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e 1. Physiological state of larvae of M. brassicae treated with an insecticide.

Symbols

Degree of physiological state

0
1
I
I
v
v

completely normal in appearance
slightly abnormal in appearance
considerable abnormal in appearance
struggle and kick with pain

syncopic state, showing reaction by a stimulus

dead, showing no reaction by a stimulus

Table 2. The applied dose and the lethal time of dichlorvos against 10mg

larvae of M. brassicae.

No. Noof  Sc* = Sw  Swr R W*  W/larva  T*
group  larvae pg/ml - ml n"e g g ne hr
1 1 3000 0.1 300 105 195 195 0.03
2 2 3000 0.1 300 120 180 90 0.04
3 1 500 0.1 50 21 29 29 0.08
4 2 1000 0.1 100 58 42 21 0.09
5 1 500 0.1 50 35 15 15 0.10
6 2 500 0.1 50 32 18 9 0.15
7 5 500 0.1 50 15 35 7 0.18
8 5 250 0.2 50 30 20 4 0.30
9 4 250 0.1 25 11 14 3.5 0.35
10 2 100 0.1 10 5 5 2.5 0.45
11 5 100 0.2 20 12 8 1.6 0.65
12 5 100 0.1 10 6 4 0.8 1.4
13 5 50 0.2 10 6.5 3.5 0.7 1.9
14 2 25 0.1 2.5 1.7 0.8 0.4 3.2
15 5 25 0.1 2.5 1.5 1.0 0.2 9.5
16 5 10 0.2 2.0 1.2 0.8 0.16 15
17 5 10 0.1 1.0 0.35 0.65 0.13 30
18 3 10 0.1 1.0 0.70 0.30 0.10 72

* Sc : Concentration of the insecticide in the solution used

Sv: Volume of the solution taken into test tube for application

Sw: Weight of the insecticide in the test tube

R : Residual amount of the insecticide in the test tube

W : Applied dose against larvae of M. brassicae
T : Lethal time of the larva, mean of larvae treated with same dose

These symbols are also used in Tables 4, 5 6, 7, 8 and 9.
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Table 3. Variation of physiological state of 10mg larvae of M. brassicae treated with dichlorvos.

(I;Io(;.e Applied Larvae Time after application of dichlorvos Mean lethal
group dosepg marked o1 g3 03 04 05 06 07 08 09 1.0 L2 14 16 L8 20 tmehr
a IV*  Vo5**
6 9 b IV Veu o1
a IV V.,
b Ul Vo,
77 c IV Vs _ 0.18
d I vy,
e v Vo5
a I I IV Vs
b I IV Vo
8 4 c I I Vo ' 0.30
d I I Ve,
e OI I Ve,
a I 1 IV Ve,
b 1 111 IV, Vo
9 3.5 c H I Vo, 0.35
d II 111 IV Voas
a I Hn——1v Vo 45
o 25 b I M———1IV Vo 0.45
a I I 111 v Vo.es
b 0o I I ———1I Vo,
1 1.6 c 0 1 I I IV IV Vo 0.65
d I I IV IV Ve
a 0 I I m IV IV V.,
b 0 0 1 m I IV IV V.,
12 08 c 0 I m IV IV Vi, 1.4
d 0 1 HN—1 IV IV Vi,
e 0 o0 I 1 I——1 IV IV Vi,
a 0 0 I I Il————m IV IV Vi,
b o o oI m 1 IV Vi
13 07 c 0 o 1 1 11 MmM—1Iu IV IV Vi 1.9
d 0 I I M——1I IV IV Vi,
e 0 o 1 I MM—1 IV IV Vi

* Symbols, 0, I, II, III, IV and V are shown in Table 1.
** Vo.s shows that the lethal time of the larva is 0.15 hr.
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Ot L, RREFCHETRML 128 DNER
SEEMINNG, WMUMBE DI EDIEDOTH S,

(ii) =S5V rICHITSHEER : Table 5 i3kt (10
+0.5) mgodur LR EFUHET IV 2HHAIL
1RO OEM:, HEM BUEEPE DI EDIZLOT
& 5. Table 6 13{ATE (6.5+0.3) mg OHic FigE
AROTE 223V RDNWTHENIZLDTH S, %
D Sw & RO¥lH» 5, HUTIZIRIGERID 40~70%
BHTIUT T 0B, T8 UL 1 54 b O
it WonlZAuUTHIGL 1 BFEEIITH 5,

(iii) R$SFFLT B ERE : Table 7 kT
(10£0.5) mg QIR EFBEFL HIETHIF+F 0 %
MU A oRE, ML Bz E b T2 Dl
LDTHB. HOSw & ROMH»S, ducidifR
KRDS0~T5% DT LI &5, M8 KU1
T b OREAZER, 9 JU 2 iU IS U 1o BFENERT
Th 5.

(iv) 7-BHC (X9 B 328k : Table 8 (3K (10
+0.5) mg Oz LidE R TTIET r-BHC 2/iffIL
A&, ML UL D EDILOT
b3, EKOSw & RORIH S, HuTidfRILERD3S
~60Z Lo LA, M8PUL L 1HIM b D
HEAIZERY, 9Tl 2GS 1o BOEMITd 3.,

(v) NAC I[C333 255 : Table 9 i {7 (10
0.5) mg Oz FitE ML T NAC 2L 1
BEOFRME, PN, BB E DI EDILDTH
3, FOSw L ROFNH» S, HUTZIRIEEItD 50
~60% T L o EAS, 8TULh 1 b D
HREMIRR, M 9T 2GS L 1nBGERITH 5.

