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Fig. 2. Levels of resistance to nicotine in -
the resistant and susceptible strains,' and their
‘hybrids. o
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The number of F; flies produced by the reciprocal
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Résumé

In a previous paper,® it has been reported
that the nicotine resistance in both Hikone-R .
and NS-R resistant strains (;f Drosophila
melanogaster is mainly controlled by a dominant
gene on the third chromosome and some ‘modi-
fier genes on other chromosomes, and that’ thxs
main resistant gene of Hikone- R strain is
located close to the spindle fiber attachment of
the third chromosome. However, the p;ecise
lo¢us for this main gene has not been known
whether it is located on the left side or the
right side of the spindlé fiber attachment,
because of the presence of modlfler genes on
‘other chromosomes. _
~ To clarify the precise locus for the resistant
gene on the third chromosome, the following
.special strains have been used in the present

crossing experiment :

Resistant bw; 11T Hikone-R
bw; IIT Ns-R
Susceptible  bu; st ss

These .synthetic resistant strains possess. the
~cytoplasm, the X, second, and may be fourth
chromosomes of the susceptible origin, and the
Y and third chromosomes of the resistant strains,
However, the Y chromosome, as is well known,
is almost inert gcnctically. Therefore, these
special strains have common susceptible back-
ground differing from one another only with
respect to the third chromosome. The chromo-
some make-ups of these strains were given in
Figure 1.

" The following crosses were made between the

susceptible and resistant strains:

Cross A. buw; st ss‘\s? X bw; ITT Hikone-R'3 —F1A
. Cross B, bw;st ss@ x bw; IIINs:Rs —> F1B

bw ; brown eyes (2-104.5) .’
st . scarlet eyes (3-44.0)
ss . spineless (3-58.5)

o
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! The levels: 6f .'resistance of the  original - strain,, show the same resjstance as the ‘parental
resistant strains, parental special:strains and . lines but that the level of resistance of the F:
- their.Fy hybrids are.given in. I‘igure'2;, which | flies is significantly lower than that of the F; ‘
indicates an incomplete dominancy of thenicotine | . or parental:lines... o

. lresistance; .0 - oL L : Cowy © Qn.the contrary, when the present rc51stant

To obtain the precise locus for the dominant~ - s_tralns, Hikone-R and -NS-R, : were rec:pro-
resistant gene on the third chromosome, the. .cally: crossed with: each -other;the F1 and Fg
following lnckcrosses {ve}e carried out : . hybrids showed no ‘signiﬁcant change in level

-+ Cross C. F,AQ >< bw, st 536—-’1“"/ : of resistance to nicotine as compared with the

Cross ‘]5. I‘,BQ x bw, st ssa——»ra s parental strains, except a. slight decrease in

. resistance was demonstrated at high dosages in
the case of the Fj.hybrids, produced by, the
. cross-between the. Hikone-R. females and the

When the F 1 females are. backecrossed to sus-
cept ‘ble mutant males, the recombmatlon between
thesc mutant and resistant  loci occurs by

“« NS-R males. -Cross : :
Crossmg-over within ‘the t‘urd chromosome. ) ales.’ These crosses are.as follows :

lherefore, from the ratios of the number ‘of . CressE. Hlkone Rg x NS-Rg—+F1—Fz -
recombmants ‘such as st ‘and ss Fa flies, 1t 1s ; CYOSS "F. NS-Rg-x- Hlkone R 6—’F1—'T"
p0551b1e to calculate the locus for the re51stant . Fi igure 3 shows thé re51stance levels of the
gene. . - . : parental strams, Fyand Fe hybnds.

The results of these) backcrosses shown in ' - Actual numbers of the Fy and Fe hybrlds are
Table 1 mdlcate that the dommant resistant ngen in Table 2and 3 respectxvely. The differ-
genes ‘of Hikone-R and NS- R’ strains are ence between the numbers of" the Fy males and
;located at 3-49 and 3-50 loci respectlvely, namely, females which emerged from the 1000- .1000 ppm
shghtly to the rxght of . the splndle fiber ni'eqtine containing media indicates'thé presence
athchment (3 -47), on the lmkage map. ’ “of some, dominant and ‘recessive genes on the X

However, as there is no sxgmflcant dlfference clzfomqsome of NS-R strain, while no impor-
between these resistant loci, it is*more plau- - tant effect 6f the X chromosome’ of Hikone-R
sible to assume the‘same locus or -similar . "stmin‘h;is‘b’een'rep'orted in a' previous paper.
mechanism for both _resistant genes than to do - Except for these slight disparities, it should
another locus or dlfferent mechanism’ for each . ‘be noted that ‘in spltc of dl_fferences of gene-
=resxstant gene, --i: 5 T U TH o) " alogy ‘there are many sumlarltles in the gene-

" King® has: demonstrated that the. F, hybnds ‘tical " make-up of the resistance to nicotine
‘between ‘two DDT. resiststant. lines, . which between these Japanese resistant strains.

-developed’ independently. from the same wild o N

Vurmhou in the Rcsxstunce of Rice Stem Borer to Insecticides. I. Variation and Difference
in the Resnstancc to. l’nrntlnon in the Pupal Stage 'of - Artificially’' Reared and
Fie¢ld- Collecled Populahous hozaburo Ozaxr (Division of Entomology,. Nat. Inst.
Agric. 'Sci., lehxga}nra, lokyo) Recexved ]uly 27, 1956. Botyu-Kagaku 21, 76~80, 1956,
" (with English résumé, 80)
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