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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 fsheries. However, anthropogenic pressures and climate change have led to signifcant degradation in fsh
community structure, including declining species diversity and populationminiaturization. This study presents the frst systematic
evaluation of length–weight relationships (LWRs) for 11 native fsh species in Xinjiang River, flling 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= aLb) were determined using Le Cren’s log-transformation method, with 95% confdence intervals and
coefcients of determination (R2) calculated. Results showed that the allometric coefcient (b) ranged from 2.24 to 3.28 among the
11 Cyprinidae species, withHemiculter bleekeri and Toxabramis swinhonis exhibiting signifcant negative allometric growth (b< 3).
All species demonstrated high model ft (R2 > 0.95). This study reports the frst LWR records for Megalobrama skolkovii and
T. swinhonis in FishBase and reveals spatial variations in growth patterns compared with other Yangtze tributaries, likely refecting
ecological and anthropogenic infuences. These fndings provide essential data for evidence-based fsheries 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 km2, supports diverse
fsh 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 fshery resources.

Recent ecological assessments reveal signifcant degradation
throughout the Poyang Lake basin [4–10], with parallel impacts
observed in the Xinjiang River. Anthropogenic pressures and
climate change have altered fsh 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 fshery collapse without immediate conservation
intervention.

Length–weight relationships (LWRs) serve as essential tools for
fsheries management, enabling biomass estimation, growth
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pattern analysis, and population monitoring [11]. Despite their
importance, comprehensive LWR data remain unavailable for
most Xinjiang River species. This study establishes the frst LWR
parameters for 11 native fsh species, providing critical baseline
data to support conservation planning and sustainable resource
management in this ecologically signifcant watershed.

2 | Material and Methods

Fish samples of eleven fsh 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 (100m in length and 2m in height, with mesh
sizes of 20, 40, 60, 100, and 140mm) and baited trap nets (20m in
length, with mesh 2a = 8mm). Specifcally, gill nets were sus-
pended at the water surface for approximately 8 h of overnight
fshing, whereas baited trap nets remained submerged for about
24 hours. Fish species were identifed following Chen [12]. Total
length (TL, measured from snout to caudal fn 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 fsh
species was described using the equation W= aLb, 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

regression of the log-transformed equation: log(W) = log(a) +
blog(L). For each parameter (a and b), 95% confdence limits
(95% CLs) were calculated, along with coefcients of
determination (R2).

The parameters and statistical tests were analyzed using R
software (Version 4.4.3). Prior to regression analysis, outliers
were identifed and removed based on log–log plots. If R2 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 coefcients (a and b), their 95% confdence
intervals (CIs), and R2, are comprehensively presented in Ta-
ble 1. The allometric coefcient b in the LWRs of these 11 fsh
species ranged from 2.24 to 3.28. In the present study, only the
value b of Hemiculter bleekeri, Toxabramis hofmanni, and
Culter Alburnus is less than 3.

In the regression analysis of LWRs, R2 was employed to evaluate
the goodness of ft of the model. The results demonstrated that
the R2 values ranged from 0.9515 to 0.9921, indicating strong
linear relationships between body length and weight across all 11
species.

S9
S8

S7 S6 S5 S4
S3 S2

S1

S10
0

115°30′0″E 116°0′0″E 116°30′0″E 117°0′0″E 117°30′0″E 118°0′0″E

28
°0

′0
″N

28
°3

0′
0″

N
29

°0
′0

″N
29

°3
0′

0″
N

N

40 km

Yangtze River

Poyang Lake

Xiushui R
ive

r

Ganjiang Rive
r

Fuhe River

Raohe River

Xinjiang River

Baita River

Fengxi River

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

The biological characteristics of fsh in Poyang Lake basin remain
poorly documented, particularly for species inhabiting its main
tributaries. To our knowledge, this study provides the frst report
on the LWRs of these fsh species in the Xinjiang River. The
LWRs of eleven fsh species were determined and all the p values
were extremely signifcant (p< 0.001). R2 values demonstrated
the goodness of ft of the growth models [14]. In this study, all
eleven fsh species exhibited R2 values greater than 0.95, in-
dicating excellent model ftting performance for each species-
specifc growth model.

