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Chromosomal Study of Seven Species of Unionidae
(Bivalvia: Palaeoheterodonta) in Korea

Gab-Man Park and Oh-Kil Kwon

Department of Biology, Kangweon National University

The chromosome numbers and the karyotypes of seven species in Unionidae are report-
ed, using air-drying in gonad. In seven species, the chromosome number of 38(2n) was
counted. The mitotic chromosomes of A. arcaeformis flavotincta, A. woodiana and L.
gottscher had 7 pairs of metacentric and 12 pairs of submetacentric chromosomes, U.
douglasiae had 6 pairs of metacentrics, 13 pairs of submetacentrics, U. douglasiae sinuolatus
had 4 metacentric pairs and 15 submetacentric pairs, L. acrorhyncha had 5 metacentric
pairs and !4 submetacentric pairs, and S. triangularis had 5 metacentric pairs, 13
submetacentric pairs and | pair of subtelocentric chromosomes. The size of chromosomes
of A. woodiana was the longest in length and L. gottschei was the shortest. The sexual dif-

ference of chromosomes was not observed.
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Table 1. Species and Chromosmoe numbers reported in the family Unionidae

Species Cﬂ‘:j;?::&?f Locality Source
Elliptio complanata 16(n) USA Lillie(1951)

[=Unio complanta]
Anodnta anatina 38 Diemen Lake, Van Griethuysen et @/.(1969)

NETHERLANDS
Unio pictorum 38 Diemen Lake, Van Griethysen et @/.(1969)
NETHERLANDS

Alasmidonta arcula 38 Ohoopee Riv.,Ga.,USA Jenkinson (1976)
A. marginata 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
Anodonta grandis 38 Buffalo Cr., Ohio, USA Jenkinson(1976)
Anodontoides ferussacianus 38 Buffalo Cr., Ohio, USA Jenkinson(1976)
Gonidea angulata 38 Wilamette Riv.,Oreg., USA Jenkinson(1976)
Lampsilis radiata luteola 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
Lasmigona costata 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
Potamilus alatus 38 Buck Cr.,Ken,,USA Jenkinson(1976)
Ptychobranchus fasciolaris 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
Quadrula quadrula 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
Toxolasma lividus glans 38 Buck Cr.Ken.,USA Jenkinson(1976)
Tritigenia verrucosa 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
Villosa iris 38 Big Darby Cr.,Ohio, USA Jenkinson(1976)
V. lienosa 38 Buffalo Cr.,Ohio, USA Jenkinson(1976)
Inversidens japonensis 38 Iwakuni, Yamaguchi JAPAN Nadamitsu & Kanai(1978)
Pseudodon obovalis omiensis 38 Miyoshi, Hiroshima, JAPAN  Nadamitsu & Kanai(1978)
Unio elongatulus 19(n) Brenta Riv.,, ITALY Vitturi ef al.(1982)
Anodonta woodiana 38 Uiam Lake, KOREA Park et al.(1988)

(Pectinidae), Terenidae3}¢ ¥
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1. A. arcaeformis flavotincta
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Figs. 1-4. Haploid chromosomes(n=19).
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Fig. 1. A. woodiana, Fig. 2. U.douglasiae, Fig. 3. L. acrovhyncha. Fig. 4. L. gottscher.
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2. A. woodiana

210A ] 37 147032 3l A dojal FaH)
+= n=19(Fig. 1), 2n=38742 71w FLA 9%
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3. U. douglasiae
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4. U. douglasiae sinuolatus

2470 A8 A= 167049 shriezie o7l o

Table 2. Relative lengths, total lengths(xm) and centromeric indices of chromosome of A. arcaeformis

flavotincta®
Chromosome No. Relative length Total length Centromeric index Type
1 7.61£0.12 2.9+0.43 4821+ 1.46 M
2 6.74+0.32 2.6+0.29 48.81 +0.52 M
3 6.53+0.22 2.5+£0.30 48.66 = 0.63 M
4 6.03+0.18 2.3+£0.37 48.751.07 M
5 5.61+0.29 2.1£0.36 47.92+2.15 M
6 550+0.16 2.1£0.18 48.83+1.10 M
7 5.32+0.31 2.0£0.15 48.32+ 1.52 M
8 6.77+0.41 2.6+0.17 40.16 +2.21 SM
9 6.11+0.26 2.3+£0.25 36.87£3.42 SM
10 5.69+0.25 2.2+0.33 32.25+2.28 SM
11 5.56 +0.49 2.1+0.26 34.64+4.64 SM
12 5.46+0.37 2.1£0.11 35.85+3.12 SM
13 5.09+0.28 1.9+0.37 30.52+3.27 SM
14 4.87+0.34 1.9+0.47 32.57+3.01 SM
15 3.58+0.32 1.4+0.24 37.19£3.25 SM
16 3.48+0.17 1.3+£0.18 34.78+2.27 SM
17 3.42+0.34 1.3+£0.31 27.43+2.36 SM
18 3.37+0.15 1.3+0.27 33.02+5.28 SM
19 3.27+£0.39 1.2+0.16 29.25+2.43 SM

