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SUMMARY

Selections for rapid and slow walking behavior were carried out with the
populations, drived from Oregon-R and lethal free strain of Drosophila
melanogaster. The behavior was measured by means of connected test-tube
apparatus.

The populations responded effectively to the artificial selection, and it
reached the selection plateau after 7 generations. The realized heritability for
the first 10 generations was estimated to be about 9~14% for the rapid
walking behavior, and thase for slow walking behavior was about 11~16%.

The results of hybridization analysis between selected populations at
generations 8 and 10 indicated that some polygenes showing a slow walking
behavior were partially dominant over polygenes controlled rapid trait.

The populations selected for rapid and slow walking behavior were relaxed
after 10 generations of selection. The response to natural selection of rapid
population was completely returned to their neutral states after only 5 gene-
rations. Such phenomena would be explained by the genetic homeostasis
resulted from an action of natural selection. However, the slow population
did not make any difference from walking scores of their original artificial
selection. It seems reasonable to assume that the slow walking behavior was

possibly controlled by a major gene.
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7xo) B T SAA T B AFAEd olste] EA sl 53] 23
gol Wt F34 @§ud FAY FFo] FAR el et AL g & AN
o] AFAZe] a4 ¥R wh gk (Hirsch, 1959; Erlenmyer- Kimling et al., 19623
Dobzhansky and Spassky, 1962; Walton, 1968, 1970). °]E-& H43}70 F.qtE] maze
apparatust AFg3}e] F3b4 W FA 4 fEo] whd positives} negatived] AAE Ve
= e Pstx, FEld o Agel dshe]l FFEA R diallel crossol % FAEA4
o gl ol@dl ¥t o) % &% polygeneo] olote] mA X oA FgA%E W
3wl 9luh @hE, ol E B2 FALL ATH el glate] vhi Aol 2e At fﬂ"] =
A g Ee] 73S oF 10% ol & vhehdke] A4 @ E S oF 5% ol Ea AT
olth, wdt negative Sk &) 5] R Abvb el i positive 74 2§ 9 %4—154-7} e
partial dominance®| w7} gl-8- ybal v glep (Walton, 1968, 19705 Choo, 1575a). dl
31 Choo (1975¢)%= Drosophila melanogasiers] | & W& %2 e Aol AE FA el
1} &% A3} 7o) polygeneo] 9)sle] EAT L g ow], By F2 slow geneq] rapid
geneo] o] ste] partial dominances: vHejiul gl 27t 2698 7% SHEE el Z S
5 waaielel, Dobzhansky and Spassky (196938t Cheo (1977)i= 34 Soll ek
artificial selection<- @) 81 % natural selectione] <31 f3 =12 dEF 248 Az o' 3
6] genctic homeostasis®] A& o] 915-& FLit vt gl ]

2 A8 Drophila melanogaster2] R & 5ol 31ak F3 gt Aol dstez Choo
(1975c) e &l ste} ¢rd connected test tube apparatus - A]- a3te] rapids} slowd 4 &
gl Aol debe] waa mepe] wiez 1549wt ¥ seshdoh =3k Fele F A
wro) o shel §AG 8 FEPAo] o) at dominances] F2HE ¥4I, selection?] 104
o4 7L natural selectionsl] 2] &k -3 14 &y Z=Arersch

HEME B YUY

1. AR L

A8 el A}4-8 Drosophila melanogaster< lo7gyl 99 Ay 5 kg o4l sweeping
methodiz #4138 31 200mte]o] o 3ol Cy/Pmi 25 A oA 3E AFEHe] 33.3%
o] A4 AF & vpehilix lethal freed] vi (o)} L-Falgto| o} )& Al 4oz A, L
a7 Aol e Alwe] 717 A&l Oregon RA G2 o dos Agstgdch wel
1= cornmeal-molasses -agar medium Agatd s, ARS8 S o]l £-shgduh. AF
240 L5 automatic heaters] automatic refrigeratori: o] Sile] 25-R1°CE 318
= A TE7] 2 automatic switchT- o] &3be] 121 : 12D/day 2 8}5lvh

2. Aga

oAagad s sdd e G AL Choo (1975¢)7+ LqtEF connected test tube
apparatus$ W3 sko] g 2R A salg) oo s Figl 19t gleh o] A= 170 emX
29 cme] V}Rake] 7ol 15em, #FH 1 feme| Selde gAste] mAAZ] S L2 starting
tubeo]] A1 terminal tubes}=] R 12727 test tubeiz 2] o]l ¢lvl. Terminal tubeo] =
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Fig. 1. Structure of the connected test-tube appartus.

