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Size of Erythrocytes in the Diploid and Triploid Specimens
of Carassius auratus langsdorfi

Keijiro Sezaki, Hiromu Kobayasi, and Morizumi Nakamura

(Received January 31, 1977)

As regards size of erythrocytes, the senior author reported two types of the ginbuna
Carassius auratus langsdorfi, one with smaller erythrocytes and the other with larger
erythrocytes, from Naka River, Shizuoka Prefecture (Sezaki, 1974). In the present study,
the relationship between the erythrocyte size and somatic chromosome number was examined.
Blood smear preparations were made by ordinary method with Giemsa’s solution and
chromosome preparations were performed by the same method previously described (Kobayasi
et al., 1970).

Among 16 fish examined, somatic chromosome number of 4 males and 2 females was
100, and that of 10 females was 156. In the diploid fish the major diameter of erythrocytes
was 14.17+0.47 i, and that of nuclei 5.76+0.30 1, whereas in the triploid fish the major
diameter of erythrocytes was 17.96+0.51 , and that of nuclei was 7.97+0.34 . The ratio
of the area of the triploid erythrocytes to that of diploid ones was 1.30, and that of nuclei
was 1.34. The results show that it is easy to distinguish the triploid ginbuna from the
diploid one by the examination of the erythrocyte size.

(Sezaki: Enoshima Aquarium, Katasekaigan, Fujisawa, Kanagawa 251; Kobayasi: Depart-
ment of Biology, Japan Women’s University, Mejirodai, Bunkyo-ku, Tokyo 112; Nakamura:
Department of Zoology, National Science Museum, Hyakunin-cho, Shinjuku-ku, Tokyo
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RFofEmRGImiERHAETIKHR I T
T, —ROC S BEAIRE2EEANR L D L REV T L2
Hh T\ 5% (Fankhauser, 1938). fa¥ici1 Gasterosteus
aculeatus (Swarup, 1959), Carassius auratus gibelio
(Cherfas, 1966), Pleuronectes platessa (Purdom, 1973),
Poeciliopsis (Cimino, 1973), Carassius (/|~Fk « bk,
1974), Tilapia aurea (Valenti, 1975) 7c & OWF3EsH
5. 7 FR@BIZOWL T, Cherfas (1966) 3 C. auratus
gibelio 1= 2 2Dz AT 3 BEAMNELE Uil & O Ak ik
ORISR S D = L ®kE Lic, D
(1970, 1973) (x#¥ v 77 C. auratus langsdorfi i 4
BALHEETH LW BT L, XD« it
(1974) VLREBUE: & AR MRTE & DRI B Lz

—75, Wk« B (1973), ks (1974) 12 X T Ehid
B OMWENTIEAMROKREZIDORILD 20024 7D
FvIFRELRLTHS., CORBINEDF v 7 FiZk

LRBBEMNERIEICEEL T 5D TRl h e E L
TAMRE T - 1.

MEELUVHE

1974 45 5 B 16 1§ b 0% BRI oD 2 1 o>
MO XH$y 2km DK TEE LI ¥ v 7 Carassius
auratus langsdorfi © 5 %, 16 {E{KDOG A EL & AriER
BAPE L., B#ERAIE = - AR AR TEEEHAL
TDbEBRFEC L b2 Y, PEEEFARAE (60X
30x45cm) [INE Lic, EBuL S~7 Aicfiie ok,
By 1.09% ~-) vEHREAVCCURERC X 5
fo. FRMmEE LFEAM D 0.1~0.4ml THD, HEHECHK
o THEEHREAZ DL D FayrRadiLic. BKE
KO MERABHE A LT T L b ERO I iR
AR, 1,500 o T L. 1 k% 100 {Ho
MIMERDORR AR, RMmEROBORE L EELXNEL
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to. ECRIEED B R - EER R X OYRMERD I & 1
F& Ak LTREXERX /4 12 X b A RD7:.
FEFBEETIKRD (1970) oFERCH -7z, kA
BRI 2~4 BERIATCAE 1g ¥4h 10~20pg D2
b F VR BEEMICEA L TR\ e, $Rilo~K T #ich
BLUEEABE L, XXX TOHRICKS ETHIEIL
7o1%, 1EIEREUE L Name-drying ¥ CYHe(a(kPiA%
DL 5t Ytako®ziit 1,000 fEoBEM 8 T TT e
U, RIS RGO RO W b DE 14 D S EE
BEY, ry ek hRmERy .

