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Table 1. Natural and synthetic organic
insecticides tested.
1. Natural organic insecticides and synthetic
pyrethroids
1. Pyrethrins Pyrethrum extract, pyre-
thrin-1 10.897%, pyrethrin-Ii
9,807, total pyrethrins

20. 697%

2. Allethrin Sumitomo Kagakukogyo KK,
93%

3. Barthrin McLaughlin Gormley King

Co., technical grade

4. Dimethrin © McLaughlin Gormley King

Co., 979, dl-trans 7 dl-cis 50:

50
5. Rotenone mp 163-164°
6. Nicotine Merck, extra pure
II. Organochlorinated insecticides

7. p,p-DDT  Nihon Soda KK, mp 108. 8-
109. 3°
8. Lindane Nihon Soda KK, mp 112.0-
o180
9. Aldrin mp 104, 0-104. 5°
10. Dieldrin mp 174.0-174.5°
11. Endrin decomp. p 243-249°

III. Organophosphorous insecticides
12. Ethyl parathion Sumitomo Kagakukogyo

KK, 97.5%
13. Methy! parathion Sumitomo Kagakukogyo
KK, 97.4%
14. EPN Nissan Kagakukogyo KK,
87.5% -
15. TEPP tetraethylpyrophosphate

4023, triethylphosphate,
acetone etc. 60%

Nihon Kayaku KK, technical ...
grade

Sumitomo Kagakukogyo KK,
95,59 '
dipterex 5095, emulsifier,
solvent etc. 50725

16. Diazinon
17. Sumitﬂh'ion.
18. . Dipterex

19. Malathion
95.59%

20. DDVP Nihon Soda KK, technical
grade
IV. Carbamate insecticides
21, Sevin mp 138-140°, 959
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Table 2. Dosage-mortality regression equation, absolute and relative tox1c1ty to larvae
of the common house mosquito of organic insecticides.

Median lethal . S
concentration Le-so [Fltye mediap letal
CS:?S: Toxicant Regression equation i ~ Calculated  Got from
As stock  As actuali from provisional
emulsion  toxicant regression regression
| equation line
0, p"-DDT 1.4133 © ° 0.0707
] - p,p-DDT Y=5.11441, 253 (X-0.461) 2, 3429 0.1171 1. (_)000 1. 0000
A " Pyrethrins Y=5.032+6. 627 (X-0.218) 1.6339 - 0.0169 0. 1443 0. 1595
Allethrin Y=>5.305+8. 388 (X—0.324) -1. 9408 ©0.0970 | 0. 8284 0. 9099
2, p'-DDT Y=4.6914-3.371 (X—1. 868) 0.9107 ~  0.0455 1.0000  1.0000
B Dimethrin Y=5. 291+48. 053 (X—0.010) 0.9423 . 0.0471 1. 0352 0. 9397
‘ Barthrin Y=4._730+5. 173 (X—-1.370) 0. 2642 - 0.0132 0. 2901 0. 2618
», p’-DDT Y=4.722+42,495 (X~0. 025) | 1. 3698 .0.0685 1.0000 = 1.0000
C Rotenone Y=4.953+2.881 (X—1.213) 16.9371 0. 8469 12,364 12. 416
Nicotine Y=5.003+6.871 (X—2.014) 103. 2591 103. 2591 | 1507.4 1527.3
p,p'-DDT - Y=4.956+1. 087 (X-0.694) 5. 4319 0. 2716 1. 0000 1. 0000
Lindane Y=5.007+2. 898 (X—0.931) 8.4744 0. 4237 1. 5600 1. 5364
D Aldrin Y=4.949+1.160 (X—0.258) 2.0016 0. 1001 0.3686 . 0.3927
" | Endrin Y=4.78941.127 (X—0.294) 3.0299 0. 1515 0. 5578 0. 5585
Dieldrin . Y=4.668+1. 137 (X—0.396) 4, 8696 0. 2435 0. 8965 0.9419
p, p'-DDT Y=4.783+2.578 (X—0.210) 1.9665 00083 10000  1.0000
E Et-parathion Y=4. 417+6;142 (X-2.724) 0. 0659 0: 0033 0. 0336 0. 0381
Me-parathion | Y=4.812+7.237 (X—2.953) 0. 0953 0.0048 | 0.0488-  0.0542
Sumithion- Y=4.569+6, 698 (X-1.202) 0. 1846 0. 0092 0. 0936 0. 1045
- p,p'-DDT Y=4.279+2,766 (X—1.851) 1.2930 0.0647 |  1.0000  1.0000
EPN Y =4.891-+3654 (X— 2. 721) 0. 0543 0. 0027 0. 0417 0. 0406
p,p-DDT | Y=4.657{2:270 (XL1. 9sé) oy 2704 0. 0635 1. 0000 1. 0000
G Malathion Y=5.182+7.732 (X-1.994) 0.9335 0. 0467, : 0. 7354 0.7208
- Diazinon Y=5.5474-11. 625 (X—1.891) 0. 6082 0. 0349“‘: 0. 5496 0. 5443
p,p’-DDT Y=4.384+3.563 (X—1.939) .|!t1.2027 0.06467  1.0000 ‘! 1.0000
H Dipterex Y=5.3384-7.863 (X—0.268) 1. 6797 . " 0.0840 1.3003 1. 2882
DDVP " Y=4.99248.623 (X—1.855) " | “P0.7174 """ "0.0359 |  0.5557  0:5528
TEPP Y=4.971+11.325 (X-0.911) |4 §J ‘188_0 0. 409_4 6. 3375 6. 2891
| h p'-DDT Y=4.692+3. 195 (X-1.838) 0. 8601 0. 0430 1. 0000 1. 0000
Sevin Y=4.740+4. 363 (X-1.302) 22, 9540 1. 1477 26. 691 ) 31117

