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Abstract. Length–weight relations (LWRs) were estimated for 46 fish species representing 8 families and 
29 genera from the lower sections of Jialing River, a tributary of Yangtze River basin, south-western China: 
Opsariichthys bidens Günther, 1873; Squaliobarbus curriculus (Richardson, 1846); Ancherythroculter kurematsui 
(Kimura, 1934); Chanodichthys mongolicus (Basilewsky, 1855); Hemiculter tchangi Fang, 1942; Pseudolaubuca 
sinensis Bleeker, 1864; Pseudolaubuca engraulis (Nichols, 1925); Parabramis pekinensis (Basilewsky, 1855); 
Xenocypris davidi Bleeker, 1871; Xenocypris fangi Tchang, 1930; Hypophthalmichthys nobilis (Richardson, 
1845); Hypophthalmichthys molitrix (Valenciennes, 1844); Sarcocheilichthys nigripinnis (Günther, 1873); 
Sarcocheilichthys sinensis Bleeker, 1871; Squalidus argentatus (Sauvage et Dabry de Thiersant, 1874); Coreius 
heterodon (Bleeker, 1864); Coreius guichenoti (Sauvage et Dabry de Thiersant, 1874); Rhinogobio typus Bleeker, 
1871; Rhinogobio cylindricus Günther, 1888; Saurogobio dabryi Bleeker, 1871; Saurogobio gymnocheilus 
Lo, Yao et Chen, 1998; Gobiobotia filifer (Garman, 1912); Xenophysogobio boulengeri (Tchang, 1929); 
Onychostoma simum (Sauvage et Dabry de Thiersant, 1874); Spinibarbus sinensis (Bleeker, 1871); Procypris 
rabaudi (Tchang, 1930); Parabotia fasciata Dabry de Thiersant, 1872; Parabotia bimaculata Chen, 1980; 
Leptobotia elongata (Bleeker, 1870); Leptobotia taeniops (Sauvage, 1878); Leptobotia rubrilabris (Dabry de 
Thiersant, 1872); Leptobotia microphthalma Fu et Ye, 1983; Jinshaia sinensis (Sauvage et Dabry de Thiersant, 
1874); Pseudobagrus vachellii (Richardson, 1846); Pseudobagrus pratti (Günther, 1892); Tachysurus nitidus 
(Sauvage et Dabry de Thiersant, 1874); Tachysurus dumerili (Bleeker, 1864); Hemibagrus macropterus Bleeker, 
1870; Liobagrus nigricauda Regan, 1904; Liobagrus marginatus (Günther, 1892); Silurus asotus Linnaeus, 
1758; Silurus meridionalis Chen, 1977; Glyptothorax fokiensis (Rendahl, 1925); Glyptothorax sinensis (Regan, 
1908); Siniperca chuatsi (Basilewsky, 1855); Siniperca knerii Garman, 1912. Data were monthly collected from 
May 2013 to October 2016. The values of coefficient a ranged from 0.0046 to 0.0237, and the values of exponent 
b ranged from 2.66 to 3.26. The length–weight relations of two species have not been previously reported. 
Keywords: length–weight relations, ichthyofauna, Jialing River, Yangtze River basin
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INTRODUCTION
The Jialing River, with the largest river area (160 000 

km2) within the Yangtze River basin, is the first tributary 
on the northern banks of the upper Yangtze River. 
There are approximately 156 fish species inhabiting the 
upper Yangtze River basin, including 54 endemic and 
12 endangered species (Jiang et al. 2016). The aquatic 
environment of the Yangtze River basin was gradually 
damaged by construction of the cascade hydropower 
stations and excessive dredging, which led to decreasing 
aquatic biodiversity and fishery resources (Wu et al. 2011). 
Accurate length–weight relations (LWRs) data are widely 
used to better understand the species conservation and 
population dynamics (Ruiz-Campos et al. 2006, Froese et 

al. 2011), however, the growth data for the endemic fish 
species are lacking in this key fishery regions. The present 
study describes the LWRs for 46 common fish species in 
Jialing River. 

