢ 1 10 1.9
5 5x10% 1 5 3.0
6 1x108 2 2 6.5
7 5% 107 1 0.5 3
8 1x10? 2 0.2 75
100 mg Larvae
1 5x10¢ 5 250 1.3
2 1x10¢ 5 50 1.7
3 5x10° 2 10 3.5
4 5x 103 1 5 5.5
5 5% 10? 4 2 14
6 5% 10% 2 1 38
7 5% 10? 1 0.5 81
210 mg Larvae
1 1x10° 5 500 1.8
2 1x10° 2 200 2.0
3 5x 104 2 100 2.2
4 1104 5 50 2.5
5 1x10* 2 20 3.8
6 1x10% 5 5 11
7 1x103 2 2 34
8 5% 102 2 1 98
700 mg Larvae :
1 1x 108 10 1000 3.4
2 1x10° 5 500 3.6
3 1x 104 10 100 4.6
4 1x10¢ 5 50 5.8
5 1% 10¢ 2 20 10
6 1x10° - 10 . 10 19
7 1x10° 5 5 56
8 1x 10 3 3 120

* Symbols are shown in footnotes of Table 1.
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Table 4. The applied dose and the lethal time of y-BHC against 10, 40,
120 and 380mg larvae of S.litura.

No. dose group Sc*, pg/ml Sv, pl W, ug T, hr
10 mg Larvae
1 5% 10° 1 500 0.20
2 1x 108 1 100 0.23
3 2% 10 1 20 0.35
4 1X10¢ 1 10 0.5
5 2% 103 1 2 2,0
6 1x 103 1 1 3.6
7 5% 102 1 0.5 10.5
8 2x 102 1 0.2 51
40 mg Larvae
1 5x 10 2 1000 0.45
2 1x10° 2 200 0.6
3 1x10° 1 100 0.8
4 1x 104 2 20 2.5
5 1X 10 1 10 5.5
6 2x10° 2.5 5 17
7 2x10% 1.5 3 82
120 mg Larvae
1 2%X10° 5 1000 0.7
2 1x10° 5 500 0.95
3 1x10° 2 200 1.3
4 2% 104 5 100 2.0
5 1x10 5 50 3.0
6 1x10¢ 2.5 25 6.9
7 1x10¢ 2 20 8.8
8 2x10° 5 10 40
9 2x10° 3.5 7 125
380 mg Larvae’
1 2x10° 10 2000 1.5
2 2% 108 5 1000 1.9
3 1X10° 5 500 2.3
4 5% 104 4 200 3.4
5 5x 104 2 100 6.0
6 1x10¢ 5 50 14
7 1x10* 2 20 146

* Symbols are shown in footnotes of Table 1.
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Table 5. The applied dose and the lethal time of carbaryl against 10, 40,
100, 380 and 750mg larvae of S.litura.

No. dose group Sc*, pg/ml Sv, ul W, pg T, hr
10 mg Larvae
1 1.5x10° 2 300 0.10
2 7.5x10* 1 75 0.18
3 2,5x10* 1 25 0.35
4 1 x10¢ 1 10 0.75
5 5 X108 1 5 1.5
6 1 X108 1 1 13
7 5 xI10? 1 0.5 45
40 mg Larvae
1 2.5X10° 3 750 0.2
2 2.5x10° 2 500 0.25
3 5 x10¢ -2 100 0.45
4 5 x10¢ 1 50 0.7
5 2.5%10¢ 1 25 1.2
6 1 x10¢ 2 20 1.5
7 1 x10 1 10 3.0
8 2.5x10° 2 5 6.5
9 1 x10° 2 2 25
10 1 x10? 1 1 69
100 mg Larvae
1 2 X108 5 1000 0.3
2 2 x10° 2 400 0.45
3 5 x10* 4 200 0.6
4 1 x10¢ 5 50 1.6
5 1 x10¢ 2.5 25 3.0
6 1 x10¢ 1 10 8.0
7 1 x10% 5 5 21
8 1 x10? 3 3 63
9 1 x10° 2 2 98
380 mg Larvae
1 3 x10° 5 1500 0.6
2 2 x10° 5 1000 0.85
3 1 x10° 5 500 1.1
4 5 x10 4 200 1.8
5 5 x10¢ 2 100 3.2
6 1 x10¢ 5 50 6.5
7 5 x10 4 20 24
8 5 X103 3 15 47
9 5 %103 2 10 130
750 mg Larvae
1 2,5%x10° 10 2500 0.9
2 2,5% 10° 5 1500 1.3
3 7.5% 104 10 750 1.6
4 7.5x10¢ 4 300 2.5
5 1.5% 10 10 150 4.5
6 1.5% 10¢ 5 75 11
7 5 x10? 10 50 25
8 5 x10° 6 30 146

* Symbols are shown in footnotes of Table 1.
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Table 6. The applied dose and the lethal time of dichlorvos against 10,
25, 60 and 180mg larvae of G. mellonella.

