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SUMMARY

The present experiments were carried out to understand the genetic structure
of the natural population by means of the frequencies of recessive lethal and
sterility genes on the second chromosomes of Drosophila melanogaster. The
natural populations used for experiment were Anyang, Kimpo and Ulsan
populations in 1982 and 1983.

The mean frequencies of deleterious gene (lethal plus semilethal) were
estimated 29.01% in Anyang, 30.07% in Kimpo and 32.31% in Ulsan
population.

Allelism rates on the chromosome between lethals extracted from natural
populations were examined within or between populations. The mean allelism
rates were showed 2.289% in Anyang, 1.90% in Kimpo and 2.17% in Ulsan.
The values of elimination (IQ?) were estimated by frequencies of deleterious
genes and allelism rates. The mean values of elimination were 0.0020 in
Anyang, 0.0019 in Kimpo and 0.0023 in Ulsan population.

The effective population size was estimated by using a formula by Nei.
Anyang, Kimpo and Ulsan populations were about 2,900, 3,600 and 3, 200,
respecively. These data suggest that Korean populations of Drosophila melano-
gaster attained to stable breeding units of intermediate size, ranging from
2,900 to 3,600 pairs of fertile individuals.
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The allelism rates among three populations were lower in geographically far
distance than those of geographically near distance. The mean frequencies of
interpopulational allelisms, Anyang-Kimpo, Anyang-Ulsan and Kimpo-Ulsan
were 0.336%, 0.182% and 0.137%, respectively.

The persistence rate of lethal genes for two years was 8.33% in Ulsan
population.

The mean frequencies of the phenotypic sterile flies were 3.80% in males
and 1.97% in females, respectively.

The frequencies of the sterility genes on the second chromosomes in the
natural populations were not different significantly between populations and
between years. The mean frequencies of the sterility genes were 3.07% in
females, 2.41% in males and 0.46% in both sexes.
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Ig: allelic rate of lethal gene
Ic: allelic rate of lethal chromosome
Q: frequency of lethal chromosome
U: the mutation rate per chromosome
u: the mutation rate per locus
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Table 1. Homozygous viability for second chromosome of D. melenogaster extracted from natural

populations
No. of il
Viability classes(%)
Population chtfgrtgg_ .
romo: L SL \% N suv L+SL

Anyang(’ 82) 164 33(20.11)  22(13.41>  46(28.05)  62(37.80) 1(0.61)  55(33.54)
Anyang(’ 83) 160 29(16.25) 13 (8.13) 36(22.50) 83(51.88) 2(1.25) 39(24.38)

Kimpo (’82) 194 42(21.65) 23(11.86) 62(31.96) 67(34.54) . 65(33.51)
Kimpo (’83) 148 34(22.97) 6 (4.05) 38(25.68) 68(45.95) 2(1.35) 40(27.03)
Ulsan ('82) 168 38(22.62) 16 (9.52) 34(20.24) 80(47.62) . 54(32.14)

Ulsan (°83) 160 24(15.00)  28(17.50) 39(24.38)  68(42.50) 1(0.63)  52(32.50)
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Fig. 1. Viability distributions homozygotes for Fig. 2. Viability distributions of homozygotes
second chromosomes extracted from for second chromosomes extracted from
natural populations of D. melanogaster natural populations of D. melanogaster

in 1982. in 1983.
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Table 2. The allelism test between lethals on second chromosomes extracted from natural
populations of D. melanogaster

No. of tested No. of tested No. of allelic Allelic rate (%)

Population chromosomes crosses crosses
Anyang( 82) 22 231 5 2.16
Anyang(’ 83) 16 120 3 2.50
Kimpo (82 29 406 7 1.72
Kimpo (" 83) 16 120 3 2.50
Ulsan (’82) 25 300 7 2.33
Ulsan (" 83) 25 300 6 2.00
Table 3. Elimination rate (IQ%) calculated by homozygosis of the deleterious genes
Population Frequency( I())f allelism F requenc(yQS)f L+SL Elimin(z}tgizc;? rate

