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W FFERM ol el, Niwaella multifasciata
Wakiya et Mori(Cobitidae)®] #%33#7
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B e T ®EIT FAlolM et A Niwaella multifasciata (5701 7-2)) & BRI &
Lol Al A sked S 5478 A2 2n=50, 10m+28sm—+12st, AN=88E uelr}, o £& 7
2Rl o EFEde o] W 2E#(biarm chromosome)”t Bl 3§ (monoarm
chromosome) Bt} wokow] pig(arm number)7} Tokeh, =3t @ol gloA] A Brige] ileet
Zelg 2RV 2A £ EEMY 2R e RS JehdR] ekt
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Niwaella multifasciata (55-=1%2] )& Cobitidae (71 2%k ol &3t I WokaEA KBHRIL
of|Aut A4lstn glok, 2 FL Wakiya and Mori(1929)oll 2|3} Cobitis B2] ¥riEe 2 ¥ g
©m Sawada and Kim(1977)oll ¢l8l Niwaells Bo2 #E=IUct, 2 Niwgella B 43 o
FE2AME EF 9o YEAQl Niwaella delicata’} v (EH 25, 1983 ; NFER - XK, 1989).

Zalloll o Fo AFEAE Bl F& TEIL ATE APl o] Id AP Y (UIE
= 1973; Bertollo et al., 1986 ; Fitzsimons ef al., 1988), &=-4} Cobitidae 7+t Cobitis B
(%= %, 1984.%, 19863, 1988), Misgurnus J& (F %, 1984), Nemacheilus toni % Lefua
costata (= %, 1984 ; & %, 1988) 59 :MPL HAzlo] glo} Niwaella multifasciatas] 330l
el of2 B x| oigton], whx] FAo] ik A7 (&, 1988 ; & %, 1988)7F & Holth,
ulgba AAEE Niwaells multifasciata®] 3-8 913 Cobititaed] RHIATFEES A3 HHEEHRE
A A5k} g,

HE R B

Addel AHEgE Aae 19904 109 79 BRI AHFel BAL FRER EFTE KNRelA HAg 75
A ZHEl ok 5ARA|ek 19901 1190 390 BT AMRQl BERE WIEEED RINT AhEelA AR 4074
Al 7kl 3 7Rt #7 3AAE AHEstalet (Table 1),

Table 1. The characteristics of Niwaella multifasciata used for chromosome analysis
Female Total Body

Locality Data Male length(mm) weight(g)
Milyang River, Unmum-myon, _ _
Chongdo gun, Gyongbug Prov,  OCt: 721990 5 0 105—116 6.7—9.2
Nam River, Sichon-myon, Nov. 3, 1990 2 3 104—117 59-9.2

Sanchong-gun, Gyongnam Prov.




BE EM 44ul¥e], Nwaella multifasciata Wakiya et Mori(Cobitidae) & RIS#T

Niwaella multifasciatas] 0.1% colchicines- #4%F gramw™ 0,05 mlAE fEkEo] A48 & 2-3
AZb Fet 7| 27N R Aba g FFEA ol WAl Y Foll xelet AlFS Jed
#1741 (0,075M KCDoll ¥ ot#hg sldo g o] ALE Fejila 3087 Ug & Z]
3t AEel2 w2l Carnoy solution® 2 0-4CollA 308-7F mAgsteich, o = 104 zb 3
3] HH-sto] nA NS wakslich, o] MMy M-S slide glassoll 2-33-% Wojma] & =4 A4g
ElEste] 4% Giemsa solutiono 2 203 A= Algh 3 dsigic}, g F4e Levan(1964) 2]
el wlel AlAE RHEted 2] oz widslgleh, HERet RWER LA WB 0ge
(biarm chromosome)2., Rig#kel mEl Yefafse Bl 4% (monoarm chromosome)s T3}
o Bigi(arm number)s AFE3lgch,
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Niwaella muitifasciata®l JUA] F7] FAA-E 834 AlZolA] TAEgom, —iEea i
(diploid chromosome)®| <+ 5022 vEelstct(Table 2), of 7kt 8742 &S g3 Ao
549 T dAAl, 1448 AFH- A, ez 649 AvkE JAAZ Jelylon] B 880)
itk (Fig. 1), Genome sizex # 4 2, 02+0, 20pmell4] Z | 3,49+0, 16um <