No. dose group Sc*, ng/mi Sv, pl W, pg T, hr
10 mg Larvae
1 5x108 1 500 0.10
2 1% 108 1 100 0,12
3 2% 10¢ 1 20 0.2
4 1x10¢ 1 10 0.3
5 2x10° 1 2 0.9
6 1x 103 1 1 2.5
7 3x 102 1 0.3 25
25 mg Larvae
1 5x10° 1 500 0.15
2 1x10° 1 100 0.20
3 5% 104 1 50 0.25
4 1% 104 2 20 0.4
5 1x10 1 10 0.6
6 5x10° 1 5 1.1
7 1x10° 2 2 3
8 1x108 1 1 9
9 5% 102 1 0.5 72
60 mg Larvae
1 5x 108 1 500 0.25
2 1x10° 1 100 0.35
3 5x 10 1 50 0.45
4 1x10¢ 2 20 0.8
5 1x10! 1 10 1.3
6 5x10° 1 5 3
7 1x10? 2 2 12
8 1x10% 1 1 90
180 mg Larvae
1 5x10° 4 2000 0.40
2 5x10° 2 1000 0.43
3 1x10° 5 500 0,48
4 1x10° 2 200 0.6
5 1x10° 1 100 0.7
6 1x10* 5 50 1.1
7 1x10¢ 2 20 2.6
8 2x10? 5 10 9.0
9 2x10° 3 6 120

*Sc: Concentration of the insecticide in the solution used

Sv: Volume of the solution applied against a larva of G.mellonella
W : Applied dose against the larva

T : Lethal time of the larva, mean of 5 larvae

These symbols are also used in Tables 7 and 8.
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Table 7. ‘The applied dose and the lethal time of parathion against 10,
25, 60 and 180mg larvae of G.mellonella. - ’

No. dose group Sc*, pg/ml Sv, ul W, ug T, hr
10 mg Larvae
1 4x10° 1 400 3
2 2x10° 1 200 3.7
3 5x10¢ 1 50 5.7
4 2x10¢ 1 20 10
5 1x10* 1 10 19
6 2x 10 1 2 98
25 mg Larvae
1 4x10° ’ 2 800 5
2 2x10° 1 200 6
3 5x 10 1 50 9.5
4 1x 104 2 20 17
5 1x 10 1 10 35
6 2x10° 1.5 3 120
60 mg Larvae
1 4x10° 5 2000 8.0
2 4x10° 2.5 1000 8.4
3 1x 108 2 200 10
4 1x10° 1 100 12
5 5% 104 1 50 16
6 1x10¢ 2 20 33
7 1x 104 1 10 85
8 2x10% 2.5 5 150
180 mg Larvae
1 4x10° 7.5 3000 14
2 4x10° 2.5 1000 15
3 1x10° 5 500 16
4 1x10° 2 200 19
5 1x10° 1 100 27
6 1x104 5 50 48
7 1x 104 3 30 112
8 1x10¢ 2 20 240

* Symbols are shown in footnotes of Table 6.
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Table 8. The applied dose and the lethal time of y-BHC against 10, 25,
60 and 180mg larvae of G. mellonella.

No. dose group Sc*, pg/mi Sv, ul W, pg T, hr
10 mg Larvae
1 5%x10° 1 500 4
2 1x10° 1 100 6.5
3 5x 10 1 50 : -9
4 2x 104 1 20 17
5 1x104 1 10 35
6 2% 108 1 2 144
25 mg Larvae
1 5x10° 2 1000 7
2 5% 108 1 500 8.2
3 1x10° 2 200 10
4 5% 10¢ 1 50 21
5 2% 104 1 20 48
6 5x10° 1 5 180
60 mg Larvae
1 5%x10° 4 2000 9
2 5x%10° 2 1000 10.5
3 5x10° 1 500 12
4 5X 10 4 200 14
5 5% 104 2 100 21
6 5% 10 1 50 46
7 1x10 1 10 215
180 mg Larvae
1 5x 108 6 3000 17
2 5x10° 4 2000 19
3 ox 108 2 1000 22
4 5% 10° 1 500 .. 26
5 5% 104 4 200 42
6 5% 104 2 100 78
7 1x10¢ 3 30 245

* Symbols are shown in footnotes of Table 6,
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These symbols are also used in Tables 10, 11, 12 and 13.