Anyang(’ 82) 0.0216 0.3354 0.0024
Anyang( 83) 0.0250 0.2438 0.0015
Kimpo ( 82) 0.0172 0.3351 0.0019
Kimpo (83 0. 0250 0.2703 0.0018
Ulsan (" 82) 0.0233 0.3214 0.0024
Ulsan (' 83) 0. 0200 0. 3250 0. 0021

Table 4. Estimated number of the effective population size for natural population of D.

melanogaster
Population Q Ic Ig Ne(u=107%)
Anyang(" 82) 0.2011 0.0216 0.0173 3211
Anyang( 83) 0.1625 0.0250 0.0210 2576
Kimpo (" 82) 0.2165 0.0172 0.0135 4289
Kimpo (’83) 0.2297 0. 0250 0.0194 2818
Ulsan (' 82) 0. 2262 0.0233 0.0181 3049
Ulsan (' 83) 0. 1500 0.0200 0.0170 3277

0.18%= etttk zesx 243G A9 (82), (83)dxe AALL 7z 0.24%,
0.21%= et Al Agre] ZF FAE ASE 2o

Ao FAA2AL w2Er] HEte] Neio] FAof &) A& & A4 =37
& Table 49} 7o},

19829 AS, AF-ZHAEZ R SAREL A7 3,211, 4,289, 3,0492 ek on], 1983
del A$E A7 2,576, 2,818, 3,277 eyt 2,600~4,300 Atol 7} §-&E # e =7
2 vhebikeh.

Al Az AAFAA 4379 Tl #3 AP A= Table 59 A}, 1982d %
9 A%, ¢ FEA0lY full-diallel crossess] 4= 638 crossesz 4 o] 7184 allelic
crosses® #A gl 71 2 crossesZ A allelic rate= 0.313%2 e}z, olokst S A7) AL
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Table 5. Frequency of interpopulational allelism
. No. of tested No. of tested No. of allelic  Allelic rate  Distance
Population lethal chromosomes chromosomes (%) (Km)
Anyang (’ 82) 22
Kimpo (' 82) 29 638 0.313 35
Anyang ( 82) 22
Ulsan (' 82) 25 550 0.182 330
Kimpo (’82) 29
Ulsan (*82) 25 725 0.137 365
Anyang (" 83) 16
Kimpo (' 83) 16 256 0.391 35
Anyang (’ 83) 16
Ulsan (' 83) 25 400 0.250 330
Kimpo (’83) 16
Ulsan (’83) 25 400 0. 250 365

Table 6. Frequency of lethal chromosomes and persistence rate of lethal genes in Ulsan

population
: : Rate of
No. of tested No. of tested No. of allelic Allelic rate .
Year lethal chromosomes chromosomes (%) Pe“’sﬁ/s‘ce
1982 15
1983 08 0.56 8.33
Table 7. Frequency of phenotypic sterile individuals in natural populations
. No. of tested No. of sterile Frequency
Sex Population individual individual (%)
Male Anyang(’ 82) 120 5 4.17
Anyang(’ 83) 260 8 2.97
Kimpo (' 82) 118 2 1.69
Kimpo (' 83) 182 8 4.40
Ulsan (' 82) 108 4 3.70
Ulsan (' 83) 202 11 5.45
Total 999 38 3.80
Female Anyang(’ 82) 120 3 2.50
Anyang(’ 83) 260 6 2.31
Kimpo (' 82) 116 2 1.72
Kimpo (' 83) 202 3 1. 49
Ulsan (' 82) 108 2 1.85
Ulsan (' 83) 260 5 1.92
Total 1, 066 21 1.97
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Table 8. Frequency of recessive sterility genes extracted from natural populations

Sterility . No. of tested No. of sterile Frequency
genes Population chromosomes chromosomes (%)

