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Studies on the Biological Assay of Insecticides. (XII)

On the Knock Down Effect of the BHC Powder to the Adult of the
Common Housefly (Musca domestica L.)

Sumio Nagasawa
(Takei Laboratory)

In order to evaluate the effectiveness of BHC powder, the writer made
a biological assay by the modified settling tower method of Nagasawa and
and Takano * using the adult of the common housefly (Musca domestica
L.), and analysed the data from the statisco-physiological point of view.
Both the fcime-knock down regression isodoses and the concentration—knock
down regression isochrons which is computed theoretically prove very well
the assumption of the linear transformation of dosage-response curve
developed by Bliss!»2:3:5), The relation between time and concentration
is in good fit with the equation of Ostwald 16>, C*#=Fk. The two median
knock down time-concentration regression lines, one computed from the
(T —Yx)e curves and the other from (C—Y ¢ ), curves, coincide with each
other approximately. The equation of these two regression lines are
CO1474=10.51 and C%1%9¢=10.38 respectively. The relation among log
time (£), log concentration (¢) and knock down percentage in terms of pro-
bits (3;) is represented by the equation y,=—2.68664+7.52198f+ 1.10098¢
and y,= —2.88927 +7.77659+1.09243¢, the former is computed from (T —Y « ),
curves and the latter from the (C--Yx), curves respectively, and the
equation of these two regression lines coincide with each othef approx—
imately. The two median knock down time-concentration regression
lines derived from these two equations are C%13¢=10.52 and C°1%1{=10.34,
the parameters being nearly equal to those given above. Based on the
above mentioned facts, the writer concluded that this modified settling
tower method is also suitable to evaluate the effectiveness of BHC powder
as well as the effectiveness of DDT powder.
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BT b7z 31 IS HAMM R O A BINE & A AR T B 7201T, £ {0 A x Edioh
BT (settling tower apparatus % 7zlX settling dust chamber) & & # dcft U CHIH]
LT~ 375, (2% 2% Bugler & Nelson?, Swingle et al.1®, Heuberger & Turner.1®,
Turner1?:2921, McCallan!® 7 &), 4081 4 & 21 DDT BHloFi 8 &t + 3 Hiv
© Campbell 11> @ turn table 87 7 2 Vv /=%, 2V ESLTEOE \
THEHREL, TOBRNHTA 7379 DDT o JER LT TR 2 IR 2oy shigd s
OEIL L TEBE e, EbOTHATEMBE2Z. SHlciicots L5
Ak, A —o%if Jihs BHC BEloFidnite I T2 20T 2155 L L
TEERZING L, WU e, Bl Amyto Biuh b ANie L2 o TH 5.
AICF B E ERXD, KINHRIST 2 HERE L WR 7o % b oo KR4, b
WeEBOIN & ¥ifloitHic ¢ b EGERc BEoMErELETs L L, -
BHC »5yiliw b 7oKy M- &, Insecticide Grade Pyrophilite &I b
C. Tennant, Sons & Co., New York €7 L TH O {WEHT 23KRHBETH 5.
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(1) #e3%Ex1. »-BHC (mp. 112-112.5°) #iEo#BETEDLH0.5,1, 2% X0 4 %0
BRICHMT 27201k & LT, KEo Carolina Pyrophylite Co. i~ Tiifle b &
Grendon, N. C. Bi® pyrophylite ¥ 2 H1¥,benzol ¥##&l & LT coating ik Lo, T
EHLIIEREO BHC 8L % benzol €H A4 LML, e Tyler oF#ERG 325 mesh
#Zil# L7z pyrophylite ZFIER&IA L, SillicE T benzol xR L H7obn, 2k
7O EERE LT 325 mesh Offi keAciBifie Lo, XL » TERcH L.

