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Abstract ; Crucian Carp ( Carassius auratus)is an important economic fishes in the Dongting Lake water system.
In order to realize their cells genetic background, the chromosomes number and karyotype of the wild Crucian
Carps collected from the Yuanshui River and Lishui River of the Dongting Lake water system were analyzed one
by one using chromosomes of kidney cell-PHA culture in vivo prepared by flame-drying technique. The results
show that there are two different ploidy levels Crucian Carps which the chromosomes number are 100 and 150
+, respectively in both the Yuanshui River and Lishui River. The karyotype formula of 100 chromosomes is 2N
=28M +22SM +28ST + 22T, NF =150; and the karyotype formula of 150 basic chromosomes is 3N =42M +
33SM +42ST +33T,NF =225. With the 100 wild Crucian Carps from different sample points of the Yuanshui
River and Lishui River, the proportion of the triploid Crucian Carps (85% ) is sharply higher than that of the
diploid Crucian Carps (15% ), and the morphological characteristics of the diploids and the triploids have no
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significant differences (P >0.05). The Crucian Carps with two different ploidy levels coexisting in the same

water system will have certain theoretical and practical significance to their evolutionary study and genetic

breeding, and the huge reduction of the diploid Crucian Carps suggested that resources protection of them in the

sight of chromosome set genetic diversity should be strengthened.
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Fig.1 The chromosome of Carassius auratus in metaphase
A.CN=100; B.CN =150 +.

FikI8/Rm b Ye @ik, The arrows indicate supernumerary microchromosomes.
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Table 1 The karyotype data of the chromosome pairs of Carassius auratus with two ploidy levels
il (2N =100) il (3N =150)
C(lr(lSSl:llS auratus Carassius auratus

AR (%) i Bz AR (%) B Bz

Relative length Arm ratio Type Relative length Arm ratio Type
2.48 +0. 04 1.03 +0.01 M, 2.99 £0.13 1.06 +0.03 M,
2.44 0. 04 1.16 £0.03 M, 2.49 +0. 10 1.13 £0. 06 M,
2.41 0. 05 1.12 £0. 17 M, 2.33 +0. 08 1.09 £0.20 M,
2.33 +£0.02 1.20 £0. 04 M, 2.29 +0.01 1.14 £0. 08 M,
2.32 +0.03 1.21 £0.03 M, 2.27 +0.04 1.27 £0. 04 M
2.15 +0. 06 1.16 £0. 03 Mg 2.22 +0.24 1.19£0.13 Mg
2.09 +0. 03 1.18 £0. 14 M, 2.12 £0. 11 1.21 £0. 04 M,
2.07 £0. 12 1.30 +£0.03 Mg 1.98 +0. 03 1.30 +£0. 10 Mg
2.02 0. 10 1.28 £0.01 M, 1.93 +0. 12 1.29 £0. 04 M,
1.81 £0. 15 1.21 £0.03 M 1.86 £0. 02 1.19 £0. 08 M,
1.79 £0.02 1.18 £0. 13 M, 1.81 £0. 04 1.20 £0.22 M,
1.75 +0.09 1.34 +0.01 M, 1.79 +0. 03 1.24 +0. 06 M,,
1.64 £0.06 1.16 £0. 11 M3 1.58 +0. 06 1.12 £0.09 M;;
1.58 £0.02 1.08 £0. 11 M,, 1.55 +0. 04 1.07 £0.05 M,
3.19 £0.21 1.92 £0. 07 SM, 3.27 £0. 12 2.11 £0.09 SM,
3.17 £0. 18 1.93 +0. 17 SM, 3.12 +£0. 10 2.07 £0. 25 SM,
2.37 £0. 16 1.88 £0.02 SM; 2.56 +0. 15 1.79 £0. 04 SM;
2.33 +£0. 05 1.98 £0. 05 SM, 2.52 +0.06 1.95 £0.27 SM,
2.13 +0. 05 1.72 +0. 07 SM; 2.38 +0. 06 1.79 £0. 04 SM;
2.11 £0. 15 1.75£0. 16 SM¢ 2.17 £0.21 1.84 £0.22 SM¢
1.81 £0. 04 1.78 £0. 10 SM, 1.79 £0. 04 1.81 £0. 12 SM,
1.69 £0.03 1.91 £0. 07 SMg 1.78 £0. 17 1.93 +£0. 19 SMg
1.68 +0.03 1.92 +0.01 SM, 1.72 +0. 11 1.99 +0. 30 SM,
1.67 £0.03 2.06 £0. 11 SM,, 1.69 +0. 41 2.08 +0.23 SM,,
1.65 £0.02 1.99 £0. 09 SM,, 1.63 £0. 07 2.12 £0. 05 SM,,
2.52 +0. 05 3.69 0. 21 ST, 2.12 +£0. 16 3.80 +0. 10 ST,
2.48 +0. 04 4.27 +£0.23 ST, 2.04 +0. 15 4.38 £0.44 ST,
2.45+0.13 6.25 +0.25 ST, 1.95 +0.03 6.53 +0.49 ST,
2.44 +0.03 4.76 £0. 16 ST, 1.93 £0. 14 4.79 £0. 49 ST,
2.43 +0.03 4.49 +£0.02 ST; 1.91 +0. 12 4.52 +£0.43 ST;
2.41 +£0.08 5.14 +£0. 33 STe 1.89 +0.03 5.13 £0.30 STe
2.21 +£0.08 5.17 £0. 59 ST, 1.85+0.05 5.39+0. 12 ST,
1.99 £0.03 4.24 £0. 15 STy 1.84 £0.02 4.21 £0.66 STy
1.97 +0. 05 4.37 £0.12 ST, 1.74 +0. 02 4.22 £0.25 ST,
1.92 £0.02 3.39+£0.11 ST, 1.73 £0.07 3.39 +£0.37 STy,
1.87 £0. 06 3.66 £0. 10 STy, 1.71 £0.03 3.62 +0.58 STy,
1.84 £0. 10 3.25+0.02 ST, 1.69 £0. 01 3.54 +0. 10 ST,
1.64 +0.02 4.32 +£0.08 ST, 1.66 +0. 08 4.18 £0. 10 ST5
1.21 £0.02 6.15+0.11 STy, 1.63 +0.25 6.12 +0. 12 STy,
1.98 £0. 08 ] T, 2.14 +£0. 15 © T,
1.95+£0.03 o T, 2.11 £0. 17 o T,
1.85+0.02 ™ T, 2.01 0. 04 ™ T,
1.78 £0. 02 S T, 1.99 £0. 12 ®© T,
1.72 £0. 06 ®© Ts 1.94 +£0. 02 o Ts
1.71 £0. 02 ®© T 1.85 +0. 06 ES T