Table 2. The frequency distribution of chromosome counts for Niwaella multifasciata

Number of Chromosome No.of cells Genome
44 45 46 47 48 49 50 51 observed Size(um)
Male 4 0 1 0 3 2 19 0 29
Female 6 1 2 1 5 4 34 1 54 2.0240.20
Total 10 1 3 - 1 8 6 53 1 83 [ -3.49+ 0.15J
Percentage 12.0 1.2 3.6 1.2 9.6 72 639 1.2 100

Al A AolE 8 dalAlel 14 AT} 5, 25% 2 7 Aslx, 24 Al (4, 90%), 6
W 2LF8 oA AA| (5, 06%), 20 ArhE odAla] (4, 73%)7F AliE o2 Zglom 19 Apuii oAl
A (2.93%)7F 7b4 ghskeh, 2 9o dMlalE- Aeo|7l ghubsiAl gobHon] A7t Helfoll gloj4
TAReE A ZF kel B3] 8l AER- dAlAlE B8 dAdAel riken], 113 1249 A
5 QA= Ak o AAo 7pks ek (Table 3).

Niwaella multifasciata®] $8filoll = &S] 7F2w BEe] et B R w2 sdo) jo]
= AAE sfe] AYFAE o) 2 AHET 2 ol AT F gldeh, =3 wHIT B ¢ A
whe] Apolw whAE 4= gloled] oleldh AL sHA Aol AAlshe Fo 2] o] Atd] kAR
Ao of ARt

Sawada and Kim (1977)2 Niwaella multifasciata®l DR} 7R5x)=2]u]e] ok, Sx|@io
{7 o HHE 83 vlmste] Cobitis BolX Niwaella Bo 2 #RA A e 88 &
7zt 72 Bl JEAlel Niwaella delicatas 55 A8A 38, 25248 25 agbs oy 748,
A 154 (Kimizuka ef af,, 1982) 2.2 el B 2Abo] Niwaells multifasciatashs 2o =
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£ et ich(Table 4), 53] % G419 ol ol Niwaella B2 F Fol 747t 343} 5%
224 Z ztelE vehln Y AL o Felaf Aok
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Fig. 1. Metaphase plate and the karyotype of Niwaella mulitifasciata from the Milyang River of the
Nakdong River basin in 1990.

Niwaella multifasciatad| 4l 3 G412l 471 528al AL Cobitis B A2 £ & Cobitis
taenia lutheri, Cobitis koveensis, Cobitis choii, Cobitis rotundicaudata®t 739yt (2=, 1986 ; =,

~38,__



BE GEE 5503, Nuwaella multifasciata Wakiya et Mori(Cobitidae) 2] #%EI54F

Table 3. The relative length and classification of the chromosomes of Niwaella multifasciata

Chromosome Relative length(%)