2stel oo % e AW eR FASGCh A test tubes] @A YelolE A7 smmel P
woel el septumE- A3 a9 o septume] W8 gl o g EA), o w2 LA
o & dle], FYF o o] %st zate] s} starting lubeFr o & H-Eo #
“5]-95}\1—} 42 terminal tube A ko] 30 em $]F o GOW ol Tk
Z %3 terminal tube Fwo] ¢ 400 lux$g o v, starting tube -2 <F 400 luxe] %3
Asdeh ma GANL Dol Sl d% AT WA foel G UE
15 Ardatal =
2) Y Wk 2o i nddl v s ¥el A4g Zste]li OregonRel LF
gL AFAQ 7 AR FAD $9 3 05U vingn ) 200157
-7.4 starting tubeo] W=z 108 %ql w34 7] B, 7} tubeo) B 2w sheElE a1 slgd o
| Ad-E 28 “Piﬁ}f‘% AA oF 200ee] & o Ao w -aEhe )
Pl so] AgA 3w terminal tubefé,L o2 olgak 104 &g (b wlE )
A ote rapidy e 2 dhgz, 1080] AHE ol & starting tubeo] wolgli= 1079
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2vbel & Adste] sowd oz Fesie) o Ad vhi 99 2 249 el oA
T gd £ae PHos SARGTh % 44 el A4 1048 25 e 2
A 4492, e A9l pupmer) rgl Aol parentis AAY A el o
b wd AH e 1509 ek Aekgdeh,

D ATEA 2Tl ANE rapide} slowH gtel WA e
rapide} 715} slows 72 2l AA Fio zobelel el w4455 34
A o] reciprocal crossel] 2|8 Fiof vlg] A £4stdon, ¥ 288 A 10445 ul
HEAE L Fatgdh

4 mgdg] A by Seio] At Feixl rapidel slowA ko] Bele] A 104]
A gl wbek EelE Faela AQEde] 93 <l %S At fAaAE
AsEch AYPLL 10A0AY rapidil D) A4 AR AUE Dok 2 4o
o & Balzal4d 2450 43 = 7—} test tubeo] ¥ %% i}e] 3 10#-% radom sampling
stel g ANL Y F Ae WWon ngA4E SAAGG B slowd Do A4
W8 g en AN Aaxdel 48 vga e $07 55 FAsG
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Oregon-RA 513} lethal frees] gto] «fj5}o] ulal
YF-& A% A Table 15} 25} 7iv},

Oregon-R A Fell 2le)a] B39l malx 4= ¢ba o] 6.54 7] 6.26024 HafE
o] neutralal 4= (¥—G. 5l 7174 ZES e 9o, - 16009 Egl ok 10958 = 9F
{. FA w4 ub A ) ) /gol 71 ¥}, rapidA] 52 11.00 ( 310001 (B, slowd &

- 2.02 ()% 171 (B) 24 Akl 2elo 5310 deh g 4 A5 Eoas e
1”;! &2 FAlshl Fig. 29) bel, oiglel 4] obElk wks} glo] R Z7)e] Al 4E  ekzio)

R

e

A Zdlg] oz rapidel slows] 23

o) &v L}H-‘H oxf, A 54 o) §eoll 3= rapid4] 2 v slowd] o] el Rells] 4
2"5'}%‘1 A7ANH = A2 seleetion plaleau] = k5] ¢lvh, Gl L-F caged] gho] 4 &

ek 7§ F ghz2lel 4.65, J#1¢] 5. 284l Orcgon RA 53l 21 neutralf’] AL o
t}. 25 A 154 :Hz:}] 0] A A epaz rapide] 79 100651 ()7 11.10 (B)oz, slowiz
3.04 (Pae) 2042 (5 tREf L R el s Fag i Jiai =51 9lvl, Fig 264 ®n 4 5
e B B X E}l:g.i‘l*-‘-’* Hola glglem SAe o] 3K = rapidd A s} slowd A o]
bAls] FEse] Foidh e &0 e s A AT o] Ee) 3= selection plateaus] £

