XEHmS: 1000-0615(2021)01-0068-11

KL i GRS & FR 5E K

K77 24, 2021, 45(1): 68—78

2 s 2 8

JOURNAL OF FISHERIES OF CHINA

DOI: 10.11964/jfc.20190911991 Sclahco.Prass

|oOowY, 24, R &£, H ¥, g7
(1. KIL R sh Rl =245, widb M 434025

2. v [ KRR S B ALK P B TE T, ARR A B K AE 2 R R 0 BT e, WIdE B0 430223)

E: oy T MK P o R UL B & A BRI AR Fn & KFAE, 2017 427 A —2018 45 12
A, ERIERZAKET 435 RAAEHARANEM A SFHE. FREZHH, T
BFEaMfnghbe, #RET, HAKKS AT E N 152.1~3252 mm, F#H kK
(233.2+73.4)mm; K JF B 4 A i B 33.1~429.8, F 3R F B (182.40485.4) g. 4% A £
WIS HAR, EF 2R3 B ANMmEa, b EERWN T75.6%. MEHEMEHE A 1 1.07,
Sl 1k a2zl EATRNEAKAYZREE, HPEEANEMRP
B%, MMENEXBENM P EERS. SRAGREKELINER, SRPVRANY
145, FREBME-FFHT—IA, GREAX. BEK QS EK-KREEF @ &K
Bk Fo W=TX10°LY(R=0.9633), BTAHMKXA, HM A LR EWZR; ##
Rk -7 2R FZ . L=52983R+ 72439 (R*=0.678). %1k (9+3) & ¥ 4 4 von Ber-
talanffy & KE A, HKK A K7 E: L4827 {1-exp [-0.22 (++0.25)]}; 1K) & £ K !
W=1573.7 {1-exp[-0.22 (++0.25)]}*" . A KB 45 HE 8 5.15 4, M E Kk ffk i &4
A & 335.6 mm fr 501.7 g AR KW, RINILEFEGARETAHEEKLER,;, FBEFWHEHL
s, FKEXRE, FEXRHEXRPHEHR

KW 4R R, AK; RILE; kiT

hEDES: S9324 Bk AR A

#i 4. (Coreius heterodon) 3 J& T-#1E H (Cyp-
riniformes). #% #} (Cyprinidae). 3V #} (Gobion-
inae). )& (Coreius), FE 446 1E KL T AN
H R BAE AR, R A AR R
yF2 R, 0 TR ] T Y AR e
b, JE T HL R g s A £ 2R PIA] 1), KR TR
165 g5 S0 i Y 0 2 ) 7 O g B I, b T AR
ANEERIE R, B AN 22 ) AR K HL B K
HE 390 300 i A £ SIS PO O 2 i I O X e £ g
5, HmE g FEE AR BUFLE, Mk

IWHSBHA: 2019-09-26  {&EIAH: 2020-06-16

BEITE = op E KR A B JE AR L 45 9% % T (2019 HY-JCO101)
F—1EE: B (R, NFELEFEPF, E-mail: tianbol191025@163.com;
R&W, MFFEIFEPF, E-mail: 172300399@qq.com

BIEEE: fAkF, E-mail: weigw@yfi.ac.cn

https://www.china-fishery.cn

JLHAERIKE, L AKE B BRI &, Hoan B
PRI, R RS R, S
M) 4 V> —AR VT K M ol 1, OF LR A A A A
BATRE T B REM . 5 A, R e 5,
HA®RSWAETEME, WEE Mg,
FRGET, 2002—2007 4, & R 4
TP 107 e 3K 3] 380 t, MK 72.4%, 20 i
70 70 4EAR, BT, SO B VLRIV AR £
WY HL) 3 5 AT 35 50% . 25.2% F 16%" 5 i
Bl 20 A2y, RUEE AL 12.9%, PSR S0

o E K P2 2 320 sponsored by China Society of Fisheries


https://www.china-fishery.cn

13 Ho¥, % KICHhiR B BOR i 4RI 5 A K 69

B1 &
Fig. 1 C. heterodon
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RBUTB R KL A SR DU LI AL B,
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FIAR A A5 1, T8 32 7T BE O T4 fa 4F I A
IR E S 2EI AR WARGE . ABFIEARYE 2017—
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1.1 HEARE