pair No. Total Shortarm  Long arm Arm ratio NVE. Type
1 5.25+0.32 2.44 2.81 1.15+0.10 46.5 m
2 4.90+0.27 2.02 2.88 1.42+0.09 41.2 m
3 4.55+0.26 2.05 2.50 1.22+0.07 45.1 m
4 4.31+0.25 1.84 2.47 1.34+0.06 42.7 m
5 3.98+0.18 1.76 2.22 1.26+0.12 44.2 m
6 5.06+0.15 1.55 3.51 2.26+0.11 30.6 sm
7 452+0.22 1.39 3.13 2.26+0.30 343 sm
8 4.27+0.15 1.58 2.69 1.70+0.08 33.0 sm
9 4.20+0.57 1.32 2.88 217+0.14 32.6 sm
10 4.04+0.08 1.24 2.80 2.26+0.26 30.7 sm
11 3.94+0.06 1.06 2.88 2.73+0.15 26.9 sm
12 3.87+0.10 1.02 2.85 2.80+0.26 26.4 sm
13 3.75+0.11 1.07 2.68 2.51+0.26 28.5 sm
14 3.73%+0.08 1.02 2.71 2.67+0.23 27.3 sm
15 3.61+0.12 1.00 2.61 2.61+0.23 21.7 sm
16 3.52+0.21 1.00 2.52 2.52+0.21 284 sm
17 3.37+0.23 1.02 2.35 2.32+0.19 30.3 sm
18 3.21+0.22 0.92 2.29 2.49+0.26 28.7 sm
19 2.93+0.28 0.90 1.93 2.24+0.24 30.7 sm
20 4.73+0.49 1.06 3.67 3.48+0.24 22.4 st
21 3.99+0.29 0.91 3.08 3.40+0.23 22.8 st
22 3.86+0.22 0.91 2.95 3.22+0.27 23.6 st
23 3.69+0.14 0.83 2.86 3.45+0.24 22.5 st
24 3.484+0.15 0.76 2.72 3.59+0.26 21.8 st
25 3.34+0.25 0.66 2.69 4.08+0.24 19.7 st

N.V.C(numerical value of the centromere position)=Iength of short armx100/length of whole
chromosome.
m ; metacentric, sm ; submetacentric. st , subtelocentric chromosome

Table 4. The comparison of karyotypes in two species belonging to the genus Niwaella

. arm
Species 2n Karyotype number Reference
N. multifasciata 50 10m+28sm+ 12st 88 Present study
N. delicata 50 6m-+ 14sm,st+ 30t Kimizuka et al., 1982
50 18m,sm+32st,t 68 Takahasi and Oka, 1976
50 18m,sm-+32st,t 68 Ojima and Hitotsumachi, 1969

1988), Cobitidae ofF-2l dAAe] 7|24+ 500|»] Faly 4t (biarm chromosome) ¥ v} Efg
P8 (monoarm chromosome) 7} Br}al 319dc}, (Ojima and Hitotsumach, 1969 ; Hitotsumachi
et al, 1976 ; 1%, 1981).

ey Niwaella multifasciata= Wilgs Yetaf87t 23l2) wekow] Bigt (arm number)=. Cobitis
B2 66-74(0jima ef al., 1976 ; & =, 1984 ; 2, 1986 ; = 1988), MisgurnusfE2] 64-68(0Ojima
et al., 1976 ; ZF %, 1984), NemacheilusBel 50-70(Ojima et al, 1976 % %, 1984, & %, 19
88) 9= th2 A 8884 2 47} Bk-& Zlo] HolAolgl
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BE REE 55078, Niwaeella multifosciata Wakiya et Mori(Cobitidae) 2] #5547

The Karyotypic Analysis of Niwaella multifasciata
Wakiya et Mori(Cobitidae), An Endemic Species in Korea

Myung-Mo Nam, Hong-Jun Yang and Byung-Soo Chae
Department of Biology, Teachar’s College, Kyungpook National University,
Buk-gu, Taegu, 702-701 Korea

The karyotype of the Niwaella multifasciata, endemic species to the Nakdong River in Korea,
is reported for the first time. The sample species, Niwaella multifasciata collected from the
Milyang River and the Nam River which are tributaries of the Nakdong River, has a diploid
complement of 50 chromosomes composed of 10 metacentric, 28 submetacentric, 12
subtelocentric chromosomes, and 88 arm numbers. The arm number of Niwaella multifasciata
was larger than any other species of Cobitidae. Sexual dimophism and intraspecific polymo—

phism of the chromosomes were not observed in this study.