Table 9. Values of W, W,, T, T, and K for dichlorvos against 10, 40,
100, 210 and 860mg larvae of S.litura.
W*, ug Wo, pg T, hr To, hr K, pg-hr
10 mg Larvae
500 0.2 0.05 0.05 0
100 0.2 0. 06 0.05 1.00
20 0.2 0.11 0.05 1.08
5 0.2 0.25 0. 05 0.9
2 0.2 0.65 0. 05 1.08
1 0.2 1.4 0. 05 1.08
0.5 0.2 4,0 0.05 1.19
0.3 0.2 12 0. 05 1.24
0.2 0.2 26 0.05 0
40 mg Larvae
1000 0.5 0.10 0.1 0
500 0.5 0.11 0.1 5.00
200 0.5 0.12 0.1 3.99
100 0.5 0.15 0.1 4,98
50 0.5 0.19 0.1 4.46
10 0.5 0.5 0.1 3.9
5 0.5 1.0 0.1 4.05
1 0.5 9.5 0.1 4.20
0.5 0.5 32 0.1 0
100 mg Larvae
1000 1 0.15 0.15 0
200 1 0.20 0.15 9.95
100 1 0.25 0.15 9,90
50 1 0.4 0.15 12,3
20 1 0.7 0.15 10.4
10 1 1.4 0.15 11.3
5 1 3.2 0.15 12.2
2.5 1 7.5 0.15 11,0
1.5 1 23 0.15 11.4
1 1 47 0.15 0
210 mg Larvae
2000 5 0.20 0.2 0
1000 5 0.22 0.2 19.9
200 5 0.31 0.2 21.5
100 5 0.45 0.2 23.8
50 5 0.7 0.2 22,5
20 5 1.8 0.2 24.0
10 5 5.0 0.2 24,0
6 5 23 0.2 22,8
5 5 49 0.2 0
860 mg Larvae
3000 30 0.45 0.45 0
2000 30 0.50 0.45 98.5
1000 30 0.55 0.45 97.0
500 30 0. 65 0.45 9.0
200 30 1.0 0.45 93.5
100 30 1.8 0.45 94.5
50 30 5.1 0.45 93.0
35 30 18 0.45 87.8
30 30 56 0.45 0
W : Applied dose of the insecticide against a larva of S.litura
Wo: The minimum applied dose of the insecticide
T : Lethal time of the larva
To : The minimum lethal time
K : The product of (W—W,) and (T—T,)
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Table 10. Values of W, W,, T, T, and K for malathlon against 10, 40,
100 and 210mg larvae of S.litura.

W*, g Wo, 8 T, hr T, hr K, pg-hr
10 mg Larvae
500 1 0.2 0.2 0
250 1 0.25 0.2 12.5
100 1 0.35 0.2 14.8
50 1 0.5 0.2 14.7
20 1 0.9 0.2 13.3
10 1 1.5 0.2 11,7
5 1 3.5 0.2 13.2
2 1 14 0.2 13.8
1 1 51 0.2 0
40 mg Larvae
1000 2 0.4 0.4 0
250 2 0.7 0.4 74.4
100 2 1.1 0.4 58.8
50 2 1.7 0.4 62,4
20 2 4 0.4 64.8
10 2 8 0.4 60.8
5 2 22 0.4 63.8
3 2 63 0.4 62,6
2 2 95 0.4 0
100 mg Larvae
1500 7 0.65 0.65 0
1000 7 0.8 0.65 149
500 7 1.0 0.65 173
250 7 1.4 0.65 182
100 7 2.4 0. 65 163
50 7 4,5 0. 65 166
10 7 54 0.65 160
7 7 115 0.65 0
210 mg Larvae
2000 20 0.95 0. 95 0
1000 20 1.3 0. 95 343
500 20 1.7 0. 95 360
200 20 3.0 0.95 369
100 20 5.3 0.9 348
50 20 13 0.9 362
30 20 34 0. 95 335
20 20 140 0.95 0

* Symbols are shown in footnotes of Table 9,
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Table 11. Values of W, W,, T, T, and K for parathion against 10, 40,
100, 210 and 700mg larvae of S.litura.

