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ture acéording.to the equation (2), (4) and (),
where @ and & represent the original ‘coefficients
" of platinum resistance thermometer determined
by  ice-point, steam-point and sulphur-point.
The correction coefficient of self-heating of
p]ati'oum resistance ' thermometer is 0.9996
in 5mA and 0.9986 in 10 mA. (Table 1)

The cooling rate of this apparatus is controlled )
by changing the voltage-charge of mchrome—
wire. -

The stirrer is made of a empty glass tube
through which the dried air or nitrogen-gas is

5 10 Bt

constantly passed into the solution to remové the:
moisture ‘and volatile componenfs before the
measurement, B t
The sample used in each experiment is '10g
of lindane and the precision of this method

* is found to be 0.03° by statistical treatment.

The freezing point of pure y-BHC is found
112.50° and the cryoscopic constant is 0. 012 mol- -
fraction per degree for the concentrition range,
99 to 10095 and the entropy of melting is 9.4

Gene Analysis of Resistance to DDT and BHC in Drosophila melanogaster. Masuhisa
Tsuxanmoro (Genetical Laboratory, Faculty of Science, Osaka University) & Masahiro
OcGaxt (Department of Education, Naniwa University, Sakai, Osaka). Received v‘F.eb. 1
1954, Botyu-kagaku 19, 25 1954 (with English résumé,31).
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Fiz. 2. . Combinations of chromosomes in
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. Table 1. Phenotype of surviving pro!i’eny in the cross of
cenjea; gul® XFy (Hikone-R 9 xenseas gol3) s
Sort of medium ‘ Control - 8-9y/cc BHC-containing
~ No. of Fs-larvae tested 1000 2500
Phenotype of Fe-flies ? 3 Total g 3 Total
+ 5o+ 65 63 128 L 62 67 129
+ ; eca ; + a8 43 T 101 50 37 57
i+ g 69 46 115 o7 - 55 112
+ 5 ca ;. gul . 40 49 89 40 31 7
em 3+ 5 .+ 62 . 52 114 0 - 0 0
e ; ca ;3 + 45 - 49 04 0 0 1]
em 3+ ; gul Y 43 112 0 0 0
en 3 ca. 3 gol 56 49 105 S0 0 0
- Total no, of Fa-flies 464 304 858 215 190 405
Percentage of total cn 49.525 | 0.02 |
Percentage of total ca 41.82s ' i 40,52
Percentage of total gvl I . 49, 125 46.72¢
Sex ratio (9 : &) | 100 : 84.9 100 : 8.4
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Phenotype of surviving progeny in the cross of-

Table 2
: cnibar-3; gul @ X F1-(en; bar-3; gol @ xHikone-R3) 8 4
: . : 2000 y/cc 9-10 y/cc
Sort °f_ medium Control. DDT—coZléaining : BHC—containing
No. of Fe-larvae tested 2000 " 4200 _ 6500
Phenotype of Fa-flies ) - 8 'l‘otal_ ? 3 Total‘i 9 B Total
+ 3 + 3 4+ | 183 124 27| 103 74 17 | 194 W3 367
+ 5 bar-3; + 47 118 265 8, 73 19 | 143 101 24
+ ;3 + ; gul 137 110 247 87 86 173 157 147 " 304
+ ;bar-3; gul s 92 207 84 80 164 | 1200 106 235
m ;o4 ;4 24 121 245 0 0 0 0 0 0
en ;bar-3; + o101 9% 197 0 0 0 0 0 0
an ;o ;gul ..148 129 277 0 0 0 ] 0 0
en ; bar-3; gul 103 93 196 .0 0 0 0 _ 0 0
‘Totalno. of Fe-flies | 1008 833 1891 | 360 313 673 | 623 527 = 1150
.Percentage of total ¢n 48.422 0.025 I R X 4
Percentage of total bar-3 45.7% 48.025 4172
Percehtage of total guvl 49. 0%  50. 125 ' 46.92
Sex ratio (2 : 6) 100 : 87.6 100 : 86.9 190 : 84.0
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Table3.  Phenotypic number of surviving
v Fz-flies in the cross of .