MATERIAL AND METHODS
The study was conducted in the lower sections of 

Jialing River (29°34′–29°59′N, 106°17′–106°35′E), 
from Hechuan to Chongqing reach, during May 2013–
October 2016 except the closure period for fishing 
(between February and April annually). Fish specimens 
were sampled monthly by drift gillnets (mesh size of 25 
mm, knot to knot), stationary gillnets (mesh size of 25 
mm, knot to knot), and trawl (mesh size of 30 mm, knot 

* Correspondence: Prof. Jiabo Zhang, 华中农业大学水产学院，湖北省武汉市洪山区狮子山街1号, 430070, China, phone: +86 13307156660, e–mail: (ZJ) 
zjb@mail.hzau.edu.cn, (RL) renlong21@163.com, (WJ) jinming@yfi.ac.cn, (HM) 605114451@qq.com.

mailto:zjb@mail.hzau.edu.cn
mailto:renlong21@163.com
mailto:jinming@yfi.ac.cn
mailto:605114451@qq.com


Ren et al.316
Ta

bl
e 

1
D

es
cr

ip
tiv

e 
st

at
is

tic
s a

nd
 e

st
im

at
ed

 p
ar

am
et

er
s o

f l
en

gt
h–

w
ei

gh
t r

el
at

io
ns

 fo
r 4

6 
fis

h 
sp

ec
ie

s, 
Ji

al
in

g 
R

iv
er

, C
hi

na

Fa
m

ily
Sp

ec
ie

s
FB

n
SL

 ra
ng

e 
[c

m
]

B
W

 ra
ng

e 
[g

]
R

eg
re

ss
io

n 
pa

ra
m

et
er

s

a
95

%
 C

I a
b

95
%

 C
I b

 
r2

C
yp

rin
id

ae
O

ps
ar

iic
ht

hy
s b

id
en

s
88

3
6.

1–
17

.3
2.

6–
97

.2
0.

00
98

 
0.

00
84

–0
.0

11
1

3.
20

 
3.

13
–3

.2
7

0.
99

3 
Sq

ua
lio

ba
rb

us
 c

ur
ri

cu
lu

s
91

11
.2

–2
7.

8
21

.7
–8

18
.3

0.
01

21
 

0.
00

94
–0

.0
14

8
3.

12
 

2.
89

–3
.3

5
0.

99
0 

An
ch

er
yt

hr
oc

ul
te

r k
ur

em
at

su
i

N
o

25
3

9.
3–

19
.4

8.
8–

92
.5

0.
01

48
 

0.
01

17
–0

.0
17

9
3.

01
 

2.
85

–3
.1

7
0.

98
0 

C
ha

no
di

ch
th

ys
 m

on
go

lic
us

20
9

10
.2

–4
0.

7
22

.3
–8

90
.0

0.
01

67
 

0.
01

36
–0

.0
19

8
2.

98
 

2.
90

–3
.0

6
0.

98
4 

H
em

ic
ul

te
r t

ch
an

gi
48

2
5.

9–
23

.3
1.

0–
20

4.
3

0.
00

46
 

0.
00

20
–0

.0
07

2
3.

03
 

2.
93

–3
.1

3
0.

98
7 

Ps
eu

do
la

ub
uc

a 
si

ne
ns

is
63

8
5.

5–
23

.8
1.

4–
17

0.
0

0.
00

79
 

0.
00

61
–0

.0
09

7
3.

05
 

2.
99

–3
.1

1
0.

99
3 

Ps
eu

do
la

ub
uc

a 
en

gr
au

lis
27

5
6.

7–
18

.6
2.

9–
83

.9
0.

00
83

 
0.

00
55

–0
.0

11
1

3.
11

 
3.

01
–3

.2
1

0.
97

9 
Pa

ra
br

am
is

 p
ek

in
en

si
s

14
6

13
.0

–3
2.