W*, pg Wepg . T, hr To, hr K, pg-hr
10 mg Larvae
200 0.1 0.4 0.4 0
100 0.1 0.45 0.4 -5.00
20 0.1 0.7 0.4 5 87
5 0.1 1.5 0.4 5,39
2 0.1 3.1 0.4 5.13
0.5 0.1 15 0.4 5,84
0.3 0.1 28 0.4 5.52
0.1 0.1 60 0.4 0
40 mg Larvae
200 0.2 0.8 0.8 0
100 0.2 0.9 - 0.8 9. 98
20 0.2 1.3 0.8 9.90
10 0.2 1.9 0.8 10.8
5 0.2 3.0 0.8 10.6
2 0.2 6.5 0.8 10.3
0.5 0.2 34 0.8 9, 96
0.2 0.2 75 0.8 0
100 mg Larvae
250 0.5 1.3 1.3 0
50 0.5 1.7 1.3 19.8
10 0.5 3.5 1.3 20.9
5 0.5 5.5 1.3 18.9
2 0.5 14 1.3 19.1
1 0.5 38 1.3 18.4
0.5 0.5 81 1.3 0
210 mg Larvae
500 1 1.8 1.8 0
200 1 2.0 1.8 39.8
100 1 2.2 1.8 38.6
50 1 2.5 : 1.8 34.3
20 1 3.8 1.8 38.0
5 1 11 1.8 36.8
2 1 34 1.8 32.2
1 1 98 1.8 0
700 mg Larvae
1000 3 3.4 3.4 0
500 3 3.6 3.4 99.4
100 3 4.6 3.4 116
50 3 5.8 3.4 113
20 3 10 3.4 112
10 3 19 3.4 109
5 3 56 3.4 105
3 3 120 3.4 0

* Symbols are shown in footnotes of Table 9.
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Table 12, Values of W, W,, T, T, and K for y-BHC against 10, 40,
120 and 380mg larvae of S.litura.

W*, g W, p8 T, hr To, hr K, ymgehr
10 mg Larvae

500 0.2 0.20 0.2 0
100 0.2 0,23 0.2 2.99
20 0.2 0.35 0.2 2.96
10 0.2 0.5 0.2 2.94
2 0.2 2.0 0.2 3.24
1 0.2 3.6 0.2 2.72
0.5 0.2 10.5 0.2 3.09

0.2 0.2 51 0.2 .0

40 mg Larvae

1000 3 0.45 0.45 0
200 3 0.6 0.45 29.6
100 3 0.8 0.45 34.0
20 3 2.5 0.45 34.8
10 3 5.5 0.45 35.4
5 3 17 0.45 33.1
3 3 82 0.45 0
120 mg Larvae
1000 7 0.7 0.7 0
500 7 0.95 0.7 123
200 7 1.3 0.7 116
100 7 2.0 0.7 121
50 7 3.0 0.7 108
25 7 6.9 0.7 112
20 7 8.8 0.7 105
10 7 40 - 0.7 118
7 7 125 0.7 0
380 mg Larvae
2000 20 1.5 1.5 0
1000 20 1.9 1.5 302
500 20 2.3 1.5 384
200 20 3.4 1.5 342
100 20 6.0 1.5 360
50 20 u 1.5 375
20 20 146 1.5 0

* Symbols are shown in footnotes of Table 9.
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Table 13. Values of W, W,, T, T, and K for carbaryl against 10, 40,
100, 380 and 750mg larvae of S.litura.

