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Genetic Analysis of the Polymorphism of Color Pattern in Drosophila auraria
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SUMMARY

D. auraria is a specics belonging to the D. melanogaster group, and this species was divided

into 3 races (A, B and C race) by morphological difference of the genitals. Korean populations

of D. auraria A race are polymorphic with respect to the pigmentation of the abdominal tergites.

The female shows two forms of color pattern, dark and light, on the sixth to the ninth

tergites, and the male has no distinction shown by the female.

Crossing experiments in the laboratory have shown that the difference between these color

forms is due to a single pair of allelic genes located on an autosome.

In natural populations, the light forms of females are always commoner than the dark one.

The number of the light form increases relatively in southern localities and decreases relatively

in northern localities. Furthermore, the number of the light form increases relatively in summer

and decreases relatively in fall and spring. By genetic analyses of these wild flies, the relation,

d/d>d/D>D/D has been disclosed as regards the relative frequencies of the genotypes in natural

populations.

Three experimental populations have been set up in the laboratory. Homozygous dark forms

and homozygous light forms were mixed together and cultured in population cage at the temper-

ature of 25°C. Approximately one year later, the frequencies of the light and the dark forms

reached an equilibrium, the light one being usually more frequent than the dark one.
This indicates that the heterozygous dark form possesses the highest adaptive value, the homo-
zygous light being intcrmediate and the homozygous dark lowest. In number of adults hached,

the homozygous light form was superior lo the heterozygous dark form and the homozygous

dark form, but the differcnces are scarcely significant.
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Fig. 1. Drosophila auraria A race. A. Phallic
organs. B. Egg-guide.
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Fig. 2. The color patterns of abdomen of D. auraria
A race. Male left, female right.
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Table 1. Summary of counts in F, generation of
crosses of dark xlight flies.

Parent Light @ x Dark & Light& X Dark
Forms  Light  Dark  Light  Dark
Observed 680 1862 607 1685
Expected 635.5 1906.5 573 1719
Deviation +44.5 —44.5 +34 —34
X2—4 154 X2=2,688
P=0.02—0.05 P=0.10—0.20
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Table 2. Summary of the test crosses.

Parent d/d?_xd/Dg d/d5 xd/DQ
Forms Light Dark nght Dark
Observed 810 752 1162 1075
Expected 781 781 1118.5 1118.5
Devmtxon +29 —~29 +43.5 —43.5
X2=2.154 X2=3.383
P=0.10—0.20 P=0.05—0. 10
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Table 3. Observed number of the dark and light forms
in natural populations.

Localitics FeTf}fg _ Light afemales
Lxghl Dark Total %)
Quelpart Is. (Aug s 1958) 57 5 62 91.94
YeosuCAug., 1962) 58 0 58 100. 00
Mt. ChiriCJuly, 1960) 494 62 556 88.85
Milyang(Aug., 1959) 461 56 517 89. 17
Mt. Palkong(July, 1960) 212 18 230 92.17
MujuCAug., 1953—823)’ 1624 634 2258 71.92
Yeongdong(Sept., 1961) 339 35 374 90. 64
M. s P gy 952 573 1525 62.43
Kongju(Sept., Yoy 2961 889 3850 76.91
Mt. S"k“(gﬁ;' }ggg; 494 160 654 75. 54
Mt. Undal(July, 1960) 727 8 735 98.91
Samcheok(July, 1963) 120 48 168 71.43
Se"“lcsepkclgl%fégs) 1436 694 2130 67.41
Kwangneung(Aug., 1960) 920 436 1356 67.85
Mt. Sulak(July, 19590 431 203 634 67.98
Total 11,286 3,821 15,107 74,71
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Table 4. Observed number of the dark and light
forms in Seoul.

Females .
Localities e Light afemales
Lxght Dark Total (%)
Hewksuk-Dong
(Sept., 1962) 215 52 267 80. 52
Heuksuk-Dong .
(Oct., 1962) 18 11 29 62.06
Heuksuk-Dong ,
(June, 1963) 49 22 71 69.01
Heuksuk-Dong .
(Aug | 1963) 256 41 297 86. 19
Total 538 126 664 81.02
Sangdo-DOng(Scpt-,IQGZ) 561 388 949 59.12
Sangdo-Dong(Oct.,1962) 25 45 70 35.71
Sangdo-Dong(June,1963) 208 108 316 65.82
Sangdo-Dong(Aug. 1963) 104 27 131 79.38
Total 898 568 1466 61.26
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Table 5. Seasonal changes in the relative frequencies of the female light form at Kongju in 1958.

Apr May June July Aug. Sept. Oct. Nov
- Female light form( %) 60. 4 60.7 72.5 78.8 84.9 75.6 50.8 45.5
Collected number 60 178 145 378 330 586 175 38
Mean temperature("C) 13.4 17.6 23.4 26.3 23.8 20.9 15.0 8.8
Mean humidity( %) 69.0 70.0 67.0 81.0 89.0 85.0 79.0 76.0
180.9 154.4 64.2 559.1 200.3 319.7 141.2 66.4

Mean rainfall(mm)
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Table 6. Analysis of males in natural populations.

Homozyg Heterozy Light

Localities ous dark gous dark Total
@mpy Wy P
N 0 2 44 46 Observed
Heuksuk-Dong 0.02 1.96 44.02 46 Expected
(Sept., 1962) 2

020 P= 0 80—-0 90

53 Observed

0 7 46
Sangdo-Dong 0.23 6.5¢  46.23 53 Expected
(Sept., 1962) - T e
X2=0.262 P= oso 0.70
) 24 243 267 Observed
Sangdo-Dong 0.55 22.90  243.55 267 Expected

(June, 1963) —
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Table 7. Analysis of the offspring of collected light
females in natural populations

Homozyg- Heterozy- .
Localities ous dark gous dark Light Total
/Dy @/D)  (did)
0 5 89 94 Observed
Heuksuk-Dong 0.07 4.87 89.06 94 Expected
(Sept.1962)
X2=0.074 P=0.70~—0.80
15 138 153 abserved
Sangdo-Dong 0. 37 14 27 138.36 153 Expected
(Sept.1962) ———— - S -
X2 0409P 050 070
12 147 159 Observed
Sangdo-Dong 0.23 11.55  147.22 159 Expected

(June,1963)
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Table 8. Comparison of two forms in egg number
and hatched adult number.

Mean No. No.of Mean No.
Parent ‘IXZIOf ?O of of eggs adults of adults
283 per vxal hatched per vial

djd@ xd/ds 2%
D/DExD/DE 11

961 36. 96+2 51
406 36 91+2 42

681 26 19+2 73
247 22 45+3 12

Significant dlfferences None

f83cm, Eo] 12em o /N E] 2ol 4] 3em FRE = )
Erotd LTS e xR 3 el oh. BRG]
BRI <ol A 24 B EIRA %, BRES BRkstd
B furstla i Bhsol v REE Wk
g o e table 8o MRS 9=t #EY homo
o} BEple EINEC = s ldx Me" K
gl ol A e, WAEK homost # 60.8%, HEfilo]
# 70.9%34 B@Recl gl Hlide] =i
. 2 g R Aae] W Al ghme
B, fxMgeta LRt

Table 9. Comparison of number of hatched adults.

Fy

- i Mean No.of
No.of Dark Light Total adults per
vial form form f

- via
§ w3

d/dRxd/dE 28 0 627 630 1257 44 89+1 72
D/DRxD/DE& 26 508 0 478 986 37.92:1.56
D/DQ xd/dS 33 786 0 618 1404 42 55+1 67
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