2017 4F 7 H—20184F 12 A, #E s B
=23 (M K/ 3~6 em, M4 300 m) %
FORFE S 0 A AR B IR SN SE AT R AL A
Yregia, R AR @, K E 0.1 mm) AR
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eV R 25 300 ) O T, IR 37 R BE ) ) B RE AR
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PR A B OC R R Keys AXUHUE
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MIR) FIRHA E AE I LY AN 1a] , A4
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W, 53 5l 2R 7 A8 R ¢ B ) TN AA B (mm) 1
PRI (2); Lo W23 3R 78 ML AL (mm) Fl
WL R R (2); k #m A K IR FEE );
fo FRHR A KR SRS b IR KRAR TR ICR
K mREIE 8. &K SEH Ford Jr
21 Beverton 7 Al B,

2 HEiH

2.1 RKMERESH

AN, HoRAEM MAEA 435 B, Hrh
MR 210 B, MEfa 225 B FREFREAR IR K A
il 152~325 mm, “F#&K (233.2473.4) mm, fi
PR K S 171~290 mm, (5 B 93.3% (& 2).
Tl B AR A (A S 2 0 A VB T 33.1~429.8 g, F- 31k
B (182.40485.4) g, IR E<270 g, Kk
1A 89.2% (& 3).
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Fig. 2 Distribution of body length for C. heterodon
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Fig. 3 Distribution of body weight for C. heterodon
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PLAr R S AR AL, i 1~5 WALk, o 2 i A
I HILHA, BT 75.6%; 5 AR,
I 1.12%, AR h R LB 1 0 1.07, &R
JrkEE, 51 1A BEEES (P>0.05),
{HAEAS TR AR 21 Hh 25 5 B 3% (P<0.05), Pt
191~230 mmfA K20 P, Al Ho A5 38 R T Mk
TE 271~330 mm {RKC A, HEPE L ) d 25 R Tk
(& 4,

23 RKEFEE

MR- AR RIFATIG, KM R
WA R, HACR LR KRR

L(Q) =56.672R + 67.686 (n=210, R*=0.740)

L (3)=51.701R + 67.276 (n=225, R*=0.672)

L(FEA)=52.983R+72.439 (n=435, R’=0.678)
A, LTS (mm), R 9 SEIN AR % b4 4
& (mm), HAWRRBMRAL EXRA T, 53
BRI EARRK (R 2). KK, Q. IMEE
(R+3) My TR 55 390 330K 22 ] 34 6 B 2 M 22
5 (P>0.05), WHRITREAKSE.

2.4 TR AR E R FNET 8]

& H Oy R REAR SR . 8 R A MIR {5
KRB Z B AL E 5 s, N 4—6 A A2k
W, WHFEARYE, SAFRIE, 4558 58R,
RO B K IR7E 2 H \efk, 78 7—8 H ik
. MIR{HTE 7 A/, 5024, 8—9 H 535
FE 032 Fi10.45, HAMRAL; 10 H—¥4E3 A,
MIR{H 4 0.68~0.82, A TG MIE . HHEE
SYMTEEI, MIR EAEATR A 0 Z (B A7 A 35 22
5 (F=64.109, P<0.05), Hih7—9 H MIR {5 H:
il 7 {3 MIR {8 Z A A7 1 3 1 25 =% (P<0.05), 1M
HoAth £ Ay Z 18] MIR {6 A7 16 B H V% 5 (P>
0.05), A LA T DK BT A7 58 9% 1 309 R 145
TR ] A BEAR ) 7—9 H o
25 HKMERENXE

