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Abstract

This study investigates the external morphological characteristics, chromosome karyotype and
isozyme expression characteristics of Cyprinus carpio in the Yi River, providing a theoretical basis
for the formulation of its germplasm standards. Thirty wild Yi River Carp samples were collected
for analysis of their morphological traits, countable and measurable characteristics, chromosome
number and karyotype, as well as two isozymes (LDH and MDH) in muscle and spleen tissues. The
results indicated: 1) The major morphological characteristics of the Yi River Carp were 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 barbels and one pair of maxillary barbels. Scales on
body side were golden yellow while the abdomen was white. The caudal peduncle is golden yellow,
the dorsal and pectoral fins are gray, the pelvic fin transitions from grayish-white to red, the anal
fin transitions from yellow to red, and the caudal fin transitions from gray to red. Furthermore,
the dorsal fin formula was D.III: 15~19 and anal fin A.Ill: 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 19~23. 2) The study on karyo-
type showed that the chromosome number was 2 n = 100, chromosome formula was 22 m + 30 sm
+ 28 t + 20 st, arm count (NF) was 152. 3) The LDH enzyme bands in the muscle and spleen of Yi
River Carp are 2 and 5 bands respectively; MDH in the spleen and muscle is divided into superna-
tant MDH (s-MDH) and mitochondrial MDH (m-MDH), where m-MDH is present in both tissues,
but s-MDH1 activity was not detected in the muscle. This experiment obtained the characteristics
of the external morphology, chromosome karyotype and the expression of two isozymes of the
Cyprinus carpio in the Yi River, providing data support for the formulation of its germplasm stand-
ards.
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2. B 55%
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SIAG YT it 3 30 B, T 2022 4R B YTIRUT R B, YORUTIM Y AR AMA, K 25.2~40.4cm, fAE
998.5~1745.6 g.

22. SEWTEE

2.2.1. HASHEME

UG TSR A, 2 MS-222 R, WSRO TUAS AL, LTI, IR R R 2]
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2.3. FILEsEgE N+

RIS FH B8 TR 95 Ik 1 2 BB P kS FL ks, LDH 0 MDH [ TEGISE IR IS . SR R4t ln &
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Table 1. The buffer systems and gel concentrations of isoenzymes (%)

% 1. EITERE KB RGRUREIRE (%)

it 1) 44 5 s ZM RS o WA
AL it S (LDH) 1.1.1.27 TG8.3 75 25
3¢ R i S B (MDH) 1.1.1.37 TG8.3 7.5 3
2.4. BiEae
FT#5%0dE R A SPSS20.0 HE4T AT ACBE, FRiFE-FIEL. AniEZE . AHSCTTFER R2 %%,

3. &R
3.1, SR ASAHAE

3.1.1. JFiERR SR
W 30 RYFMEAMK(E 1), kb, BB K 2T, WM, N R, VHE,
i, BUFXS, B, Bk, BALBIR, RN . R BRI, 8Ee 4 PR 15

DOI: 10.12677/0jfr.2025.121009 75 K=


https://doi.org/10.12677/ojfr.2025.121009

A I

AR, ARz A SR EOLE, AT, WiE. EEK e, BREEMK A RO, B i
P, REEHROHERILN,

—
Figure 1. Morphological measurement of Cyprinus carpio in the Yi River
B 1. i eEsh M

3.1.2. rimER R Ak

DAY ST AR 22 20 Horp, TR EEREBEEL 3, #E2%% 15~19; JREEEESLAL 24~26; R UERT AL
3, MEZKH5; NEHEHESL KN 8~9; MUMELE SRS 15~17 . LRk 35~39, MLk I-%% 5~6, MIZk %%l 5~6,
51685 AN AL 19~23, FIZ0 2 %F, FUHG 34T, FHEE £k 34~35. & mIEL PR Hh R 6 i 2% KRN 11 2Kk

P 5

Table 2. The countable traits of Cyprinus carpio in the Yi River

2. s AR

TH HUH G TH HUH G
Ao i i 5 111-15~19 M2 &% 5~6
PREEE % 24~26 E T g 5~6
B g g % 11-5 15 R AL 19~23
i i 8 2 8~9 M5 2 %