(2) #RRR. MMtk d~5 AE~7file%k 3 1 = <= Musca domestica L. % 5
7eht, T OFERHEBEEINET R TR ECER - BEc i oTobN LT H BB LT
H5.

m

Il EBEE L H &

KRR S & b 2R - IV X0 TN L T A L AkER L TH . BT
OFEBRIIRI2547 H10H X 930 H 7z 2 #Alcif B 30°C MAAOBBIRM T T ok
D7,

v = B & 2

7-BHC 4 BB O BRI T ) L B35 T HARE(Y o) L oBR e FoR T2 L1 %

0T ELTH%. ¥k, BHC OFMcHR L CHRK < TMWEL 220k, BHCrX: T
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% b D T AIC & B D il Table 1. Per cent cumulative frequency tables Y (%)
ot M g 1 - of knock down times 7'(min.) with the y-BHC powder
Mgz R L, e L of various concentrations C(%).

7oRBEc B b ooz RiE, 5 -
Concentration, C ‘

(Y 0% 3 o PR —kfc

FRRURRET BT 270 (R Number of experiment ‘ 17

PEM L 72, 2L 2 Bk TV —— ;
Number of individuals ‘

ORIE AT S OTERE L L R—

17117|17

0_5‘ 1.0[ 2.0‘ 4.0
|
}

|
207 | 207 | 202 | 202

‘ 4 | o00| o000| o000] o060
ThH, HUH & L ToRifid)) 6 0.97 483« 644 | 1188
rhOEDEENIEH T VDA : 8 1063 | 1546 | 2723 4356
Time. 7' 12 5653 | 6957 | 8010 | 8564
12 b D '~ 1 ' [

LOLPAD R BN D. RTH 16 | 8406 | 9179 9303 | 9802
W E LT3 B pyrophylite 24. 9903 | 9952 | 100.00 | 100.00
T 2 A ¢ 32 100.00 | 100.00 ‘ 100.00 | 100.00

O B TEHEIFINER B 22 CTETM

XD ZJ{IJM’I\'Z)&‘& Ltk o7,
V 8 & K W

1) BHE-BETHEREELRE (T - Y, HR.

FHEENHC XoTH B b ah B aWtkoiHMiE, moxsEic 7o L CERc /i
B BRI, PRI CACTBCE CTBET TRALLON TS LETATH 5. ¥
RN 3 O TT 24 = =oHAed, MRz oONKOBMNSBEILT 2 Lixd x
CER - SR L. AEBRC 2 2coips@fi I s c 2 2 TFILC, %
S 1 QMM T 20k ¢, BETIENEE Y % Bliss @7 v vy b oy &KL
T, ZOMREHFE ye=5+b: (t—1)
wh Lo, bbeTohick T2 XHRBESchOFIRELLT &, H124.0T &L

Table 2. Characteristics of the time-knock down regression isodoses in the
range of concentration of y~-BHC powder C from 0.5 to 4.0%, and the %2

test for comparing observations with the computed curve. s
Concen- | Regresion | Standard 1Log median! Median | Degree Probability
tration | coefficient | deviation (knock down knock down s  of in %2 test
: time , _time } X , freedom
C(%) . be ag o ! To(min.) o Py
0.5 7.56941 l 0.13212 1.06547 11.63 0.95881 .3 0.80944
1.0 7.60214 ] 0.13154 1.02048 10.48 4.14007 3 0.249380
20 743539 | 013449 | 098196 9.59 3.32990 2 0.19087
40 748623 ] 0.13358 093131 854 0.65589 3 0.86964

* 7w bR O TOE T PR Bl oM oBIfR T L e W aido T, Rk
ER-FIFRMMOUFEHELHEAL, ThiZX o T4 P onBUELER D L CUkoE
BB IToTHDY, THERFIIELCTETRC, H-BrRiio s iEc &