#® S
R Ao EPOFNEML Table | R LA, G
Ay 100 (Fig. 1, A) o4 D% 2 &1k (2n), 156
(Fig. 1, B) o4 0% 354 (3n) & LA, 2 &6 #
&, 3 R 10 A TH 5. 2 SR (i
DELNTN 3 FRITMEET TH - 7o, KL i

VTP O KR & I BB Loh 2 &k L 3 A TEIX
Zbhich 1. Table 212 2 {5k & 3 fE5(ADEMEST
DFEHfEH A L OR L, FEEERRL B X OB
W2 fER L 3 fEATENR DRI,

FRMERFR O PIELE L Table 3 @R LTz, ko
K¥ X132 T 14.17x8.53 ¢, 3 f3{A T3 17.96X
8.77 1t TH 7o, Fig. 2A (2 2 f5{k & 3 EADAMRD
RE® 75142« 0 a v XINBTHK L TRUA. il
HRERoSME & MBEEL, 2 AT 6 [HA T
600 fHloFfimERAME L, 122 (7.0%), 131 (22.8%),
14 12 (26.39%), 152 (34.8%), 16 10 (7.29), 17 1 (1.7%)
THoto. 3 fEETIE 10 A T3 1,000 EoskMmER%
MEL, 151 (2.7%), 16 (8.9%), 171 (21.29%), 18 1
(37.29), 19 ¢ (18.8%), 20 1 (9.7%), 21 p (1.6%) T
Bt FIMBREEO S ML HBHER, 2 56T
1T 6 (0.5%), 7n(1.3%), 8p (45.0%), 9u (33.2%),
10p (14.0%) THbH, 3 f5kTix Tp (52%), 8r

Table 1. Measurements and counts of 16 specimens of Carassius auratus langsdorfi.

Sample No. 1 2 3 4 5 6 7 8
Total length (mm) 161.4 156.4  135.2 118.9 117.6 108.8 107.0 102.0
Standard length (mm) 124.2 120.2 103.2 91.3 92.0 84.6 83.6 80.6
S.L./Body depth 2.7 2.6 2.7 2.9 2.7 3.1 2.7 2.6
S.L./Head length 3.1 3.1 2.9 3.0 3.3 2.9 3.1 3.0
S.L./Caudal peduncle depth 6.5 6.5 6.4 7.0 7.1 7.5 7.2 7.2
S.L./Basal length of dorsal fin 2.9 3.0 3.0 3.2 2.8 3.3 2.6 2.7
Principal rays of dorsal fin 16 17 15 16 17 17 18 18
Principal rays of anal fin 6 6 6 6 6 6 6 6
Scales on lateral line 27 28 28 27 27 28 27 28
Scales on transverse series 6/5 716 6/5 6/5 6/5 6/5 6/5 6/5
Gill rakers 44 44 43 44 40 43 38 40
Sex 5 3 5 ? ? 3 ? ?
Ploidy 2n 2n 2n 3n 2n 2n 3n 3n

Sample No. 9 10 11 12 13 14 15 16
Total length (mm) 96.2 88.7 88.2 87.6 85.2 79.9 75.0 73.5
Standard length (mm) 75.2 68.8 66.1 67.0 64.4 59.6 58.0 54.5
S.L./Body depth 2.6 2.9 2.9 2.7 2.7 3.0 3.0 2.7
S.L./Head length 3.0 3.2 2.8 3.0 3.0 3.1 3.2 3.1
S.L./Caudal peduncle depth 7.1 7.2 7.1 7.0 6.9 7.2 7.3 6.7
S.L./Basal length of dorsal fin 2.6 2.7 3.0 2.7 2.7 2.7 2.8 2.8
Principal rays of dorsal fin 18 17 17 18 17 16 17 17
Principal rays of anal fin 6 6 6 6 6 6 6 6
Scales on lateral line 27 28 28 28 28 — 29 27
Scales on transverse series 6/5 6/5 6/5 6/5 6/5 6/5 6/5 6/5
Gill rakers 38 40 45 40 39 38 37 37
Sex ? ? Q ? Q @ e Q
Ploidy 3n 3n 2n 3n 3n 3n 3n 3n
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ig. 1. Somatic metaphase figures of kidney cells of Carassius auratus langsdorfi. A, diploid
form (sample No. 2); B, triploid form (sample No. 7).