Male Anyang(’ 82) 167 5 2.99
Anyang(’ 83) 145 2 1.38

Kimpo (’82) 58 4 6.90

Kimpo (' 83) 132 4 3.03

Ulsan ( 82) 66 2 3.03

Ulsan (’83) 136 0 0.00

Total 704 17 2.41

Female Anyang(’ 82) 149 10 6.71
Anyang(’ 83) 145 1 0.69

Kimpo (' 82) 54 2 3.70

Kimpo (' 83) 132 3 2.27

Ulsan (’82) 69 2 2.90

Ulsan (°83) 136 3 2.21

Total 685 21 3.07

Both sexes Anyang( 83) 132 0 0.00
Anyang(’ 83) 145 1 0.69

Kimpo (’82) 46 2 4.35

Kimpo (" 83) 132 0 0.00

Ulsan (82) 60 0 0.00

Ulsan (' 83) 136 0 0.00

Total 651 3 0.46

]9 allelic rate= 0.182% %27, Xt EAA RS 0.137%2 vebitch 1983159
A7 allelic ratei= <hofst A3 gkzke] 0.391%, ks EAA®ZL 0.250%% 29 7
o AR = 0.250% % vHebytch

Table 5014 23 u}o} zto] otekzt LA wA}o]e allelic rates] =7 th&

9] allelic ratee] ¥l EvhE RS & Arh olezte] vEd 7 Az FHEH A4
Aerzke] Az ek #AE 2 A A sbEd AbF sk A S g A Exg =l
(k35 km)o] HFFAHEL 0.34% %2, d2] doiAd Y FFd LA (oF 330 km),
A2 SR (oF 365 km) 9 allelic ratel= 27} 0.18%¢} 0.14% 2 1hebute}.

SAA D AAFAR A AxE FHES K424 A 2E Table 63 7o}k 1982
dEe 15459 JAfAAe '83dxe] 2445 AAFAALY A5 FH4¢ AHe
Al full-diallel crossese] &% 360 crosseso}w] o] 7}-2d] allelic crossese & mi=l A&
2 crosseso] i allelic rate= 0.56%2 eElutch. A AFSA ALY $3]€L '83u 5o 24 F
27 24 8.33%2 ety

EHYEAMNASY A A= Table 73 ek 719 2HY FYAAY = E 19829
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eFAl ol A 120/ A F 5AHA 7 B o 4.17%F vebz 1983w qHoRA thol A & 269
AAF 8AAN Bdo 2.97%=2 eyl ZZF gl A 1982d =0 1184 %] e &
2 A A Ed-E Vel 1.67%8 20 1983d o= 182704 ol F 8AA s Edom
el 4.40% 24 A 2GS AR vt IEE e A3
A% 1982 ol & 108 F 4N E 3.70% =, 19836l = 20204 & 1170 A 24 5.45%
E vehle] 8 F At vlE A F2 2 E BA

H 4AY 28y EAAASY dlEe AR A 19829 50l 12044 F 3AA
24 2.50%%, 1983d Xl & 260 3 F 6704 24 2.31% 2 Yeht AW E9} vl &8t g o,
AZzADEH 4Rl wld] & =R vrebdoh 19824 2wy A B QHEE 116
A ol A 2742 7L B e 1.72%%, 1983y A ZA kel A 20270 5] Zuf ol A 370 A
7t BYQLo® 1.49%F veh A g F A v =R EAEAS. £A5ge) 29
P GAEL-L 1982 £ 7F 108702 F 270 A = 1.85%, 19831 =71 2600 A F 5/ A 2 1.92%
2 dxd Aol vevA gokch AxAez e A ARy £ I AAYS A
E & 99 AF 38AA S BYoz e 3.80%4 2 Al Awe ¢AEY AAY HE
% L 066 AF 212N LI7T%E veElY £330 FTEd ANY dlznc 9539
ket
rF - ZE ¢ SAATY 198259 1983WE9 A EIFARY wERA
Table 82} 7}, 7 Agdzle] tia9) Aole glot FF 9
2.41%, FAEAC] 3.07%= et SR EQY wEst £