®@3/n~y MIRBERERE IR

(i) DDVP (Zx3 5528 : fki (120+2) mg
R R 12454, Table 1042 1 HiDHOBDBDIT
T2HOWEDKEH 2N 3FIORRIINI I 20 0R
v b THRIEUIISADRIE, TN FEEFN O
Mgl EDobDTH2, KK (W) 12
M 27( (Sc) &3 T (Sv) D KDtz X »TRE
b, MagloiEns, Ziuekss s 5 MREOT.
BIEFEns M s ST DMt e 22 3, MHIMEMKO
ity v —LiBL, 25°Ciziiniz, 22, &ho
TFEASINNIZ Sk Table 3T RU T Bl & > Tk
bha, Eiz, WMED 6L Eizhi 238541,
it % L 2 Ty il 1e,

$#M (120£2) mg @ dic RO H B TH—HKED
KR HEMU 2 OFFEIERIiC E RO/ T v 248
WoNAMiz20WT, RO L S iei<tz, f1F0cE

M Sc=1,000pg/ml DY 5 % T 7 v Ry bTET

U, SOUfitzoWT BB i~ f584% Fig. 1
Moo zipLiciih Tha, S0Himho s bENLE
DT 2.9, WMNEDT3 4hr TFBEIRED, 3.1~
3.3hr DINiTA20iMTBEL TS L B, 2E D,
e D819 ht (3.2 £ 0.1) hr THBEL T &iT
25, TSNS, -t R—{kModuc
WBIBL IS, MOTBESND T v 23D EAR
Vig

No. of dead larvae

29 30 31 32 33 34

Lethal time, hr
Lethal time distribution of 120mg-
larvae of M.brassicae treated with
5pg dichlorvos.

Fig, 1,

A (40x1) mg, (380x5) mg 5.k T¥ (960+10)
mg ORI L 12834}, Table 111, 1Tl D
BOIERERL 71T DDVP %2EHIL 1805
P, BESTHL FOENSNORIN s ERE D EEDITY
DOTH B, MM 4 QoM Zhicitdss
A2 1D VAR FERE NI 40 5 T & 72 5.

(i) =7vrIcHTHERE (kI (40+1) mg,
(120+ 2) mg, (380 +5) mg 3% (960 + 10) mg
odiR AL, 11T LRERUSIET
5y R EMU S AORME LI BOERIORM
Mz ERE Y F LIzt Dt Table 12 TH5, i
JNBERGAE 4 o, ZiuzxisT 3 5 UMD
FEREINILAY 5 HIDH(E 125,

(i) RS FAICHTEHRE (kT (180£3) mg,
(480+5) mg 3L 7r (960 + 10) mg D2 AL,
H1HBOBOIR ERERUFET I FF - 2HA
LIzIB&04M, HEE BEESHORIEZE 2 &
b ewizbodi Table 13 TH 5, RAEIIE4
EDf, Z2HiTHitd 3 5 REOPIRFERNILN 5
Holfisiz 3,
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Table 4. The applied dose and the lethal time of dichlorvos against 6.5mg
larvae of M, brassicae.

dNoos'e " No. of Sc* Sv Sw R w W/larva T

group larvae pg/ml m! Vg g g g hr
1 1 3000 0.1 300 100 200 200 0. 025
2 1 1000 0.1 100 38 62 62 0. 035
3 4 500 0.1 50 18 32 8 0.11
4 2 100 0.1 10 4 6 3 0.25
5 1 50 0.1 5 2.5 2.5 2.5 0.30
6 2 25 0.1 2.5 0.9 1.6 0.8 0.90
7 2 10 0.1 1 0.62 0.38 0.19 5.5
8 5 10 0.1 1 0.60 0.40 0,08 25

* Symbols are shown in footnotes of Table 2,

Table 5. The applied dose and the lethal time of malathion against 10mg
larvae of M. brassicae.

No.

dose No. of Sc* Sv Sw R w W/larva T
group larvae pg/ml m/ g 4 774 g hr
1 1 1x10¢ 0.2 2000 800 1200 1200 0.1
2 1 3000 0.1 300 70 230 230 0.15
3 2 3000 0.1 300 80 220 110 0.2
4 5 3000 0.1 300 75 225 25 0.5
5 5 1000 0.2 200 9% 105 21 0.6
6 5 1000 0.1 100 40 60 12 0.9
7 5 300 0.1 30 9 21 4,2 3
8 10 300 0.1 30 11 19 1.9 7
9 10 200 0.1 20 9 1 1.1 17
10 5 100 0.1 10 7 3 0.6 98
11 5 50 0.1 5 2.5 2.5 0.5 124

* Symbols are shown in footnotes of Table 2.

Table 6. The applied dose and the lethal time of malathion against 6.5mg
larvae of M., brassicae.

No.

dose }\Io. of Sc* Sv Sw R w W/larva T
group arvae pg/ml ml vg ue g o4 hr
1 1 1x10¢ 0.1 1000 400 600 600 0.08
2 1 5000 0.1 500 200 300 300 0.1
3 2 1000 0.2 200 100 100 50 0.15
4 2 300 0.1 30 14 16 8 0.55
5 5 300 0.1 30 12 18 3.6 1
6 5 100 0.1 10 3 7 1.4 2.5
7 10 50 0.2 10 5 5 0.5 12
8 5 50 0.1 5 3 2 0.4 30
9 10 50 0.1 5 2 3 0.3 96

* Symbols are shown in footnotes of Table 2,
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Table 7. The applied dosc and the lethal time of parathion against 10mg
larvae of M, brassicae.
dNoos:e No. of Sc* Sv Sw R w W/larva T
group larvae ng/ml mi 54 pg 74 7 ‘hr
1 2 1000 0.5 500 120 380 190 3.5
2 2 1000 0.2 200 96 104 52 3.6
3 2 500 0.2 100 50 50 25 3.7
4 5 200 0.1 20 7.5 12.5 2.5 5.5
5 5 100 0.1 10 5 5 1 9
6 5 50 0.1 5 3 3 0.6 14
7 10 100 0.1 10 5 5 0.5 18
8 5 25 0.1 2.5 1.5 1.5 0.3 35
9 2 5 0.1 0.5 0.3 0.3 0.15 90
* Symbols are shown in footnotes of Table 2.
Table 8. The applied dose and the lethal time of y-BHC against 10mg
larvae of M. brassicae.
g:s.e No. of Sc* Sy Sw R W W/larva T
group larvae pg/ml ml e ne e ne hr
1 2 1x10¢ 0.2 2000 950 1050 525 0.5
2 2 1000 0.2 200 9% 104 52 0.6
3 2 500 0.1 50 28 22 11 0.95
4 2 200 0.1 20 10 10 5 1.5
5 1 100 0.1 10 6 4 4 1.9
6 3 100 0.1 10 4 6 2 3.5
7 5 200 0.1 20 11,5 8.5 1.7 4.0
8 5 100 0.2 20 12,5 7.5 1.5 4,5
9 2 50 0.1 5 3 2 1 7.5
10 1 10 0.1 1 0.5 0.5 0.5 25
11 2 10 0.1 1 0.4 0.6 0.3 35
* Symbols are shown in footnotes of Table 2.
Table 9. The applied dose and the lethal time of carbaryl against 10mg
larvae of M. brassicae.
Mo No.of  Sc* Sv Sw R W W/arva T
group larvae  pg/ml ml e e e ne hr
1 1 5000 0.2 1000 480 520 520 0.6
2 2 5000 0.2 1000 500 500 250 0.7
3 2 1000 0.2 200 98 102 51 1.0
4 5 1000 0.2 200 80 120 24 1.5
5 2 500 0.1 50 27 23 11,5 2.5
6 5 500 0.1 50 20 30 6 4.5
7 5 250 0.2 50 25 25 5 5.8
8 2 100 0.1 10 5 5 2.5 11 .
9 2 50 0.2 10 4 6 1.2 39
10 2 10 0.2 2 0.8 1.2 0.6 91

