2013 1 ,20(1): 157-165

Journal of Fishery Sciences of China 5}1' 1"& i‘b\ i
DOI: 10.3724/SP.J.1118.2013.00157
2 D-loop
~ 1 == N VD 1 1 = 2 N N 2 > ) 1
B, BEER S, 2, BAR, MEATamIRIL, ZEX
1. , 150070 ;
2. , 830000
HE: 2008 5 R (185 (Carassius auratus gibelio) 2
, , (1.78~2.14) (2.18~2.39) ,
31 30, () 6,
(P<0.01), ,
, 1.3~19
, 1 ( EGl EDIl), 2 ,
0.004, 0.020~0.045, ,
2 (FZ1  FZ13) , ( )
b 2 9 b
: ; ; D-loop ;
PESES: S917.4 XHEktRERD: A XEHS: 1005-8737—(2013)01-0157-09
(Carassius) 2 , (C. 4 (185
carassius) (C. auratus), (C. a ) , 1.98~2.45
auratus) (C. a. gibelio) 2 2 2 ,
[1-3]
2008 5 , 5] ,
185 2 , 2.35~2.60
1 31 [5-6]
7, 1.78~2.14 (
(high-dorsal silver crucian carp); 1 2.03~2.49 H,
30, 6, (
2.18~239 (low-dorsal 2.0~2.93 H)EF (
silver crucian carp) 3] 2.91 )[9] ,
1.8~2.79 2 ( )
YeFS HER: 2012-03-27; 13T HEA: 2012-07-04.
E&mE: « S 08- -9).

fEE BT (1974-), ,
BIEESE: , . E-mail: jzffish@163.com

. E-mail: hsymb@hotmail.com



158 20

b b

o=z, 2 Clustal X
, s DnaSP 4.10 ,
131 , Mega 3.1
, (C. a. cuvieri) (C. a. langsdorfii)
, , (Cyprinus carpio) ( 3),
2 (NJ)
2 2
DNA
, 21
[14-17] ’ ,
2 23
, 1 , ; 22
2 ) )
, 1 0.02 , 2
v,
) 1
' (1)
2008 5, 185
( 85° 33, 48° 1" ,
R 8 cm
[1-3]
’ [18] ,
1 2,
[5]’
Excel 2003 SAS
DNA UNIQ-10 DNA
DNA
CR1 DH2!"Y PCR 10xbuffer
5 pL, 25 mmol/L  MgCl, 3 pL, 10 mmol/L 1 2
dNTPs 1 pL, 10 mmol/L 2ulL,Tag 2.0
U, 100 ng/pL DNA 1 uL, Fig. 1 Two type?s of Ct':lrassius 'auratus gibelio in the main
Irtysh Rive which are high and low dorsal
50 uL PCR :94°C 3 min;
94°C 45s,54°C 45s 72°C 45 s, 2 ,
30 , 72°C 8 min , ,
DNA , )

PCR , 2 , 2



1 : 2 D-loop 159

, 1.5, 1.28
1, 2.2
1 2

, Wrg = 0.0544L*°%°(R? =
0.9213), Wep =0.0296L°073

, (R*=0.9225), 2

(P<0.05) 2
Mayr [19] , ,

F 1 BURSTHIN LIS 2 FhE RIS RN S FAFE LR
Tab.1 Morphological comparison between two types of female Carassius auratus gibelio in the main Irtysh Rive

n=22
characteristc high-dorsal low-dorsal
counts
lateral lines scales 31 30
()
scales above (or below) lateral 7 6
lines in front of body
()
scales above (or below) lateral 3 2
lines in caudal peduncle
dorsal fin rays V-18-19 V-V-17-19
anal fin rays iii-6 iii-6
pectoral fin rays 1-16-17 1-15-17
pelvic fin rays i-8 i-8
number of gill rakers 52-55 53-57

measurements

body length/cm
/ body depth™
/ body width"™
/ head length
/ head depth™
/ head width™
/ snout length™
/

postorbital length”

/ predorsal length

/ dorsal fin root length"”
/ caudal peduncle length

/ caudal peduncle depth”™

head length
/ head depth
/' head width™
snout length”
eye diameter*

interorbital width

~ ~ ~

postorbital length

23.02-32.55(26.06+1.63)
1.78-2.14(1.96+0.09)
4.33-5.64(4.86:0.36)
3.30-3.75(3.59+0.13)
3.32-3.85(3.59+0.15)
5.32-6.14(5.62+0.28)

11.03-13.82(12.46+1.14)
6.04-7.18(6.83+0.27)
1.86-2.34(2.14+0.13)
2.38-2.68(2.53%0.10)
5.96-7.52(6.77+0.46)
5.00-5.84(5.48+0.26)

0.96-1.14(1.000.02)
1.44-1.68(1.57+0.07)
3.22-4.42(3.74+0.33)
4.21-5.19(4.6620.31)
2.35-3.17(2.59+0.28)
1.81-2.04(1.93+0.06)

22.09-28.46(25.53+1.30)
2.18-2.39(2.26+0.06)
4.78-5.89(5.18+0.31)
3.40-3.82(3.64+0.09)
3.68-4.12(3.82+0.12)
5.02-5.47(5.26+0.12)

12.92-16.38(14.51£1.08)
6.56-7.25(7.03+0.24)
2.02-2.31(2.16:0.08)
2.56-2.83(2.70+0.08)
5.91-7.09(6.56+0.38)
5.81-6.58(6.13+0.19)

0.99-1.11(1.05+0.03)
1.36-1.52(1.45+0.04)
3.40-4.56(3.99+0.34)
4.14-4.87(4.46+0.17)
2.25-2.95(2.45+0.14)
1.80-2.02(1.92+0.04)

Y

(P<0.05), “**”

(P<0.01). X +SD.