*Based on measurements from five sets of karyotyped cells
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Fig. 5. Spermatogonial metaphase plates(A) and representative karyotype(B)of A. arcaeformis flavotincta.
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Fig. 6. Spermatogonial metaphase plates(A) and representative karyotype(B) of A. woodiana.



FRHUE o HEAIL

o Eej®e] qlalrt. AA 4= n=19(Fig. 3), 2n=38°2 velton] £
YA e YA e wte} Bfs) 2w metacentric gAY
A7} 5%, submetacentric AN A 7} 14802 A
2870A1 2 =23 1370319 e gRe Bad o HArHFig. 9). g4# =7)(Table 6)= 7} £

5. L. acrorhyncha
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Fig. 7. Spermatogonial metaphase plates(A) and representative karyotype(B) of U. douglasiae.
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Table 3. Relative lengths, total lengths{#m) and centromeric indices of chromosome of A. woodiana®

Chromosome No. Relative length Total length Centromeric index Type
1 7.73£0.26 5.3+0.18 49.20:0.29 M
2 7.38+0.28 5.0+£0.27 48.94+1.01 M
3 6.60£0.21 45+0.21 46.94+2.28 M
4 4.72+0.15 3.2+0.16 48.79+1.13 M
5 4.70+0.31 3.2+0.10 48.66 £ 1.26 M
6 4.67£0.27 3.2=0.14 48.78 - 1.07 M
7 3.64+0.39 2.5+0.09 47.73£2.21 M
8 6.39£0.24 44+0.25 40.24-1.15 SM
9 6.36+£0.23 4.3+0.11 36.38 -4.08 SM

10 6.35+£0.37 4.3+0.13 35.18--1.73 SM
11 6.32+0.18 4.3+0.16 41.35:-1.66 SM
12 5.57+0.25 3.8+0.06 40.52=2.36 SM
13 5.26 =0.22 3.6=0.31 29.63-4.67 SM
14 4.91+0.20 3.3=0.35 35.21 +2.59 SM
15 467 +0.34 3.2=0.19 28.85-1.93 SM
16 4.47+0.27 3.0=0.15 27.43+2.84 SM
17 3.82+0.24 2.6-0.28 39.46:£3.62 SM
18 3.47-0.17 2.4+0.51 41.18£2.07 SM
19 297025 2.0+0.42 39.94+2.13 SM

*Based on measurements from five sets of karyotyped cells

Table 4. Relative lengths, total lengths(um) and centromeric indices of chromosome of U. douglasiae*

Chromosome No. Relative length Total length Centromeric index Type
I 7.38+0.21 49-0.14 48.50 £ 1.02 M
2 6.31+0.28 42+0.38 48.57+1.23 M
3 6.08 =041 4.0+0.17 47.71 £1.56 M
4 6.02 =0.50 4.0+£0.32 46.86 +2.14 M
5 5.22=0.32 3.7x051 48.54 +0.77 M
6 401+0.18 2.7+£0.26 47.92 -1.81 M
7 5.32£0.36 35+0.13 41.65£3.11 SM
3 5.23+0.16 3.5+0.62 42.46:+1.30 SM
9 5.20£0.23 3.4+0.46 40.92 +2.57 SM

10 5.16£0.11 3.4+0.61 39.78+3.04 SM
11 5.10+0.21 3.4+0.59 40.23+1.87 SM
12 5.05+0.14 3.3=0.15 35.63 £2.53 SM
13 4.97 +0.45 3.3-0.43 36.92 +4.56 SM
14 495+0.17 3.3-0.34 40.18 £2.18 SM
15 4.92+0.29 3.3+0.68 29.33 +£3.37 SM
16 487 +0.44 3.2x0.23 28.84+£2.12 SM
17 4.81=0.19 3.2+0.52 32.67 £4.07 SM
18 4.75-0.37 3.1+0.38 36.87 = 3.42 SM
19 4.36=0.22 2.9-0.40 38.59=5.64 SM