* Symbols are shown in footnotes of Table 2.
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(iv) 7-BHC [CHdB%E : {kE (40 £ 1) mg,
(120+£2) mg LT (480+£5) mg OHZHHKL, H
1§D BDIc LIMERAUAHEITL b r-BHC %2 HE/H
Ut B O, BHEHE BOEHMOBNisE 2 &
¥ & »izd O Table 14 Ch 3, MR 4
DM, ZhuTisd 5 5 RO TRIEIINIR A5

- FHOHEE 25,

(v) NACIZHd BRE:{kii (40+ 1) mg,
(120+2) mg 351 (480+5) mg D2 AL,
1 HIDBOI EREFLLTET NAC 2HEAL 1245
BORME, I BOESHOBMELEREb T E
»iz OHs Table 15 TH 5, HEALKELIH 4 HOIM,
ZHEHHET 5 5 KO LLBIER I F 5 FHOM &
3,

B &=

(i) DDVP: (ki 10mg O it 34 di ~OREMIBES T
(W) &, Z2o8&flick 3 Table 3 RBUI L 5 et
BUT L Y RDIHEL 1 T2 b DRHBFERERI(T) 1L,
Table 2 8BS L HOBUCRATHY ThH A, A
iz, $kiR 6.5mg DLz o Tid Table 4, 120mg
DT TIE Table 10, 40, 380, 960mg Doz
WTid Table 11 @ _5lib Th s, 2T b
ORI %, AW, HllicT2E b, WixXs s
7EIRBL, oy bT5E, 7 10mgito0Tit,
Fig.2 OlMAIO & S ki@l ah 3, i 6.5mg iz
DWTOWE T EOIRIIKOMNARO L 5 ichiiF

Table 10,

N5, 1z, HE 40mg OHUCOVTIEALH, 120

mg QHIC OV TIZEB=/AH], 380mg OHUTDWTIL
A=A X %60mg ORiZOWTiIR ZHEARO X
Sichidftahn 3,

| o
1000 A a0
0 E . "
§ op e o0 a @
oe
B o 4
)

v 100} ) . a @
© F o ®
[ A ®
2 s L) o 4 °
= 5 o ‘. °
2 M a a ®
o 10} L) °
— - a [ ] qb b . 4
o sk a
o oe % a
7] [ o e a
=) ° o .
=]

1 a
2 F o e [}
= ok

.
& | °
< oe
.
o1} o e
2 FEEPENEE FYPt1 PRI UUTH BN TS FUTY n Lisil
0.01 0.05 0.1 05 1 5 10 50 100

Lethal time, T, hr
Relation between the applied dose and
the lethal time of dichlorvos against the
various instar larvae of M. brassicae,
[J: 3rd instar, 6.5mg, @ : 3rd, 10mg,
O: 4th, 40mg, A: 5th, 120mg, A: 6th
380mg, ©: 6th, 9%60mg.

Fig. 2.

The applied dose and the lethal time of dichlorvos against

120mg larvae of M. brassicae.

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

1 2%10° 5 1000 0.1
2 2x108 3 600 0.1
3 5x10¢ 2 100 0,21
4 5x10% 5 25 0.60
5 2104 3.6 18 0.85
6 2x10¢ 3.2 16 1.0
7 2x10¢ 2.8 14 1.1
8 2x10% 4 8 1.8
9 1x10° 5 5 3.2

10 1x103 3 3 6.0

11 1x108 3 2 11.5

12 5% 102 2 1 48 .

* Sc: Concentration of the insecticide in the solution used

Sv: Volume of the solution applied against a larva of M. brassicae

W: Applied dose against the larva

T : Lethal time of the larva, mean of 5 larvae.
These symbols are also used in Tables 11, 12, 13, 14 and 15.
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(i) <5vy kR 10mg O PERIUTDUNT T~
SN HEMIRAL (W) & O RFEREIT(T) & DRI,
Table 5 58 BB LM OTlRTMD TH 5, (kM
6.5mg DOPERIZDWTIE, Table 6, {kT40, 120,
30043 L O 960mg o JEMAdiiz o4 Tid, Table 12§z
ZNZFNRTHD TH S, *hFhohmoftitdiz
D\WT, DDVP D &ifkiz, WEHHE T2

fiz e b, Wy s 7 & UTRRTHIE, Fig.2 &
AU & S 2liicie 555, MiRAL L EieT 5.,

(iii) ¢S5 F* > : KE 10mg OB R ITONWTH
~5 MR (W) & O BEERT (T) & DEfRIE,
Table 7 M8 NI LW IPUzRTHED Ch %, R
180, 48035k F 960mg D PERHUTDNTOWET &
D%k Table 13iZiTMY TH3, 2h 6 OHERFR

Table 11, The applied dose and the lethal time of dichlorvos against
40, 380 and 960mg larvae of M. brassicae.