X U A B o O R A B AT LA

W(QR)=6x10"°L**(n=210, R’=0.972)

W(3)=Tx10"°L*®(n=225, R*=0.952)

WK (Q+3)]=7%10° L (n=427, R*=0.963)

Ll ERR, QMEZE TR FEER P>
0.05), Al LAIA IR EIR (Q+3) HHE . ¢t I TR,
TR BIR B b AE (3.11) 5 4] H B K FRIS{H (3.00)
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Tab.1 Age and body length data for females and males of C. heterodon from Wuhan, Yangtze River, based on scale readings
158 2W% 3h¢ 458 She Mt
gE| 1 year 2 years 3 years 4 years 5 years total
items Mo F M MM F M M M F BE M M OF M M M F M M M F B M
AR body length range
150~165 mm 2 2 2 2
166~180 mm 1 2 4 12 5 14
181~195 mm 4 2 11 21 2 17 23
196~210 mm 10 29 9 11 19 40
211~225 mm 20 11 10 39 30 50
226~240 mm 12 22 23 1 2 35 25
241~255 mm 20 26 2 22 26
256~270 mm 24 13 3 4 27 17
271~285 mm 15 7 15 7
286~300 mm 29 15 1 29 16
301~315 mm 7 3 1 1 8 4
316~330 mm 1 1 1 1
PR K/mm  mean length 179.8  194.6 220.8  209.3 2462 2493 293.6 2978 3153 3115 2502 259.7
br#fEZ/mm  SD 55.1 45.8 61.9 42.4 65.5 78.2 78.9 65.8 77.8 84.8 77.8 65.3
Rt/ total 7 6 57 73 87 112 57 31 2 3 210 225
H4rt/%  percentage 1.6 1.4 13.1 16.8 200 257 13.1 7.1 0.5 0.7 483 517
s male @i female N 4827 mm; MR W 1573.7 g5 “F1
100 o KRR kR 021 a7 B A KARR 4, M-0.25 a
S & % (" 6).
25 P KR
o8 20 L=482.7 {1—exp[—0.22 (++0.25)]}
0o B ; Pk KT
165185?23;2;23%;21i75305325 W=1573.7 {1-exp[-0.22 (+0.25)]}*"
body length medium R4 Bk e dl A K& (& 7), BoR

4 fHEEEKERME
Fig. 4 Ratio of sex for C. heterodon in
different body length groups
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Tab.2  Back—calculated body length at each age for C. heterodon mm
R SUKCKESN
TiH R S K back-calculated body length
items age groups observed body length I 2 13 I4
3 1 194.6+45.86
2 209.3+42.46 155.6
3 249.3+78.27 151.7 209.8
4 297.8+65.82 150.2 195.8 289.6
5 311.5+84.87 125.7 185.6 266.7 309.5
{ 1 179.8+£55.14
2 220.8+61.96 149.5
3 246.2+65.56 148.1 204.6
4 293.6+£78.96 142.3 192.8 285.5
5 315.3+77.87 144.5 186.9 270.4 310.1
BEG+9) 1 179.8+45.85
total(F+%)
2 211.2+54.76 155.0
3 241.7+65.86 141.7 209.8
4 252.4+67.14 138.0 185.7 287.7
5 310.2+69.76 139.0 180.6 267.5 307.6
TE: L1s L2+ L3MILAZHIZORT. 20 SR4E g H kK
Notes: L1,L2, L3 and L4 represent the back-calculated body length of 1 year, 2 years, 3 years and 4 years, respectively
12 —— WK E MIR .35 600 ¢ 1 600
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1.0 fr ™\ 330 e
‘ 17 18 -8 25 3
v |12 . s £ = 1200 .
08F | o g g & 400 o0 <
& ' 20 < & E 5 i
1 ~ = 9
S 0.6} 115 = E et 800 o 2
) >
0.4 110 ¥ 5 73 200 } P ]
2 < ot 1400 8
0.2 5 g 8K body length
° -o-fkFifE  body weight
0 0 06+ v T 0
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B 5 A& MIRERRIGIERKEHAZEK