-116- B2 245 Chinese Journal of Zoology 47 &
Zik 1
il (2N =100) il (3N =150)
Car(lssius auratus Carassius auratus
AR (%) WL Fol AR (%) WL Fo
Relative length Arm ratio Type Relative length Arm ratio Type
1.66 0. 14 © T, 1.74 £0.03 © T,
1.47 £0. 02 © Ty 1.72 0. 12 © Ty
1.38 £0.03 © T, 1.71 £0.01 © T,
1.37 £0.07 © To 1.69 +0.20 ® Tio
1.07 £0.01 © Ty 1.57 £0.03 © Ty
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Fig.2 The karyotype of Carassius auratus
A.CN=100; B. CN=150 =+ ; 5]\ Bar= 5 pum.
M. Hf 22 s e (O A SML SR 22 Y (O IA 5 ST. W sl 22 U fAR ;T S 5 22 5 e 145 b BB G K,

M. Metacentric chromosomes; SM. Submetacentric chromosomes; ST. Subtelocentric chromosomes; T. Telocentric chromosomes

b. Supernumerary microchromosomes.
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Table 2 The morphological characteristics of Carassius auratus with two ploidy levels

TR (2N = 100)

ARSI (3N =150 + )

AR Diploid Crucian Carps Triploid Crucian Carps
Morphological indicators gl g SEIE + bRiEZE gt J& SEYIE + bRifE2E
Range Mean + SD Range Mean + SD
P/ i 0.39 ~0.44 0.41 +£0.03 0.41 ~0.44 0.42 +0. 06
Body depth/standard length
DS VZINS
0.21 ~0.28 0.25 +0.01 0.22 ~0.28 0.25 +0.02
Head length/standard length * *
LS IRZENS
0.15~0.19 0.17 £0.01 0.16 ~0. 19 0.17 £0. 02
Caudal peduncle length/standard length * *
Wk /3. Kk
%k/%k 0.24 ~0.32 0.26 £0.03 0.23 ~0.31 0.26 +0.03
Snout length/head length
AR 12/ 3K
E4I %JK 0.23 ~0.26 0.25 +0.03 0.23 ~0.27 0.25 +0.01
Eye diameter/head length
B BRI
e/ JER i 0.89 ~1.05 0.94 £0.07 0.90 ~1.09 0.95 +0.06
Caudal peduncle depth/caudal peduncle length
2k i
No. of lateral Tine scales 28 ~31 30.00 +1.07 28 ~31 30.00 +1.08
12 |-
ﬂﬂ]fijjﬁ?@ 5~7 6.00 0. 50 5~7 6.00 +0. 50
Lateral-line scale on
M2 i
a i?% 6 6.00 +0. 00 6 6.00 +0. 00
Lateral-line scale under
Ao it A2 K
RN Ir,17 ~19 IT,18.40 +£0.90 Ir,17 ~19 IT',18. 40 +0. 80

Dorsal fin rays
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Table 3 Number of chromosomes and karyotype of the Carassius auratus reported in different areas

Peff K Chromosome

K dE Mol 5 | Rl R
Coﬁtif (3‘ i‘:rrlllr*jdied A 1%#': PRA GES Refjei?fces
Modal  Ploidy Karyotype formula Fundamental arm number

Z WA Dianchi Lake in Yunnan 100 2N 22M +30SM +48ST,T 152 [21]
JEITRBIX. Beijing suburbs 100 2N 12M +40SM +48ST, T 152 [22]
M)y 7T /K 2 Heilongjiang River system 100 2N 30M +34SM +36ST 164 [11]
Wi Hubei Wuhan 100 2N 22M +34SM +22ST +22T 156 [23]
B JpiT/K & Heilongjiang River system 156 3N 42M +74SM +40ST,T 272 [11]
#1463 Hubei Wuhan 162 3N 34M +58SM +42ST +28T 254 [16]
25 M b Dianchi Lake in Yunnan 162 3N 33M +53SM +76ST,T 248 [6]
HJp V1K & Heilongjiang River system 162 3N 48M +56SM + 18ST +40T 266 [24]
FeIN 4 Guizhou Pu’an 156 3N 38M +28SM + 18ST + 72T 222 [18]
YLVPE FLIT Jiangxi Jiujiang 150+ 3N 33M +51SM +33ST +33T 234 [8]
UK A1V 7K Yuanshui and Lishui River 100 2N 28M +22SM +28ST +22T 150 AL
VLK A K Yuanshui and Lishui River 150 + 3N 42M +33SM +42ST +33T 225 V. 'Y
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