Table 1. Walking score and their variance for Oregon-R strain

Rapid Slow
Generation Female === Male Fema]e Male

X g*? X a2 X a? X a?
Fo 6. 54 15. 60 6. 26 16. 31 6. 51 15. G0 G. 206 16. 31
8.32 14.03 8.04 11. 28 5,73 12,06 5.88 13.45
2 8.30 13. 77 897 7.0 5.92 14. 04 .12 11. 48
3 9.58 10. 57 9.21 14.73 0. 89 10,72 3.3 10, 49
4 8.35 10. 41 841 11.03 ool 12.07 1.19 .49
) 8.96 9.7 .02 9.64 2,72 5.7 364 11.21
6 10. 25 6. 97 10.35 7Y 1.71 2. 69 2,88 5. 06
7 10.75 1.59 10. 68 0.73 2.R82 HoAd 2.07 7.90
8 11.00 0.03 10,92 h.G3 313 G. 76 2,50 4.04
9 10,90 5. 89 10. 66 7.52 2.98 .71 2,08 4.34
10 10. 96 2.55 11,22 4.568 2.561 5.02 2,20 3.98
11 11.41 3406 10. 48 7. 29 3,84 8.01 2.76 7.25
12 11.08 3.93 11.07 0n.63 2,18 4.00 2.91 6.52
I3 11.50 2.71 10,95 5.73 1.89 3.3 1.30 0. 33
1 11. 26 3.07 11. 14 3.67 2.06 5.94 1. 85 2.43

3 1.

15 11.00 3003 10.01 3.58 2,02

)
e
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Fig. 2. Results of artificial and natural selections for walking behavior. Broken and
solid lines indicate the female and male. Upper, rapid population; lower,

slow population.
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Table 2. Walking score and their variance for lethal free population

Rapid Slow
Generation Female Male Female Male
X a? X gt X at X a?

Fo 4.65 14.38 5.28 18.48 4.65 14.38 5.28 18. 48
1 8.51 11. 26 8.91 8. 87 4. 25 13.62 5.96 8.98

2 8.40 13.32 8. 90 3.32 h.32 i3.61 6.07 12.88

3 10.15 0.4 8.47 14. 65 6. 20 13.81 5.2l 12,10

4 8. 13 11.76 8,64 12.64 5,02 10,52 114 11. 14

5 7.9% 11. 24 8.30 11. 83 3.20 7.92 4.52 14.76

6 10. 28 G. 60 9,26 11.29 3. 68 (.91 2. 89 5.30

7 10.43 5.70 10.51 6. 97 1. 63 1. 490 1.80 2.74

8 914 9. 14 10.48 G. 88 2,47 2.590 2.30 2.03

9 11.19 5.04 11.96 4. 2% 2.57 h. 46 2.39 3.79
10 10.71 2.60 10. 91 2.96 2.17 3.58 2.84 4.53
11 10. 90 4.29 10. 84 3.38 2.29 6. 47 2.81 7.26
12 10.52 3.50 10. 27 3.98 3.06 11.48 3.55 14.01
13 10. 39 9,54 10.72 3.97 3.93 14. 84 3.65 13.59
14 11.32 2.31 11. 18 41.48 2.23 6. 84 2.00 6.61
15 10.51 8.75 11.10 3. 48 3.04 9.40 2.42 7.50

12 Cregon-R -

SCCRE
o)

WALKING
I~

0 0 2 30 4 0 10 20 30 40

CUMULATED SELECTION DRIFFERENTIAL

Fig. 3. Realized heritability for the first 10 generations of rapid and slow walking
behavior. Solid and dashed lines indicate female and male, respectively.
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Table 3. Realized heritablities for rapid and slow walking behavior

Rapid Slow
Population -~ -~ - R o
Male Female Male Female
Oregon-R 0.119720. 03 0. 1407:£0. 09 0. 139010.07 0. 1590+0. 06

Lethal free 0.1170£0. 02 0. 09800, 02 0.1632£0.05 0.11374:0. 02

7 A 9] selection differential (SD)2- F&ted. oA e} SDE A Asted = Alefel]  }el
I a2 428 plota] 7] Fig, 331 712 regression lined ¢1& &= glvh, & 27wk (Fyef
AFE AT E F A 25 FoAeg Aelir vehglelh olEHE FAANE
Oregon-RAj gtst L-FAlgte] 212 v} 208 pattern® o] Toon glel A8 7 stell o & A 817
o] ql4-59lvh
g Qs el 104w kA @ G- AT A el Sletel @1 7 sz Table 33 3ol
Rapids} sbe] 70 9- 7% oF 129 2250 bl oF 149%9) 10% 2 vhepykel, o)) slow
Aste]l 7ol A o 14%2) 16% 5 e o, ghEle] ASx oF 1699 11%E

whiiol 2147 o 2 rapidfshich a e ARl dgs 4 el

L= T

28 8 2] rapids} slowi|xte] <11 =l A 8 o A 10 A o] Fobe]el HE AFHLA Y

R LECITE R =
¢l
A 31t Table 491 ek 4 8 chah sl Oregon-Rijvhol 4| rapidel slows| ¥ Fxyix4 %

