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Chromosome of Spined Loach, Iksookimia yongdokensis
(Pisces: Cobitidae) from Korea

So-Young Kim, Jong-Young Park and Ik-Soo Kim

Faculty of Biological Sciences, College of Natural Sciences, Chonbuk National University,
Chonju 561-756, Korea

Chromosome of cobitid fishes, Iksookimia yongdokensis collected from the 4 streams flowing
to the eastsouthern coast of Korea was studied using chromosome of gill and kidney cells
prepared by flame drying technique. The results obtained were as follows: the chromosome
number was 100 composed of 44 meta-submetacentric and 56 subtelo-telocentric chromo-
somes, and the fundamental number (FN) was 144. It was remarked that Iksookimia yongdo-
gensis was distinguishable from its congeners in the karyotype. The above evidences may
suggest that Iksookimia yongdokensis was one of the tetraploid species of cobitid fishes.
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el A8k rlFE T o] i n| ]S Niw-
aella, m) 78] 4 Misgurnus, 7] 2% < Cobitis 5 12%
o] &&#lx $Fo1r}(Choi et al., 1990; Kim and Kang,
1993) = Nalbant (1993, 1994)= 2] Cobitis<: o]
7 bed A% & AeAen s S
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AekS G701 hugowolfeldi Nalbant = 7]XH6}°ﬂ1;}
zaz Fetez fske e AAsE A
a%9t 92/ Welz dulA gor}(Park et al.,
1991) )=l lksookimia yongdokensis2 7)) = ¢}
o} (Kim and Park, 1997). 3t 3F=Al lksookimiads o]
F2] gAAE= 1. koreensis (Kim, 1980; Ueno, 1980; Lee
et al., 1983), I. longicorpus (Ueno, 1980; Kim and Lee,
1986), I. pumila (Lee et al., 1986), I. choii (Lee, 1988) 5
ANA 2AMA G EE o] 52] GMAlE BF 2n=500]3H-
g Fx7} ZAeo] AAlsk= 1. longicorpus$} Cobitis
sinensis Ake] o] =53 A2 FFel 23k 2uf A 9} 3uhA|
complex #gle] ¥ 3% w} glo}(Kim and Lee, 1990;
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Fig. 1. Metaphase (top) and karyotype (bottom) of the
chromosome of Iksookimia yongdokensis. Bar=5
pm.

Table 1. Sex related occurrence frequencies in the Iksookimia yongdokensis

No. of specimens

Locality (River) Sex ratio
Female Male
Naenam-myon, Kyeungju-shi, Sep. 19, 1995~
Kyongsangbuk-do (Hyongsan R.) May. 18, 1996 79 57 1:0.7
Dalsan-myon, Yongdok-gun, May. 5, 1996 ~
Kyongsangbuk-do (Yongdokoship R.) May. 18, 1996 32 27 1:0.8
Younghae-myon, Yongdok-gun, .
Kyongsangbuk-do (Songchon R.) May. 4, 1996 8 6 1:08
Chuksan-myon, yongdok-gun, .
Kyongsangbuk-do (Chuksan R.) May. 4, 1996 5 5 1:1
Total 124 95 1:0.7
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Table 2. Chromosome numbers of Iksookimia yongdokensis

oY
10
als

No. of chromosomes

No. of individuals No. of cells observed

94

95 97 98 99 100 101 102 103

49 157 2

9 6 10 7 98 8 6 3

Table 3. Karyotype formula of Iksookimia yongdokensis

No. of
chromosome

Karyotypic

FN*
formular*

species

Iksookimia

yongdokensis 100 44msm-56stt 144

* meta submeta-subtelo telo centric chromosome
** fundamental number

A, 47 27NN 2A YA $ARY ZAu s} =9
o} galetez {Fishs 47l sHAelA A€ F 21970
A F A 12470, F2L BANAZA] o] E A
oh, o ARle 1:072A 43le] Fdulsst S350

4712] Aol A A=A F 1. yongdokensis 49704 2] 4
A sk dYE 2 AR ok > 2E B
10008 %A}E glt} (Table 2, Fig. 1). 33]-2 442] meta
—-submetacentric, 56 subtelo—telocentric S A= FN
£ 1440]3]t} (Table 3).
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o SEle) Welz JeA %R FEAS oI F
1 FWE7 1. yongdokensis= e}, A 2] o
2 279 927 1 longicorpuse} FHFEZN 1. hugo-

el FEET QA 9 04, %
5 galton fUske SRR AT ¥
z3lw 9oty Ud=F o (Kim and Park, 1997). A gt=l
2EAoA AAel e BEA) dAAE 24
3 A3} Fig. 13} Table 26]4 B3 ule} Zre] ®E 100
ANz A5 e Fol wF 5074 Hoz Bt 4
WA= AAH o) 75590} B FlelAE Kim and
Lee (1990)x= F57F Aol A A3h= 2ul A 2} 3u) A 2]
complexZ R 13l Ed ©] &2 C. sinensisg} 1. longi-
corpusAtoel o] EE53F Aol o3t MY AFoR B
= ¥} 9l3 (Kim and Lee, 1995), & 2-2] Cobitis biwae2]
N3] zAlol| 4] small race2] 28] ¢} large race?] 4wl A
7} B 1% ¢l v} (Kobayashi, 1976).