B OPENTEH S, '
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Fig. 1. Time-knock down regression isodoses in the range of
ozl bl concentration of y~-BHC powder C from 0.5 to 4.0%.
T3 (PHfi7.52388). @ be DTEME R L Table 8. %2 test of discrepancy in
— N e AL regression coefficient, b¢, for
HL < Bliss® OJ5izhic XD THRIFHNCVIRL 72 a series of time-knock down
AR 3 RO E Ty TT 22<C3.841 LB D regression isodoses. (Degree
of freedom, n=1).
i b 4 -DOWIFEMIZ 7adio el R ofi M -
Regression 1 £2
TAIBRIC D B L aLTE LD 2. line .
(2) BE-BOEFOBSRMESHE (C- Yo, 05—1 | 0004203841
05 — 2 ‘ 0.07586<73.841
iR . 05 —4 | 0026243841
i 30 T2 7eWil-Bark T Bk SR 1 —2 | 0110633841
OERD B, & bICELEGE TINBE L B A5 Lo—4 | 0048283841
2 — 4 | 0.00975<73.841

(C+Y )y MHERDSEIRINIC D L2 DB L%
BCHABISFBECATHD. F2ERCEE C oxi¥k ¢ Bhihic & v, BPF TN hge
Y € t3 y 20T (c—yi)e HIRIRE 245 C &35 2 K01 L & TERIR-PITIERRATDS
z2bfLs
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Fig. 2. Concentration-knock down regression isochrons
in the range of time 7" from 6 to 16 minutes.

S X0TY &8 7L b ERIE-EGE TR AT IR R
ye=5+b:(c—¢:)

OFRAM ¢oy  HRBTE TINESIRHE Ce=log 1cs, BIKTIVEBEER be, PEHTIEOEIMERE o0,
B AR ELOT AR L THS. 12 HBo Pr ol ((—y)e
IR BT 5 L, BB TRE , MRy o7z (c—y): MEHR X b Gaddum®
Hemmingsen®, Bliss®, O’Kane et al'®. bic XD TEN ZIHILHNCHEIRS b 72t i
-BFEAREIR (C—Py)r HIR—REROFMNE, Z0% \ c 0 BZF TEMBE LA
CEHL T & 8bh s, c N\ Th Lok b Oftd 72 (E—yip)e PUIFRC TG
% be LFBRIEIE—EOMELOL T3 ( B 1.05554). ¥k b L (BEEIEMovsk

Table 4. Characteristics of the concentration-knock down regression isochrons
in the range of time 7" from 6 to 16 minutes and the X2 test for comparing
observations with the computed curve.

Time | Regression f Standard |Log median| Median i Degree ' Probability
v coefficient | deviation |knock down|knock down . - of |in X2 test
concentra- |concentra- %2 freedom |
T : tion . ticn N
(min.) be 0y c Ci(%) | . ‘ n (P
6 1.03401 0.96711 173494 |° 5433 1.18590 2 0.56216
8 1.22648 0.81566 0.76302 5.80 0.79904 2 0.34826
12 1.03144 0.96993 - 047520 0.34 0.49999 2 0.80327
16 0.99532 1.00472 - 1.31194 0.05 251970 2 0.28265
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EhC ORI B LBT T L TH . Table 5. X2 test of discrepancy in

. regression coefficient, &, for a

(3) EE-RESECE T MIEREE (T-C)Y H series of concentration-knock

® down regression isochrons.
IK -

(Degree of freedom, n==1).

BOHK T ks 2 Rkl & 7 srilod ¢ & Reglr_‘ession »

