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insecticide resistance is due to a simple-genetic
system, it is possible to estimate the gene frequency
of the resistant factor involved in the population
by the Hardy-Weinberg law. Some investigators
have used a terrace.-like combination of straight
ld-p lines for'showing genetic segregation of
resistance levels in a heterogeneous mixed popu-
lation, but it is now obvious that such an ex-
pression is not correct (figure 8).

Finally, the author would like to -emphasize
again that the straight ld-p line in the progeny
of the cross between resistant and susceptible
strains does not always represent the multifactorial
inheritance of resistance, and vice versa; and
that the straight ld—p.line should be used more
strictly and more correctly.
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Fig. 8. Correct(A)and incorrect (B) expressions

of the 1d-p curve in heterogeneous populations.

Summary

Using the Mendelian. mode of inheritance, some
theoretical considerations were made on the shape
of the log dosage-probit mortality - curve in-a
heterogeneous population such as the progeny of
crosses between resistant and susceptible strains.

‘The shape of the Id-p curve is largely influenced
not only by the number of resistant genes but also
by the level of resistance .exhibited by these
genes, dominancy, gene interactions, etc. The
straight 1d-p line in the F; progeny of the RxS
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cross does not élways,represent the multifactorial
inheritance of resistance. '

-From the .viewpoint of, population genetics,
almost all the natural field populations of insects
should be considered not to be homogeneous but
to be heterogeneous as far as the resistance level

is concerned. The resistance level of heterogeneous

populations should therefore be expressed by a

whole 1d-p curve, but not by the straight regression

line or by the LD;, value alone which are based .
- onand effective merely to the homogeneous normal

distribution.
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T able 1. Resistance levels of several strains of house f]xes LDW values in micrograms per
female fly by topical appication.
Strain CSMA Takatsuki RP: ’ Hikone-R JIR Hokota-R

: =60 >60 >60 - =60 =60

pp'-DDT 1.075 60y=43.3%* | 60r=30.2%* | 60r==2.1%" | 60y=10.0%* | 60r=2.0%"
r-BHC 0.063 0.111~0. 243 0.518 1.869 0.674 1.658
diazinon 0. 023%* 0. 026** 0.274 0.151 — 0. 602

* Shown percentage mortality when treated with 60 micrograms of p,p’-DDT.
#* Cited from Jap. J. San. Zool.'® (Yasutomi, 1961)

Table 2. Compérison of duration of egg-larval and pupal stages, per cent pupation and
emergence, and sex ratio.between resistant and susceptible strains of the house fly.
Expt. Series No. ' 2
Strain CSMA | lTakatsuki ’Hikone—R Takatsuki| JIR [Hokota-R
Egglarval Mean 6.69 7T.24% | 7.06 | 8.13% | 6.38 6.65% | 7.34%
period S.D. 0.22 0.19- 0.16 0.37 0.02 0.03 0.02
days) ¢ v, (9 3.29 2.62 2.27 4.5 | 0.31 | '0.45 0.27
Pupal " Mean 5.82 5.84 5.50 5.28 5.78 6. 22% 6. 20%*
period S.D. "0.12 0.11 0.25 0.18 0.09 0.24 0.01
5 ays) ¢ v, (%) 2.06 1.88 4.55 3.41 1.56 3.86 0.16
Pupal Mean 5.84 5.85 5.51 - 5.25 5.83 6.24%% | 6, 26"
period S.D. 0.16 0.14 0.25 0.16 0.09 0.08 0.05
§ays) ¢ v (%) 2.74 2.39 4.54 3.05 1.54 1.28 0.80
. Per cent pupation 91.6 95.5 92.7 85.9 96.9 92.0 97.1
Per cent emergence 91.7 89.2 93.3 81.7% 95.5 86. 8* 87.0*
Sex ratio: (8/%+2) 51. 4 52.0 53.2 | 516 42.2 46.3 | 48.0

* ¢t significant at P<<0.05
## 4 significant at P<<0.01
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Résumé

1. The resistant and susceptible sfrains of the
" house fly were compared as to their egg- Jlarval
period, pupal perlod per cent pupation, per cent
emergence, sex ratio and body weights of pupae.
The strains used were those collected in the
field, selected, and maintained in laboratory. They
are as follows,
Musca domestica domestica _
CSMA: Normal susceptible, derived from

NAIDM strain. No insecticidal preséﬁré
- in the laboratory. ) :

RP: Selected for dlazmon resistance, obtamed
from National Institute of Health, Tokyo.
Originated from Geigy, Basel.

Musca domestica vicina

Takatsuki: Normal susceptible. Progenyfrom
single female isolated in 1947. Obtained
from Institute for Chemical Research,
Kyoto University, Takatsuki. No inse-
cticidal pressure in the laboratory.

Hikone-R: Selected for DDT-resistance and
then BHC-resistance from a field col-
lected population. Obtained from Geneti-
cal Laboratory, Osaka University, Osaka,

JIR: Selected for DDT-resistance from amixed -
population of various wild strains of
Japan, Obtained from Genetical Labora-
tory, Osaka University.

Hokota-R: Selected for diazinon.resistance
from afield cllected population. Obtained
from National Institute of Health.

2. The resistance levels of these strains were
estimated by the topical application method. LDg,
values in micrograms per female fly are shown in
Table 1.

3. The egg-larval periods of all resistant strains
used were found to be significantly longer than
those of the normal susceptible strains. The length
of egg-larval period seems to be closely related to
the resistance levels.

4, Per cent emergence of the resistant strains
were found to be sxgmﬁcantly lower than those
of the normal susceptible strains.

5. The body weights of pupae of the resistant
strains were shown to be significantly heavier than
those of the normal susceptible strains. The body
weights of pupae seems to be closely related to
the length of larval period.

6. No significant difference between resistant
and susceptible strains was observed with regard
to the length of pupal stage, per cent pupation
and also to the sex ratio. '
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