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ABSTRACT

Comparative study of karyotypes in two allotypes (Mdh-1"™ and Mdh-1%5)
of the dark chub (Zacco temmincki) was examined. Both types had diploid
number of 48 but the 7th chromosome was strikingly different between them.
The chromosomes of Mdh-1MM type was consisted of 6 pairs of metacentrics,
6 pairs of submetacentrics, and 12 pairs of acrocentrics whereas the chromos-

omes of Mdh-1MS type had 7 pairs of metacentrics, 5 pairs of submetacentrics
and 12 pairs of acrocentrics.

No hybrid type between these two types was found in sympatric area at

Tongchon River Namhae. Probable reproductive isolation between them was
discussed.
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oJol#fe] = ehn] Eifle) &3lw AAY (Zacco temmincki) = FHHE L NG9 AR E A
8 Fake] ARG A E AdE B e 1A 8 EExstz gl 1A kAl
t}(Jeon, 1980). Lee 5 (1984)5F Cho(1985)¢] o) 8HF 4k ZAA V) o] 2w 5o o
o], Ojima % (1972)& 424 Z2AYY HHE 57, dEIgor), o &8 #E 44 2
T tha qolE Holx QT F, Lee 5(1980) 2 #M 447 Ao GAAFE 2n=48Z
10 metacentric chromosome (M) 3} 28 submetacentric chromosome(SM), & 57, 10 telocen-
tric chromosome(ST) o 2 FA=g o], Arm number(AN):= 8622 #Hgkstgd o, Cho
(1985)8] @7 Asbol lshdl 2n=48% Rfafl = Lee E(1980)8] Aste} Salsh} A

B gFE 19859 s TR AzFddd T 49T 8] QL ol A HG S
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4 A 16M, 205M, 12Ax ANE 84z xz3tgdrh. 424 2A4Ye A$ Ojima fF
(1972)8] #Hi%&ol sldd, 2n=482 QAR{AY F& FF4 ZAYL T g, HA
57 Ash, 18M, 22SM-+ST, SAo|glz, AN=882 & Fol & vehz vk Yang®
(1984) & BRIXEES. o) &3ta @F4 sjeiv] IR 489 BEM BR L FE IAE
Q7 B2 g v Q3, E=E, F 58N A Fxo] wE AAY] BEE BEREHS
ST & A}, M¥E MDH(Malate dehydrogenase)e] = MME RIA #4779k MSEL RA
AT 2®o] 9188 wal v Y3, o] & 28e peptidases} HFH FAAlol Jlom, WilE
drl el @NER 9F AKfol = MMEA K@ Sfislel Az, 2 99 Rl e MSH
Sfistz 98-S wa v vk e e SA AL ol FHle] tHsta glewA
o) 5 Apole] rhRIMo] gliz Hoz m]Fo] Hol o] F 2% oo AW FEAEIT B
9ol BIMEY “tEAle] Qlir Aoz By vl girh. ¥ Q7L BRKEEA 8 w3
Mdh-1MMz} Mdh-1M5¢] 28io] ol &k BELS M H7stel ol Ezdel O ol #FE
M AE dozs oF oMY Mot 9% TR Axs

Qs da AT AHAE Qe dm AR 2 FAFH A o) FPA AL A4

L ES I P 3

L& H
FEo] AFEE 271 (Zacco temmincki)= 19854E 7H 240 BFE MRS U4 MM
e, MSH 13435 & 1944& HEse] AdAE2 AHgsach
2. H &
T8 HElo] 0.5% colchicine &2 A Z lgw 0. 1ml¥ fEws yEH & F, 2Fel ot

2 5Fo] Sha oo 347 B¢ wARAS. B KB FHE A HHe A% @
F, Rl HHS S8 Lee 519809 kel oo wHIE A Eaich WHEEL 0.50m
2012 AL F, 0.075M KClgoh & Falrle) wol 1B IS B0 AR

A &3tglch. 2087 Aol A KRR IEFES & ¥ 1,000gR 557 B MY MREs
4°Cel] R34l acetic-alcohol (glacial acetic acid 1: methanol 3)& 13 A7z, FHED
srdtste) 1~2ml B 29 acetic alcoholo] Fspald . o] FMshii-e 4°C FFrol st
o] slide gl 2~3 uhg wWojma) Rrakl WAL {ENT & 37 Azsdrt. A3 7
Az 2 slide= 20°Co] A 5% Giemsa &9 o2 1057 a3l ch. Rfafi= Olypus BH
Ho) Ao w7 330u9 W] g2 #Agsled AP A R A4l relative lengthE Nishioka
(1972)9] ez FA 3k