No. dose group Sc*, pg/ml Sv, ul W, ug T, hr
40 mg Larvae
1 5% 108 1 500 0.06
2 5%x10¢ 3 150 0.09
3 1x104 3 30 0.2
4 1x10 1 10 0.5
5 5x10% 1.8 9 0.55
6 5x108 1.6 8 0.6
7 3x10® 1.5 4.5 1.0
8 2x10% 2 4 1.1
9 1x10% 3 3 1.5
10 1x108 2 2 2.5
11 5x 102 1.6 0.8 8.0
12 1x102 3 0.3 46
380 mg Larvae
1 1x108 10 1000 0.2
2 1x10% 7 700 0.2
3 1x10% 4 400 0.3
4 2x10¢ 9 180 0.4
5 2x10* 4.5 90 0.6
6 1x10¢ 6 60 0. 85
7 1x10¢ 4 40 1.25
8 1x01¢ 3.7 37 1.3
9 2% 10? 7 14 3.7
10 1x10? 8 8 8
1 5x10% 9 4,5 27
12 5% 102 6 3 50
960 mg Larvae
1 1x10° 10 1000 0.3
2 5x10¢ 8 400 0.55
3 1104 12.5 125 1.1
4 1x10¢ 10 100 1.3
5 5x10% 15 75 1.8
6 5x%x10? 10 50 2,8
7 5x10° 6 30 4.8
8 5x%10% 5 25 6.5
9 1x10° 15 15 16.5
10 1x10% 11 11 48
11 1x103 10 10 96
12 1x103 9 9 125

* Symbols are shown in footnotes of Table 10,
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Table 12, The applied dose and the lethal time of malathion against
40, 120, 380 and 960mg larvae of M. brassicae.

No. dose group Sc*, pg/ml Sv, p W, pg T. hr
40 mg Larvae
1 7x108 4 2800 0.2
2 5x10° ‘ 2 1000 0.25
3 2x108 2 400 0.4
4 1x10% 2 200 0.5
5 1x10°8 1.8 180 0.7
6 5% 10¢ 1.1 110 0.85
7 5x10* 1.4 70 1.4
8 1x10¢ 3 30 2.5
9 1x10¢ 1 10 8.0
10 5x102 1 5 18
11 1x10° 3 3 32
12 1x108 2.4 2.4 48
13 1x10° 1.7 1.7 98
14 1x103 1 1 145
120 mg Larvae
1 5x10° 6.2 3100 0.35
2 2x108 5 1000 0.6
3 2%10°8 2 400 1.1
4 2x104 4.5 90 3.0
5 2%104 4,1 82 3.2
6 2x10¢ 3.5 70 3.5
7 2%10¢ 2 40 7
8 5103 3 15 18
9 2x103 4 8 21.5
10 2%103 3.5 7 62
11 2x10% 2 4 97
380 mg Larvae
1 5%10° 9 4500 0.65
2 5%10° 5 2500 0.95
3 1x10° 4.2 420 2.5
4 5x10¢ 5.6 280 3.5
5 5x10¢ 4.4 220 4.5
6 2% 104 7.5 150 6.5
7 1x10* . 6.5 65 17
8 5x10% 7.2 36 47
9 5x103 4 20 125
960 mg Larvae
1 7%x10% 7 4900 1.0
2 2108 11,5 2300 1.9
3 1x108 5.2 520 5.5
4 2x10* 11 220 14
5 2%10¢ 5.5 110 42
6 1x10% 9 90 75
7 1x10° 6.5 65 150

* Symbols are shown in footnotes of Table 10.
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23 72iBL, Fov bTaEThIE, Fig.2 L
UHiiioRM»M s 5,

(iv) y-BHC: {kT 10mg @ §t duz o> Tili
Shi-W& Tolftiz, Table 8 18 I3 XX 9 iz
FFdh ThH D, KIT40, 12043 X ¥ 480mg Dl
{ToWTid, Table iR dilih Tha, Zh o0l
FRTT 5 & Thit, Fig. 2 LRUHRIOKHSS
ha,

(v) NAC: {1 10mg D ERBuC DLW TH~N S
1:W & TOffli3, Table 9 & 8 s L 08 9 Blie R g
Wb Th B, HhT40, 1203 X or 480mg DYk iz >
WTid, Table 15RRTHY TH5B, Zh s OBFR%

KRg 3 &3hid, Fig.2 LHRLHMORLBIGLN S,

E =®

a by A1 Giiexis 3 DDVP ofafiidknt (W)
EEBERRI(T) L OBRE W 7 7L LTRLI
Fig. 2 2B\ T, BAMTRU AT 10mg ohd b
DREBHTHSE, HHWIMRMBRIENINT

WAZ LB, 2% b, Rt AER2HATS L,
ZIUTIHIGU TSRO BRI DSTEICE 5, RiFEE
MWHEEAT 5 &, ZHICHIGL THIERRI T H3Eia
INBH, BRAWMPUIT, CRATIERME) X bididha
ahigwy, =7, WHAT 3L, ZhiEHGLTT
RIELEA N 208, IKARUASERE W, (RABGERAZE
) BURiiea &, SR TRMBFER LT Eb3n
EVHHINITS B LTINS, LRI HOEKED
10mg QY DNTTH B3, T & RBBERD,
HOERH6.5mg OHINIT b, 40mg DT § L
U, 7z, d10M4&MH A XL 120, 380 35 .& I 9%60mg
DALY, ZNFNMUMCIRY roHiFiEH 5 &
WA S,

Lh 6 OHERHIHIIETIE, (AT 10mg D1 Tic
D&, BOAKSER BN KBk, Zhicxd
B3 AIBUBGERRIY & LT M sizafdz Table 2 DR
ftth>5, ziug Fig.2 ETid, {£T 10mg Dliie-
25 NMBRORNE LTRINTVWE DT, it
MEFENNT 2RD B EMTE S, ZNE2ZOHK

Table 13. The applied dose and the lethal time of parathion against
180, 480 and 960mg larvae of M., brassicae.