nicotine V3 pyrethrins IcH L CiiE)J ﬁ'ﬁﬁ&)f{f{; Z, % LC-50(ppm){fii% p, p'-DDT 0. 860, lindane 0. 085,

b, P'-DDT DX F1H7 1/12 35 X U9 1/1500 g ) dieldrin 0.010, diazinon-0.073, malathion O, 085,
AT DI X 75w, 735 carbamate TREHFH] sevin DDVP 0.066, dipterex 0.087 ¢, ¥7:ikisxwt
7 HA = LTS, p,p-DDT Ofy KEY OWNCRFANIETRT, b, p-DDT 0.92,

120K T %, PR EHT 57 04 = B o)
S35 ARTEE R s X ORI R i i
19-) %460 DR TIE, AERFIOESZ RIS

lindane 0.49, dieldrin 0.28, diazinon O0.088,
‘malathion 0.095, DDVP 0.029, dipterex 0.10 ¢
BHEVD, D OIE I 2 JUEALGT LC-50 i
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LIALT D &, ATTRBAICRAN LIERZRLT
W%, LU lindane (0.42 ppm) 35X ¢ dieldrin
0.24 ppm) D X 5 I ATHHEHAITIIENARSS offie
X =TI 5% R offik v aswiieRro &

DAEMZ T L2 D e w7 B 4 = O3]

HUL YEI® @ #E% L7z iGhidko (IKM%A cit (LC-50
(ppm){{ lindane 1.152, dieldrin 0.749), 15 XU'8%
KD oUW L 2B NI (LC-50 (ppm) {il
lindane 1. 06, dieldrin 0.55) of{itvk b 4 iWHlicx
TEHERMRD TS DS, —Jb refractoriness %
bOoREE W2 XS, ¥ 72tk Sutherland and
Darsie” }3 75 >R @ 7 5 v = 7B TIRIAL,
TR TE LI 744 =5 Culex pipiens O
032 ATHR RO FFERER 8TEINED T D
LC-50 (ppm) {fiix s ® 35 » y-BHC 0.10~0. 14,
DDT 0.060, dipterex 0.088, malathion 0.02~
0.03, DDVP<<0.001. Th % & M LTWDhY, 12
HBOFNEENET 5L DDVP 2R EAI & IE
HIRLTWD
&hw2&®ﬁﬁkaLLfmﬂﬂﬂL»6£w
FouR Yo & Bliss o> probit 142 X - TS
hﬂmaxwtmaz&mrra%ovm1/4u
7% HET,
?‘*r Yo TR7 WA = H oo KT-50 i35A L
W ST T L DD, WIITEBEIE DML
%urm?m%ﬁbtw D X 5 TSR 5
Rebte LC-80 {iTHRDTHLEBZLNS, HsT
REBT 74 = h OYAUET D 2 v 2 X9 L READ
WAL TR ZoEMvws s s & L,
2. AR TR O %)) 5 o 5
i) 74 zhogdusstrailiflo sy 249
VI E BBER L OBl o Feh

MNORRTZDOXSRUED DL D .

