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Fig.1 Morphological measurement of artificial-feeding C. car-
pio haematopterus
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Table 5 The chromosome karyotypes of several species of Cyprinus

il 7 Species 2n i 452 Karyotype formula NF 3Lk Reference
PLHLLEE C. carpio var. Xingguonensis 100 28m+22sm+50st,t 150 GB 16875—2006
HH C. carpio var. Jian 100 14m+42sm+44st.t 156 GB/T 21325—2007
a1 B C. carpio 100 24m+32sm-+44st 156 SC 1019—1997
{85 [ W 7F A F, C. carpio F, 100 30m+26sm+44st.t 156 SC/T 1035—1999
YL C. carpio haematopterus 100 20m+38sm+20st+221 158 WA, 1994b
S C. carpio haematopterus 100 18m+38sm+22st+22t 156 KA1, 1996

HY C. carpio haematopterus 100 18m+38sm+22s1+22t 156 AL
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Table 6 Comparisons of research results about LDH in muscle of C. carpio haematopterus

K Aokl FSAROR) HL A2 i HLpkifiE(h) B
Reference Sample Sample Electrode Electro- Enzyme

source  number(ind) concentration buffer phoresis band number
AR, 1994 Chang et al., 1994 K AT HEATE2. 5%, 73 15 1E5.8%  Tris-Gly(pH 8.3) 4

JEEESE 5, 1994 Hu et al., 1994 E >12
AMFFE The study S| 30

HeARITE4.0% 1 5 KE7.0%
He R IE4.0% . 43 5 7.5%

Tris-Gly(pH 8.7)
Tris-Gly(pH 8.3)

3~4
10
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Table 1 The countable and measurable traits of artificial fee-
ding C. carpio haematopterus
FHIE Trait FEFR Item 7L Scale ¥:J{H Average
AR HIEARE(5R) 16~20  18.20+0.96
Countable WG SR (55) 5 5
trait fil £ Ak (A 36~39  37.27+0.69
2k b @5 (H) 5~6 5.73+0.45
& T 8 CH) 5~6 5.20+0.41
AEEE—a e AMEAEL(4%)  19~25  22.37+1.54
CIERE RN SR K 1.14~1.22  1.18+0.02
Measurable LY N 3.44~432  3.89+0.23
trait sk ke 381~4.68 4274020
KK/ K 6.30~8.89  7.39+0.68
AR/ A 7.43~9.59  8.56+0.57
S /WK 2.28~3.68 2.57+0.26
SRR A #E 1.81~2.60 2.21+0.23
A/ RS 0.85~1.52 1.17+0.14
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Fig.2 Electrophoretogram of LDH polyacrylamide gel vertical
plate expressed in the muscle of artificial feeding C. car-
pio haematopterus

1~49KIH 53 3|27 A [R) T BRAE AR (Y i 1

Lanes 1-4 showed the zymograms of different individuals

& 2 ANIFEEAELEEERALN
Table 2 The chromosome mode of artificial feeding C. carpio
haematopterus

Jeta A% H (2n) Chromosome number <98 98 100 >100
H A% (% ) Occurrence frequency 5 2 89 4




10 um
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Fig.3 The metaphase chromosomes in artificial feeding C. car-
pio haematopterus
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Fig.4 The karyotype of artificial feeding C. carpio haemato-
pterus
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Table 3 The parameter of chromosome karyotype of artificial feeding C. carpio haematopterus