¥ £

—H% gethihol 93 BRI AT R Mdh-1MMEL Mdh-1MSELS. 25 AN b 2n=48
o]9lt}. centromere index(C.I.: short armx 100/long arm length)& T3} 50.5~37.5%
metacentric chromosome, 37.5~25. 02 submetacentric chromosome, 25, 0~0-8 acrocentric
chromosome & 2 “h{ni#ol 3, F4S Riglgch MM .2 metacentric chromos-
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Fig. 1. 1'he karyotype of Zacco temmincki. A : MM type (Namhae) B : MS type (Namhae)
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Fig. 2. Comparative representation of relative length of Zacco temmincki.
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Table 1. Relative length for the chromosomes Zacco temmincki. (Unit : %)
MM type MS type
Mean+SD Maximum Minimum Cxllllreortx;(;s:- Mean-+SD Maximum Minimum CI}I’IZOE%S:-
1 5.36%.12 5.56 5.24 M 5.31+.23 5. 63 5.03 M
2 5.01x.12 5.19 4. 87 M 4.97%.17 5.20 4. 68 M
3 4.33+.19 4.68 4.19 M 4.494.31 4.88 4.04 M
4 4.11+%0.3 4.17 4.08 M 4.26+.25 4. 66 3.92 M
5 3.95-+.11 4.06 3.80 M 4.05%.20 4.34 3.77 M
6 3.57+.19 3.75 3.33 M 3.904.17 4.25 3.66 M
7 5.52+.07 5. 64 5. 45 SM 3.76x. 14 3.99 3.59 M
8 4.124+0.7 4.21 4.01 SM 4.22+.18 4. 65 4.07 SM
9 3.91+.11 4.09 3.74 SM 4.01+.10 4.21 3.83 SM
10 3.684.11 3.86 3.52 SM 3.85+.14 4.03 3.64 SM
11 3.52+.04 3.56 3.46 SM 3.60+.20 3. 89 3.26 SM
12 3.26%.13 3. 46 3.15 SM 3.454.17 3.67 3.10 SM
13 5.88%*.16 6. 05 5. 62 A 5.99+. 24 6. 36 5.77 A
14 5.57+.29 5.91 5.26 A 5. 714,28 6.03 5.13 A
15 4.83%+.16 5.12 4.69 A 5.13%.25 5.562 4.84 A
16 4.52+.17 4.72 4.32 A 4.70x. 33 5.24 4,25 A
17 4.254.16 4.39 3. 96 A 4.51+.23 4.93 4.20 A
18 4.12+4.13 4. 32 3.96 A 4,.28%.25 4,71 3.68 A
19 3.73%.19 3.96 3.51 A 3.794.25 4.18 3.43 A
20 3.65%.15 3.90 3.47 A 3.58+.21 3.91 3.26 A
21 3.53%.07 3.64 3.45 A 3.43+.27 3.91 2.99 A
22 3.49%.05 3.59 3.45 A 3.17+.17 3.54 2.99 A
23 3.35+.10 3.49 3.17 A 3.09+.23 3.43 2.80 A
24 2.74%.19 2.97 2.52 A 2.78+.35 3.32 2.29 A

M : Metacentric chromosome, SM : Submetacentric chromosome, A : Acrocentric chromosome

ome 6% submetacentric chromosome 643 acrocentric chromosome 124, arm number: 722
24 =9} (Fig. 1, Table 1). &3, MSAHe] #%%l-2 metacentric chromosome 7 4, submet-
acentric chromosome 54}, acrocentric chromosome 124}, arm numberi 72 & 4p47 = ¢lch
(Fig. 1, Table 1),

w3, 7t demBEol A oo g w]Z relative length (Total lengthx 100/genome
length) & 3 A5, MM#2] metacentric chromosomeg 5, 36~3.57, submetacentric ch-
romosome-d- 5, 52~3. 26, acrocentric chromosome-2- 5. 57~2. 742 velyt o], MSHES] me-
tacentric chromosome-& 5.31~3.76, submetacentric chromosome& 4. 22~3. 45, acrocentric
chromosome-& 5. 99~2, 782 1tebxkth. MMZ 9] metacentric chromosome 649] total relative

length: 26,33, submetacentric chromosome 64-9] total relative lengthi= 24, 01, acrocentric
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chromosome 124}9] total relative length’= 49, 660} 2.0}, MSHe| - 749 metacentric
chromosome®] total relative lengthi= 30.74, 5#%] submetacentric chromosome®] total rela-
tive lengthi= 19,13, 12%9) acrocentric chromosome?] total relative length= 50. 162 acro-
centric chromosome¢] total relative lengths= FHojA] =bo] 7} 919l o1}, metacentric chro-
moéomei—} submetacentric chromosome?] 79 <Fo] 3}olo] 93} FH Alo] 9 relative length

o A% ¥ 4 A9t} (Fig.2).
% =

Gl o A w2y S4AF d9= ey, dutd oz i 7k genome
sizes QAT Aoz ¢ ek (Pathal e al., 1973). w3l R LR Habl R
Fol ojgt AFolx, arm number?] W3}glo] Hefrgso] g e wlo] W3lel: Robertsonian
rearrangemet®] o 7} B3 s]eo] Slrh o] &k HufmBie] wistsl Mot WA A 9
tt= AH4 ¢ Rodent(Elder, 1980) 9} Lemur (Rumpler ef al., 1983) 59 o 7 Aol 4] w3
A et