DDT X D775 hi@u,

o 27 H-—-IV

B DR IFEBIR I DI I TEEER G & T
FIRRANRILT 5 & PAE S0 IR S e AR
WWELT /7y 259 UBIGETE DRSS, Bl
v 7 89 VBIGUTE TR TEBIEBIGAME > 2B,
¥l VED »OEHE & BIEOEE & OBIRE HRE
T LU Reb7=DC, p, p-DDT 2 IEME3EH & LD
IR, 4R pyrethroid, TEHAM S X O
KR8 e iv—-2F> pyrethrins, allethrin,
endrin 35 L U¢ ethyl parathion o 4 885148, %
D7 Hh4 = hO it 5 LC-50 R L%
PLAGH T =T [i—-JLAITE (6ppm) = LT
7 0 4 = A HAIOPL-FoifiL, £ 1009% /v &
FY ok XUBEETERFINAWELN 3 40 X 5 kkh

Rz, B RNUII0PLIZ DT DN E O %
MU, BHRINOZIN RS ThTdH - 7o (K
21°),

3 LETIRE NI X S PRI 350 T
NOHLBTML T L7 4 2 B DINUDETIN ) »
DEYU T LRGN, KR LAUH110~254
SIS, EPzow 20 L$110~2305 s A it
HOEY HOMMYEINS, T10% 20 250 VH
W% 2 v 2 20 LRURORELE -} 1L, pyrethrins
15 X vt allethrin 133 UL A B TAT, p, p'-DDT
N30 LL 1T H LAY, endrin s X Uf ethyl parathion
OMILE p, p’-DDT o X bbb Fhuhedh s

240 HROFIERS NI IV T ARG 100 9%
2o B A TN O SIS ALy 2t I
¥ % pyrethrins Is Lot allethrin cid{bAlickL
THFEENAL, 35 ITPFNE: 100 & ﬁ(?EyTr}‘TI} I
&A&gﬂ;wm&mﬂbip.-DUP;UH%#K
KL<, Z7: endrin 35 X0t ethyl parathion i3 p, p'-
COXDITTHL = HOYR

Table 3. 100%5 knockdown and kill time against larvae of the common house mosquito of
2, p"-DDT, pyrethrins, allethrin, endrin and ethyl parathion emulsions by the petn dlSh
method. Ten individuals were used in each emulsion.
!Avera rage 1 I
, ge 100% Average 10090
téfltcualt Aﬁﬁﬁiﬁ% 10001 kill time kill time after ‘I ttﬁ?li}e‘l\gi:t I Relative
Toxicant an OWI | after treat- knockdown € 1Y knockdown
. concentration | time KT-100 ! " ment LT-100 LT-lOO—K’I‘-lOOl after velocity
E (ppm) i (min.) ‘ (mm ) l (min. ) l knockdown
b, p-DDT 0. 300 15.6 222.5 - 206.9 1.00 1.00
Pyrethrins 0.048 < 0.5 110 >109.5 1.89 >31.2
Allethrin 0.237 < 0.5 177 >176.5 1.17 >31.2
Endrin ol 0. 168 42.2 244 201.8 1.03 0.37
Ethyl parathion 0.011 22.9 254 231.1 0.90 0.68

103



B8t FEoE O 27 &IV

Dy P EYrEVSEYRINRAOBEGEONIRN
BGTH Y, T8RN0 BHOBEERN O #5H
LEDIy 2V OBHELEB-BTLENDL,
v IXY U DBEENE YL LR Ko TEOHH D
BNFEBHIE A WET 5 2 L b TH D,

i) fEdrhk sy 7 5o Ui omE

FEITHA® 1& barthrin ORI L 7 0 4 =
HOIBRD ) o P EIUERT LI L DLW
BRI X o TR, - T DWHY pyrethrins oy
1/84, allethrm DO/6E WL L. L LAS0T
o TEBRERTIR I 2R ) Bo 72linlibht o
TR DD Z AV L oo TRIL BRI L 72
L5, UBEETIDHIDITIET 714 = 1 OHHiT
ﬂbfﬁ‘&KTéoékéka%Mﬁ&&ﬁ§%
BENDL Z EMNUS P E - 2. B KT-50 JipH &
ZIYEBEEIE & OBREVIS A2 F D7 p, p-DDT
& barthrin &% JEEHIE U, - p,p-DDT FIHIT
PEAR IR EA20~60F DIYIZ50% 2 » 22 XD ./'3‘7 X5
pa A LA %Oliﬂfét@vfélﬂ."i‘icb%ZOﬁ'uPﬂ 1250%
24D T LHPES X U603 AN TIES0% /v ¥ 5« 9
UL L 5% X O FAMBL 22381 (A~A
DT h A4 =H YRR D -2y ¥ XU e
R, OB OWTHINERES, 2y 2Dy
Hiih probit I &L, HOLOOREN-70 74
U 2 U TPhIM AR % i & 1275 KT-50 %3k,
E LN DRIIFHMILERD H M4 KDL S
Wi, B0 BRINIHISER D E T B EL o 31
ﬁl:z‘il) ol&ﬁf’&lﬁ“l’h@f.bﬁkmuubf. Thh,
S 4LOKTD p,-DDT 7":4&4&& Uiz By
ROWWER N DRy bbb KT.-$Q AR DHFE
barthrin QEFIFHBE IR E 25 D B2 L,
FEX DML Y75 Y RO THBMEZ D 570diiE
KT-50 % —@ZRIARPHRIC BUE+ 5 DEAUE T3

Table 4.