e HIX (CHE 14 Dufrfhten) K HIRT I ¥ Pefaffdeny
No. Relative length Arm ratio Chromosome karyotype | No. Relative length Arm ratio Chromosome karyotype
I 2.63+0.01 1.13+0.03 m 26 1.92+0.02 2.43+0.04 sm
2 2.48+0.03 1.14+0.03 m 27 1.86+0.03 2.65+0.05 sm
3 2.47+0.01 1.13+0.03 m 28 1.68+0.03 2.65+0.07 sm
4 2.324+0.02 1.14+0.03 m 29 2.80+0.03 4.15+0.05 st
S 1.92+0.02 1.4040.04 m 30 2.58+0.07 4.31+0.05 st
6 2.08+0.02 1.16+0.04 m 31 2.32+0.03 4.57+0.06 st
7 1.85+0.01 1.40+0.03 m 32 1.97+0.07 5.44+0.12 st
8 1.85+0.01 1.20+0.04 m 33 1.99+0.01 5.52+0.07 st
9 1.92+0.02 1.3940.04 m 34 1.98+0.03 5.02:0.07 st
10 2.88+0.02 2.17£0.03 sm 35 1.87+0.05 4.97£0.08 st
11 2.96+0.02 2.00+0.04 sm 36 1.98+0.03 4.20+0.03 st
12 2.65+0.03 2.39+0.04 sm 37 1.86+0.06 5.01+0.05 st
13 2.48+0.02 2.00+0.04 sm 38 2.08+0.03 3.69:0.06 st
14 2.38+0.05 2.21:0.04 sm 39 1.84:0.03 4.51+0.04 st
15 1.99+0.03 2.24+0.04 sm 40 1.92+0.03 >7 1
16 1.98+0.07 2.44+0.05 sm 41 1.51+0.05 >7 1
17 1.92+0.02 2.01+0.04 sm 42 1.78+0.06 >7 t
18 1.99+0.05 2.24:0.04 sm 43 1.7620.04 >7 t
19 2.2440.02 2.51:0.04 sm 44 1.510.05 >7 t
20 1.92+0.03 1.99+0.04 sm 45 1.52+£0.02 >7 1
21 1.85+0.04 2.4420.05 sm 46 1.97+0.08 >7 t
22 1.760.03 2.340.05 sm 47 1.52+£0,02 =7 t
23 1.68+0.03 2.66+0.04 sm 48 1.24=0.10 >7 t
1.90+0.05 2.41+0.05 sm 49 1.44:0.03 >7 t
25 1.84:0.02 2.67+0.03 sm 50 1.20+0.03 >7 t
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Table 4 Comparisons of countable traits of C. carpio haematopterus

ik IR RER) MIZRERE(F) 2k 8% (R ek TR B %)

Reference Number of Number of Number of scales Number of scales Number of gill
dorsal fin(fin) scales in lateral line(scale) above lateral line(scale) below lateral line(scale) rackers(gill racher)

FBACEAE, 1998 Zheng et al., 1998 14~20 33~39 5 5

50,2016 Ma, 2016 18~22 34-38 5~6 56 18~20

ANH5E The study 16-20 36~39 5~6 5~6 19~25

WE: (B ARARE. REAEEMENEEIANEETHEATIARER
7 #2 (Cyprinus carpio haematopterus) A ¥ IRMRI, HIITFFLEZAHE
FEERRFPARMET PN AREEEFRE. [FE] RALEF 7 EN

30 RATIAEEFEAER T EWRATHER, BXRAFBREEREL
AR AR U LA FLBR A S (LDHD) MR EN, FHBEAREF—=8T
FEM AT AEAE ARG e R E RAZR#T . [(ER] ATHRAEE
P ERTY, KANTEHE, o, EREHA, M2 R Ee%E
&, BHeXma, B8, RWMRRE T hBLe, MEMEEEAE 6, &

A AEEED. iii-16~20. B A iii-5;HR A 1e13/311; £ME—4



SMUERAE S 19~25 . AT HRAEEZ NN LDH B 5B 0N 2 5F 5 5F
FEA, ANTFHAE#EFERERKE 2n=100, R & 4K EEEE 1 205~
2.96%, HIemER AR A 18m+38sm+22st+22t, FH (NF) =156, [%4it]
AT FFEHE P 82U LDH 3L 5 A FU AR /& SC 1041—2001 FE A #8) + T EH
AR, BNEAEATIAREHGCHAMFTRLAL. Fil, EEAHES
o B B B FE O B S0 U EL R ORI HEAT R G AR, R BRI A
WAL T BRI EFEHFRNRE R RS, UAREAEMN FA
I,