*Based on measurements from five sets of karyotyped cells
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Fig. 8. Spermatogonial metaphase plates(A) and representative karyotype(B) of U. douglasiae sinuolatus.
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Table 5. Relative lengths, total lengths(um) and centromeric indices of chromosomes of U. douglasiae

sinuolatus®
Chromosome No. Relative length Total length Centromeric index Type
1 7.55+0.29 5.0+0.22 4C.21+2.36 M
2 5.82+0.22 3.8+0.39 4862+ 1.14 M
3 5.75+0.31 3.8+0.18 49.36+0.40 M
4 5.25+0.16 3.5+0.31 48.57+1.23 M
5 5.95+0.34 3.9+0.24 36.94+2.11 SM
6 5.83+0.33 3.8+0.16 28.30+3.08 SM
7 5.72+0.18 3.8+0.14 36.29+2.62 SM
8 5.69+0.13 3.7+0.25 29.83-3.45 SM
9 5.57+0.36 3.7+0.08 30.25+2.24 SM
10 5.21+0.57 3.4+0.27 27.09+1.90 SM
11 5.16£0.35 3.4+0.46 32.26+2.71 SM
12 4.95+0.21 3.3+0.33 31.26 +4.51 SM
13 4.92+0.27 3.2+0.22 34.42+3.10 SM
14 4.87+0.24 3.2+0.14 33.61+£2.24 SM
15 4.52+0.19 3.0+0.38 29.50 =3.32 SM
16 4.35+0.46 2.9=+0.16 39.34+3.17 SM
17 4.32+0.42 2.8+0.26 33.58 +4.65 SM
18 4.29+0.28 2.8+0.15 38.77+2.55 SM
19 4.26+0.31 2.8+0.35 34.87+2.31 SM

*Based on measurements from five sets of karyotyped cells

Table 6. Relative lengths, total lengths(m) and centromeric indices of chromosomes of L. acrorhyncha®

Chromosome No. Relative length Total length Centromeric index Type
1 7.68+0.37 4.1+£0.21 48.26 +0.37 M
2 7.53+0.11 4.0+0.35 48.05+1.14 M
3 6.63£0.16 35+0.18 46.79 +3.08 M
4 6.47 +£0.45 3.4+0.26 47.65+2.25 M
5 5.04+0.52 2.7+0.34 48.17+1.03 M
6 6.61 +0.31 3.5+0.22 41.29=2.46 SM
7 6.55+0.23 35+0.17 36.64 =2.14 SM
8 6.42 £0.27 3.4+0.27 42.86=1.75 SM
9 6.34+0.34 3.4+0.45 39.33+3.72 SM

10 5.44+0.26 2.9+0.53 37.54+2.07 SM
11 5.21 047 2.8+0.43 43.06+1.39 SM
12 5.18£0.43 2.8+0.31 30.42£1.63 SM
13 4.44+0.35 24024 29.15+2.27 SM
14 4.31=0.44 2.3x0.09 3774240 SM
15 3.90=0.24 2.1+£0.33 29.87+3.59 SM
16 3.590.26 1.9+0.25 27.65+2.48 SM
17 3.31+0.42 1.8+0.18 39.42 £3.29 SM
18 2.92+0.38 1.6+0.38 37.81+3.18 SM
19 2.43+0.14 1.3£0.11 28.84+2.16 SM

*Based on measurements from five sets of karyotyped cells
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6. L. gottschei

1670 A 2] =712k 18704 2] h7lofl A sdefxl odAiH
2] 4= n=19(Fig. 4), 2n=23871 % viepyton] 54l

el ¢zl b2} metacentric GHA7L 74,
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451 ahgel Ash(Table 7)ol olspd afaa]s] =7)

-
=

5 WD 38 88 5k 39

6 7 8

= b F9AA el 2.6+0.31 pmelnd 7HE e
oA ol 1.24+0.32 pmE FAHDL, FH Hol
= 7.46~3.30% *Felddew] No.l~No.7-2- meta-
centric AMAR T A7 A9 50 7S
v}, No.8~No.19:= §A AF7F 41~285 sub-
metacentric s RFsedch No.82 #A o4
Foll 4 A 2 Helrh #4494 No.l03 No.l3
2 xisto] el E814 A-7F acrocentricel 7FA

qk shsro] A grelse] qledrh.

