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2.1 FhEfLEH

ERILE B—RMITBCRERNEE 470 B, &
KIGH A 27.7~93.8 cm, fAK H(54.4£12.9) cm,
IREVLRE N 0.36~11.28 kg, AR K (2.81+1.76) kg.
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364 [ K R 2 %26 45

180 140
120 +

—

(=3

(=]
T

—
[\
[=)
T
o0
(=]
T

U frequency
el
(=)

N
(=

°Z%?2

U frequency
wp

D77
T

Y/

N\

N

N\

§§
0 NN PINNAN
10 20 30 40 50 60 70 8 90 1 2 3 4 5 6 7 8 9 1011 12
& K:/em body length & /kg body weight
BT AT B IR MBS A A 70 A P2 AV B IR M VT B 1 4 i 4 A
Fig. 1 Body length composition of Hypophthalmichthys mo- Fig. 2 Body weight composition of Hypophthalmichthys mo-
litrix in Yichang to Jingzhou section of the Yangtze River litrix in Yichang to Jingzhou section of the Yangtze River

F1 KIHEE M TEREENSFREBRKIGE
Tab.1 Body length and body weight from different age groups of Hypophthalmichthys molitrix
in Yichang to Jingzhou section of the Yangtze River

S A /em JwHl/em 1A kg JuHl/kg Ba H 4 /%

age of year body length range body weight range quantity number
0+ 28.8+1.6 27.7-29.9 0.40+0.06 0.36-0.44 0.78
1+ 44.244.6 35.2-50.0 1.34+0.43 0.61-1.99 12.11
2+ 46.6+5.9 37.0-59.1 1.66+0.68 0.77-3.28 21.48
3+ 55.1+4.2 43.5-61.5 2.64+0.68 1.04-3.96 27.73
4+ 62.4+4.1 53.0-71.0 3.60+0.84 1.33-5.90 23.44
5+ 68.3+4.9 63.0-77.3 4.80+1.10 2.74-6.50 7.81
6+ 76.6+7.0 70.4-93.8 6.49+2.15 3.83-11.28 6.64

22 fFK. FESHBEXR PR (L) A2 (R) B IR IRTEL 5 B0 2 o 5

KILE B —JAMTLE SR (DR EW) KRN L=15.654R+10.889 (R?=0.8283, n=256)
Fr Pl & MR K fiR E RN w=4.0413x (Kl 4),

107°L*7% (R2=0.9297, n=470)., F ¢t KB4 K F{k 100 -
N P > =15.654x + 10.889 .
AR TRAL b 55 3 22 50, 46 eogs |
. e ~. S \. AVARN ~ s <
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12 ¢ E
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2 8}
g | 2 ; i :
Eo 4% /mm scale length
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g 4 KU AT B KRB 56 5
27 Fig. 4 Relationship between length and scale length of
0 f . , Hypophthalmichthys molitrix in Yichang to Jingzhou
20 40 e {’:/cm6gody Jength 80 100 section of the Yangtze River
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Fig. 3 Relationship b length and weight of N .
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Hypophthalmichthys molitrix in Yichang to Jingzhou
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Rl TR R R A AR 2 304 1, T T 4l £ R B B

ARPEEE YA RAE RAEAR AT LU HAE KT (2) 4~6 IR MR R AR T ORI RE, 2 K4
el 2 BB (1) 1~3 @A MR AT BRI, BeB Behe i 2 2 TR & &
B, FARISRIIR AT 3 LU M, b R B RACRRERIGE 3).

*2 KIHSFINTEREERINAKMERRK
Tab.2 Observed body length and back calculated body length of Hypophthalmichthys molitrix
in Yichang to Jingzhou section of the Yangtze River

M SEPAA K fom A K /em back calculated body length N
age of year observed body length L1 L2 L3 L4 L5 L6 sample number

1+ 44.2 29.15 31

2+ 46.6 29.22 41.29 55

3+ 55.1 29.92 40.80 51.09 71

4+ 62.4 29.82 40.56 50.32 56.22 60

5+ 68.3 29.34 41.51 50.81 56.82 61.73 20

6+ 76.6 29.08 40.25 50.92 56.61 60.94 64.80 17
JInBCE#4{H weighted average 29.42 40.88 50.79 56.55 61.34 64.80

*3 KIHEEHMIBRBAKFIAEEKIEL
Tab.3 Growth measurement of body length and body weight of Hypophthalmichthys molitrix
in Yichang to Jingzhou section of the Yangtze River