No. dose group Sc*, pg/ml Sv, pul W, pg T, hr
180 mg Larvae
1 1x 108 5 500 6.5
2 5% 104 4 200 6.5
3 1x10¢ 5 50 6.9
4 2% 108 5 10 8.3
5 1x 103 4.8 4.8 10.5
6 2% 102 5 1 43
7 2x 102 4 0.8 - 85
8 2% 102 3 0.6 130
N 480 mg Larvae
1 1x108 7.5 750 8.5
2 1x108 5 500 8.5
3 2x104 5 100 8.9
4 1x104 5 50 9.3
5 5x108 4 20 10.5
6 1x108 5 5 21
7 5102 5 2.5 78
8 5x102 4 2 120
960 mg Larvae
1 1x10° 6 600 10
2 2x10 7.5 150 10.5
3 1x10¢ 5 50 11.5
4 2x10% 10 20 15
5 2x%10% 5 10 23
6 1x10° 6 6 78
7 5% 102 10 5 110

* Symbols are shown in footnotes of Table 10,
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X AIRABIERE T £ 975, —F, NE%2HED
L TEEL RV AER W % Table 2 D
PEF 7242 Fig. 2 Rizke, 2h 2 A BTERAZK
BW T2 EMTES, 2OL5RLTRDLN
12 To, Woid, HHEHH 10mg O § DiL2NT, To=
0.03hr, W,=0.1pg 2783, Z ZTC, Table 2 Ol
WEW, THIFERD XSiUTRDIZ T, W,
PENZhAERUDTIHBEELTEYELDTAHS
&, Table 16-A DX Sitls 5,

3T, ThHD%, 546X ML

125EB)R

(W—W,) (T-T,)=K (1)
RIBALTHB L, ZNZRORMOW, TiRDOWT,
KOWHElans, 2ok icUTRDENTIZKD
(% Table 16-A #55 FIiTiRT,

FIROWRW e X b, f#H 6.5mg O iit2 %, T,,
Wo %R, Table 4 OBIWHW, Tic2ky, KO
2Ry, Z2ho2WhELDHTHSE, Table 16-B
DL, BT ULT, {AH40, 120, 380 L 0°
9%0mgDHDZNZHhICDE, Mh &Y, KOE%E
sk, Table 17 TRUL Tz,

1,900 Jr— [

RO 2= 5V v ig 2 THIZW, f35hicK
Dffi%, E6.5L0° 10mg DY, Table 18
550z, {kd140, 120, 380 35 L 0F 960mg DS,
Table 19 {5 GlicR_RUTs,

1T F A UICONWT, {AIE 10, 180, 480 35 01960
mg OHOZNZFhico &, HINCEHHALhItKOD
{81, Table 20 55 BRI &2 3,

7-BHC D14, thE10, 40, 18035} 7r 480mg O
ehZnicos, HELEBLNIZKOfE, Table 21
MOSEHE 5,

NAC oii&, Z2hFhokEDORIC2 S, FHilic
L hELNIKOfit, Table 22 5Dk 52/
%,

Zh o DF (Table 16~22) OHEZIY L & B,
Table 23 1ZRU T, L OHROH 6 Hizik, Table 16
~220, FHEFI, I oIt KOMWHE%ZRUI,
W7 BUI P, 8 FIEIMMRZE SRS, H9%in
KO0 & 725 2VERORERT. -

iz, Table 23 @ DDVP 25T O 3 FL(4kIR)
EBTH (KOPE) oRRERERBLTAS,
Fixbb, MEICKOME, sEickEM%2LED, 2

100 |-
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Fig. 3.

~]10F

Weight of larvae, M, mg

Relation between K values for dichlorvos (A), malathion (A),

parathion (@), r-BHC (©) and carbaryl (O), and the weight

of larvae of M. brassicae.
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hZhoflie r 77 Licis+ L, Fig.3 OLIZMAID
SORWMERTIIIN S, CoiiE, HukTH
6.5~960mg D MEHND § DIz >N TH LRI L DT
Y, BUi%ll->TWT, HIHREH0.10& 78 5Ty
5, Tabb, K=0.10M &) —~RKOBRILH ST
&itis s,

Wz LT, =3V viconTid, AROL=MM
DX 502, TiiR%2.0, #RYsE68-100, K
=2.0M—-10¢ 15 —RRTHRORZHETK S, 12
12U, HBUAIR6. 5~9%60mg DR TH 5,

R FELTDNTIE, AROEMRIDOL 5%, H
[I(R3L0. 07, H¥dii% 4] % fipsd. 0D, K=0.07M+4.0
LFb¥ A e 25 (REKTIGHH, 10~960mg),

7-BHC it2vTit, RO ZTHMRIDL 572, 75
FHRE. 5, Hfl% Y] AH5—100, K=1,5M—-10&
Fbu ke s (IUATHIEDE, 10~480mg),

NAC g2\ Tid, MREMAIDE 57, JirlRE
21CEEZMS, K=2.1THbEAFIRELS
{RHENEPE, 10~480mg),

LD 5 FkANIZ DWW TOK EMEDBEFE»E b &
EDTHBE, WTFNOHEL, KEMEEL, —
ROBIFIEH 2, Tabb, K

K=aM+D )]
TXbLsT &Iz s, 112U, MIZHEKE, a&
BEIGERe T 55 E 225,

BOBOOERIIE2NT, (ilice, B, M2, Zh
ZIRAL T, U AN I i(% Table 23 {5105
1z Keal & LTRLTE,

SERIDZNING, AT USRS A TN 6T
L, KOMDPIIEANI N &g s,

RUHIM), FlA, AR 50meg ONMDOHAT
12, Fig.3DDEDD 57 71tk »T, KO,
2hZh, DDVP 5.0, 5290, /¢35 F+7.5,
7-BHC 65, NAC Ti2105- {3632 &b, 21
ZhOHHOR 2Lk T X 3,