¥ C L of%RIZ, 2% DDT BEloeeDT ne

ZOFRITHEERRE b e, Ostwaldl? 28 Gammarus 6 — 8 0.53088-73.841

) " 6 — 12 .| 000015<3841

pulex de Geer (T 7z HIKOBFENHI ORI T2 6 _ 16 0.01533< 3,841

el HD 8 — 12 0.87088-.3.841

Crt=F 8 — 16 O.73553<3.841

12 — 16 0.01826/3.841

o (n, B 1ZEJ KT, 452,3,4,5 KL 3
L7 22 SRk 2F e n, B XOGETMEERT 2 b ke &5 3) RERHTE
FBVDOENANZT (T—Yx)e BXU (C—Yx)p Willifho —REHROFE D &0
FVOL DL b b S CHEGE IR O 2 DL BN E 2 b A TZ OB Z A
LTa7. H6ERTNTHI NI oBRENRLZLOTHS. HOMIEE b T
X -HL T B, cEEHEoMich A LT W &35 & ot e atHE o
BedHy, PO2BBE—~FREOW TH2 b 3T LA T 3 0 THBD, T5 L
g T AR - B, BRI b XoTtoRb T 5L A THD. I
B\ TRIEORI Co T
(C-Co)t=F

OF AP R BLFME PR KO THR L TAR B2 &, ZORBIEETROT £ <
TR AT 2500LE &3 e 1.7 Ly a3, zoBa, MRESEGFT
I EAOBERIE, Ct=k O THEHERLS 20 EMREND.

(4) ME. R, L UECETOEREEL ORE.

M-SR TR T BER SRR B 1 205 b 13, & OBRBECBIRE i

Table 6. The relation between log-time and log-corfcentration
at the 50 per cent knock down.

: s ! < ! . | :
Computed J Regression equation | Precision of : Variance of | Variance of

t+bac=ay, ! parameter | parameter parameter
from or in original units | a2 and bz az : ba
Crt=k ' S2 : V(az) | V(b

(T=Yxg)e line | #+40.14650c = 1.02185 0.0000126 0.0000032 0.0000278
or Co147f = 10,51
(C=Yi)r line | £+0.14003c = 1.01602 _
or (0-140f — 1038 0.0000468 0.0000117 0.0000086
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Fig. 3. The relations’ between time and concentration at the 50 per cent
knock down; white circles and broken line show the result computed from
the time-knock down regression isodoses, and black circles and solid line
show the result computed from concentration-knock down regression

isochrons, the equations of the straight line in original units are
C0.147¢f == 1051 and (01407 = 10.38 respectively.

Table 7. Table of the analysis of variance for testing linearity of relation
between log-time and log-concentration for the data in Table 2 and 4.

Computed from Variance due to IDegree of | Sum of Mean |Variance

|
i freedom squares square
‘,,

ratio

Rectilinear relation between # - 1
and ¢, the linear term.

Single curvature from straight

0.0097237 | 0.0097237 | 564.34475

T line | ae he auadraie torm e 1 | 0.0000079| 0.0000079! 046141
Error | N’-3=1| 0,0000172 0.0000172| 1.00000
Total ’N’—1=3I 0.0097488 | — ] —

Rectilinear relation between ¢
and £, the linear term.

Single curvature from straight |

(C-Y x)r line line, the quadratic term. 1 0.0000140 { 0.0000140
Error | N’ -3=1| 0.0000260 | 0.0000260
Total | N/_1=3’ 01062450 — ]

1 0.1062039 | 0.1062039 I4084.76538

0.53787

1.00000

FOWHN TIRIE oz LT iiE, Tl liickiToxr. a3

ilic s

CTEORNEIBL 2% CM=k ORI, Wic be 2% FRIMHBGEORBEN THS L O
HER DT B E A T EHED LT TS, &T 7T P-BEFEAE R EUEREc S O
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T, ZOAFRKIHMBRE oMM T & L L&, §U, Filfls X UBER =% olihcix
y=(5—beag)+ bez -+ bebox

ORI D DT L% Bliss® [TORTiv%. T\ T y X probit iy DTLHE3NA

BIEA, x FIW 2 BENZTRRES XCHRIONEELD® L, be X443 E-SFEA MURIR

Db ZRALMRET, a2, b BEBCHEETH 3.