Table 4. Hybridizaticn analysis between flies of rapid and slow populations § and L0

Oregon-R Lethal free
Population Crosses Female Male Female Male
X at ¢ ol X’ a? X at
Parent (G8) Rapid 11. 05 393 10.92 G063 9. 14 9. 44 10. 48 6. 88
Slow 3.13 6.76 2.55 4. 04 247 2. 90 2.306 2.53
Average 7.09 G.73 5.80 G.42
Hyhbrid RS Sé} D64 1%. 96 G¢.02 16,84 G.38 20,38 7.04 15.7G

SExRE 6.36 17.96 4,16 16,26 6,96 19.32 9.38  13.11

Average 5.89 ‘3 0.‘5 7 76.717'"7 | 8.21
- .‘f;arent(_GID) Rap-rid 10. 96 2,05 11.22 _:iu":H 10.71 2,60 16. 91 2.9G
Slow 2.51 5.02 2.20 89 2,17 3.568 2,84 4.53
Average 6.73 6.71 6. 41 7- 6. R7 o
Hybrid RE %85 7.67  17.30 7.86 14,36 575 2118 6,92  20.12

S xRE .33 14.09 194 13.60 6.2¢4  21.15 4.51  16.47

Average 7.00 6. 39 5.99 5.71




102 Korean J. Zool. Vol. 26, No. 2

©
2 2 81%>chate

o £ gh>mate

[n R
gy a
O ol A
[@9)]
93] a .
1

o

= A . ; - -
=, 0 ; : & . by & 5 Fig. 4. Difference of walking scores
% A i between hybrid and mid-
< parents, plotted against the
0. LN I mid-parent values.
|
9 1
=z

&) 8]

¥ u

~

& A e

HYBRID WALKING SCORE

dF A7 7098 6.730.2 vebygeh. ol & Ed A 2zte] diallel crosse] 2] & hybrid A A
w2 2YgFAae 2YF & AT slows] Ade Jehfddet, 2ev LF
4@ 79 Oregon-RAwe] A5t A8 A4 A5% vhehl Qe

st A 104 A 2] 7% Oregon-Rab L-Fx gholl 4] -2 8l 87 %9 diallel cross® 53]
Fael A Fue slows, el 3F0] rapide) A2 Ve HA o w ok slow
Aol 42 $-4 (partial dominance) ©] H37} &% v F= gluh

Fig. 4= 283 F2] rapide} slow=] ko] A8 2 #1045 2] mid-parental score (MPS)
5002 98w ol 24y diallel crosss] 2E 7 %o 4] el #po] & hybrid walking
scoreo]| plot4]# dominance®] E3-F Ax#dct. 2y oﬂ &-] vhebyt wlel o] MPSE] 0
line Mh tha slow Hoz Agold Q%% B 4 o, ol 84S FAL A9E 3
3 24 JTo] slowa] g 4% ez gk,

4, By EFe] Ad =

g Eel ek Wi =elAgl S 104 St Helo] rapidAl F ot slowA 53 215 A o
2 gl Aa F s Faked #A A rdel o3 2dA5F BAade AdEd A
A3} vped e Al B A9} §42 Table 59 Fig. 29} 3bc

B Eol A3t WA =l AF 2] AG~104H Abe)2] HFR YA Oregon-Re| 7
% rapidelzio] 10.780) 9l =L 10.762 % vlebskel. 1049 o] 9] natural selection
A 1A (AA 1A A o] 11,0307 AL 11,0474 HErk 9o} natural
selection A 5415} (A 15418 A 3 57310 7%?% 6.36, 5.87Z ‘telv} ma) o 5o
neutral scoreql 6.52] & Tas vk wiwle] slow A whe]l A Lol WY se] Ao~
104l o] HFRPA 4T gzl 3] At 2,635 2,762 4] selection limite] £A2 1}
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Table 5. Results of artificial and natural selections for rapid and slow walking behavior

Rapid Slow
Selection Gen. F;amale . M;ié 7 Femals Male
X e X & x o X o
QOregon-R strain
F O 6.54  15.60 6.26 16.31 6.54 15.60 6.26 16.31
Artificial 1~ b 8.70 1171 8.91 1091 5.17  10.91 4.83 11.32
G~10 10.78 41.78 10.76 6. 21 2,63 5.73 2.75% 5. 06