7
40

.0
–7

10
.3

0.
01

85
 

0.
01

57
–0

.0
21

3
2.

95
 

2.
82

–3
.0

8
0.

95
3 

Xe
no

cy
pr

is
 d

av
id

i 
54

9
6.

1–
32

.3
4.

5–
46

1.
7

0.
01

37
 

0.
01

13
–0

.0
16

2
3.

07
 

2.
96

–3
.1

8
0.

98
8 

Xe
no

cy
pr

is
 fa

ng
i

26
1

5.
1–

29
.5

4.
2–

35
6.

6
0.

01
65

 
0.

01
26

–0
.0

20
0

2.
98

 
2.

80
–3

.1
6

0.
97

2 
H

yp
op

ht
ha

lm
ic

ht
hy

s n
ob

ili
s

79
9.

4–
65

.6
10

.5
–6

25
0

0.
02

08
 

0.
01

63
–0

.0
25

2
2.

96
 

2.
75

–3
.1

7
0.

95
8 

H
yp

op
ht

ha
lm

ic
ht

hy
s m

ol
itr

ix
24

1
10

.3
–8

4.
5

15
.2

–9
50

0.
0

0.
01

63
 

0.
01

39
–0

.0
18

6
3.

03
 

2.
97

–3
.0

9
0.

98
0 

Sa
rc

oc
he

ili
ch

th
ys

 n
ig

ri
pi

nn
is

68
5.

5–
10

.2
2.

2–
23

.5
0.

00
89

 
0.

00
34

–0
.0

14
4

3.
23

 
2.

97
–3

.4
9

0.
95

2 
Sa

rc
oc

he
ili

ch
th

ys
 si

ne
ns

is
17

0
6.

3–
13

.9
5.

2–
64

.1
0.

01
94

 
0.

01
59

–0
.0

23
9

3.
08

 
3.

01
–3

.1
5

0.
99

0 
Sq

ua
lid

us
 a

rg
en

ta
tu

s
27

65
5.

8–
19

.5
2.

5–
12

9.
0

0.
00

89
 

0.
00

80
–0

.0
09

8
3.

24
 

3.
21

–3
.2

7
0.

99
8 

C
or

ei
us

 h
et

er
od

on
19

2
7.

6–
50

.4
6.

8–
18

21
.9

0.
01

04
 

0.
00

88
–0

.0
12

0
3.

08
 

3.
03

–3
.1

3
0.

98
6 

C
or

ei
us

 g
ui

ch
en

ot
i 

46
4

5.
8–

57
.3

2.
6–

27
50

.0
0.

01
33

 
0.

01
20

–0
.0

14
7

3.
01

 
2.

93
–3

.0
9

0.
98

3 
Rh

in
og

ob
io

 ty
pu

s
18

69
5.

5–
35

.2
3.

8–
50

3.
1

0.
00

95
 

0.
00

79
–0

.0
11

1
3.

06
 

3.
01

–3
.1

1
0.

98
7 

Rh
in

og
ob

io
 c

yl
in

dr
ic

us
26

8
8.

2–
26

.6
7.

2–
23

0.
6

0.
01

09
 

0.
00

83
–0

.0
13

5
3.

08
 

2.
99

–3
.1

7
0.

97
2 

Sa
ur

og
ob

io
 d

ab
ry

i
25

68
6.

6–
23

.2
3.

1–
13

6.
5

0.
01

18
 

0.
01

11
–0

.0
12

5
3.

02
 

2.
99

–3
.0

5
0.

99
8 

Sa
ur

og
ob

io
 g

ym
no

ch
ei

lu
s

27
6.

8–
16

.3
4.

4–
63

.8
0.

01
07

 
0.

00
45

–0
.0

16
9

3.
06

 
2.

79
–3

.3
3

0.
95

0 
G

ob
io

bo
tia

 fi
lif

er
46

3
5.

2–
12

.8
1.

7–
22

.6
0.

01
12

 
0.