F1 (Hikone-RQ xcn wtd )Q xm w3

- Sort No. of| FPhenotype' of

of Fs- Fq-flies Total
medium larvae |77 wt] en | wE | '
Control 2200 | G679 [ 276| 230| 7771 1962
2000y /cc

DDT-contain, 5880 | - 1 30} 49275 355

87/cc 3600 | 4| 25| 560|272 357
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" Table4. '‘Comparison of the percentages of
total ¢n flies emerged from DDT- and BHC-
containing media in table3. A chi square -

. test for homogeneity indicates that there is
no significant difference in the frequency of
total en. (¥*=0.036, D. F. =1, 0.80>P>0.70)

‘Sort of | . Percentage
medium cnSzc1z wt wit& +|Total of total en
DDT- - 29, S
containing 31 324 355 8. 1
BHC- o 208 | asv
containing| 29 328 | a7 ) 8.1
‘I'otal 60 652 712 8.4

b, DDT 04iR: BHC SHRIIG 80
PERHET-& on MHURT-L ORXROMC AR ¥
% b0 LHX BIHE, 12=0.086 TLOBHKL T02%
2 812 Oilicd b, Fi wt L ORAHHWHRT:
Birndordsy 12=1010 crokRRIz 30%
L 4% DOlich B REOTHIKIED 120 79% 5%

R TRIRERAEDTAF 50 h, DRT 447

K& BHC GHRICHs 2580828 BUIUE T & HE5hE
RE T2 OO B AT RO LI S
30 '

Eraborr LT

H3ROFROLRD -

cross resistance OEIGUL, FHHE

,_’Iable Comparison of .the percentages °
‘of tohl wt flies emerged from DDT- and
BHC-containing media in table 3. A chi
square test for homogeneity mdxcates that
there is no significant difference in the
-frequency of total wt, (X?=1.010, D.F.=1,
0.40>P>0.30)

Sort of R Percentage
‘medium | wt&wtv enS+ | Total of total wt
DDT- - |
containing 50 305 355 14.1
BHC- : - .
containing 69 2907 | 357 16.8
Total 110 602 712 15. 4
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Résumé

In. two previous reports, it has Dheen pre-
liminarily shown that the DDT-resistance in two
strains of Drosophila -melanogaster depends on
the dominant gene locating near sca ( [-66.7) or
vg (H-67.0) genes on the second chromosome.

The Hikone-R (=Hikone-DG) strain has been
reared on DDT-containing media successively -
more than twenty generations. The resistance of
this strain considerably devﬂop’éd within first
ten generations, howeizer, the DDT -resistance in

the twenty-second generation' did not increase
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" more than that of the tenth generation. This

DDT-resistant strain revealed the most high
resistance among many strains not only to p,p’-
DDT hut also to y-BHC.

It is the purpose of the present paper to
report the results - of genetical analysis of
resistance toy-BHC and of £ urther investigations
for p,p’-DDT resistance with the Hikone-R.
strain, ' ' .

In all crossing experiments, the. ﬁrs‘t—in'sta,r
larvae were raised on normal and insecticide-
containing media- to select the non-resistant
individuals. - So the surviving flies from the
insecticide-containing media are considered as
the resistant.

From the results of reciprocal crosses between

the Hikone-R strain and the non-resistant .cn;

ca; gul strain, it is demonstrated: that the BHC-

resistance is ‘_cumplétely dominant and its
inheritance is subordinated by the presence of
some chromosome(s) (fig. 1).

T'o ascertain the relation of the chromosome

to the DDT~ and BHC-resistance, two backcross

experiments using the multichromosomal mutant .
strains and the HlLone—R strain were deslgned' '

as follows’ (fxg. 2)
(1) cenjea; gl x
Fi(Hikone-R @ Xcn;ca; gvld) 3
“(2) enjbar-3;gvlQ x '
Fi(en; I}ar73 ; gl @ X Hikorie-R 8) 8
Both results of these backcrossés indicate that

%S 19 %;%—I

the fliés bearmg second chromosomal ‘mutant’
phenotype are completely selected by insecticides
(table 1 and 2). BHC-resistarice of the Hikone-R
strain, therefofe, associates -~ with the second
chromosome as well as DDT-resistance,

Then to determine the loci of DDT~and BHC-
resistant genes on the second chromosome,
followmg backcross was made:

cn wtQ X Fi(Hikone-R @ X¢n wt 3)8

The crossing-over rates between resistant and

" mutant genes were estimated by calculating the

numbers of surviving adults obtained. from
reéring the F g-larvaé of the above backcross
on the 8-9 y/cc BHC- and 2000 y/cc DDT-
containing media.
tablé 3.Itis noticeéble that there are statistically

These results are shown in

. no significant difference between- the. crossing-

over rates in each case of DDT- and BHC-con-
taining madia (table4 and o). ) N
Consequently it is assumed  that the BHC-

- resistant gene is same or. pseudoallele as the

DDT-resistant gene, and its locus on the

chromosome map . is T-66+,- at least in the

~larval resistance of the Hikone-R strain. Thus

it may be true that both DDT and BHC act on
the insects by the same or similar mechanism,
in spite of the intrihsic difference in their
chemical structures, and this may be one of the

most fundamental reasone for “cross reslstance

" to insecticides.
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