FRAER 2 2 b BT RAEERE IR A KL

Fig. 5 Monthly variations of the MIR for C. heterodon

and water temperature in Wuhan

Numbers on the standard error line represent the number of samples

LL/dP=—23.36 ¢ 02029
(Y3 RS E

dWide=1077.42 & 2 (x+0.25)[ -2 (t+0.25)]2.l 1

AR T A R R T

EWIdE=237.03 e 022029 [1- e 02 (x+o,25)] 111
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Fig. 6 Growth curve of body length and

body weight of C. heterodon
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144 BB, 45 RICPR UL B @ ) AR 5 4R K 73
0 3 o6 9 12 15 18 21
—— &4 body length = 0 — » 60 =
= 120 ¢ —o -fRJfit body weighty 160 - ED "f_p
0 = 2 o o
= = > o =
w90 B {120 % 3 g I 140 B
[N 4 = > | O o g ,8
e \ JE ms ¢ g
¥ 60 \ 180 b _g = ! —— & body length = g
o o, S W -0} —o-fkFEHE bodyweight] 29 X E
N Q =E we 44 Gl
K = a = o en ] UIEH an
~ g 30 41 40 £ = llﬁ G ] (A
= % ~ = ] ] W o
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0 3 6 9 121518 21 z 08 5
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Fig. 7 Growth rate and growth acceleration rate curve of body length-body weight for C. heterodon

B PRBTRHGINB BEAE + < 55 Hi M IEME, >
515 Ja A tfE, fE=5.15800, DR HIARTTE R
AR, X LR AR A BT 4391 R 335.6 mm
H1501.7 g(K1 7).

3 vHie

3.1 FR R B HIFNET (8]

W& R A, TR Bl A S e
BT ERE, RIS T LA K
ﬁ%$#0A$%H.mMﬁ@ i 4b BN
5 T N SR AL, BOACH 2 BER 0 2R A 1 5
SE MY AER RS ABIESE b BT A AR A B AR I 22
Y M 4 ok, R TR B b oA 4 i 55 0E A
AR EHNY, XCAEREMIR D (C. guichenoti)
B BARRNIRUE, KHR o 10 25 1y 8% 4 4808 iR
W 14, BRI L AMERARER 1l R Eun s,
Y (Dentex tumifirons) W85 F 1 4T B, 2 1~ 4F
s A, BIEFREAF G, F5
) B ) AN S — BT PR I S A 5 S RN o
ARIAEWS , H FH I TRk RN B ) i RS
R (MIR) 7 i VT 15 S5 X AR 58 T8 1 JR) 1 2 sk [ 3
T8RN . Horb, MIR V523 52 X 8% Fr 48 S0 2110
WK, gH#GTERSGIH S 00, %Ik
1y 3 05 v T B )2 A A flﬂiﬁﬁi% BN
SCAE P o 6% R MIR (E Y H A2 o E T
R B (Squalidus argentatus) F D) ,ﬁ (Pseudobrama
simoni) W AF W8 JE B R 101 2 1 4R B B (] 43 5]
Ha4—TAM3—5 ),
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ML H AT A ERE, 0 Weatherley 46 58 IA N