{ATHS 10mg LUFOMYiTiE, EOTIE L BBLA
FEHLTWBC E»S, KORURANLY, Lithis
T, ZAENe e 5 EMHlE I,

Table 14, The applied dose and the lethal time of y-BHC against
40, 120 and 480 mg larvae of M. brassicae.
No. dose froup Sc*, pg/ml Sv, pl W, rg T, hr
40 mg Larvae
1 2x10% 5 1000 1.0
2 2x10° 2.5 500 1.1
3 1x10° - 1 100 1.5
4 5% 104 1 50 2.2
5 5x103 3 15 6.2
6 5% 103 2 10 13
7 2% 108 3 6 52
120 mg Larvae
1 5% 108 4 2000 1.7
2 2% 10° 10 1000 1.8
3 1x 108 5 500 2.1
4 1x10° - 2 200 2.5
5 1x 104 5 50 7
6 1x 104 4.5 45 7.5
7 5x103 4 20 18
8 5% 103 2.5 12,5 65
9 5% 103 2 10 98
480 mg Larvae
1 2x10° 10 2000 3.6
2 1x 108 10 1000 4.5
3 1%x10° 5 500 5.0
4 2% 104 10 200 8.5
5 2% 104 10 100 18
6 1x 104 7.5 75 31
7 1x10¢ 5 50 95

* Symbols are shown in footnotes of Table 10.
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FHBHTIIH A%, {KH 133mg DT, DDVP &
RIFFLERRELTNELED D, HEROZN
12, COBEDNEHE THET I LTS,

<5 r-BHC izoWT, HKED Smg LUTD
T, KO 4>+ RICKEEL LIRIEDHS, K
Bk, K<owriaziizab@Ewds, thid,
BEBDIVIBEIE, BDTRHIBKREVC LEZR
LTWABEZZATRWOTRZE»S 5, Chb2d
», KO 2\ TOREMREF COERHIITONT
i, SEUCRNPET 3 EEAS, '

HHP rabvavprr by riexdd ik
DN, —H#lis BH® 33 b v A O DDT iTdd 3
THiNieoT, BE - B2 33 FFriexdd s
3 by A ORI DONTH~N, BHEE RSO
N THESUSIDSHU L SLis b, Fhho Az 5
R, FEVHEL IR ONTHART 5 L HLE TV 3,
HEY, [E - BP0, TBELTH B LGy

2 LI b O T, KFEDO KO & RHEIIT
W TE v, Z2h o= nshvd, A
FEO BTN >N TK DIEMSEIAT 2 LW IR E
AEMTRBECHEITICH 2L E2HHL TV D&
WA 3, '

Johnstone!” 3R MFOMWEIETE 2 1T/2b, (&l
D5 3 BAORBEFIHE A & B & ofR %M
<, LD fliTAi % &, 10pg/g BEDORALIA N
WHENARBHIOERTH S L LTS, TOI
HOBFEMHER A Z 24~48hr L L TAHB E, BB
trh, AUROBREABEOHELZ-TW2 0
EVi ks,

7 ]

BrBicdsatyyhiie T 55 B HK
(DDVP, =3vy, "5 F3%v, r-BHC B L ¥
NAC) D kRt - ZFERHOBER 2T~ (W—W,)

Table 15. The applied dose and the lethal time of carbaryl against
40, 120 and 480mg larvae of M. brassicae.
No. dose group Sc*, pg/ml Sv, ul W, pg T, hr
40 mg Larvae
1 5x10° 4 2000 0.9
2 5%10° 2 1000 1.0
3 5% 10° 1 500 1.1
4 1x10° 2.5 200 1.3
5 5% 104 1 50 2.6
6 1x104 2.5 25 4.5
7 1x104 1.2 12 8.5
8 1x10¢ 1 10 10.5
9 5x10% 1.5 7.5 14
10 1x10° 3 3 42
11 1x 108 1 1 122
120 mg Larvae
1 5% 108 5 2500 . 1.4
2 5% 108 2. 1000 1.6
3 1x108 5 500 1.9
4 1x108 2 200 2,9
5 1x104 5 50 7.2
6 2% 103 5 10 53
7 2% 103 2.5 5 126
480 mg Larvae
1 5% 10° 5 2500 2.5
2 1x10° 10 1000 3.6
3 1x10° 5 500 4.7
4 5% 104 5 250 7.6
5 1x 104 10 100 28
6 1x10* 7.5 75 70
7 1x 104 6 60 142

* Symbols are shown in footnotes of Table 10,
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n—nhmbamwmmna—mmwmx=ﬂuﬂ (1958).
L\'ii’@ﬁi%’(‘f&bbﬂl%tb\’iCtb"(’ﬂ—)f: 3) —MEALL « IGO0 sSmeEad, 11, 1(1955),
Bz, i he ot wick >TRES 4) MYIRIES @ 2F{Ese, 10, 921 (1961).

&Y, HHINR% pg, FENHN2 hr, Jl%lﬂ’v mg 5) MYINIES : KW, 15, 391 (1961).
TkbT &, DDVP, =35V, <554y, r-BHC 6) Suwanai, M.: Residue Review, 25, 341 (1969).

BLYNACILOWT, 217N, ald, 0, 10, 2.0, 7) WIRBLE « TR « ATIRGNAT ¢ ST, 19,
0.07, 1.533%7°2.1 (10%hr) THbH, Bii, O, 91 (1975).
—10, 4.0, —1083L00 (pg-hr) THo1e, 8) RN : MUEFISE, 2, 193 (1975).

9) WMIEMIES ¢ BEPHEC, 7, 113 (1957).
x " 10) EYHRNATT | BRATERE, 9, 38(1963).
1) #HEIEE : i, 10, 60 (1948). 11) Johnstone, D.R.: Pestic. Sci., 4, 77 (1973).
2) BABK - BHTE=I0 - BEFIHREC, 10,1

Table 16, Values of W, W,, T, T, and K for dichlorvos against
10 and 6.5mg larvae M. brassicae.

W*, ng Wo, sg T, hr Te, hr K, pgehr
(A) 10 mg Larvae
195 0.1 0.03 0.03 0

0 0.1 0.04 0.03 0.90

29 0.1 0.08 0.03 1.16

21 0.1 0.09 0.03 1,26

15 0.1 0.10 0.03 1.05
9 0.1 0.15 0.03 1,07
7 0.1 0.18 0.03 1.04
4 0.1 0.30 0.03 1.05
3.5 0.1 0.35 0.03 1.09
2.5 0.1 0.45 0.03 1.01
1.6 0.1 . 0.65 0,03 0.93
0.8 0.1 1.4 0.03 0.96 -
0.7 0.1 1.9 0.03 1.12
0.4 0.1 3.2 0.03 0.95
0.2 0.1 9.5 0.03 0.95
0.16 0.1 15 0.03 0. 90
0.13 0.1 30 0. 03 0.90
0.1 0.1 72 0.03 0

(B) 6.5mg Larvae
200 0.08 0.025 0.025 0

62 0.08 0. 035 0.025 0, 620
8 0.08 0.11 0, 025 0.673
3 0.08 0.25 0.025 0. 657
2.5 0.08 0.30 0. 025 0. 665
0.8 0.08 0.90 0. 025 0.630
0.19 0.08 5.5 0,025 0.602
0.08 0.08 25 0.025 0

* W : Applied dose of the insecticide against a larva of M. brassicae
Wye: 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,)
These symbols are also used in Tables 17, 18, 19, 20, 21 and 22.

