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but also for carbamate insecticides like Sevin.
This conclusion is supported further by the fact
that the parathion.resistance gene induced by
the X.ray treatment is also resistant to Sevin®,
Thus no negatively corrglated effect has been
found between DDT- and Sevin.resistance in
D. melanogaster. In this respect, ihe mechanism
of resistance to various insecticides in Drosophila
seems to be different from that in mosquitoes
i

or body lice.

'

Summary

The resistance to Sevin in D.melanogaster is.

mainly controlled by a dominant gene located
near 64.5 on thé second chromosome, which is
also résponsible for the resistance to DDT and
parathion. No negatively correlated effect has
been found between DDT- and Sevin.reistance.
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Table 1. Per cent mortality data of the common house fly for malathion deposited
on filter paper and computations for fitting of probit plane ’

hpal
s e

Deposit . Log Log e : : .
Sol- Time e Empirical Expected : .
‘ / b ! t
vent V(GTcgﬁx?) (min. ) de;;(l)sxt t';?e " r 4 probit probt_" tw .. Y
3.5 100 0.55 2.0 - 40 0 o —o0 1.0 0 0.76 0.96
5.0 100 0.70 2.0 40 1 25 304 3.0 5.2 3.04 3.02
7.0 100 0.85 20 40. 22 550 513 5.1 . 254 5,13 5.08
10.0 100 1.00 2.0 40 40 100 oo 7.1 4.4 . 751 714
. A .35.0 16.44
3.5 126 0.55 21 40 6 0 —oo .3 01 105 127
© 5.0 126 0.70 2.1 40 1 25 3.04 33 - 83 -309 333
g 7.0 126 . 0.85 21 40 24 60.0 . 5.25 5.4 24,0 5.25 5.38
g 100 126 100 21 40 39 97.5 6.9 7.4 2.5  6.65 -7.44
4 : : 3.9 16.04
3.5 160  0.55 22 40 0 0 —0 1.6 0.2 1.33 L57
5.0 160  0.70 2.2 40.- '3 7.5 '~ 3.56° 3.7 13.4- - 3.57 3.63
7.0 160  0.85 2.2 40 33 825 5.9 5.7 2.3  5.91 5.69
10.0 160  1.00 2.2 40 40 100 oo 7.8 1.0 --8.12 - 7.75
‘ o ' : 35.9 18.93
105.8 51.41
3.5 100 0.55 2.0 40 0 0 —o0 0.02
5.0 100 0.70 2.0 40 0 0 —oo0 2.1 0.8 1.79- 2.08
7.0 100 0.85 2.0 40 9 225 4.25 4.1 189  4.25. 4.14
10.0 100  1.00 20 39 35 8.7 627 6.2 144  6.26 6.20
T , " 34,1 12.30 -
= 3.5 126  0.55 2.1 - 40 0 o0 —00 ' 0.32
-2 5.0 126 070 . 2.1 40 0 0 —c0 2.4 1.6 2.06 .2.38
5 7.0 126  0.85 21 40 10 25.0 4.33 4.5 23.2 4,33 - .4.44
g 10.0 126 1.00 21 40 36 40.0 6.28 6.5 ' 10.8 - 6.24 - ‘6.50
v 35.6 12.63
< 3.5 160  0.55 2.2 40 0 o0 —00 0.7 0 0.48 0.63
5.0 160  0.70 2.2 40 1 25 3.0 -2.7 3.0 3.20 269
7.0 160  0.85 2.2 40 17 425 4.81 4.8 25.1 4.81 4.75
10.0 160  1.00 22 30 29 96.7 6.84 6.8 5.4 6.8 6.81
33.5 15.33
103.2  40.26
Acetone x,=0. 8222 Xp=2.1009 y=5. 0060
Acetone+oil £,=0. 8866 X,=2. 0994 §=4.9449
n?) [x1xg) Cx.%] Cny] Cxey3 } [y2)
72.25250  182.57550  467.66500 © 445.3554  1112.5351  2797.120
Acetone  71.52318  182.75030  466.96704 435.4684  1112.7165 2651.368
0.72032  —0.17489 0. 69796 9. 8870 —0.1814  145.752—141.42
=4.33
Acetone  81:79800  191.93100  455.53600 < 460.7868  1071.1918  2634.615
+ 8112390  192.09076 - 454.85000 452.4426  1071.3490 2523.442
oil 0.67410  —0.15976 0. 68000 8. 3442 —0.1572  111.173—108. 478
=2.70
Total 1.40342  —0.33465 1.37796  18.2312 —0.3386  256.925—249. 316
o o =7.61
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Fig. 1.