‘o

9 10 11

60 0t 2e wi A 2% e

13 14 15

16 17 18 19

Fig. 9. Spermatogonial metaphase plates(A) and representative karyotype(B) of L. acrorhyncha.
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Fig. 10. Spermatogonial metaphase plates(A) and representative karyotype(B) of L. gottschei.
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Table 7. Relative lengths, total lengths(#m) and centromeric indices of chromosomes of L. gottscher™

Chromosome No. Relative length Total length Centromeric index Type
| 7.43+0.12 2.6+0.29 48.47=1.04 M
2 7.37:+0.20 2.6+0.31 48.72=0.88 M
3 5.61+£0.14 2.0£0.14 48.23+1.12 M
4 5.38+0.44 1.9+0.25 48.36 £ 1.34 M
5 5.30:+0.27 1.9+0.32 4855+ 1.17 M
6 5.15=0.41 1.8£0.13 47.96 =2.01 M
7 5.04=0.18 1.8-0.27 48.37=1.56 M
8 7.46-0.29 2.6=0.31 4051 £2.14 SM
9 7.35:.0.54 2.6+0.18 39.42+3.31 SM

10 6.78 = 0.46 2.4 +0.24 28.64+2.18 SM
11 4.81=0.23 1.7 +0.15 38.85+1.26 SM
12 4.73=0.31 1.7=0.33 31.47+2.19 SM
13 4.70=0.11 1.7-0.25 28.21+3.22 SM
14 4.50 +0.36 1.6:20.34 41.49+2.13 SM
15 4.04+0.21 1.4+0.28 33.70+2.68 SM
16 3.90+0.24 1.4+0.52 35.87 £4.37 SM
17 3.67+0.16 1.3+0.23 36.92 +2.78 SM
18 3.47+0.43 1.2+0.11 37.24=1.89 SM
19 3.30+0.29 1.2 +0.32 39.81=5.21 SM

*Based on measurements from five sets of karyotyped cells

Table 8. Relative lengths, total lengths(«m) and centromeric indices of chromosomes of S. triangularis®

Chromosome No. Relative length Total length Centromeric index Type
1 5.82+-0.30 3.8+0.28 4856+1.02 M
2 5.79+0.24 3.7=0.16 48.75+1.22 M
3 4.41-0.23 2.8-0.31 48.26+0.98 M
4 4.380.21 2.8-0.13 48.47+1.46 M
5 4.33+0.14 2.8+0.27 4791 +1.18 M
6 7.09 +0.27 4.6+0.24 39.25:+ 1.57 SM
7 6.79 +0.19 4.4 +0.11 38.47 +2.39 SM
8 6.73+0.16 4.3+0.26 36.51 =1.48 SM
9 6.66 +0.22 4.3+0.21 32.89-2.28 SM

10 6.48 +0.41 4.2 +0.37 37.84 ::4.37 SM
11 6.00=0.10 3.9+0.43 35.46=2.48 SM
12 5.67 - 0.09 3.6 -0.35 41.72-3.14 SM
13 5.64 - 0.25 3.6=0.45 34.41-1.82 SM
14 5.27-0.34 3.4-0.43 29.95+5.65 SM
15 4.43=0.34 2.9=0.13 36.18 +3.30 SM
16 4.01 -0.40 2.6-0.11 37.62£2.23 SM
17 3.68+0.25 2.410.27 41.11 £1.45 SM
18 3.6540.20 2.4+0.34 27.74+2.88 SM
19 3.16+0.13 2.0+0.24 25.33+4.10 SM

*Based on measurements from five sets of karyotyped cells
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Fig. 11. Spermatogonial metaphase plates(A) and representative karyotype(B) of S. triangularis.(v: satellite
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Table 9. Karyotypes of the chromosomes of seven frest-water Unionidae

Characters Karyotype
. Total
Species Metacentric Submetacentric  Subtelocentric

A. arcaeformis flavotincta 7 12 0 19

A. woodiana 7 12 0 19

U. douglasiae 6 13 0 19

U. douglasiae sinuolatus 4 15 0 19

L. gottschei 7 12 0 19

L. acrorhyncha 5 14 0 19

S. triangularis 5 13 1 19
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