127



% 4 41 %I

Bi & #®

Values of W, Wy, T, T and K for dichlorvos against

40, 120, 380 and 960mg larvae of M., brassicae.

Table 17.

W, pg T, hr Ty, hr K, pg-hr

W*, pg

40 mg Larvae
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Table 18, 4 Values of W, Wy, T, T, and K for malathion against
no:'6,5 and 10mg larvae of M. brassicae.
W*, g Wo, 1% T, hr To, hr K, pgehr
6. 5mg Larvae
600 0.3 0.08 0.08 0
300 0.3 0.1 0.08 3.0
50 0.3 0.15 0.08 3.5
8 0.3 0.55 0.08 3.6
3.6 0.3 1 0.08 3.3
1.4 0.3 2.5 0.08 2.7
0.5 0.3 12 0.08 2.4
0.4 0.3 30 0.08 - 3.0
0.3 0.3 96 0.08 0
10 mg Larvae
1200 0.5 0.1 0.1 0
230 0.5 0.15 0.1 11.5
110 0.5 0.2 0.1 11,0 -
25 0.5 0.5 0.1 10.67"
21 0.5 0.6 0.1 10.3
12 0.5 0.9 0.1 9.2
4.2 0.5 3 0.1 10.7
1.9 0.5 7 0.1 9,7
1.1 0.5 17 0.1 10.1
0.6 0.5 98 0.1 9.8
0.5 0.5 124 0.1 0

* Symbols are shown in footnotes of Table 16.

Summary

Experiments on the relation between the applied
dose and the lethal time of some insecticides
against the various instar larvae of the cabbage
armyworm, Mamestra brassicae 1.. (Lepidoptetra,
Noctuidae) were performed in laboratory.

When an insecticide dose was applied against a
certain instar larva and the larva was killed by the
insecticide action after a brief period, 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 larvae developping.
Furthermore, an empirical equation on the
relation between K value for insecticide and the
weight of larva, M, was obtained as follows,
K=aM+B 1£9]
where, a and B are determined by a conbination
of an insecticide and the insect. With describing
K in pgehr and M in mg within equation 2,
values for dichlorvos, for malathion, for parathion,
for y-BHC and for carbaryl, a were 0.10, 2.0,
0.07, 1.5 and 2.1, and B were 0, —10, 4.0, —10
and O respectively.
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Table 19. Values of W, Wy, T, Ty, and K for malathion against

40, 120, 380 and 960mg larvae of M. brassicae.

W*, pg Wo, g T, hr To, hr K, pg-hr
‘ 40 mg Larvae
2800 1 0.2 0.2 0
1000 1 0.25 0.2 50.0
400 1 0.4 0.2 80.0
200 1 0.5 0.2 69.7
180 1 0.7 0.2 89.5
110 1 0.85 0.2 70.9
70 1 1.4 0.2 ‘82.8
30 1 2.5 0.2 66.7
10 1 8.0 0.2 70.2
5 1 18 0.2 71.2
3 1 32 0.2 63.6
2.4 1 48 0.2 67.2
1.7 1 " o8 0.2 68.6
1 1 145 - 0.2 0.
120 mg Larvae
3100 4 0.35 0.35 0
1000 4 0.6 0.35 250
400 4 1.1 0.35 257
N 4 3.0 0.35 228
82 4 3.2 0.35 222
70 4 3.5 0.35 208
40 4 7 0.35 239
15 4 18 0.35 230
8 4 21.5 0.35 233
7 4 62 0.35 246
4 4 97 0.35 0
380 mg Larvae
4500 20 0.65 0. 65 0
2500 20 0. 95 0.65 744
420 20 2.5 0.65 740
280 20 3.5 0.65 741
220 20 4.5 0.65 770
150 20 6.5 0. 65 760
65 20 17 0.65 736
36 20 47 0. 65 726
20 20 125 0.65 0
960 mg Larvae
4900 65 1.0 1.0 0
2300 65 1.9 1.0 2012
520 65 5.5 1.0 2048
220 65 13.5 1.0 1938
110 65 43 1.0 1890
90 65 75 1.0 1850
65 65 - 150 1.0 0

* Symbols are shown in footnotes of Table 16.



Bi 1 B % & 41 %11
Table 20, Values of W, W,, T, T, and K for parathion against
10, 180, 480 and 960mg larvae of M, brassicae.
W*, g Wo, g T, hr To, hr K, pgehr
10 mg Larvae
190 0.15 3.5 3.5 0
52 0.15 3.6 3.5 5.2
25 0.15 3.7 3.5 5.8
2.5 0.15 5.5 3.5 4.7
1 0.15 9 3.5 4,7
0.6 0.15 14 3.5 4.7
0.5 0.15 18 3.5 5.1
0.3 0.15 35 3.5 4.7
0.15 0.15 20 3.5 0
180 mg Larvae
500 0.6 6.5 6.5 0
200 0.6 6.5 6.5 0
50 0.6 6.9 6.5 19.8
10 0.6 8.3 6.5 16.9
4.8 0.6 10.5 6.5 16.8
1 0.6 43 6.5 14.6
0.8 0.6 85 6.5 15.7
0.6 0.6 130 6.5 0
480 mg Larvae
750 2 8.5 8.5 0
500 2 8.5 8.5 0
100 2 8.9 8.5 39.2
50 2 9.3 8.5 38.4
20 2 10.5 8.5 36.0
5 2 21 8.5 37.5
2,5 2 78 8.5 31.8
2 2 120 8.5 0
960 mg Larvae
" 600 5 10 10 0
150 5 10.5° 10 72.5
50 5 11.5 10 67.5
20 5 15 10 75
10 5 23 10 70
6 5 78 10 68
5 5 110 10 0

* Symbols are shown in footnotes of Table 16,
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Table 21. Values of W, W,, T, Ty and K for y-BHC against
10, 40, 120 and 480mg larvae of M. brassicae.

