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Table 1. Inversions observed in Chonju D. melanogaster
population sampled.

[nversions Breakpoints Remarks

2nd Left arm
A 22B-26B See table 2. (LK)
B 22D-34A SEe table 2. (2Lt
C 26A-28E Jan(0.43)
D 28D-30C Sep(0.18)
E 35A-38E Sep(0.18)

2nd Right arm
F 42E-46D Jan{0.21)
G 52A-56F See table 2. (2BRNS)

3rd Left arm
H 63C-72E See table 2. (3LP)
I 66B-69D May(0.43), Now(0.21)
J 67A-71B Jan(0.21), Jul(0.38)
K 74A-76B Sep(0.18)

3rd Right arm
L 87F-94A Mar(0.65), Jul(0.38)
M 89C-6A See table 2. (3RP)
N 92D-100F See table 2. (3RC)
o 93D-98F See table 2. (3RM,)

Figures in parentheses are percentage frequencies of
endemic inversions.
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Table 2. Frequencies of seven cosmopolitan inversions, mean number per individual(MI), and frequencies of flies
canrying one or multiple inversions (FI) from Chonju seasonal populations of D. melanogaster.

Sample N 2Lt 2LK 2RNS 3LP 3RC 3RM, 3RP MI Fl
dJan 235 0051 0.006 0.051 0.036 0.038 0.009 0.062 0.494 0.378
Mar 77 0.013 0.013 0.026 0.013 0.013 0.006 0.019 0.182 0.156
May 116  0.065 0.009 0.039 0.039 0.017 0.004 0.030 0.387 0.310
Jul 130 0.073 0.000 0.096 0.023 0.012 0.000 0.077 0.562 0.431
Sep 275 0104 0.015 0.107 0.056 0.025 0.009 0.044 0.691 0.520
Nov 238 0.120 0.017 0.107 0.080 0.050 0.011 0.149 1.033 0.681
Pool 1071 0.081 0.011 0.080 0.048 0.030 0.007 0.072 0.639 0.465




October. 1988

Table 3. Probability values obtained from chi-square test
for combination among six monthly samples of seven
cosmopolitan inversions.

Sample Mar May dul Sep Nov
Jan 0546 0479 0020 0009 0.719
Mar 0623 0.008 0454 0.388
May 0.043 0887 0.576
Jul 0.015 0.046
Sep 0.002
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Table 4. Regression analysis for inversion frequencies with three climatic factors.

Analysis 2Lt 2RNS 3LP 3RC 3RM, 3RP Mi FI
Multiple regression :F-value

Temp. 39542 810 16.85 18.27 35.80 35.14

Humi. 34.87 44 .93

Prec. 22445 13.82 24.20 21.00
Muitiple regression equation

Constant 0.256 0.036 0.057 -0.050 0.671 0.458

Coefficient

Temp. 0.008 0.003 0.004 ~0.000 0.044 0.027

Humi. —0.003 0.001

Prec. —0.031 —0.019 —-0202 -0.117
Simple R? 0.67
Multiple R? 1.00 0.85 0.94 0.92 0.92

Temp.: average temprerature
Humi.: relative humidity
Prec.: precipitation
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Fig. 1. changes of Inversion frequencies and three
climatic factors. FI: frequencies of inversion-carrying
flies, MI: mean number of inversions per fly.
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Table 5. Correlation coefficients(R) for linkage disequilibrium and nonrandom association
of gene sequencies with intra- and interchromosomal combinations.

Combination Jan Mar May Jul Sep Dec
2Lt-2RNS —0.054 —0.019 —0.053 0.009 —0.021 —0.002
3LP-3RC 0.080 —0.013 0.145* —0.017 —0.039 0.003
3LP-3RM, —0.018 —0.009 -0.013 —0.017 —-0.023 —-0.030
3LP-3RP 0.187**  —0.016 0.095 0.006* —0.014 0.051
2L:2R 0.013 —0.003 -0.011 —0.005 —0.014 0.020
3L:3R 0.024* —0.002 0.008 0.022* 0.007 0.030
2L:3L —0.010 —0.001 -0.003 —0.000 —0.002 —0.005
2L:3R -0.016 0.008 0.012 —-0.010 —0.011 -0.013
2R:3L 0.000 —0.001 0.002 0.021 —0.001 0.001
2R:3R 0.005 0.008 0.001 —0.002 —0.005 -0.015
2:3 —0.015 0.014 0.015 0.009 —0.012 —-0.020
*P<0.05 **:P<0.01
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Table 6. Observed and expected frequencies of homozygotes and
heterozygotes in the present population examined.

Homozygote Heterozygote
Sample N Obs Exp Obs Exp X
dJan 235 148 145.75 87 89.25 0.091
Mar 77 65 64.03 12 1297 0.088
May 116 81 79.45 35 36.55 0.096
dJul 130 76 75.66 54 5434 0.004
Sep 275 142 13801 133 13699 0.232
Nov 238 83 89.06 155 14894 0.660
Total 1071 595 59196 476 479.04 1.169
X2 D.F. P
Total 1.169 6 0.978
Pooled 0.035 1 0.852
Heterogeneity 1.134 5 0.951
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Frequency Changes of Polymorphic Inversions in Seasonal Populations of
Drosophila melanogaster
Tae Hoon Lee, Kook Yil Kwon, and Nac Ryong Rim (Department of Biology Education, Chon-
buk National University, Chénju 560-756, Korea)

Seasonal changes of inversion frequencies in Chonju D. melanogaster populations were studied.
A total of 1071 males were collected six times with two months interval from January through
November in 1983. to analyse diploid sets of chromosomes carried by males, each male was
mated to several virgin females homozygous for cytologically standard sequence in all chromo-
somes. From each mating, more than seven F, larvae were selected in random and tested to find
chromosomal aberrations. In the present study, 15 different inversions were found and identified
to be paracentric only in both second and third chromosomes; seven were cosmopolitan and the
rest eight endemic types. The average frequency of inversions was 0.465 and the mean number
of inversions carried by a single male was 0.639. The linkage disequilibria were detected
between the left and right arms of third chromosomes from the samples of January, May and
July, Whereas nonrandom associations appeared also in the third chromosomes only in January
and July samples. In multiple regression analysis among frequencies of inversions and environ-
mental variables it appeared that mean temperature, relative humidity and total precipitation for a
month skipped over 30 days before collected affect to change to frequencies of particular inver-
sions. With respect to the behavior of inversions in the present samples, it is suggested, with the
Friedman’s analysis of variance by ranks of inversion frequency orders, that the frequencies of
inversions change cyclically year to year.