TR EREREEO -BHC WEICD T 2 FeMei-8% FIVBi s Sy iidiig, &
BUICHRRIAC § & 0 i -k FIER AR OBIR,: b b, ch & %07%(
FHRLEBRAEADUEELTCLEAWETS 3. BR¥IT 23D E L TH B TEZR
BT, BEOEEREOF OIS > ch e LTI E T\ BBl LT 5.

Vi =(5 — bsag )+ byt + bsbyc ‘
Z \ T y 1X probit Hfix b0TH bb L ABKKE FMSisE, ¢ HLu ¢ BERENE
Uik L O ONEE LD L, b B4HESO b £424 LeMR%TH 5. 53K combind b

X b L 327 Table 8. The relation among log-time, log-concentration
OBEA T D B and knock down percentage in terms of probits. ‘
25 X & O Computed b Equation C and ¢ relation
> S )
~HHF IR 1 from | jue(5- baan)+bat+babac 2t 5=
B RS O £ (T ~Yx)¢ line Y= — 2.686641-7.52198¢--1.10098, C0-143¢=10.52
=\ ) 3 .
% (C-Yg)r line | Y= — 288927 4-7.77659¢ 1-1.09243¢ CC-1417=10.34
'f/‘?\ be & ﬁ[”] e

Table 9. Statistical test for agreement of data in Table 2 and 4 with equation
Yu=(5~ bsag)+bst+-bsb2 ¢ by the analysis of variance.

Sum of| Mean |Variance
squares|squares| ratio

Degrees of|

Computed from - Variance due to freedom

‘Der - : e )
Departure from a rectilinear relation 1 o
I between log-time and log-concentration. . N-2==2 215910) 107955 130859

Departure from combined slope of :
component time-knock down regression! N-1==3 0.13893| 0.04631| 0.05614
(1"~ Y &) line | isodoses. |

i
Vertical scatter of original observations: !
about component concentration-knock o . .
i down regression isodoses, the experi- S(n)==11 9.07467 | 0.82497, 1.00000
mental error.
Departure from a rectilinear relation
between log-concentration and log-time.

N-2=21{155328! 0.77664 | 1.25839

Departure from combined slope of )
component concentration-knock down| N —1==3 | 1.23845| 0.41248 | 0.66834
(C~Yg)r line | regression isochrons.

Vertical scatter of original observations .
about component concentration-knock Scnr— 8| 493732] 0.61717 | 1.00000
down regression isochrons, the experi- il
mental error.
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TRIEENDEH 27D, TATHE b OB D TEC. ZLT e XU b TED
CHETH B, -~ LOo¥iriz & o LTHR U BRSNS B8 &Ko & (TR LD
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B =R ShoBRcE T, TREN—E0 LW Z C T3 &
Lok, #iThid T Lickiid bokkifn b, e 4R 0¥ ook
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AR 2 < 7 b ik, JIREEREET R £ X 2 7-BHC OWEL )Y (L MO 53Hi
RLBBELRRCHETII0LEIDINIOTH DY, O LU RERAICHA
L7zif, ity p~-BHC Hl“h)i& L L TR IN 7AISIEEIE, b R SF LY M
RN TR & BRI OEEFHH LI, BB ThHsH L5t THS. e
MK AN 72HE = 4 1 X — R T D 244K, HELEMOMRENA L LTl b 3 BIgBigI
ZOBRMNMEFEAIEN BRI OSCIEN U TR M T 2D 0 T, ARROEWHE & ol
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STRecocEnZNETH 5.
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uhs B SRR L 7. .
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(4) B, @S X oS TISIEES R0 b Z OBEIE, Bliss® oJjikic ko
T (T-Yx)o thilfh, mBUE (C—Yx)r ML VZNEN y,=—2.68664+7.52198¢ +
1.10098¢ % X 1K yo= —2.88927+7.77659+1.09243¢ 2 Biije. Db b Lo FRs-
WIS P B TV B BRI, Z N Eh C"131=10.52 I Xk C%1414=10.34 T% %
OTREEEDCOE L.
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