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The erythrocytic size method for determination of ploidy in the crucian carp, Carassius auratus
(Linnaeus) collected from Hokkaido was examined. The ploidy of 17 fish was determined by somatic
chromosome number. The mean major diameter of 20 erythrocytes per individual ranged from 13.0
to 14.4 um in 5 diploids, from 15.4 to 17.7 um in 7 triploids and from 20.6 to 22.2 #m in 5 tetra-
ploids. The shape of erythrocytes tended to be more long and slender with the increase in ploidy.
The distribution of the mean major diameter of 20 erythrocytes per individual was examined in 31
fish collected from Lake Akan and in 32 fish from the Tokoro River. They were divided into three
groups according to their erythrocytic size. Karyotype analysis of 8 fish from the Tokoro River and
erythrocyte shape suggested that the animals belonging to the first group, with the smallest erythro-
cytes, were diploids, while those belonging to the second group were triploids and those belonging
to the third group were tetraploids. The critical size between diploid and triploid was 15 gm in
mean major diameter of erythrocytes and that between triploid and tetraploid was 19 ;m.

Ploidy was determined for a total of 1,534 samples collected from 24 sites throughout Hok-
kaido by the erythrocytic size method. They were composed of diploids (38.3 %), triploids (59.5 %)
and tetraploids (2.2%). Triploid fish were collected from 22 collecting sites and were the most
dominant in 18 out of the 22 sites. Tetraploid fish were found in only 6 collecting sites located
mainly in Eastern Hokkaido.

(HO: Faculty of Fisheries, Hokkaido University, Hakodate 041, Japan, MT: Fisheries Experimental
Station, Kushiro 085, Japan; MK: Japan International Cooperation Agency, 2-1-1 Nishi-
Shinjuku, Tokyo 160, Japan).
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Fig. 1. Collecting sites of the crucian carp, Carassius auratus in Hokkaido. 1, Lake Tohro; 2, Lake Akan;
3, Lake Abashiri; 4, Tokoro River; 5, Shokotsu River; 6, Teshio River; 7, Rumoi River; 8, Hama-
masu River; 9, Horikappu River; 10, Toshibetsu River; 11~ 17, Ponds in Okushiri Island; 18, Hime
River; 19, Ohno River; 20, Kunebetsu River; 21, Lake Junsai; 22, Atsuma River; 23, Lake Ohnuma;

24, Lake Nakanuma.

Fkoo BT, 19725 sbkizas, 19775 /)P, 1981).

COXORTFIILERGES FEL, LabEhba
FHEBNY CUIET ISR e R A 5 & W o 1
MICHERIR VAR TH D ich D, FoflEkont ()
F, 1982) RFIOWTOBEE Ve BIERMOH;
DHELBEINT WD, APFFEEALENICE LT 28K
BoOSTl TOERBCBT AR08 L LT, duifid
WWERT S 7 7 OEREO S fik L O D lFRICoWT
FAELILDOT, TOHERCOVWTHRET 5.

Ter b EED 7 F bk (1969) 1o X % lliflio 2%
ETRSEIrRERS AR Vet ofcnT, 22T
VY. 7 7 Carassius auratus | il LT -7c.

HHEEHFE

1977 p 6 1981 G hF TILHE RN D 24 il )] 4
YOG (Fig. 1) X h4EE L 1534 B> 7 5 C. aura-
tus wREHE Uic, BRI, FHRR IOMHE AT
BT, MEELIOATL, fds Lt H
BREBECHDE Y ERICHE L.

EBEECHRMROERAHWT 5 ik hili~x
Too MER DB PREEA LR o 825 oo T o 4R o I 4%
¥R 1S 2/ B0 2 A THOG, IITELIMEx

Ka R BRI, FOMCIRD, AF1 F75 AR
e EFTHRIK L, M UTIER Lic, BEARLEEN
i, MEYta 0 F % 400 5 TEE L, EH 0V IRIMRY
BAT, 722 A MIMEHREE (4 ) v s ARFETER)
YHCTEORERFN L.
FahHEIL R ofkE g ¥ 15~207 D=
e F U EEPICES L, 3~4 RREE BB I
DL, TWHECH » TRKEHEEC L W R EAER 2
Ut VEACDE 4 L B X KD » 7o 5 241
DM E B0, Betafhfl 100 ko b 0w 2 5, 150
oD% 3 %K, X512 200§EO L D% 4 5k
U CHREEE & I L,