(LSS {LSC2S
n EEREK/om W B A ! A kg W A ! g ER
i i ik i I T e
weor UK M gopw L bk MKk oRm e gown T
calculated . K#/% calculated . K /% index of
year o leneth observed  instantane- lati body weich observed  instantane- ati constant
ody lengt bOdy length ous growth relative ody weight bOdy welght ous growth relative growth
rate growth rate rate growth rate
1 29.42 - - - 0.45 - - - - -
2 40.88 11.46 32.90 38.96 1.11 0.66 90.62 147.49 0.49 9.68
3 50.79 9.90 21.69 24.23 2.02 0.91 59.76 81.77 0.54 8.87
4 56.55 5.77 10.76 11.36 2.72 0.70 29.64 34.49 0.38 5.46
5 61.34 4.78 8.12 8.45 3.40 0.68 22.35 25.05 0.37 4.59
6 64.80 3.47 5.50 5.65 3.95 0.56 15.14 16.35 0.30 3.37
24 ERFEMEKSH 20 1'%
I BT B B SR I, BT 16 s
o 1Y &
¥ A9 Von Bertalanffy Az 4 5 2 X HAR K R {4 2 B
—pah v NN L A e N >
HAIEATHEA . Gl RN AR A KA REFR B0 2 60 2
BRAE L= 1047 cm, k=0.1603, fo=—0.89, 28 g
PR AATE X BRI wa, = 14.81 kgo A KARAE €00 7 ﬁgﬁyreﬁt 1%
" NP _ — ody len
ke = 3.2448, K LARSHUCA V-B EKITTE, P .
BE R % 5 10 15 20 25 30
4E % age of year
MK{QEEJL/( L = 104.7[17670‘1603(&089)] i N i
B Fls  KYLE ANV B A A KA
'ﬁxiétﬁ W.= 14 81[1—6 0.1603([+0.89)]2A7546A
e PRI A R K T R
*E%Eﬁ*%* AT A A A 0 BRIS R R A MKE, Fig. 5 Growth curve of body length and weight of
j‘JFT@E W ,fzigﬁ il MKE (94 K [ﬂ] Qf(@ 5) i 114 MKJL/Q/EE Hypophthalmichthys molitrix in Yichang to Jingzhou

section of the Yangtze River
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Fig. 6 Growth rate and growth acceleration of body
length of Hypophthalmichthys molitrix in Yichang to
Jingzhou section of the Yangtze River
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Tab. 4 Age structure of Hypophthalmichthys molitrix
AE W4 /% proportion of age of year gy
Ay year Hi 5 site M ° Prop geoy . ik
1 2 3 4 5 6 7 literature
.y 52
jog1  WKILTR ) ) - - 33.3 44.4 18.5 0 3.7 [71
Yangtze River mainstream
1991—1992 K#EYH Swan Islet 66.57 30.60 1.49 1.19 0.15 - - [12]
1994—1999 £ JT.{i# middle Yangtze River — 24.24 51.52 16.16 3.01 5.05 - - [19]
2001—2003 ] Jingzhou 15.38 61.54 23.08 - - - - [8]
f=d=| Hal W 2N
2016—2017 FA—HM 0.78 1211 21.48 2773 23.44 7.81 6.64 A
Yichang to Jingzhou this study

HER 5AmMERENHIAAE —EKER, H K
A 3T S TR (1 2 U A7 3 B BT Y R R R,
27 THI ) R 3R S 30T #h ST ARSI 1Y T R R e
FU/ DR B RN, 2] B B8 IR D
3.2 EEREREFMN

0 2 1 A K U 3845 R 52 2% 1) BRI 25 A A1
HAERMER, £KERIEYF AR S — MG
IO S P 22— ST AN [ A i 4L B ) M K B,
75 H b RIF 5% v 2 2 Bk KT b g T R T B
TR E O ol R R g S
TR ROK M X S AR AR5, KK
YU VLB e 1) A R PR e S At K S A He AT 2
P 5).

K VT i A AR K He g 25 31 B, 20 42 50
EARZE 80 AFAR [ AF o 4 e 1) 44 4 S22 A O 34,
80 FACE I/ MEF . T/ N RE SR A

PIENT, ERIEE R AR 55—
BT 38 Uk, AREEHEIN RN K TRE ) 5 3L
THER AP, & 5).