11 11.03 5.36 .04 14.70 2,58 G. 18 308 12.21

2 11. 25 1.37 9. 89 7.16 2. 88 7. 1.88 3.32

Natural 13 9.63  11.62 8.85  14.80 2.86 9. 65 2.10 4.62
14 7.02  17.50 6.22  19.05 214 4.01 2.57 4.23

15 .36 16.98 587 14.33 3.10 0. 61 2. 06 0. 80

Lethal free strain

Fo 466 14.38 5.28 18,418 4.66  14.38 5,28 18.48

Artificial 1~ 5 8.62 10.64 364 11.10 4.79 11.89 5.18 11.97
6~10 10.35 5. 87 10. 62 6. 47 2.50 4.15 2.44 3.77

11 8.17 16.79 g.80 12.11 3.06  11.37 2.11 6. 34

12 G0} 18.12 6.17  16.69 3.90 9.89 2,81 12.49

Natural 13 9.70 11.18 10.02 10095 277 G. 80 2.74 6. 84
14 7.82  16.41 847  16.27 2.35 5.02 3.00 7.02

15 6.48 16,14 5.97  11.55 2.04 3. 80 3. 11 0.2]

ehul st gheb, 104 o] 2 Balelel 214 natural selectiono] ojgt B x4 2] ¥HE =

Table 5o iebst whe} o] mAlgkel slow o] |52} Hd§ A9 el glch,
2 natural selection A 545 (AH 154 =)l A2 GAH S waAR o) 2 3. 103
2,562 2 vepbigdeh ¢ L-F cagedl gtoll £ Oregon-Rs} #to] rapid= < neutralile] 2
299 9ot slow Qo] wAA S neutralz B HA ok WahA wad 5o rapid
ob slow A& Asle FAAS A2 ohE $31A Z4el 2l3te o] Felzl 7S P
g Aok

Zope} F Al dor BE
Bhed Wk wgle] gl o
Erlenmyer-Kimling et al. (1962)2 ] 27| T4 Algele] 24 %8 £4g 2
2| A2 positive9} negative2| selection® 4t Al vizZ# el AxE ‘E?dl%
At Choo (1976a)7b Al gt T4 AgolAlx w2zl ub gloh, ol w3k d=le A3
T @7HA charactero] Hal P FF Avsis FRAZ A2 1 f44 Aul glel

Aol W FAA EAE FL FA U FA4 G ol v
%

A
2§40

\'J
==

pasa nﬂ. o
o mf L
do o
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Ak ek,

Zut8] 2] 5% (locomotor behavior)el] #AF 214 7] A =gt —T—-: o # 7] Ewing
(1963) ¢l £]5}e] mass screening technique¥- o] £-3}o] F.4 1 ]— 9l}y. & D.melanogaster
Guen Lhsd BT ANGAAA BAAG £ Tyl o)5e Bhwe

W ALe 2astdch, =4 Comnolly (1966)+
circular run way apparatus¥- A}-28ke] Zu|lE] 2| actives} inactived) of o F}e] 254 &
of Afl=el AE-E ol zopefg] ol A ojstel Aeisw o] E A&
o] ¢k 5% o R viebihS dbgch b Choo (1975¢, 1980)+= Zyvlele] we el =¥
4 & o] 4] connected test tube apparatusi- ioldle] W afa] E o] rapids) slows] &8 ey
= AAE 15 e sl A 2k mdk Fe)E ok A skell gk AR 2w slow 3 fel
rapide]] ojsle] $-Ael g3t glow, slow 853 veh = rax= 712 major gene
o elstel AWEz &S Ul g,

WA g e A= 2 el o) 3} rapide} slow & 25 directional selection®] Wy o x
el A7l At slowe] 8 o] rapid®) % v} v]-S- selection limite] »iwhg- A& A8 4 gl
ek olelg AFE AW o ez w0duge FA8E 2s slow Zo| rapid
A 58 S AR G A 2FITE A plygened 2§71 24
el AR o Faw 24N gE Ao 4w