W*, ug Wo, pg T, hr To, hr K, pg-hr
10 mg Larvae
300 0.5 0.10 0.1 0
75 0.5 0.18 0.1 5. 96
25 0.5 0.35 0.1 6.13
10 0.5 0.75 0.1 6.18
5 0.5 1.5 0.1 6.30
1 0.5 13 0.1 6.45
0.5 0.5 45 0.1 0
40 mg Larvae
750 1 0.2 0.2 0
500 1 0.25 0.2 25,0
100 1 0.45 0.2 24.8
50 1 0.7 0.2 24.5
25 1 1.2 0.2 24.0
20 1 1.5 0.2 24.7
10 1 3.0 0.2 25,2
5 1 6.5 0.2 25,2
2 1 25 0.2 24,8
1 1 69 0.2 0
100 mg Larvae
1000 2 0.3 0.3 0
400 2 0.45 0.3 59.7
200 2 0.6 0.3 59.4
50 2 1.6 0.3 62,4
25 2 , 3.0 0.3 62.1
10 2 8.0 0.3 61.6
5 2 21 0.3 62.1
3 2 63 0.3 63.7
2 2 98 0.3 0
380 mg Larvae
1500 10 0.6 0.6 0
1000 10 0.85 0.6 . 248
500 ) 10 1.1 0.6 245
200 10 1.8 0.6 228
100 10 3.2 0.6 243
50 10 6.5 0.6 236
20 10 24 0.6 234
15 10 47 0.6 232
10 10 130 0.6 0
760 mg Larvae
2500 30 0.9 0.9 0
1500 30 1.3 0.9 480
750 30 1.6 0.9 504
300 30 2.5 0.9 432
150 30 4.5 0.9 - 432
75 30 11 0.9 455
50 30 25 0.9 482
30 30 146 0.9 0

* Symbols are shown in footnotes of Table 9,
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_ Larvae___ Minimum  Minimum K, pg-hr
Insecticides I wei\’flht» agglle(‘iN ici!rtr?:lT & K* cal
nstar o /;g ° e ° Range Mean S.D. n pgehr

2 10 0.2 0.05 0.96- 1.20 1.08  0.082 7 1.1

3 40 0.5 0.1 3.96- 5.00 4.41  0.411 7 4.4
Dichlorvos 3 100 1 0.15 9,90-12.3 1.0  0.858 8 1

4 210 5 0.2 19.9-23.8 22,6 1.41 7 23.1

6 860 30 0.45 87.8-98.5 94,0  3.17 7 9.5

2 10 1 0.2 11.7-14.9 13.4 1.02 7 13
Malathion 3 40 2 0.4 58,8-74.4 64.1 5.02 7 64

3 100 7 0.65 149 - 182 165.4  10.1 6 166

4 210 20 0.95 335 - 369 352.8 11.8 6 353

2 10 0.1 0.4 5.00-5, 97 5.48  0.293 6 5.5

3 40 0.2 0.8 9,90-10.8 0.2 0.347 6 10
Parathion 3 100 0.5 1.3 18.4-20.9 19.4 0, 866 5 19

4 210 1 1.8 32.2-39.8 36,8 276 6 35.5

6 700 3 3.4 99.4-116 109.2  5.63 6 109

2 10 0.2 0.2 2.72-3.24 2,99  0.158 6 3

3 40 3 0.45 29,6-35, 4 33.4 2.04 5 33
r-BHC 4 120 7 0.7 105 - 123 114.7  6.19 7 13

5 380 20 1.5 342 - 392 3708 17.8 5 3713

2 10 0.5 0.1 5.96-6, 45 6.20  0.165 5 6.2

3 40 1 0.2 24,0-25,2 24,8  0.371 8 24,8
Carbaryl 3 100 2 0.3 59,4-63.7 61.4 1.42 7 62

5 380 10 0.6 228 - 248 236.1 7.15 7 2356

6 750 30 0.9 432 - 504  464.1 22.7 6 465

* Kcal: Calculated values that were substituted @, B and M of each insecticide for equation
K=a M+B, where a for dichlorvos, for malathion, for parathion, for y-BHC and
for carbaryl are 0.11, 1.7, 0.15, 1.0 and 0.62, and B for these insecticides are 0,
—4.0, 4.0, —7.0 and 0, respectively.
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Table 15. Values of W, W,, T, T, and K for dichlorvos against 10, 25,
60 and 180mg larvae of G.mellonella.