¥ R

BABEOE, 1T ROFEMYRET S EMNT
Efo. ZTONFUL 25k (Fig. 2A) »35S B (& TEAJ
PE), 3 itk (Fig. 2B) 7R (HB)IE 1B, #MEEH
PE3R, WEIR), X004 %4E (Fig. 20) 235 2
(WEINE2ER, MEME3IR) Tho71e. Thbofifk
OARMERDOERY | HitkicoXx 20 @AIE L, 0¥
fiti & fE R & OBYfR%E Fig. 3 WRLe. 2 fEfAodkil
HoERD EHHE, 13.0~14.4 um OFECH YD, 3

— 185 —



BESHEE Japan. J. Ichthyol. 30(2), 1983

Fig. 2. Metaphase chromosomes in kidney cells from diploid (A), triploid (B) and tetraploid (C) crucian
carp in Hokkaido.
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Fig. 3. Relationship between the ploidy and the major diameter of elythrocytes. The ploidy was deter-

mined by karyotype analysis. The vertical bars represent confident limit (0.95).

Individuals of

sample no. 1~5, 7, 13 and 16 were collected from the Tokoro River, samples 6, 9, 10, 14, 15 and 17
from Lake Abashiri and samples 8, 11 and 12 from the Hime River.
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Fig. 4. Distribution of mean major diameter of erythrocytes of the crucian carp collected from Lake Akan.

The Vertical bars represent confident limit (0.95).
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Fig. 5. Distribution of mean major diameter of erythrocytes of the crucian carp collected from the Tokoro
River. The vertical bars represent confident limit (0.95).

determined by karyotype analysis.
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Table 1. Ploidy of the crucian carp collected at each site.

No. Collecting site cgﬁgéti%fn I:;:git;;;:sf D'(‘?%(;ld T”(poko)ld Tetr(a%l;) id
1 Lake Tohro 1978 6 o(C 0 ) 6 (100 ) 0(0 )
2 L. Akan 1979 31 4(12.9) 20 ( 64 5) 722 6)
3 L. Abashiri 1978 27 o( 0 ) 18 ( 66.7) 9(33.3)
4 Tokoro River 1979 75 39( 520 22 ( 29.3) 14 (18.7)
5 Shokotsu R. 1979 5 0( 0 ) 4(80 ) 1(20 )
6 Teshio R. 1979 5 1(20 ) 4(80 ) 0(0 )
7 Rumoi R. 1979 2 0o( 0 ) 2(100 ) 0(0 )
8 Hamamasu R. 1979 25 16 ( 64 ) 9(36 ) 0(0 )
9 Horikappu R. 1979 2 1(50 ) 1(50 ) 0(0 )

10 Toshibetsu R. 1979 50 14 ( 28 ) 36(72 ) 0(0 )

11 1981 51 18 ( 35.3) 33( 64.7) 0(0 )

12 1981 60 42 (70 ) 18( 30 ) 0(0 )

13 Ponds in Okushiri 1981 113 7( 62) 106 ( 93.8) 0(0 )

14 Island 1981 19 10 ( 52 6) 9(47.4) 0(0 )

15 1981 119 1( 08) 118 ( 99.2) 0(0 )

16 1981 102 102 (100 ) 0o( 0 ) 0(0 )

17 1981 48 48 (100 ) 0( 0 ) 0(0 )

18 Hime R. 1979 8 0( 0 ) 8 (100 ) 0(0 )

19 Ohno R. 1979 12 0o(C 0 ) 11(91.7) 1(8.3)

20 Kunebetsu R. 1979, 1981 77 4( 5.2) 73 ( 94.8) 0(0 )

21 L. Junsai 1977, 1979 602 257 ( 42.7) 344 ( 57.1) 1(0.2)

1980, 1981

22 Atsuma R. 1980 28 5(17.9) 23 ( 82.1) 0(0 )

23 L. Ohnuma 1980 37 11 ( 29.8) 26 ( 70.2) 0(0 )

24 L. Nakanuma 1980 30 8(26.7) 22 ( 73.3) 0(0 )

Total 1,534 588 ( 38.3) 913 ( 59.5) 33(2.2)
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