ZAAY | Mdh-1"ME5 Mdh-1MSKlo) o 8} %% 447 A 5}, acrocentric chromosome-& 2}7}
12#¢]52, arm number 3§ 728 FU3lv}, metacentric chromosomes] <Fof §lo] MMA.S
6%, MSHEL 5402 o]} 913, submetacentric chromosome =3} MM .S 6%, MSHI
L 78%o® Ho|sl & & 4 9t} metacentric chromosomes} submetacentric chromosome
9 ol & 478l7] 98 relative length® wlws] 2 Asl, A9 ZE Hfadmol relative
lengtho &= & Holst glont, Al 79 Hefmpss MMHEo| 552407918 wulste] MSH.L
3.764 142 & Aol & vpeh L glvh =3k, 5 #Y acrocentric chromosomes] tota»l rela-
tive lengthi= MM#J.& 49.66, MSHI.L 50. 1622 =]z} gl b3}, metacentrivc. chro-
mosome?] total relative lengthi= MM#.>- 26.33, MSH .S 30, 74¢] 52, submetacentric- chro-
mosome-> MM#o] 24,01, MSHI-2 19. 1322 Ho]s} U&E ¢ F Ut ol 7e x}o)
= A 7d RERY Hold o8 AR Fesden], o3 BHKE microchromosomal
segmenti} heterochromatic segment2] 7} & AAlo] o4& Az 24k A2 18
Ql Rhinoclemmys(Bickham and Baker, 1976)¢] 4 microchromosomal segment®] & 7}e] €]3F
"o d7l X3 59 o, malagasy lemure] 149l Propithecus verreauzit- Robertsonian
translocation®] wlE-of 9|3 ok 2 Ao Bwsle] ¢lth(Rumpler ef al., 1983).

Refs HES T AdAY A9BSR RBEWAY AT vEE 4S9 5|3 33
Fdol AF dojubx G A7t drh =, Pl Hiso) deld AAE AAAU
dAA A AAAA RBEETFA AAE] 24& doves Aoz d8d Yot
=3, KM #ES Ad AdelA dwtd ez BAT B 94 v, dgaow
AdAW A F2 =34 A delol A #fEo) & 4=} (Futuyma, 1979). Hpl Ha 4
Bge o7 fmpl e BT FAA, £ HBE T GG AAAQ Rmbs
87T AAHe whel Bk Rk (segregational sterility) &  ¥.¢] v} (Dobzhansky, 1977). ]
b 2L FlR Bol ZAY FHAA F7 Mol BASA FE olfE AME, Rana sylva-
ticas} R. pipiens2] #efE (Moore, 196 1)) A B3 5 vt Q= E; %0 IR Wil A =
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= 4% W2 Aoz gHat kA Tl AS, £ ZE TR Aoz &Rl
TTﬁE A= A EAR, Jzx3 AEQl Primula verticillata$t P. floribunda?]
(Stebbins, 1950) 0]l 4 ¥ 4= Sl Hfmpl BgEe] Aol = A A T A, AA=R &2
s}2] ©] Drosophila pseudoobscuras} D. persimilis®] #ifES] o (Dobzhansky, 1970)o 4] B3
2 vk e AT o] Rl g A4 on YA F3lo] A Fffe]l e AL
o2 #E ¢ e ez 540 :

webal, B HE AH4E BEUE, A¥AdddA Z2A4Y TR RE Y-S 6l ol &3
Bt wTRENES Elslxz, =t Mol WTHET AT, ol B2 FollAle %4 94 338 4
e REEE 2A%l2, d9H R At B#t Hds AT, o5y ﬁmﬁ‘ﬁ%
ZA%o g olE FHIZIY A3 EWH MR dA=dEAE wE ¢ %
Atg gt

Ag

2 3|

BRKEEN 28 Mdh-1MY, Mdh-1MS % allotypeo 2 ¥-ird AAHE ol & THAE
A Y (Zacco temmincki) ] kL v 23t o}

o5 FHIS) dMA ¢ 2n=482 FYIAwE, A AN A& Mdh-1YMEL Submetac-
entric chromosome, Mdh-]1MS%-& metacentric chromosome® & & x}o] & ¥t} walA],
Mdh-1MM7 & 642 metacentric chromosome®} 649 submetacentric chromosome @ 12442]
acrocentric chromosome ¢ 3 FA 5o} ¢l o}y, Mdh-1MSRS 749] metacentric chromosome
=} 54F2] submetacentric chromosome % 124-2] acrocentric chromosomeo & FAE o] ¢&
& ¢4 9

o} 21 g sympatricgt Aol 4] o] & FHIS hybridflo] &£A3A %E Ho2 Mol o] EA}
ool & £FEHY MBS dold Aoz FHA

¢ &8 2 #©
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