W*, ug Wo, g T, hr Ty, hr K, pghr
10 mg Larvae
500 : 0.3 : 0.10 0.1 0
100 0.3 0.12 -0.1 1.99
20 0.3 . 0.2 0.1 1.97
10 0.3 0.3 0.1 1.94
2 0.3 _ 0.9 0.1 1.36
1 0.3 2.5 0.1 1.68
0.3 0.3 25 0.1 0
25 mg Larvae
500 0.5 0.15 0.15 0
100 0.5 0.20 0.15 4,98
50 0.5 0.25 0.15 4,95
20 ' 0.5 0.4 0.15 4.88
10 0.5 0.6 0.15 4,28
5 0.5 1.1 0.15 4,28
2 0.5 3 0.15 4.28
1 0.5 9 0.15 - 4,43
0.5 0.5 72 0.15 0
60 mg Larvae
500 1 0.25 0.25 0
100 1 0.35 . 0,25 9.90
50 1 0.45 0.25 9.80
20 1 0.8 0.25 10.5
10 1 1.3 0.25 9.45
5 1 3 0.25 11.0
2 1 12 0.25 11.8
1 1 90 0.25 0
180 mg Larvae
2000 6 0.40 0.4 . 0
1000 6 0.43 0.4 ' 29, 8
500 6 0.48 0.4 39.5
200 6 0.6 0.4 38.8
100 6 0.7 0.4 38.2
50 6 1.1 0.4 30.8
20 6 2,6 0.4 30.8
10 6 9.0 . 0.4 34.4
6 6 120 0.4 0

* W : Applied dose of the insecticide against a larva of G.mellonella.
W,: 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 16 and 17,
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Table 16. Values of W, W,, T, T, and K for parathion against 10, 25,

60 and 180mg larvae of G.mellonella.

W*, g Wo, ng T, hr T, hr K, pg-hr
10 mg Larvae
400 2 3 3 0
200 2 3.7 3 139
50 2 5.7 3 130
20 2 10 3 126
10 2 19 3 128
2 2 98 3 0
25 mg Larvae
800 3 5 5 0
200 3 6 5 197
50 3 9.5 5 212
20 3 17 5 204
10 3 35 5 210
3 3 120 5 0
60 mg Larvae
2000 5 8.0 8 0
1000 5 8.4 8 398
200 5 10 8 390
100 5 12 8 380
50 5 16 8 360
20 5 33 8 375
10 5 85 8 385
5 5 150 8 0
180 mg Larvae
3000 20 14 14 0
1000 20 15 14 980
500 20 16 14 960
200 20 19 14 900
100 20 27 14 1040
50 20 48 14 1020
30 20 112 14 980
20 20 240 14 0

* Symbols are shown in footnotes of Table 15,
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Table 17, Values of W, W,, T, T, and K for y-BHC against 10, 25, 60
and 180mg larvae of G.mellonella.

W*, ug Wo, rg T, hr T, hr K, pg-hr
10 mg Larvae
500 2 4 4 0
100 2 6.5 4 245
50 2 9 4 240
20 2 17 4 234
10 2 35 4 248
2 2 144 4 0
25 mg Larvae
1000 5 7 7 0
500 5 8.2 7 594
200 5 10 7 585
50 5 21 7 630
20 5 48 7 615
5 5 180 7 0
60 mg Larvae
2000 10 9 9 0
1000 10 10.5 9 1485
500 10 12 9 1470
200 10 14 9 1450
100 10 24 9 1350
50 10 46 9 1480
10 10 215 9 0
180 mg Larvae
3000 30 17 17 0
2000 30 19 17 3940
1000 30 22 17 4850
500 30 26 17 4230
200 30 42 17 4250
100 30 78 17 4270
30 30 245 17 0

* Symbols are shown in footnotes of Table 15.

Table 18. Values of Wy, T, and K for three insecticides against the various
weight larvae of G.mellonella.

Weight Minimum Minimum

. K, pg-hr *
Insecticides of applied lethal K*cal
ﬁl:v;eg dOSf;gWo t'mﬁ} To Range Mean S.D. n pg-hr
10 0.3 0.1 1. 36-1.99 1.79 0. 249 5 1.8
Dichlorvos 25 0.5 0.15 4,28-4,98 4.58 0.312 7 4.5
60 1 0.25 9.45-11.8 10.4 0.689 6 10.8
180 6 0.4 28, 2-39.5 33.2 4,15 7 32.4
10 2 3 126 - 139 130.8 4,98 4 130
Parathion 25 3 5 197 - 212 205.8 5.85 4 205
60 5 8 360 - 398 381.3 12.0 6 380
180 20 14 900 -1040 980 42.4 6 980
10 2 4 234 - 248 242 5.32 4 240
_BHC 25 5 7 585 - 630 606 17.6 4 600
r 60 10 9 . 1350-1485 1447 49,9 5 1440
180 30 17 3940-4850 4308 261.4 5 4320

* Kcal: Calculated values that were substituted a, B and M of each insecticide for equation
K=aM+B, where a for dichlorvos, for parathion and for y-BHC are 0.18, 5.0 and
25, and B for these insecticides are 0, —4.0 and  respectively.
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