KW HFE AR EeRZE; IR AR (LDH
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Abstract: [Objective) This paper was to evaluate the resources of
artificial-breeding Cyprinus carpio haematopterus from the
perspectives of morphological characteristics, chromosome karyotype
and biochemical genetics characteristics so as to provide theoretical
basis for the application of germplasm identification in C. carpio
haematopterus resource protection and species breeding. [Method] The
countable and measurable properties of 30 artificial feeding fishes
were measured with traditional morphological methods. Polyacrylamide
gel vertical plate electrophoresis was used to detect the expression
of lactate dehydrogenase (LDH) in C. carpio haematopterus muscle.
Renal cell dropping piece—air drying method was conducted to analyze
the chromosome number and karyotype were analyzed. [Result]) The
artificial feeding C. carpio haematopterus was spindle—shaped with a
small head and round abdomen. Its horseshoe—shaped mouth was located
at the foremost part of the head with two pairs of barbles. Scales on
body side were golden yellow while the abdomen was white. Colors of
the anal fin, caudle peduncle and lower leaves of caudal fin were
orange red while pectoral fin and ventral fin were orange.
Furthermore, the dorsal fin formula was D. iii-16-20 and anal fin

A. iii-5. The dental formula was 1<1¢3/3¢1¢1 while the number of
outer gill racker on the left first gill arch was 19-25. The band

numbers of LDH isozymes expressed in muscle were 2 or 5. The study on



karyotype showed that the chromosome number was 2n=100 with a
relative length range of 1.20%2.96%, chromosome formula was
18m+38sm+22st+22t, arm count (NF) was 156. [Conclusion]) Different
band types from the germplasm standard SC 1041-2001 C. carpio
haematopterus occur in muscle LDH of artificial feeding C. carpio
haematopterus. It is inferred that mixed germplasms appear in
artificial-breeding C. carpio haematopterus populations. The
germplasm of C. carpio haematopterus stocks should be systematically
inspected and evaluated before its bree—-ding, proliferation and
release. Aquatic original seed farm should strengthen the separation
of different stocks and avoid mixing during fish fry production and

protection to ensure the purity of the germplasms.

Key words: Cyprinus carpio haematopterus; morphological

characteristics; chromosome karyotype; lactate dehydrogenase (LDH)
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[ & X]) ##E (Cyprinus carpio haematopterus) F#J&T#E H
(Cypriniformes) #8 %t (Cyprinidae) #2 T £ (Cyprininae) %2/
(Cyprinus) #2T & (Cyprinus) , =EHEKEZ AR, UEEAR
K. &8 rRAA RammE s, GXPL#eE (Culter alburnus) | AAVLE
f2 (Trachidermus fasciatus) FM L& @ (Erythroculter
ilishaeformis) F A4 FE M AR AL B (FRI#F, 2017) . F4FK, HAH

BEAFREZM T, HEAMREABUESR, WwERDN, KET—. EF



A B aE. RAWBLETNME UBREMREE, 2015) . HRPFAE
X—RRMRER, FELEEFITINEST, BALDHAFRT H 62
PEIRRAT S o ARAE R L RAS B0 XS IR & P B9 X AL . AU o AR U B BE DLA
WRERMEF—R (AHAEFALHENE —RER) BFANE, THRERAK
BB, BEEMRMA RS SN GREF, 2007) . W4, AT
FAEAEFERFEE., SREXAR, RHEREMFEMN. Hi, Tk
R AR E PR RN RG A, LRGSR R, MEETHLE
MEMRARHETRFERL, [WMAFAREE] BEIHEAN ., FehzEH
WMRARBER THEAARZ AR AEZEANBEAFE, =ZF5 7 MA
TRACE 28 MK A A Al R 7 KT 3T R A ORI AT R 5. BA
KRR EBRKANAIRFZREMNFELEEANRALL, BT IRE
REHFEMHARE, BLAHHANERKBT EERATHEREIE, R
HHAR TR, TEAREREZTRAEEX (TP4A%, 2015 BFH%,

2017) o FERBAERARER 5 RMNEEREZ —. FHE (2001 &
TEEREET R, WEE, GRERTEIENED R PR E; 4 T
% (20060 HLERT BRI E o b AL BRI AR R S e kAL AL B THE(E A — A AL
WERID, EERHFERRAAR. WMo LER. EELRERERHEREL
LM% S EEAFE]S 2 (Verspoor and Moyes, 2005; 7% # &4,

2012; Ardestani et al., 2014) . R&R%F (20000 7 xMA, ATHZLF
F k87 5% ML BB AARRE L FENREZR TN X o F L 2L F#
hEE%RTAAEEMRERFD RNESE (2012) ARLKIA, TIHTERHAR

HIFLE B S8 (LDH) R TEE 2 — =B SUE R, H PR 2 LDH RiAK
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