Toxicity of malathion to the common house fly evaluated by the impregﬁated

filter paper method. Left probit plane is for malathion in acetone and the right probit
plane is for that in acetone with soy bean oil. Solid circles with arrow denote the
expected probits for 075 or 100% mortality. Steeper lines are the effect of change in
deposit for fixed exposure time and non-steeper lines are the effect of change in exposure

time for fixed deposit.
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Summary

The toxic effect of malathion in acetone to the
common house flles was compared with that.in .
acetone plus soy bean oil (9:1 v/vD by the
impregnated filter paper method.. The. test flies
were exposed to the malathion deposits of 3.5,
5.0, 7.0 and 10. 0 mg/64cm? for 100, 126 and 160
minutes. The data obtained weré-expressed in
two probit regression planes and analysed by
Finney’s method. The equations to the probit
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planes for malathxon in acetone and for that in
acetone plus soy bean oil were Y=—12. 780+
13.733 x+3. 091x, and Y——13 721+13 733 x.+
3.091 x, respectively. The results of tests for
heterogeneity and for parallelism .have shown
no significant discrepancy. The mean probit
difference was calculated to compare the mor-
tality produced by two types of depo'sit. The }'esulf
- 4=0.941+0. 149 obtained means that the toxicity

of malathion deposit'for the house fly is decreased
when the soy bean oil was added to dcetbne as
solvent for 1mpregnatmg the filter paper Under
the condition of this ‘experiment dep051t is a
far more lmportant factor than exposure time
in determmmg the mortahty ‘A doublmg of
deposit was here as effective as an increase in
log time by (b, log2)/b,=1. 327 w_hich corresponds
to a multiplication of the time by 21.7. :

3

Methods for the Linkage-Group Determination of Insecticide-Resistance Factors in the -
" Housefly. . Masuhisa Tsuxkamoro (Department of Genetics, Osaka. Umversxty Medical School, -

Osaka) Received July 25, 1964." Botyu- Kagaku,

9 51 1964.
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There are two major approaches for investigating
the genétics of insecticide-resistance in insects:
one is the toxicological examination of dosage-
response data either at a single discriminating
dose or at multiple scalar doses. The information
to be derived from such a toxicological test in
morphologically unmarked progeny of crossing
experiments is rather indirect and inferential;
Tsukamoto!® has discussed the reliability of such
log dosage-probit mortality (1d-p) relation in a
previous paper. The other is the use of visible
markers in crossing experiments and the ex.
aminations for segregants of these mutants. By
such a method, the data available are more precise
and the investigators can get rather direct
information on the genetics of insecticide-
resistance,

Recently several visible mutants have been
reported in various insect pests of medical
or agricultural importance, such as Musca
(iomestica (by Milani®, Sullivan and Hiroyoshi'?,
Hiroyoshi®, Tsukamoto et al.'®); Cochliomyia
hominivorax (by LaChance and Hopkins®); Culex
pipiens (by Laven® and Kitzmiller®); Aedes

aegypti (Craig and VandeHey? and VandeHey -

and Craig'®); Latheticus - oryzae, Tribolium
castaneum, T. confusum (by Sokoloff!V); Blattella
germanica (by Cochran and Ross?); efc.; hence
the genetic analysis of insecticide-resistance by
means of visible mutants and statistical analysis
now become possible to apply to these msect
pests.

Most of the genetic analyses of insecticide-
resistance by means of visible markers have been
limited to Drosophila- because of the extensive
background of the formal genetics of species in
this Genus. For determining the linkage groups

- of the genetic factor or factors in_vestigated,

certain statistical methods such as factorial ana-
lysis and subsequent analysis of variance have
been employed by various geneticists (Crow?;
King and S¢mme®; Oshima and Hiroyoshil®; and
Tsukamoto ef gl.'®), but without any description
of the actual procedure of factorial analysis which
is less familiar to insect toxicologists.

The purpose of the present paper is, therefore,
to describe the practical procedures which have
been employed by the present author and his
co-workers in genetic analysis of the housefly
Musca domestica L. Although actual results
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