u

Woorfe

= 2

AA AAGAA 2AE FAFAAY WEEs A viel R Kol & e glr.
Ives (1945)% ©u]F9 Massachusettsol #] Drosophila melanogaster AQA g ZALES
lethal gene& 44.1%, semilethal gene& 22.9%%}z ¥z =z, Hiraizumis} Crow (1969)¢]
4 5ol 93l w] = Wisconsino] A lethal gene® 9.2%, semilethal gene® 19.6%zl= B
29

&5 GoldschmidtE (1955)-& Israel = =lollA] lethal gened- 32.29%, semilethal gene2-
7.0%% 2 2339, Dawood (1961)% Egypt & el A lethal gene-&- 20.3% semilethal
genel 10,95%#rx Rxetgch d2A o] AL Oshima® (1971)-2 o B Kofu-Katsunuma
A ebef| A lethal gene®- 25.8%, semilethal gene® 14.1%2x Rz 3lg on, Minamori%
(1973)-2- 9 X Hiroshima %] 548 Z A}3} o] lethal gene-2- 20.70%, semilethal gene-- 10.95%
g3 B 3slg .

Paik (1966)-% 3+F¢] FEX wlo|A] ZALet A=) lethal geneo] 10.1%, semilethal gene
o] 5.1%% =z Bx3tglov|, Chooo} Lee (1976)0] o&b=d otk kel A 1971 F¥ 3d 7
9] 3 o] lethal gene?- 21.6%, semilethal gened 6.6% % ¥ 339 =, Choig} Paik (1983)
2 gt wiol A lethal gened] W& 3F 14.8%, semilethal genes] W1= & W F 9.3%2
Bosge.
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B Aol 24 A, 19823 198319 M7 tdA o] lethal gened 18.21%,
semiletal gene2 10.80% % 3, 7 ZA gto] lethal gened 22, 22%, semilethal geneo] 8. 48%
gom, 24712 lethal geneo] 18.90%, semilethal geneo] 13.41%2 el A 7o)
AAfAAY YEE 18~22% WAZE X d&¢ 43tk F FTAAA (£43D Y
FalFAAY EE AGAS (¢ 2 AZAD S A Holst giich

AdA el A& AAFAAY FaAES AAA DY FAATAE B b U
st} ol = o gt

Ives (1945), HiraizumiE (1960), Bande} Ives (1963)+& 2z} m]=¢] Massachusetts,
Wisconsin 2] & Florida & 24 A3 F3&2 0.33~0.60%, AAES 0.03~
0.15%% EZA & Byl

ol 23] &} Oshimas} Kitagawa (1961) <} Minamorig (1962)0] 9]& Sujama-Juriki % <t
3} Hiroshima #wte] 77 zAE e 58442 2.79~6.98%A =2, AALL 0.07~
0.09%9 +E% .

SFA o] 4§ Paik (1966)¢] o&] 241l A FAEH AAEL A4 L.72%%
0.04%% 3, Choi (1978)¢] 9&] Z=Atd <GFARS T2 3.14%, AAEL 0.22%=
vhebytet

B2 Ao 2Ag Ay, d%-AE AR 24 FFEFEE A 2.289%,
1.90%, 2.17%= vetgz, AAE 297 372 dF3 o] 0.20%, 7 L4 gke] 0.19%,
A o] 0.23%%4 A Agte]l FASA ek 2 AYARE Fu|A G4 b
Aot vlma 2 EFHEH AAE] BF A erWr Al EAo] gLe & 4
o

Minamori% (1962)& zw=l9 AAdARE =ZA & o Uracia-Far East = c}z}
American Fgto 2 spd A8l ov], Watanabe (1969)+% v|F3 A FHA G &z
L FHFAAY xSt B2, FHLEL F2 dAddeln, dE-FF - £8AY S9 2
se e AdATE FAFAAY e} Gz FHEe] T2 FHFl S A