AR Y BT e SR R s . R R R
AR UL B B TR B AT G . i B AN SRR 45 ] f0 2
AR s e %, X AR RO EREE A, ik

5 K AR A 1 DL ORI T (G BRI iR
), MTA KR MEAERT, PO IR BE Bl A Ry
AR IE ) B BB AL B . Newman 260 L IE 52
T 6°C WZEV KIS S EN AT LIE i —AMERS . A
WF 5 38 1 % 4 7 8 F MIR (8 1938 H & B30,
ST X DUV B AR A0 A S TR R A R 1 4R, T LR
B 7—9 A, XS5BT &R (6—9 A)
MG, He—9 HAKREN R ZEC LM T
6 °C, HE—2L U0 T A s 25 R Ema b . F 2
FFA5 5 o8 o 4 £ dels R AR Ak I 9T IE SR A
FEAE 9 8 MU0, T A R SRR R AR R A
3—5 AIB A, T BUGAERA NI TE 5—T7 B,
iR SRS AR LB R, B ARk 22 5 0 R A
BT 5 AR T EARA X, dnfesRE
LB EE OKIRSE) 2596 5%,

32 MEBEEKSH

e 5 DEPTAG T B AR R A i AT H6
B, Wi E AR SR EER R, Ko
IR B R R IKA N w=al’, Kb bl
Bae, R—AEZENERBIES . RIEHE
bR KRG B, T LU W ) A ) A R R T R A A
SFLEEI A, A b=3, D A AR B 4 L A
ARy A b>3, MR ARE KRR TR KA K
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R A b<3, WIAHR . ARWFFE, MM R
bR LR 2L b E (3.10) W = T MM (3.08), KB HE
PEARXS LS AR KR i, ARk R s, DORIF
HRES

H i i F 5% ) i von Bertalanfty 4= 4451 7Y 1)
J% Beverton-Holt % P IPAG AR, Y2 DL b=3 M HY
&M, AT B () Wb HS 3 AR
FEMZESR, W UEA W52 R A von Bertalanffy 4=
KRG OAERKEGHN . 5o, Aot
55 H A ) T PR B A b (L S5V B (3.10) Y 4
UL, BT MR i S R0
B VLB (3.30). 1 MIYLEL (3.22) AR IHTTEL (3.24)
BFFEZE R 2R K, FHE IR TIER#EA KA
R, X UL BT AP R, ERRRIE S S b (AR AR
Ak 5% b BN B RT3 25 R A R )

ERSECkRR A A KR 2
0.05a'<k=<<0.1a' MW@ AERKER,; 0.1a'<
k<02a' HSERFAERKIA,; 0.2a' <k <
0.5a ' AP ARKISAID ARiFd, M
(S AEKREKE N 021 a7, H57E Lif
DUJIYEHEBE (023 a ) IO IE 45 R AL, J8 T
PR Az R 2 A e B BT B ) A K R
e, e T M B (0.09 a ) AR I VT B (0.08
a') 5 [E & 0 B A £ BT 245 R (0.12 a )P A
L, JRFoEEARKIER, XS T HER
2O, ek H5REFEARNMEG RN, W
Sk A AR I o R R e /ML 5 ) AR K S R
i R R Y, FE VT BER AR B e KA AR A
KR 530 mm", 17 A UH VT BEREAS B B R AR R
303 mm, FEHAEKSHOTAGE MR/,

3.3 HEKIIK

TE AR, A 1 31 B A AR S Bl
W R AR Shmi Ak, Xt —Fh A 2858 .
2B YN IR R TR 0 2 BEL B S e, E R AT S
T3 BT Bt A MEREPE R 1 1 BT 2 2 1Y,
R Tz LB R B R, AarsE
PR 10 1.07, 3R B DOTL B 0 2 Y PR 5
R E . MR ERK SR & R
WL ARSI R A, S g4 R PR L [
YEFBYZE P, [/ R FEAS Rk S, ] g
AFEAER R, AN B8 W) Bi(Rhinogobio vent-
ralis) TEAN RV Be R FUAR [R] 07 45 i A K S 8K
2% S K B (Hypophthalmichthys molitrix) .

https://www.china-fishery.cn

i (Hypophthalmichthys nobilis) Fll % & (Ctenopha-
ryngodon idella) TE VT . ERVLFI R BITIK R,
PRI A U FIAEDRH ) 22 S 117 S B0 A R A BT AN []BY