[l g i 2% 15~17 AR 1.1.3/3.1.1

2% 35~39 HHEE 34~35

3.1.3. jrimeEr EiER

VTR AT S IR A S TEAS TR LB SC R LR 3 Ik 4. b, Uil 8RARK M mly 2.98~4.25, Rk
Table 3. The measurable traits of Cyprinus carpio in the Yi River
= 3. AR AT E MR

EIS (SIS N fage  ERMEEE kK SN we B RBiWE AE
LT (cm) LB (cm) HB(cm) BB (cm) IE(cm) LH(cm) HH(cm) LK (cm) LC(cm) HC (cm) W (kg)

w/ME  25.0 21.5 6.1 34 1.9 5.6 3.3 1.9 4.2 25 0.22
KfH 535 45.0 14.3 9.3 4.9 11.6 7.3 43 9.3 5.7 2.27
FHIME 3%‘11 3%‘;* 9.5+20 56+15 3.0+06 85+15 48+08 31406 64+12 40+0.7 o(.)ggl:r
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METER 4.44~7.01, BIEHECR T A fifl, ARk, GRS . KKK 3.50~4.57, kK/ikm
4 1.53~2.05, kKM 2.38~3.21, EBARK/EME Y 1.27~1.84 i, FRARKIC. Y n] &R A
B AR T FE LR 4 YT B A K MAK AR ER 228 0.02, 7EFTA fabn LUAE R AR uE (R 22 e/, R4
KGR I LA AR G B/ s R KA B8 AR HEIR 22 0.62, ek, R BAMAK 554 B 1) LU AR AR Ah 3 Bl Bt
Ko EKGEKBATFER R2 A 0.990, AT 0.8, 7EFTH AR ELAE IR A, KR
A4 99.0% & R K 51T .

Table 4. The proportion and correlation of measurable traits in Cyprinus carpio in the Yi River

4. TSR MR B R AR KR

TH BlEnE X +SD MR R2
EISLINS 1.14~1.24 1.18 £0.02 LT=-0.777+1.206 LB 0.990
AT 2.98~4.25 3.56 +0.29 LB =72.219 + 2.767 HB 0.830
A TE 4.44~7.01 6.14 £ 0.62 LB =126.735 + 3.737 BB 0.797

A BRI 4.68~6.97 5.23+0.43 LB =46.093 + 4.491 LC 0.840
kK 3.50~4.57 3.93+0.20 LB=1.173+3.912 LH 0.916
LKk 2.38~3.21 2.76 £ 0.15 LH =11.856 + 2.361 LP 0.913
hkikm 1.53~2.05 1.77+0.11 LH =1.635+ 1.735 HH 0.856

e KSR 7] 1.98~3.16 2.84+0.22 LH =20.239 + 2.151 IE 0.773

3k T8 HR ] B 1.25~1.91 1.65+0.12 BH = 3.554 + 1.528 |IE 0.825

BRI EA = 1.27~1.84 1.60+0.14 LC =1.530 + 1.557 HC 0.811

3.2. REMFARSH

321 WMEFREHHHE
L T T AT T H 2O 471K 100 A rpii 7 SRR BT G i it B, SR I 5 ik, T E Ui
i) T A5 iRk, gLt A%H 2 n =100,

Table 5. The chromosome mode of Cyprinus carpio in the Yi River
5. TR EKKEST

Jeta k% H (2n) 73T L ELA (%)
<98 4
98 6
100 87
>100 3

3.2.2. REaFER

T G R AH S 20 A Photoshop #4 4 e HER (18] 2), ] 2 BT 0L, il 5 A 50 X e th,
e, Hodr, 11 6P 22 g R (M) 15 X R 22 p e A (sm) 10 0 IS S A 22 i G €A (st)
FIl 14 XF 386 22 s gLtk (1), 4R ARA 2n = 22m + 30 sm + 20st + 28t, ¥ NF = 152, 7] i & Ju
RIS AL, MR, B L L3 6.
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Figure 2. The karyotype of Cyprinus carpio in the Yi River
2. JmsE R EA A A S R R H AR

Table 6. The parameter of chromosome karyotype of Cyprinus carpio in the Yi River
6. TSR R KEESH