Note: * donates significantly different (P<0.05), ** donates highly significantly different (P<0.01). Figures in the bracket are X £SD.
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Tab.2 Comparison of age, body length and body weight of two types of female Carassius auratus gibelio in the main IrtySh River

/em body length /g body weight
age high-dorsal low-dorsal high-dorsal low-dorsal
2" 23.0-27.1(25.9£1.0)(n=9) 23.3-26.1(24.7£1.2)(n=6) 516—969(768.5£79.8)(n=9) 368-696(586+85.9)(n=6)
3" 26.0—29.1(28.2+1.0)(n=12) 24.1-27.1(26.5+0.8)(n=14) 7631 286(986+131.0)(n=12) 454-878(648+81.4)(n=14)
4" 32.3(n=1) 27.1-29.0(28.0£1.0)(n=2) 1 560(n=1) 726-970(848+122.3)(n=2)

®3 MHAMBR. RE. BRHRBER

Tab. 3 Scientific name, localities and size of samples and haplotypes

GenBank
species sample localities sample no. haplotype access. no.
,185 IrtySh River, 185 regimental' 15 EG1 EF633617
,185 IrtySh River, 185 regimental 2 17 EDI1 EF633627
Carassius auratus gibelio s He?long_]:?ang, Fangzeng 1 FZ1 EF633617
s Heilongjiang, Fangzeng 1 FZ13 EF633627
Czech Republic 1 HT1 AJ388413
C. a. auratus 1 EU697145
C. a. cuvieri 1 AY786075
C. a. langsdorfii 1 AB012094
Cyprinus carpio 1 NC018037

01 ,2

Note: “1” high-dorsal gibel crucian carp, “2” low-dorsal gibel crucian carp.
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Tab. 4 Kimura 2-parameter distance on mitochondrial control region sequences

haplotype 1 2 3 4 5 6 7 8 9

1 EG1
high-dorsal C. a. gibelio from Irtysh River
2 L EDI . 0.004
low-dorsal C. a. gibelio from Irtysh River
3 ‘ FZl'C. a.“glbellc? from 0 0.004
Fangzheng in Heilongjiang River
4 . FZl.3 C. a glbel!o from 0.004 0 0.004
Fangzheng in Heilongjiang River
5 HT1 C. a. gibelio from Czech Republic 0.004 0 0.004 0
6 C. a. auratus 0.026 0.028 0.026 0.028 0.028
7 C. a. cuvieri 0.021 0.023 0.021 0.023 0.023 0.020
8 C. a. langsdorfii 0.045 0.043 0.045 0.043 0.043 0.044 0.037
9 Cyprinus carpio 0.133 0.133 0.133 0.133 0.133 0.129 0.133 0.125

FZ13

EDI1

9 HT1 R Carassius auratus gibelio
FZ1
EG1
‘Ij Wl C. a. auratus
) C. a. cuvieri
KA C.a.langsdorfii
#8 Cyprinus carpio
|
0.01
3 NJ
3. 1 000  bootstrap

Fig. 3 Neighbor-joining tree on mitochondrial control region sequence
Codes for 5 haplotypes are shown in table 2. Numbers at nodes are percent recovery in bootstrap analysis (1 000 replicates).
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Comparative analysis between two types of female silver crucian carp
Carassius auratus gibelio in the Irtysh River using morphology and
mitochondrial control regions

MA Bo', HUO Tangbin', LI Zhe', CAI Lingang®, ADAKBEK Kar’, JIANG Zuofa'

1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Scientific Observation Station of
Fisheries Resource and Environment in Heilongjiang River Basin, Ministry of Agriculture, Harbin 150070, China;
2. Institute of Aquatic Products Science, Xinjiang Uygur Autonomous Region, Urumgqi 830000, China

Abstract: Two types of female silver crucian carp Carassius auratus gibelio were discovered in the main stem of
the Irtysh Rive (the Crop 185) in May 2008. We defined them as high-dorsal silver crucian carp (1.78-2.14) and
low-dorsal silver crucian carp (2.18-2.39) based on differences in their morphology (body length/body depth). The
number of lateral line scales in the high and low-dorsal silver crucian carp is 31 and 30, respectively. The number
of scales above (or below) the lateral line is 7 (6), the number of scales above (or below) the lateral line in the
caudal peduncle is 3 (2). High-dorsal silver crucian carp exhibit a size advantage based on the significant differ-
ence in body depth and width, head depth and width, and caudal peduncle depth (P<0.01) between high and
low-dorsal silver crucian carp. The mean weight of high-dorsal silver crucian carp is 1.3—1.9 times that of
low-dorsal silver crucian carp. A comparison of the mitochondrial control region sequences of the two types re-
vealed that each has one haplotype, thus representing intraspecific variation with a low genetic diversity value
(0.004). The two types and Fangzheng silver crucian carp in the Heilongjiang River are monophylic, and share the
same haplotype with Fangzheng silver crucian carp. Accordingly, we speculate that the Irtysh silver crucian carps
are derived from the Heilongjiang River basin. Our observations suggest the two types of C. a. gibelio, particularly
the high-dorsal silver crucian carp, have a growth advantage over other crucian carps. Given this, they offer
greater potential as breeding stock. Our results provide a theoretical basis for better conservation and utilization of
the unique varieties of Irtysh River silver crucian carp.

Key words: Carassius auratus gibelio; morphological features; mitochondrial control region; Irtysh River
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