20 42 80 A1 90 4FAT, KL+ . it
WA RIR UL, DL R I 13 1A~ S 3,
ARIFFFEAR B KA R 5 8%, H ISR & T
BULHR 1.2%, X5 2016 -7 =Wk PEIX [ I A 45 51
(B i Sy 4 %) AEARLRY, S0 W 4 f0 R B T g i B
TR AL G . 534, ARBFFEIC s 1Y Hi 1 fe K
PR 325 mm, /N FAE SR (518 mm) |
LU BE (530 mm) G2 R A o R AR M HAR
WG T 25 08 R A 1 7 B R K /N 7 g sl | At
TLBCAS W I P S AR 5230 X fh 2z Rl g 51
BEEE R PSR M RN X ERA
K Ayl ARt AR AT BE O 28 i B/ N RAE IR R
Y] £ o 18 U 06 Ak RT /N AR AR B 5 AT B S A B
PG, SR L aek BEAA5 1 — ol A 28 10 A %

34 fRipHETERRE

KA B KA & d sl s, BHAR T 4 fa
F14) 3000 9 38 G, Ok LR R AT AR R B .
ST SRS — S B A S i) £ 45 Il i A £ 2 Y
o 03 A B, R AR Y AT 2 AR R E .
JiAh, L H AT N TR R M A, B
T BB AR R, B, W OT R A 4
N T BFHAFHAR DU A i £ 7 38 58 3 i 2 43t
b 38

AR Y X T L B IR SR B LA AR A A AR
o anTe B AR S fE PO R A4 s
PRUR A T RS BT, MRS, IR
mik, ARHE AR R, 1997—2001 4F &
T 4 £ 58 U5 5 T B 60%, 1 #E 2003 4F KT
AR A S S, B N VUL 4 6 Y
TEUR L TE A6 M BE 1] R (H R AR R R AR
Wiz )5, i fon] e SOTE G E R R R .
KALAARE A T AR W (Y S0, Sy £ 5T 9% I 1Y)
SRR T A, I T i sk R AR 5 4 )
RS B e
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Age and growth of Coreius heterodon from Wuhan stretch of
the middle Yangtze River

TIAN Bo '’, WU Jinming®>, LIANG Meng’, DU Hao’, WEI Qiwei "'

(1. School of Animal Science, Yangtze University, Jingzhou 434025, China,
2. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs,
Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract: To reveal the age and growth characteristics of Coreius heterodon, we collected 435 specimens from
Wuhan stretch, Yangtze River, between July 2017 and December 2018. The result showed that the body length
ranged from 152.1 to 325.2 mm with the mean of (233.2+73.4) mm, and that the body weight ranged from 33.1 to
429.8 g, with the mean of (182.40 + 85.4) g. The age ranged from 1 to 5 years and the dominant population with
the mean of 75.6% was of individuals of 2 and 3 years. Although there was no significant difference between the
sex ratio (male: female) of 1 . 1.07 and 1 : 1, there was significant difference in different body length groups. The
female dominated in large individuals, while the male dominated in small individuals. The marginal increment
ratio (MIR) of scales showed that the formation time of age was from July to September. The relationship between
body length and body weight was described by the equation: W=7x10°L*"""(R*=0.963) and significant difference
was not found between both sexes in the length-weight relationship. The relationship between body length and
scale radius was described by the equation: L=52.983R+72.439 (R’=0.678). The Von Bertalanffy growth function
was L=482.7 {1—exp [-0.22 (++0.25)]}; W=1 573.7 {1—exp[—0.22 (+0.25)]}*"", respectively. The inflection point
age of growth was 5.15 years, and the corresponding body length and weight were 335.6 mm, and 501.7 g, respect-
ively. C. heterodon in Wuhan, Yangtze River had a simple age structure with slow growth rate. It is urgent to take

necessary measures to promote the spread of its population.
Key words: Coreius heterodon; age; growth; Wuhan stretch; Yangtze River
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