Mukai®} Yamaguchi (1974)% w]=9] Raleigh Aol A 3d 7k & A4 zAgre =7
2 A3 A5 247 24,000, 22,000, 11,5002 Al 277k 10,0008 P& oA o)
gtz 2w bl Slth

B AgelA A" 28 Nei (1968)9] F4o] & 4% Fa4Ae 2d7 o
T grFAwro] <F 2,900, AEA o] < 3,600, AT °F 3,20002 4, FHEF o
ok 2,900~3,600 W9l EAZE FAGIHZ £ 5 vk o]2fd A#E Choist Paik
(1983)9] qkokAlghe] 3 ZAbol A IR vt 2771 2,00000 4 3,6008] W ee] %aich
2 AAE upe fAbee, =3 QEARAFE £ Holzk Qdedt v FA g ved 93
3 Ze AgdE ¢ F vk

Al A7k AR 422k FHEE AAT FA4 4dIAA S AAY AFHA A
goE AAAA AUt F GF 4 (F 330 km), 7 Z 9} 24 (9F 365 km) 719
e WIS 47 0.211%, 0.178%2A @ ges], %3 AE (o 35 km)zke] 3
£ 0.336%2A wlzA ¥A vhebyteh. Paiks} Sung (1969)2 QeFe]l Zwbs] Al kel A
ANAZAEE 30m A2 At AAFARLS] FHEH A=t RAE 24899 w}
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Wallace (1966)7F A28 A4 AAGAA FAeL A Hdaol vasie 444
2 FEYohe o] BNE ARAUSE R2H vk Ak F F AW WAL A5F
FEZRS AAFARS FHEL AVASE FohAE Aol nFolh

A9 ASAAL ded vheiuel AUAD A ke At A2AlA4
B AARAAY FHEel A RSE ¢ F Uk F AfAA At g
 FAA 259 bl ¥2RAE dAS Fr olEd FY AFdE AAY 01-"7“-
sk Q91 Ql o] Bl AatE Hew A,

9T Aol A= FaAFAA A A¥A AT A7 BEH B4 He

A3 A FAHA FAo] A=A E FAHEE okl =8¢ F Aoth 44T
o AR FAEL 0.56%% T §A4E 8.33%2 et ol Lee (1978)7}
ZA4F TAAGAA, 19765 197639 dEY FH-E2 0.84%017 FAEL 5.88%2
=AY A} fAbergich ey Oshima (1967)6) 98 2414 Y29 Kofu-Katsunuma
Atol A 1738 AARFAAY A &o) oF 35%2 viebd Aol washw W g %
A& Aol A FARY FASNTFE AGAAR 4L F ot F2 Ao 7MM A
Fol el AF FAAY FAEL & Ao2 JAgd

Oshima¢} Watanabe (1973)¢] 9|3l8 ZAl®l Q2 Katsunuma % g+8] Drosophila melano-
gaster?] T3 EAAAY dEE 1968l AA = 6040AF FHeo] 3.0%, FHol 236
MAT 4.2%%5 32, 19700 & 564704 F 4.6%, AL TI0MAF 6.3% %+

T AYAA vebhd Azt A ke HFS FAHOl 3.80%%L, Ao LIT%EA
FHE Edge] A %8 E BAFA} Lee (1978)7} ZAHG %/‘VJ‘%}% FAEA
o] 1L.72%%4 32, FHEAL 4.17%2A4 FRAEL Lol ¢AELERS & A dAG

€ o, 7ol FARG Fdgol BUd e Hde go= “?“éft]‘ﬂ"l: T £A]
o 38Y 94 F3AQ 290 ek Blo] HE ASE AR 10% Axn
¢HAZ JE H 29 90/~:: WAd = g4 #Aegld g% Aoz Az 9o
538 A7 o)A A, T2 E P4 F A &AL E F gzl

