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ABSTRACT

As a vital tributary of the Poyang Lake system, the Xinjiang River plays a crucial role in maintaining regional aquatic biodiversity
and sustainable fisheries. However, anthropogenic pressures and climate change have led to significant degradation in fish
community structure, including declining species diversity and population miniaturization. This study presents the first systematic
evaluation of length-weight relationships (LWRs) for 11 native fish species in Xinjiang River, filling an important gap in fun-
damental biological data for this region. Fish samples were collected from 10 sampling sites between June and September 2022.
LWR parameters (W = aL") were determined using Le Cren’s log-transformation method, with 95% confidence intervals and
coefficients of determination (R?) calculated. Results showed that the allometric coefficient (b) ranged from 2.24 to 3.28 among the
11 Cyprinidae species, with Hemiculter bleekeri and Toxabramis swinhonis exhibiting significant negative allometric growth (b < 3).
All species demonstrated high model fit (R? > 0.95). This study reports the first LWR records for Megalobrama skolkovii and
T. swinhonis in FishBase and reveals spatial variations in growth patterns compared with other Yangtze tributaries, likely reflecting
ecological and anthropogenic influences. These findings provide essential data for evidence-based fisheries management and

conservation strategies in the Xinjiang River basin.

1 | Introduction

The Xinjiang River, a vital tributary of the Poyang Lake
system, originates in the Wuyi Mountains and traverses 359
km through northeastern Jiangxi Province before discharging
into Poyang Lake [1]. This subtropical river system,
encompassing a drainage area of 17,599 km?, supports diverse
fish populations including commercially valuable species
(e.g., Cyprinus carpio and Carassius auratus) and endemic
taxa (e.g., Siniperca chuatsi and Pelteobagrus fulvidraco)
[2, 3]. As an ecological corridor connecting mountain and
lake ecosystems, it maintains critical habitats that sustain
regional aquatic biodiversity and fishery resources.

Recent ecological assessments reveal significant degradation
throughout the Poyang Lake basin [4-10], with parallel impacts
observed in the Xinjiang River. Anthropogenic pressures and
climate change have altered fish community structure, mani-
festing as reduced species diversity, population miniaturization,
and increased dominance of invasive species [2]. These changes
threaten to disrupt fundamental ecosystem processes including
nutrient cycling and genetic resource maintenance, potentially
leading to fishery collapse without immediate conservation
intervention.

Length-weight relationships (LWRs) serve as essential tools for
fisheries management, enabling biomass estimation, growth

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the

original work is properly cited.

Copyright © 2026 Qin Ma et al. Journal of Applied Ichthyology published by John Wiley & Sons Ltd.

Journal of Applied Ichthyology, 2026; 2026:5379717
https://doi.org/10.1155/jai/5379717

1of5


https://doi.org/10.1155/jai/5379717
https://orcid.org/0000-0002-2405-6928
https://orcid.org/0009-0005-7141-4897
mailto:2462088085@qq.com
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/jai/5379717
https://creativecommons.org/licenses/by/4.0/

A O>Yangtze River —
S =

L

A

N

29°30'0"N

28°30'0"N 29°0'0"N

28°0'0"N

Raohe Rive

S1

Ry

Xinjiang River S S2

S5
S6 ; o,
& A)f’)ep

0 40 km
[

115°30'0"E 116°0'0"E 116°30'0"E

FIGURE 1 | Location of sampling sites in the Xinjiang River, China.

pattern analysis, and population monitoring [11]. Despite their
importance, comprehensive LWR data remain unavailable for
most Xinjiang River species. This study establishes the first LWR
parameters for 11 native fish species, providing critical baseline
data to support conservation planning and sustainable resource
management in this ecologically significant watershed.

2 | Material and Methods

Fish samples of eleven fish species were collected from the
Xinjiang River from June to September 2022. A total of 10
sampling points were distributed along the Xinjiang River (see
Figure 1). Fish samples were collected using multimesh com-
posite gill nets (100 m in length and 2 m in height, with mesh
sizes of 20, 40, 60, 100, and 140 mm) and baited trap nets (20 m in
length, with mesh 2a =8 mm). Specifically, gill nets were sus-
pended at the water surface for approximately 8 h of overnight
fishing, whereas baited trap nets remained submerged for about
24 hours. Fish species were identified following Chen [12]. Total
length (TL, measured from snout to caudal fin tip) and body
weight (BW) were recorded in situ. TL was measured to the
nearest 0.1 cm using a standard ruler, while BW was determined
using an electronic balance with an accuracy of 0.01 g.