%, X OWM64FE izt LI RIS
WE B3 24 lidA4t,  pyrethrins ‘%> allethrin @ X
SEIF T v 2.8 9 v bR L TIFE LA AN
CHhLrLINX VAN THL 2 ENNTETHD,

_ if.i{’}uﬂf 100 PG X 5 v o F 9 IO

BRI Ly SEANT X » TR Az B 2 v T
L BLEENARTIE 2y 240 VBREBE VD
DL HLHDOT, p,p-DDT Rl &k - T KT-50 5120
~60 37D X O WM REONFHBEELLI
%, RERZONFATT > 72 A RIOFIFBIEIL E
BRAOEIRL I D X =T 2030515,
T OWFER TR 3EHIBE CEFLAD 2% Ag TiX
S5ppm, -B Tid L.5ppm W5 X HICEN HLHIZL
Hirds B KT=50 to K2EAME - 3, Wi ¥ D 2B I
(Az: 87X, B: 7/IX, 1961) 5 X OKkid Az:18°, B:
28.5°) b D VIO ERIE DI b & 3 kol
ZHOWTUCEINT 5 L0 & Bbivh, s i
SEEEIZ 35\ TRRNIZ 22 D b 2 BEAT D IS s i
DB RIET 5 D 2 HHINICHE Y OS2 13 S 5

WHEC WIER 1T > BB Y, AWHFI D KT-
50 4, 20~605F DY D & 5 FRAIPUL & HIE T 51
WE Ly, BUZRBUSRA D A3l o2 I3 L o
TN B W TR e AP i R R R U

i) AEATECB I D IFEBIE L D 35
- HOEBIC Lo TROSNIARUHO 7 #1 =
AT T 5 LC-50 Hichits U e BFLAIR 2 M
WL, KRTHERKCHHIL, i) SI00 i) ok
Bz ko TS & 2o FREBRARIFIC, b, p-DDT
2R LD D 7 4 4 = ORI~
Iy DU EEAR LY ~IHEIZ X THOEL .
ZOHIUZOWT B Z WEUZ, sy 2 XU s g
# probit IZHEMZ, LHOLOOBH-,0 24
TN E & T oM B S KT-50 23R

Median knockdown time and appearing velocity of the efficacy of 'p, p-DDT and

barthrin emulsion applied against mosquito larvae in median lethal concentration ratio.

T Toxicant Median knockdown time Appearmg velocity of the
”Code ’S'gn (content in ppm) “KT-50 (min.) efficacy
A s pp-DDT  (0.375) 189 .. - 1.00.
Barthrin  (0.098) 6.46 2.93
A, p,p’-DDT - (0. 250) 34.4 o 1.00.
Barthrin  (0.065) 8.11 4.25
A;  p.p-DDT  (0.125) 125.9 » 100
Barthrin = (0.033) 10.0 ’ 12.6
B 2, p~-DDT  (0.075) 40.4 - 1.00
- Barthrin ~ (0.020) 8.75 - e npigy
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LIV OSUR XY p p-DDT 2JEHEE LI £ 5 SN LE M TH kv, 3ERI% 5
Ao 2 SR SN % & Mo St A2 7n % LC-50 2 ThmAitR b Rvfz 2ol 2
b, SOOI Bliss o probit iz probit MHI.Kn T RdFHE PHIERER L5 Red
' FiE DI LD 2 LoD, MBWELT