IR . FREEED AT BB B AN A 1 A=
i v R < Y N N e A1
PIBFFE (3R 6), A K35 A a2 5.0~5.8 i,
W R K AJE B2 103.0~105.0 cm, SAHIFTL;
RICH B 22 7 b AL 2.9800~3.0510, HEig
Az K T L —0.487~0.0316, W7 IT 14 5 31 Fl 2
19.865~24.127 kg, R A K £ EHE 6.198~
7187 kg, SAMRERA —E xR JFH AT e
7 H A (R BIF 5 Hp i R B Bl ) U K, ARG
LB e R Rl A, AR RAHIEFRE o 5B/ T
L AT K (RN, AT XS ] B R 0 2R R M RE E
Frie o ax i p R U B R e g AR AR, KT T
Uit HP B 1 AR KRR S O BTG, R KLY

A PR, — RS a2 3, ERR AR K MEREZ W IR .
x5 BERYTMMRAK
Tab.5 Observed body length of Hypophthal michthys molitrix
TN AR A 4% 524K K /cm observed body length of different ages of years ip
Ay year Hi S site AR il . ik
sample number 1 2 3 4 5 6 7 literature
1959 ‘H& Yichang 30.0 47.6 63.3 73.9 80.4 - - [21]
1963 1 1 Hukou 31.0 48.5 60.1 66.3 73.0 - - [21]
1976—1977 LI Hanjiang 57 28.1 34.1 48 59.9 - - - [11]
B :
1989—1991 E’,‘{'“M(Pi ) 1418 32.0 39.4 46.7 52.0 55.5 57.2 59.4 [14]
Biliuhe Reservoir
1991—1992  KIGI Swan Islet 670 25.8 352 44.1 52.6 62.4 - - [12]
1991—1993 K3 Swan Islet 144 28.0 34.2 44.7 53.8 - - - [13]
2008—2010 VLA Jiangjin 149 16.0 27.7 42.0 50.7 61.4 71.2 - [10]
=] 7n~| I 2
2016—2017 H,E' TR . 470 28.8 44.2 46.6 55.1 62.4 68.3 76.6 ZFBBL
Yichang to Jingzhou this study
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Tab. 6 Growth parameters of different populations of Hypophthalmichthys molitrix
] time A site k f o b LJjem  Wikg — Wylkg 0 ik
literature
i 7 Hukou 0.2406 —0.0316 5.3 2.9800 105.0 24.005 7.088 3.35 [5]
1996—1999 KYLr FJi
upper and middle 0.2030 —0.4870 5.0 3.0510 103.0 24.127 7.187 3.33 [23]
Yangtze River
2008—2010 K7L L ) 0.1882  -0.2165 5.8 29925 1037  19.865  6.198 3.31 [10]
upper Yangtze River
. e EL 3 g
20162017 Ef':‘ R . 0.1603 —-0.8900 5.4 2.7546 104.7 14.814 6.094 3.24 ZFET}L
Yichang to Jingzhou this study
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Studies on population structure and growth characteristics of Hy-
pophthalmichthys molitrix in the Yichang to Jingzhou section of the
middle branch of the Yangtze River

PAN Wenjie""?, GAO Lei', YANG Hao"?, LIU Shaoping', CHEN Daging', DUAN Xinbin', ZHENG Yonghua®

1. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
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Abstract: Hypophthalmichthys molitrix is one of the important commercial fish in the Yangtze River, and
the section between Yichang and Jingzhou is an important spawning ground and habitat of H. molitrix. In order to
study its population status in this area, 470 samples were collected from the annual survey of H. molitrix carried
out from 2016 to 2017. The population of H. molitrix has a relatively complex age structure, which contains 7 age
classes ranging from 1 to 7. The preponderant age class was comprised of 3—5 year-old individuals, making up
72.7% of the total. Body-length range of the population was 18.2-93.8 cm, mainly between 40.0-70.0 cm (77.2%).
The relation between body length and body weight was estimated as W = 4.0413x107°L*"* (R2 = 0.9297, n = 470),
for non-uniform motion pattern; Von Bertalanffy equations and the corresponding growth curves were calculated
as L=104.7[1—¢ 10008 =14 81[1-¢ 1P 0802734, orowth parameters were estimated as L,, = 66.6827 cm,
Wrp = 4.2753 kg growth inflection was 5.43 years, and inflection point length and inflection point weight were
L, =66.6827 cm and Wrp=4.2753 kg, respectively. The results showed that the population structure of H. molitrix
was complex, but the growth performance had declined. Conservation of the population and habitat of this species
should be prioritized.

Key words: the middle reach of the Yangtze River; Hypophthalmichthys molitrix; population structure; growth
characteristics
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