LWRs were determined using Le Cren’s log-transformation
approach [13]. The weight-length relationship for 11 fish
species was described using the equation W= aL®, where W is
the body weight (g) and L is the total length (cm). Parameters
a (intercept) and b (slope) were derived from the linear

117°0'0"E 117°30'0"E 118°0'0"E

regression of the log-transformed equation: log(W) =log(a) +
blog(L). For each parameter (a and b), 95% confidence limits
(95% CLs) were calculated, along with coefficients of
determination (R?).

The parameters and statistical tests were analyzed using R
software (Version 4.4.3). Prior to regression analysis, outliers
were identified and removed based on log-log plots. If R? values
were below 0.95, the regression analysis was repeated after
outlier removal.

3 | Results

This study sampled 11 Cyprinidae species from 9 genera in the
Xinjiang River. The sample size for each species varied
according to relative abundance, ranging from 70 (Mega-
lobrama skolkovii) to 653(Chanodichthys dabryi) individuals
(Table 1). All measured and calculated parameters, including
TL, BW, LWR coefficients (a and b), their 95% confidence
intervals (CIs), and R2, are comprehensively presented in Ta-
ble 1. The allometric coefficient b in the LWRs of these 11 fish
species ranged from 2.24 to 3.28. In the present study, only the
value b of Hemiculter bleekeri, Toxabramis hoffmanni, and
Culter Alburnus is less than 3.

In the regression analysis of LWRs, R? was employed to evaluate
the goodness of fit of the model. The results demonstrated that
the R? values ranged from 0.9515 to 0.9921, indicating strong
linear relationships between body length and weight across all 11
species.
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4 | Discussion

The biological characteristics of fish in Poyang Lake basin remain
poorly documented, particularly for species inhabiting its main
tributaries. To our knowledge, this study provides the first report
on the LWRs of these fish species in the Xinjiang River. The
LWRs of eleven fish species were determined and all the p values
were extremely significant (p < 0.001). R? values demonstrated
the goodness of fit of the growth models [14]. In this study, all
eleven fish species exhibited R? values greater than 0.95, in-
dicating excellent model fitting performance for each species-
specific growth model.

The LWR coefficients (b) for most of the 11 studied species in the
present study fell within the theoretical isometric range of 2.5-3.5
[11]. However, H. bleekeri (b =2.24) and Toxabramis swinhonis
(b=2.26) demonstrated significant negative allometric growth,
as indicated by their b-values being substantially below 3 [15].
According to established principles, a b-value less than 3 signifies
negative allometric growth, where length increases at a faster
rate than weight. The observed deviations of the allometric co-
efficients in these two species from the normal range (b < 2.5)
may be attributed to the restricted size range of specimens
sampled [16].

Our study revealed both conserved and divergent LWRs among
fish populations across Chinese river systems. Specifically,
Hemiculterella wui exhibited similar allometric coefficients
between our study (b = 3.01) and the Guijiang River population
(b=2.97) [17], while C. dabryi showed comparable growth
patterns (b = 3.24) to those in the Wujiang River (b = 3.03) [18].
Furthermore, both Chanodichthys mongolicus and Culter
alburnus demonstrated b-values consistent with upper Yangtze
tributary reports [19, 20]. However, significant spatial differ-
ences were observed for other species: H. bleekeri displayed
lower coefficients (b = 2.24) than reference populations in the
Chishui (b=3.14) [19] and Yiluo Rivers (b=3.16) [21],
whereas Hemiculter leucisculus values exceeded reports from
the Chishui (b=2.98) [19], Wujiang (b=2.98) [18], and
Xiangjiang Rivers (b = 2.87) [22] but were lower than the Yiluo
River data (b=3.25) [21]. Similarly, Parabramis pekinensis
exhibited intermediate b-values (3.24) between the Xiangjiang
(3.29) [22] and Wujiang Rivers (2.89) [18], while Cultrichthys
erythropterus displayed consistently higher coefficients (3.28)
than the populations in the Chishui (3.17) [19], Wujiang (2.98)
[18], and Yiluo Rivers (3.08) [21]. The observed growth patterns
likely reflect interactions among population traits (size/age
structure, sex ratios, and maturity), ecological factors (resource
availability and fishing pressure), and methodological differ-
ences (sampling design and protocols) [11, 23-25]. Interspecific
variation in spatial consistency suggests complex bio-
environmental interactions.

This study provides the first published LWRs for Mega-
lobrama skolkovii and T. swinhonis, according to FishBase
records [26]. It can provide some reference value for the
subsequent research and management of these two species.
Comprehensively, this research provides the foundational
LWR data for eleven indigenous fish species in the Xinjiang
River, filling a key knowledge gap that will facilitate
evidence-based conservation planning and fishery resource
management.
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