Table 5. Median knockdown time of various VEAIERO X 5 IR E 2 B3R B H LT RS

organic msectxcxdes emulsion applied '1g1mst LR BILG Teds HUGMESKAICIZ EIE o, p-DDT
mosquito larvae in median lethal concen-

tration ratio, and appearing velocity of & lt'lll PO LN {15600 I B 120
its efficacy. . T, I WA RDH S E & L, Thbb
R T e o e dimethrm 3Tt £ -F barthrin &) T
Toxicant knlfceféﬁi‘vn vﬁ‘x?fﬁ?“ogf p,#-DDT & barthrin OEUFCILIL, 7 alle
. time (min.) | the efficacy thrin {235\ Tld dimethrin & H2 L e hids:
5, p-DDT a2 ° | - Loo . iZ p,p"-DDT & OHlEETT- 72,
Pyrethrms RN 27.2 ATLEIZ I3V TRl —FRRE D R 2 BB o 1100
s } ' — AT ERL, EBHR o= v BBl R T
#.p-DDT. A0 L%, aldrin 254717 AL D 7200 A IS & 50 72K
_Barthrin | BT | 46l b -DDT o KT-50 51 16.653C b 72700, Tt
* pp-DDT - 1.00 < & OSBRI I A DI R A TS
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Table 6. Relative median lethal concentration and median knockdown time against mosquito
larvae, and reciprocal of relative (acute oral) median lethal dose against rat of various organic

insecticides, and their products.

Insecticides Relative LC-50 | Relative KT-50 | Reciprocal of CT/D Order
© (T 1/D)

Dimethrin 1.035 0.116 0.006 0. 0007 1
Pyrethrins 0.144 0.037 0. 167 0.0009 2
Barthrin 0.290 0.217 0.017 0.0011 3
Allethrin ©0.828 0.049 0.272 - 0.0110 4
Sumithion ©0.094 1429 - 0.317* 0.0425 5
Malathion 0.735 *0.909 0.167 0.1117 6
Lindane 1.560 0.213 2,000 0. 6646 7

Methyl parathion 0.049 0.877 16.45 0. 7068 8
p, p’-DDT 1.000 1.000 1. 000 1.0000 9
Dipterex 1.300 1.954 0.400 1.0161 10
EPN 0.042 1. 409 17.24 1.0203 11
- DDVP 0.556 0.578 3.676 1.1813 12
" Diazinon 0.550 1.250 2.000 1.3750 13
. Sevin 26. 69 0.223 0.417 2.4819 14
Dieldrin 0.897 1.786 2,874 4.6043 15

Ethyl parathion 0.034 2,083 83.33 5.9016 16
Aldrin 0. 369 4,762 3.731 6.5560 17
Endrin 0.558 1.471 1.1 9.1193 18
Rotenone 12.36 3.030 1.894 70.932 19
TEPP 6.338 0.346 208.3 456,79 20
Nicotine 1507. 4 0.350 4.545 2397.9 21

* for mouse
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Résumé

The author proposed previously a simple'
measuring method for the relative appearing
velocity of the efficacy of insecticides by means
of the knockdown of mosquito larvae, Culex
pibiens pallens. This time, the author, after mak-
ing some tests on ‘estimating conditions of that,
measured the appearing velocity of 21 kinds of
organic insecticides, and attempted to make a
new rank for it. )

The relative lethal toxicity of each insecticides
was determined by means of bioassay using
mosquito larvae, comparing ‘with that of p,p'-
DDT. The appearing velocity of the efficacy of
each insecticides' was measured by the knock-
down effect of toxicant emulsion or solution
applied to that insect in median lethal concen-
tration ratio.

When the appearing velocity of the efficacy
of p,p’-DDT was taken as'a standard, the relative
value of each insecticides was as follows: - py-
rethrins 27.2, allethrin 20.5 dimethrin 8.63,
lindane 4.69, barthrin 4.61, sevin 4.49, TEPP
2. 88, nicotine 2. 86, DDVP 1.73, methyl p_arathion
1. 14, malathion 1,10, diazinon 0.80, EPN 0.71,
sumithion 0.70, endrin 0.68, dieldrin 0.56, dip-
terex 0.51, ethyl parathion 0.48, rotenone 0. 33,
aldrin 0.21. The following terms were proposed
as a new indication to each of the ranks of the

appearing velocity : - (relative value)

very rapid L > 15
rapid .............................. 14 ~ 5
ordinary .............................. 4 ~ 3
SIOW  rerrrereeiniiieiiineniees 2~ 0.5
very Slow. seeceeseoiinii. SEPRIPPR < 0.4

From the product of relative median lethal
concentration and’ relative median knockdown
time against insect, and reciprocal of relative
median lethal dose against mamhals of insecti-
cide, we can compare the quality of that insect-
icide; that is, the lesser the product is the better
the insecticide as controller against sanitary
pest insects. Pyrethroid such as dimethrin, pyre-
thrins, barthrin and allethrin can be said to be
superior for their small value of the products.

Lindane-Resistance in the So-called “Takatsuki” Strain of the Common House Fly, Musca
domestica vicina. Problems on the Breeding of Insects for Biological Assay of Insecticides.
XXX, Sumio Naaasawa (Thara Agriéultural Chemicals Institute, Shimizu). Received Oct. 31,
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