Polygenic charactere] )4l dominance?] F ¥ & Halghi= A2 vl % o5} o8] &=}
Sl 984 ARz dillel crosse] o] Tol $§¥1% vl Walton (19687 Choo
(1975a,b) = Fa3A 9 FA44 5o A3 =] Aol e)o] diallel crosss] oz 1
A8} A Fa A9 positive geneo] ] i F3i)A o negative genee] 717 A behavioral
geneell ©]3)e] partial dominance?] Falr| 985 wardl wh giuvh, M AFe] delax
selection 84 i ¢} 1044 &) rapid % slow ] glef t)3}e] dialle] crossof o 81 2] A s}of
4} slow genee] rapid geneel| tf#] <] partial dominances] &)} §18-2 #Qld 4 9lglv)

Mather and Harrison (1949)& % u}g] 2| abdominal chaetac?] 4o o %}ed 100&1 A ] of]
ZZ Ay zre] WA 2eAE S @3 X, o] LTS H Mk FRAs 2 E) genetu,
homeostasis®] &7} Sl A A3tgleh. 5 slvte] Halol diste] A7zlel] AA ¢
o) & #1379 inbreeding effecto] 2lgl Al £w ] A&} W v} polygenic charactercvﬂ t]hﬂ-
pleiotrophisme| 317} el Agke] fA7F oA Hzzi-d Aad ub gich v &3l
A3 L domestic chicken?] crooked toess] x| dFe|AE  ¢Zx wh giv} (Hicks and
Lerner, 1949).

BoAa el A rapidA] %o ol 3 natural selection?] &b of 54t 73 %, neutral
scoreod] Zl7hg- A4 Bgis et eoleld Az rapidigle {7 zAe Ry Fe
neutral behavior® Vel g i d= AAe] UEE BT glvh, 5 rapid 3 28 f3 7
24 % w9 Fol ol dle] heterozygotic advantage?] F-474 A 7}el ¢4 genetic homeostasis
g g dz qled AoE Audch

=)} slow % gholl o] 31 natural selection] FLablx A& vhelhal gl A § A ol
el 5)e artificial seleetion -yl 2] ) =] natural sclection®] ¥ = = Fhol = A& HA4A F
145 3 4 aA9leh wet slow Axlel inbreeding effects] ¢ 3 AT e A P )

claustrophobic effectol] ¢]dlo] 22 a)r) g

e

H—'
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a4 EAd a Ao A7 AL A%, wALEFE neutralx| ¢l hetero-
zygote gene complex 2 H1 ¢ Aolch, Fa|ul o] 52 A|47} natural selection2] F Fof
$ES wold e AL HE FAM 2ol 4SS YA deh F wdPE slow
gene- polygeneo| 2}#te] Anfs]= ¥ é | #5k &2479] major geneo] £}3lel FrA|EZ
Aog gz AdL #7

+% ¢ 4 AU ol F major gened 3 |57 wf Fell i
character2}2] pleiotrophism& % HPs}Z] oty gli= Ao m AEEch W AFAA dgl
b g slA ey slshelt: ol FAALl A FEel ALl Rk AEF £ L elefek

i o]k
5 2

Drosophila melanogasters] Oregon-R 745} lethal free #utS o 7be 2 connected test
tube apparatusi A}-E3bel W F So| AGh rapidel slow § 5% ek see] Whyeoew 15
A Eolel] A wme)algul. dhd 104 o)A 2-E] natural selection® &l sfe] HAH Fd
i+ A o

L. _‘iﬁﬂ ?S,E £2] rapid¢) slow 4 A& 7] el A8 TR B gstE vedel A7
Ml o] Fo] 77} selection plateaus] =3}4] =},

9. Hg-zsol:xé Ee] 2 104 %ok A A% & realized heritabilityZ A 43t A3 rapid 4 &
£ 9~14%, slow 4 A& 11~16%24 rapidg £ uc} slow A 5o} fFa-gol shx 54
g,

3. Rapid 42 & w3t AA) slow 4 AL A st FR A2 F442 5 w7 4
&l hybridization 4 % 2 3} slow 2 7] rapid %2 o) o} #te] partial dominance2] 77}
4 ok

104 Fololl A wWard mel & AA% 4 natural selection® 59 ek AAF

A3} rapid 4 42 sF 5408 el neutrale] ld] (6.5) 2 HQE glent slow QA wAlg
ol walA 4s vlastel Ao wekat gl

AR Az v] &) rapids} slow 3 2 & polygenic systemo] 2|8lo] control = = ¢4 3§
% ¢]4 abgbch, $h®l rapid$-A #i= natural sclectione] 2]38} homeostasis®] &7k oLt

slow &) £2 4 92] major gencell 2)#}a] uflz 1= 25 <9t
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