Table 2. Comparison of characters between the diploid and triploid Carassius auratus
langsdor fi. Results are prepared as mean + S.D.

Diploid (6 fish) Triploid (10 fish)

Total length (mm) 127.9+28.4 91.4+14.6
Standard length (mm) 98.3+22.1 70.3+12.1
S.L./Body depth 2.84+0.2 2.8+0.2
S.L./Head length 3.0+0.2 3.1%0.1
S.L./Caudal peduncle depth 6.9+0.4 7.1+£0.2
S.L./Basal length of dorsal fin 3.0+£0.2 2.8+0.2
Principal rays of dorsal fin 16.5+0.8 17.2+0.8
Principal rays of anal fin 6.0+£0.0 6.0+0.0
Scales on lateral line 27.7+0.5 27.7+0.7
Scales on transverse series 6.2+0.4/5.2+0.4 6.0+0.0/5.0+0.0

Gill rakers 43.2+1.7 39.1+2.1

Table 3. Erythrocyte size in the diploid and triploid Carassius auratus langsdor fi.
A hundred cells were measured on each specimen.

Diploid (6 fish) Triploid (10 fish)

Mean + S.D. (range) Mean + S.D. (range)

Erythrocyte

Major diameter () 14.1740.47 (13.42~14.59) 17.96+0.51 (17.12~18.71)

Minor diameter (z)
Major d./Minor d.
Area (p2)

Nucleus of erythrocyte
Major diameter (y)
Minor diameter (z)
Major d./Minor d.
Area (12)

8.5340.55 (7.94~9.37)
1.67+0.13 (1.47~1.82)
94.846.0 (86.9~102.2)

5.76+0.30 (5.19~5.98)
3.15+0.08 (3.05~3.25)
1.83+0.07 (1.70~1.90)
14.3+1.0 (12.4~15.2)

8.77+0.54 (7.72~9.52)
2.06+0.16 (1.89~2.40)
123.54+7.7 (112.3~137.4)

7.9740.34 (7.46~8.39)
3.05-:0.09 (2.91~3.20)
2.6140.15 (2.38~2.85)
19.140.9 (17.9~20.4)
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Fig. 2. Comparison of Price-Jones curves between the diploid and triploid Carassius auratus langs-
dorfi. Broken line indicates the diploid fish (average of 6 specimens) and solid line the

triploid fish (average of 10 specimens).
of nucleus of erythrocyte.

(37.1%), 91 (44.3%), 102 (12.3%), 11p (1.0%) TH
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ETIX 7.96X3.05 ¢ THo7e. Fig. 2B I 2 f& k& 3 f%
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LR L7z, RifiBRO D RIR D 75 fifilH & % D B
L, 285K 420 (0.5%), 51 (31.5%), 61 (59.8%),
T10(7.8%), 811(0.3%) THb, 3{EATIL 6, (1.0%),
70 (22.3%), 8 (57.1%), 91 (17.8%), 10 12 (1.99%) T
Hoto. RIMERDOEDOETRIZOWTIEL, 2 fEFETik 3p
(84.8%), 41 (15.29) TH b, 3fEATIE 21 2.4%),
310 (89.8%), 41 (71.8%) Th 1o, 2fE K& 3 fEADN
MERDEDOERDEMN 2200 THHDIZX L, FERO
ZL 0.1y TULA L 25 B0 HIH - TREL. Lich
o TRIZOWCTHRMIROB A L RS, 3 Ehogkt
2 FEFRCHEARTEE LTRIMDAECKE L Lo T B
(Fig. 3). .

315k L 2 DR MIRDOMIF L% Table 3 76 HE
X hkDDHE 130, FilEkoFomikitix 1.34 TH

ST,

A, major diameter of erythrocyte; B, major diameter

z %

IFRE (1970, 1973) (XAKRETZ FEDO I bF¥F v 7T
Carassius auratus langsdorfi * 77 77 Carassius
auratus buergeri \TAEEANELEL, 2 fEAXBERT
BB MERIERIIHIED D DBEHRTHLZ L HRE L
o, HCBEER O F v 7 3 BEE L 4 21K T,
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Fig. 3. Appearance of erythrocytes in Carassius auratus langsdorfi. A, diploid form (sample No.

6); B, triploid form (sample No. 8).
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