8 AdADHe] A A4 BLRAA FA @AY B AF R} 9ok %?'5
Pavan% (1951)-& Brazil®] Drosophila willistoni R wtel A A 2 QWA Aol Fed 29 &
ARG =L 31%A 2, A3IANAL WEE 28%% k. 22g vl vt

Oshima$} Watanabe (1973)3% Drosophila melanogasters] <l X Katsunuma®] =} A wtsd
cage Aol A ¥Astg el 1968199 Katsunuma Qo] A& Gl alo] 11.3%, 2A%
do] 10.4%= vresieh. 9 cageflwt (13740 M E B 1.7%, FAEo
8.5% 24 FAE9 W=t A3 £k Fol A= Choost Lee (1976)9] gkokAl ol
A 1971 78 3d ke HF E4FAAY dEE dHEDe] 9.1%, FHEL] 6.8% =
g g FAEA] 2.0%=E ey

£ A¥EASAE, 247 94 £99 FTL 0] 2.41%, IFHe] 3.07%, FAAEo
0.46%% et} o] A Lee (1978)7) A =AL3 Qrokalshel A 19754 5} 197614 )
TEFAAY FTE ALY 5.69%, FTREAC] 6.69%, FF FHEUo] 1.67%% L
H, AR A4e AL 6.1, FREY) 5.56%, FFFdEAo] 3.33%2A
£ A¥9dFGEg 2% §A vehd F5E dbsid.

L
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Sweet 2} Spiess-—“— Drosophila melanogaster cage ol A AEH 3 B2JLLE 7L A4 7}
JgotE AL Bw 319 ox, Temin (1965)% w3+ Madison =] A o A v 4=3F B 2.& 3}
et 1*‘41’} Pavan d78 9 AR I bR Ede] teA ¥ HEH 3 4G AA 5L
A+ Ao olelz ¥ 33tg v}, Hoenisbergs (1969)-2 Colombiae] Drosophila melano-
gaster QA Ao A BARFAR vlE2A A3 BU-L F49 DAHS FAS Uz Fh
th 222 53 Ry B2 o)#d A el wol A&t AL WEst AA
A dehte Aoz 4.

2 of

Add el AT ezt A2 A BHEe] A AYAAFAA 2 £
FHA A=EE JHM A f44 F2F dslzx stgrh £ AP 198243
19831 9] 2do] AA orekez T B SAAho] o dld 2Aa ok

fral F2 e 2d e HE EE GFF el 29.01%, HEA D] 30.70%, Z1IH
AR Fo] 33.31% %2 thepytcl.

A T 2d 7 FFE A o] 2.28%, 7 E£A who] 1,90%, At o] 2.17%
et

frel A dlzer FAEE A A" AAER dFA o] 0.20%, HAExF ol
0.19%, =2z &AA o] 0.23%= Al AHzro] FAHA Vebxtch

FFHEE o] &3t A" FaAHAGIIY 243 FT2 dF-AE 9 S G
Ztzy oF 2,900, 3,600, 3,2002.2 ‘iebyich ol|g A#AE Mol §F 9 kFxute] g
2,90001 41 3,600 HSo] Eoivle FARoE F3F 5 AUrh

b AE 9 SARARZY FHAE A9 A A=A Art deE S3Eo] #gk
oh &, g AEZADRRY FHEY 237 HTL 0.336%, ¢F - ARG FaE
2 0.182% 920, AX « AR FHEL 0.137% 2 7 @A debyich

S el Al Z AR 19826l el Al 1983 7FA 9] 1 7k A AMRA A FA&2 8.33%
et

EHY BUAAAY HEE FHo] 3.80%2A, dHY 1.97% Bt A3 Ut

AzgAaAe B4d A 2Y A4 UEE J97) w2 dEERE & Folgle] &A
2ol BT 3.07%, FHEAo] 2.419% =5 ¢F FAEdo] 0.46%=E Eych

W
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