dubzioz A H2 QF zzbel o ¥

4

A% polyploidel #gF AFE AANA WA
o) 7ol 1 glom, AA] A&e] Asel oA w4
7} 23 IS 5381 9t} (Lewis, 1980). 3} 3
F5u) Aol QoA W4Ade] Aoz ag)
3 48 x ¢lo}(Ohno, 1974; Bogart, 1980; Fisher et al.,
1980; Schultz, 1980). & 43 {3AF Aol 7 3%
of & wtEAel dAAFHRoR F B3} o]FoF
o, o] APIste] gleir] wipA|EY] FoAdE B
ZF9) o} (Svardson, 1945). ®=3F Carassius carassius$}
C. auratus®] 2vjA| ¢} 4¥fx) #<ke] 79~ gynogenetic
reproductionel] ©]3} 4ujx] Aoz BT o] zTA
Ao 93 & B3tz B w8} } (Raicu and Taisescu,
1972; Kobayashi, 1976; Duhnam et al., 1980; Raicu et
al., 1981). 3 m|322]3}2] Cobitis biwae 7-$ x]2]= o
2 el MAsta ol 2 A e 4 A Ache] B
HEd olE 4wiAE shAdsiAl 2uiAe A7)
duplicationo] ¥ 72 olzlx W18t v} 3o} (Koba-
yashi, 1976). 3] Ueno (1980) 52 o] 2A]3}=
Cobitis%r o] 3FelA] 2u)A, 4vj A7} EA4FTE B
sl e, o] & C. biwae®] 2w o} 4w A= HeA 3
Aol FElEtA| ol Fio] oyt 25 A=A +
Z7F g2r F4aA9 M= FREe] Exde e
E-o] sibling species® #F3F v} ¢l}. & Misgurnus
anguillicaudatusel| A = 28] A, 3l A, 4v A 7} B 315 9]
=4 (Ojima and Takai, 1979) 4u ] 2] DNASFS 2uj)x|
2] DNASFe] of 2ufla Al 1 Fte=z By
sh, o] B 20l A 2AFoRE S Wkl o) 4
WA 7 ¥AEE 7 BohE diploidizationel] )3t 4wl
Aol @A 7beAel o 2 Aoz Husiyidh 3
ghapol] Fxale SFhe] A dYAIdelA WA
Ehe]l GAAE EAT A3 4ufA 7L A E e o]
I =dwe] el diploidized tetraploidye] 2]
B3yl Aoz A3 v} 9)oh(Lee et al., 1986). 3}
Lee (1988)= 3AL7 oA A8 2FE7)] Iksookimia
longicorpus®] FAAE ZAFE 23} 2uA| 2} 4ul A7}
EAEta lSe Easkled AR RaE F2
Foll FENe 73l HFoz A" TSN
Iksookimia yongdokensisztzz A ZtEm 2 zAlgA] =
20l A dsA Eaigich R o Aol AAsE

dl
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Table 4. The karyotpye of the cobitid fishes from Korea
- Karyotypic - -
Species 2n formular® FN** Locality Literature
Iksookimia 50 20msm-30stt 70 Maryong,Hamyang Kim and Lee (1986)
longicorpus Namwon
50 - - Buan, Majin Ueno (1980)
100 44msm-56stt 144 Yongdokoship-cheon Lee et al. (1986)
l. koreensis 50 22msm-28stt 72 Wanju, Kosan, Kui, Yongjin Kim and Lee (1986)
50 — Female 72, Kwangreng, Chochong-cheon Lee et al. (1983)
Male 71 Kapyong, Wungcheon-cheon
50 22msm-28stt  Female 72, Namyangju, Chongup, Wanju Lee (1988)
Male 71 Pyongchang, Chongsun
l. pumila 50 22msm-28stt  Female 72, Buan Lee (1988)
Male 71
1. choii 50 18msm-32stt - Chongwon, Miho stream Lee (1986)
l. yondogensis 100 44msm-56stt 144 Yongdokoship-cheon Present study
Cobitis sinensis 48 18msm-30stt 66 Hamyang,sudong, Namwon, Inwol Kim and Lee (1986)
C. lutheri 100 16msm-34stt 66 Wanju, Yongjin, Kui, Bongdong Kim and Lee (1986)
C. granoei 50 24msm-26stt 74 Myongju Lee (1988)
50 30msm-20stt 80 Yongok-cheon Lee et al. (1983)
C. striata 50 16msm-34stt 66 Chinan, Maryong Kim and Lee (1986)

* meta submeta-subtelo telo centric chromosome
** fundamental number

FUEANS S 2 A g 42 TR PAF
(bisexual species)o]gl=d] o= 7|&2F/ -2/ &3
%]} (Cobitis sinensis—longicorpus complex)el= FH =
3 ek

B AT e R
Shedl A 7 Fo she] Aol A4je
Ak Fed 54 %
Z3ka glom -2 veke] 15l HE7H Squalidus
multimaculatus®] 2z x)¢} 2 dx]s}
and Jeon, 1984; Kim and Park, 1997). ¢
A4l marine sediment®] 2H2- patchz —,.‘I_'—E]E]OJ 3]
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Aok AR R WA eelel g @A AL
B M2 Fo= <HH3E Aoz FAY 4 9k
Iy oz o] Fwhel] Wit A& 7UE A
$#l 4= banding methodE o] -3+ QA2 w|AEA]
9 ARl 3 5o MERATA AT B ok
2} m|EZ =g o} DNA control region®] 37|Ad=zA] 3}
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satellite loci 4 59| A7} 275t}
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st 7 A3 9A4A 4= 100019132 44 meta—sub-
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FN-2 1440]g]t}. o]8 st A& Ho} I. yondokensis:
cobitid fishes2] tetraploid speciesg}txz A Z+xlt}.
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