W*, ug Wo, pg T, hr T, hr K, pgehr

10 mg Larvae

525 0.3 0.5 0.5 0
52 0.3 0.6 0.5 5.2
11 0.3 0.9 0.5 4.8
5. 0.3 1.5 0.5 4.7
4 0.3 1.9 0.5 5.2
2 0.3 3.5 0.5 5.7
1.7 0.3 4,0 0.5 5.3
1.5 0.3 4.5 0.5 4.8
1 0.3 7.5 0.5 4,9
0.5 0.3 25 0.5 4.9

0.3 0.3 35 0.5 0

40 mg Larvae

1000 6 1.0 1.0 0
500 6 1.1 1.0 49.4
100 6 1.5 1.0 47.0
50 6 2.2 1.0 52.8

15 6 6.2 1.0 51,5
10 6 13 1.0 48.0
6 6 .52 1.0 0
120 mg Larvae

2000 10 1.7 1.7 0

1000 10 1.8 1.7 99
500 10 2.1 1.7 196
200 10 2,5 1.7 152

50 10 7.0 1.7 212

45 10 7.5 1.7 203

20 10 18 1.7 163

12.5 10 65 1.7 158

10 10 98 1.7 0
480 mg Larvae

2000 50 3.6 3.6 0

1000 ’ 50 4.5 3.6 855
500 50 5.0 3.6 630
200 50 8.5 3.6 735
100 50 18 3.6 720

75 50 31 3.6 685
50 50 95 ) 3.6 0

* Symbols are shown in footnotes of Table 16,
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Table 22, Values of W, Wo, T, Ty and K for 'carbaryl against '
10, 40, 120 and 480mg larvae of M, brassicae.

W*, 1i4 Wo, §23'4 T, hr To, hr i ' K, /.lg'hr
' 10 mg Larvae . '
520 0.6 _ 0.6 0.6 0
" .250 0.6 0.7 0.6 25.0
51 0.6 1.0 0.6 20.2
24 0.6 1.5 0.6 21.1
1.5 0.6 2.5 0.6 20.7
6 0.6 4.5 0.6 21,1
5 0.6 5.8 0.6 22.9
2.5 0.6 1 0.6 19.8
L2 0.6 39 0.6 23.0
0.6 0.6 91 0.6 0

40 mg Larvae

2000 1 0.9 0.9 0
1000 1 1.0 0.9 99.9
500 1 1.1 0.9 99.8
200 1 1.3 0.9 79.6
50 1 2.6 0.9 83.3
25 1 4.5 0.9 81.6
12 1 8.5 0.9 83.6
10 1 10.5 0.9 86.4
7.5 1 1 0.9 85.2
3 1 42 0.9 82.2

1 1 122 0.9 0

120 mg Larvae

2500 5 1.4 1.4 0

1000 5 1.6 1.4 199

500 5 1.9 1.4 248

200 5 2.9 1.4 293

50 5 7.2 1.4 260

10 5 53 1.4 258

5 5 126 1.4 0

480 mg Larvae

2500 60 2.5 2.5 0

1000 60 3.6 2.5 1034

500 60 4.7 2.5 968

250 60 7.6 2.5 969

100 60 28 2.5 1020

75 60 70 2.5 1013

60 60 142 2.5 0

* Symbols are shown in footnotes of Table 16,
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Table 23. Values of Wy, Ty and K for five insecticides against the various
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instar larvae of M, brassicae.

Larvae Minimum  Minimum K, pg-hr
Insecticides Weight, applied lethal s K*cal
Instar M dose, Wy time, T, Range Mean s.D. n /lh'hr
mg ug hr
3 6.5 0.08 0. 025 0. 62-0. 67 0.645 0,028 6 0.65
3 10 0.1 0.03 0.90-1, 26 1.02 0.102 16 1.0
Dichlorvos 4 40 0.3 0.06 3.85-4.49 4,11 0.202 10 4.0
5 120 1 0.1 11,0-13.5 12.5 0, 840 9 12
6 380 3 0.2 34.2-40.2 37.8 1,91 9 38
6 960 9 0.3 91.0-102,5 96.2 3.22 10 96
3 6.5 0.3 0.08 2,4-3.6 3.07 0.10 7 3.0
3 10 0.5 0.1 9.2-11.5 10.3 0.91 9 10
Malathion 4 40 1 0.2 50.0-89.5 70.9 6.85 12 70
5 120 4 0.35 208-257 235 21.5 9 230
6 380 20 0.65 726-770 745 12,3 7 750
6 960 65 1.0 1850-2048 1948 110 5 1910
3 10 0.15 3.5 4,7-5.2 4.75 0.31 7 4,7
Parathion 5 180 0.6 6.5 14,6-19.8 16. 8 1,94 5 16.6
6 480 2 8.5 34,8-39.2 37.2 2,01 5 37.6
6 960 5 10 68-75 70.6 2.40 5 71,2
3 10 0.3 0.5 4,7-5.7 5. 06 0.38 9 50
+-BHC 4 40 6 1.0 47.0-52.8 49.8 2.20 5 50
5 120 10 1.7 99-203 169 38.6 7 170
6 480 50 3.6 630-855 725 80.1 5 710
3 10 0.6 0.6 19.8-25.0 21,7 1.53 8 21
Carbaryl 4 40 1 0.9 79.6-99.9  86.8 7.63 9 84
5 120 5 1.4 199-293 251 16.9 5 252
6 480 60 2.5 968-1034 1001 30.4 5 1008

* Kcal: Calculated values that were substituted @, B and M of each insecticide for equation
K=aM+B, where a for dichlorvos, for malathion, for parathion, for y-BHC and
for carbaryl are 0, 10, 2,0, 0.07, 1.5 and 2.1, and B for these insecticides are 0,
—10, 4.0, —10 and O respectively.
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