00
85

–0
.0

13
9

2.
97

 
2.

82
–3

.1
2

0.
98

5 
Xe

no
ph

ys
og

ob
io

 b
ou

le
ng

er
i

10
8

4.
6–

14
.1

1.
2–

41
.7

0.
01

08
 

0.
00

58
–0

.0
15

8
3.

09
 

2.
92

–3
.2

8
0.

96
5 

O
ny

ch
os

to
m

a 
si

m
um

27
5

6.
7–

36
.5

5.
0–

16
19

.0
0.

01
23

 
0.

01
03

–0
.0

12
4

3.
22

 
3.

12
–3

.3
2

0.
98

1 
Sp

in
ib

ar
bu

s s
in

en
si

s
11

70
9.

5–
43

.2
16

.8
–3

05
2.

0
0.

01
54

 
0.

01
32

–0
.0

17
6

3.
18

 
3.

11
–3

.2
5

0.
98

7 
Pr

oc
yp

ri
s r

ab
au

di
57

12
.1

–2
7.

5
39

.0
–7

66
.0

0.
01

68
 

0.
01

43
–0

.0
19

3
3.

14
 

3.
06

–3
.2

2
0.

98
6 

C
ob

iti
da

e
Pa

ra
bo

tia
 fa

sc
ia

ta
22

0
4.

2–
18

.8
0.

5–
12

2.
3

0.
00

55
 

0.
00

29
–0

.0
08

1
3.

26
 

3.
07

–3
.4

7
0.

98
0 

Pa
ra

bo
tia

 b
im

ac
ul

at
a

41
6.

0–
13

.5
2.

9–
48

.6
0.

01
03

 
0.

00
51

–0
.0

15
5

3.
20

 
2.

93
–3

.4
7

0.
95

0 
Le

pt
ob

ot
ia

 e
lo

ng
at

a
12

4
7.

8–
35

.0
4.

2–
60

5.
0

0.
00

90
 

0.
00

51
–0

.0
14

0
3.

05
 

2.
94

–3
.1

9
0.

97
9 

Le
pt

ob
ot

ia
 ta

en
io

ps
36

7.
7–

15
.6

4.
4–

94
.0

0.
00

96
 

0.
00

40
–0

.0
15

2
3.

11
 

2.
86

–3
.3

6
0.

96
3 

Le
pt

ob
ot

ia
 ru

br
ila

br
is

15
8

6.
5–

21
.0

3.
0–

10
5.

6
0.

01
05

 
0.

00
44

–0
.0

16
6

3.
03

 
2.

85
–3

.3
2

0.
96

4 
Le

pt
ob

ot
ia

 m
ic

ro
ph

th
al

m
a

93
4.

4–
10

.0
0.

8–
13

.7
0.

00
97

 
0.

00
62

–0
.0

12
2

3.
04

 
2.

94
–3

.1
4

0.
98

1 
B

al
ito

rid
ae

Ji
ns

ha
ia

 si
ne

ns
is

11
2

4.
5–

12
.6

1.
8–

34
.7

0.
02

12
 

0.
01

53
–0

.0
27

2
2.

92
 

2.
73

–3
.1

1
0.

96
2 

Ta
bl

e 
co

nt
in

ue
s o

n 
ne

xt
 p

ag
e.



Length–weight relations of 46 fish species from the Jialing River, China 317

to knot). Fishes were identified to species level based on 
morphology in the field (Ding 1994), measured for the 
standard length (SL) and body weight (BW) to the nearest 
0.1 cm and 0.1 g, respectively. 

The relations between SL and BW were calculated 
using the (Ricker 1975) equation

log W = log a + b log L

where W is the body weight (BW, g), L is the standard 
length (SL, cm), a is the intercept and b is the regression 
parameters. Prior to regression, log-log plots of the 
length–weight pairs were performed to detect outliers 
(Froese 2006). The 95% confidence interval (CI) for the 
parameters (a and b) and the statistical significance level 
of r2 were estimated. Overall statistical analyses were 
considered significant at 5% (P < 0.05).