FP 5 HS K HL KA FP 5 M B KA
1 2.26 +0.06 1.13+0.01 m 26 1.94£0.01 1.80 £0.07 Sm
2 2.27+0.10 1.17+0.11 m 27 2.27+0.34 3.26 +0.12 St
3 2.13+0.13 1.12+0.09 m 28 2.11+0.09 3.50+0.05 St
4 2.05+0.19 1.44+0.19 m 29 2.09+0.04 3.12+0.15 St
5 2.05+0.24 1.27+0.21 m 30 1.96 £0.10 3.13+0.12 St
6 2.15+0.25 1.06 +£0.03 m 31 2.26 +£0.05 3.17 £0.05 St
7 2.04+0.11 1.16 £0.02 m 32 1.76 £ 0.08 3.22+0.24 St
8 1.81+0.12 1.15+0.06 m 33 1.98 +£0.10 3.14+0.19 St
9 1.60£0.10 1.17£0.07 m 34 1.89+0.21 3.08+0.11 St
10 1.83£0.08 1.16 £ 0.06 m 35 1.57 £ 0.08 3.14+0.08 St
11 1.78 £0.08 1.53+£0.23 m 36 1.62 £ 0.06 3.23+0.11 St
12 2.82 £ 0.06 2.49£0.03 Sm 37 1.94 £ 0.04 © t
13 2.76 £0.08 2.24+£0.16 Sm 38 1.85+0.04 © t
14 2.47+£0.02 2.16 £0.13 Sm 39 1.88 £ 0.09 © t
15 2.24 +0.08 1.92+0.25 Sm 40 1.78 £ 0.02 0 t
16 2.62 +0.05 2.35+0.43 Sm 41 1.87 £ 0.04 0 t
17 2.77+£0.13 2.17+0.03 Sm 42 1.71+£0.02 0 t
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18
19
20
21
22
23
24
25

2.39+0.16
2.32+0.24
2.20+0.17
2.14 +0.06
2.13+0.28
2.05+0.10
1.87 £0.05
2.14+0.20

1.80+0.11
1.85+0.17
2.39+0.25
2.59+0.03
2.60+0.10
2.38+0.31
2.36+0.01
2.03+0.08

Sm
Sm
Sm
Sm
Sm
Sm
Sm

Sm

43
44
45
46
47
48
49
50

1.65 +0.07
1.69 +0.03
1.72 £ 0.09
1.76 £ 0.04
1.62 +0.02
1.73+0.18
1.42 £0.12
1.02+£0.01

3.3. Jim SR P K B B LA R PR F R LB 0 A

331 AERMSEAYRIE

YT SRR AR AL DA H (1 LR i SRR (LDH) B bk B an 14] 3 B B 3 FTAL, AN[RIZHZ LDH Rk
Fo B0 MBS YA, KRB WS H SR v o Jod, TR BT P LA U B 6 250 R i AN 5] (1 B
HiF#EME. Ho LDH1 F£iATEMHHES, 1 LDH2~LDH6 Rikighiiss, 4 EREAMEEREME, #H
MZE 6 54, Hrp LDH-5 Bk s, 4 ARG LDH By SO RA G AR AR, BA 2 400
PEAR SR BT, H LDH1 %% LDH2 FIAVEERDN 885 : B 3 AT I, WLAI ) LDH By e s, R

s e RSB BT RAE R LDH S PERG S -

(S)

M)

LDH-2

LDH-1

Figure 3. Electrophoretogram of LDH polyacrylamide gel vertical plate expressed in the muscle and spleen tissues of Cyprinus
carpio in the Yi River

3. A EERE AR (S)FNALI(M )LDH Ha ik EliE
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(M-MDH)##43 [81T B2 () MDH 7E LRI I A 2L 2L b 34575 ek (18] 4). BEE R MDH 36 Lo, LA
HETER S . Hoh m-MDH =B IR SR AE,  RORiE RS a 22 5, LA R s PR o T
WGP . s-MDH £ 2 Fidl 2 b RIA M Z R B R, s-MDH2, s-MDH3 Fl s-MDH4 £ %4 4 #4717
FEWLPA o R P 5 T R 35 % s s-MDH5 ZE BRI o (& P s T UL i3S 1% - H2, s-MDH1 ZEJLIA
WA RN BV . UTiTEE MDH BRSR I, BT RIAH B HNZE RS, ARAH P RIEEE
MHEZES.

m—}DH3

m—1DH2
m-1DH1

R 111153
S-1DH4

S-1DH3

S1DH2
S-1DH1

S § N N

Figure 4. Electrophoretogram of MDH polyacrylamide gel vertical plate expressed in the muscle and spleen tissues of Cypri-
nus carpio in the Yi River

4. P ERR% B (S) FNALAI (M)£A 4R MDH Rk i

4. R 5L
4.1, AR5 H MM SF R

R TSR AL R A AR K AR RE rh 523845 A7 AR 53 PR 3 7)1 P PR B L R (1 3R BRUARFAE 2],
3 U B 0 SR A A R T B R A AT AR, T S AN ] R R [O o ZR DI [ 2] FE BT i g A1
fEEE LGP, AW TN BN BT EE . MBI, IREEHK A AT B2, T8 B (i A 3
2Lfh, REEHKEHARRIE, HEEEHAZER . ROy N R ERRA ML EIE.
MZE N U I3 MAEERI R AR [10]. A M SR (R IR, R th 2 Jl e A (o ) AR f o I
AEIEIASE[11]. BRI, FRATT O M it A 22 5 1) B IR A B 7 AN Rp IR R 22 57 2 b, AT eSS HAE KA
B xR, RS EFE R EIHNA K. FATE R 1 CARIE R A Ui S R ey R (2 7), i
PURCR B, Fott ) URREH 0 oy aT SR S YT A fE s 22 5. o, TR K g BB 8 2k KO 1517 2%, 1
re 1 e LRt . BEATHENZ R] e 5 BT AEAS (B ATAR AT OC . AE AT BRI, i SR A Tk
REVAHIER R P A KA B4 8 R E R2 0k, 9 0.990, FFE 2k HAHRIE R .. 5RIR[2]
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Table 7. Comparisons of countable traits of Cyprinus carpio in the Yi River and several species of Cyprinus

7SS E ML RS IS A R IHIKEE R

il £21 FHE A GLE 3 ¥ i 2% % T 2R KL (3 HEFE
B[ 16~20 36~39 19~25

T e, 41 £ 15~18 5 34~38 18~23
e 17~19 11~14 5~6 34~36 19~25
i 18~20 10~14 4~5 23~24

ey AN 17~19 12~14 5~6 34~36

P4 [E 21 6 15~19 4~5 33~38 20~30
] i 15~19 15~17 5 33~38 19~23

4.2, B @ KREFBBEEE

Qe BV ALY AR, ERIEE XL B R A2l ARl S R s s, R
BRI AL — RIVE KAV L DIRE[12]. AW UL IR oAb ot R 8 10 G (0 (AR A AT 1 EEAL (L
1 8), RIANIF e R A A G R B 100 5%, ARSI BB A E R . ERER
£ J DR AT TR T i A bR T AN [R] o 8 e R 22 S VR AN TR, B AT RE R IR R, IR et fh
I AN R AR AT e NN IR 2255

Table 8. The chromosome karyotypes of several species of Cyprinus

3 8. e S HE ML el REFRERILER

(LB /SERTUS 4 m Sm St+t B SR
i 46 100 12 36 52 148 Ojima 25[13]
fiff £ 100 22 30 48 152 A6 AE[14]
K HR A 100 22 30 48 152 B h 64 [15]
DL 21 6 100 28 22 50 150 F R I75[16]
T it 100 30 36 44 156 TFriftiE4E[12]
T FE Al 100 30 36 44 156 FHEEAE[12]
T 100 22 30 48 152 ENTIS

4.3. JrinEEE TERANARSRY

[7i] i AR A A DR e SRR B PR B, S R RS G £ 1 1Y) DNA JFRAIUME R, 124 BRI
M RAANE TN F TEE17]. LDH 22 SYEERHRIN LR, 72T T RER R R ™ 2L I T
BARRIEJF N FLER, DAAERFHLAR I e 2 75 22 [18]. MDH &A= SR BRIEH T 72 b (1 228, 7EAA A )
Dhfe 1 BRI R IR, AR CIRIIE R, 2 50T AR [19]. ASHIT T A LT im i ) UL A AN
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