RESULTS AND DISCUSSION
The LWRs of 21 921 individuals from 46 species 

representing 8 families and 29 genera were determined. 
The following species were studied: Opsariichthys bidens 
Günther, 1873; Squaliobarbus curriculus (Richardson, 
1846); Ancherythroculter kurematsui (Kimura, 1934); 
Chanodichthys mongolicus (Basilewsky, 1855); 
Hemiculter tchangi Fang, 1942; Pseudolaubuca sinensis 
Bleeker, 1864; Pseudolaubuca engraulis (Nichols, 
1925); Parabramis pekinensis (Basilewsky, 1855); 
Xenocypris davidi Bleeker, 1871; Xenocypris fangi 
Tchang, 1930; Hypophthalmichthys nobilis (Richardson, 
1845); Hypophthalmichthys molitrix (Valenciennes, 
1844); Sarcocheilichthys nigripinnis (Günther, 1873); 
Sarcocheilichthys sinensis Bleeker, 1871; Squalidus 
argentatus (Sauvage et Dabry de Thiersant, 1874); 
Coreius heterodon (Bleeker, 1864); Coreius guichenoti 
(Sauvage et Dabry de Thiersant, 1874); Rhinogobio 
typus Bleeker, 1871; Rhinogobio cylindricus Günther, 
1888; Saurogobio dabryi Bleeker, 1871; Saurogobio 
gymnocheilus Lo, Yao et Chen, 1998; Gobiobotia filifer 
(Garman, 1912); Xenophysogobio boulengeri (Tchang, 
1929); Onychostoma simum (Sauvage et Dabry de 
Thiersant, 1874); Spinibarbus sinensis (Bleeker, 1871); 
Procypris rabaudi (Tchang, 1930); Parabotia fasciata 
Dabry de Thiersant, 1872; Parabotia bimaculata Chen, 
1980; Leptobotia elongata (Bleeker, 1870); Leptobotia 
taeniops (Sauvage, 1878); Leptobotia rubrilabris (Dabry 
de Thiersant, 1872); Leptobotia microphthalma Fu et Ye, 
1983; Jinshaia sinensis (Sauvage et Dabry de Thiersant, 
1874); Pseudobagrus vachellii (Richardson, 1846); 
Pseudobagrus pratti (Günther, 1892); Tachysurus nitidus 
(Sauvage et Dabry de Thiersant, 1874); Tachysurus 
dumerili (Bleeker, 1864); Hemibagrus macropterus 
Bleeker, 1870; Liobagrus nigricauda Regan, 1904; 
Liobagrus marginatus (Günther, 1892); Silurus asotus 
Linnaeus, 1758; Silurus meridionalis Chen, 1977; 
Glyptothorax fokiensis (Rendahl, 1925); Glyptothorax 
sinensis (Regan, 1908); Siniperca chuatsi (Basilewsky, 
1855); Siniperca knerii Garman, 1912. The most abundant 
species included Pseudobagrus vachellii, Squalidus 
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argentatus, and Saurogobio dabryi. The values of 
coefficient a ranged from 0.0046 (Hemiculter tchangi) to 
0.0237 (Tachysurus nitidus), and the values of exponent 
b ranged from 2.66 (Hemibagrus macropterus) to 3.26 
(Parabotia fasciata). The coefficient of determination 
values (r2) in the majority of LWRs were high (r2 > 0.938). 
The b values represented the range expected for teleost 
species between 2.5 and 3.5 (Froese 2006). Additionally, 
the LWRs for two species were determined for the first 
time (indicated in Table 1): Ancherythroculter kurematsui 
and Glyptothorax fokiensis according to FishBase (Froese 
and Pauly 2018).

In conclusion, it is the first time to study the LWRs for 
the species in Jialing River. The results in this study provide 
significant information in this area for scientists and 
managers which can help them monitor growth conditions 
and estimate species population dynamics for management 
and conservation purposes.
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