The LWR coefcients (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 signifcant negative allometric growth,
as indicated by their b-values being substantially below 3 [15].
According to established principles, a b-value less than 3 signifes
negative allometric growth, where length increases at a faster
rate than weight. The observed deviations of the allometric co-
efcients 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
fsh populations across Chinese river systems. Specifcally,
Hemiculterella wui exhibited similar allometric coefcients
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, signifcant spatial difer-
ences were observed for other species: H. bleekeri displayed
lower coefcients (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 coefcients (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 refect interactions among population traits (size/age
structure, sex ratios, and maturity), ecological factors (resource
availability and fshing pressure), and methodological difer-
ences (sampling design and protocols) [11, 23–25]. Interspecifc
variation in spatial consistency suggests complex bio-
environmental interactions.

This study provides the frst 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 fsh species in the Xinjiang
River, flling a key knowledge gap that will facilitate
evidence-based conservation planning and fshery resource
management.

Acknowledgments

We are sincerely grateful to Yingtan Agricultural Technology Extension
Center, Shangrao Academy of Agricultural Sciences, and Fuzhou
Academy of Agricultural Sciences for their invaluable assistance pro-
vided in all aspects of this study.

Funding

This study was supported by Earmarked Funds Project for Jiangxi
Province’s Aquatic Biological Resources Survey and Monitoring System
(JXSSJC-2022), an important habitat survey project of Coilia nasus in the
Key Water Areas of Jiangxi Province (NY2022-C0901).

Conficts of Interest

The authors declare no conficts of interest.

Data Availability Statement

The data that support the fndings of this study are available from the
corresponding author upon reasonable request.

References

1. Jiangxi Department of Water Resources, Encyclopedia of Rivers and
Lakes in Jiangxi (Wuhan, China: Changjiang Press, 2010).

2. J. L. Cheng and W. W. Long, “Fish Resource Investigation and Species
Diversity Analysis of the Upper Reach of Xinjiang River in Jiangxi
Province,” Journal of Jinggangshan University 42, no. 2 (2021): 56–60.

3. Y. L. Chen, Studies on the Resources and Genetic Diversity of the Four
Major Chinese Carps in Yingtan Reach of the Xinjiang River (Nanchang
university, 2010).

4. M. L. Hu, Z. Q. Wu, and Y. L. Liu, “Fish Diversity and Community
Structure in Hukou Area of Lake Poyang,” Journal of Lake Sciences 23,
no. 2 (2011): 246–250, https://doi.org/10.18307/2011.0213.

5. Z. Y. Zhang, M. Liu, A. C. Peng, L. Hu, C. Y. Wan, and W. X. Chen,
“Main Problems and Restoration Measures of Fish Habitat in Poyang
Lake,” Journal of Hydroecology 32, no. 1 (2011): 134–136.

6. W. J. Chen, Y. P. Zhang, C. L. Zhao, and C. L. Wang, “Species
Composition and Biodiversity of Fish Community in Hukou Section of
the Yangtze River,” Resources and Environment in the Yangtze Basin 21,
no. 6 (2012): 684–691.

7. H. Wang, Y. J. Zhao, D. F. Liang, Y. Q. Deng, and Y. Pang, “30 + Year
Evolution of Cu in the Surface Sediment of Lake Poyang, China,”
Chemosphere 168 (2017): 1604–1612, https://doi.org/10.1016/
j.chemosphere.2016.11.149.

8. W. H. Li, M. F. Jian, H. P. Yu, L. Y. Zhou, and S. L. Liu, “Characteristics
of Microplastic Pollution and temporal-spatial Distribution in the Sed-
iments of the Five Rivers in the Lake Poyang Basin,” Journal of Lake
Sciences 31, no. 2 (2019): 397–406, https://doi.org/10.18307/2019.0209.

9. W. K. Yuan, X. N. Lu,W. F.Wang,M. X. Di, and J.Wang, “Microplastic
Abundance, Distribution and Composition in Water, Sediments, and
Wild Fish from Poyang Lake, China,” Ecotoxicology and Environmental
Safety 170 (2019): 180–187, https://doi.org/10.1016/j.ecoenv.2018.11.126.

10. X. Zhang, T. Y. Yang, X. H. Luo, C. Y. Yuan, and H. Z. Liu, “Fish
Phylogenetic Community Structure in the Poyang Lake and its Tributary
the Xiushui River in Summer,” Acta Hydrobiologica Sinica 44, no. 6
(2020): 1297–1312.

11. R. Froese, “Cube Law, Condition Factor and weight–length Re-
lationships: History, meta-analysis and Recommendations,” Journal of
Applied Ichthyology 22, no. 4 (2006): 241–253, https://doi.org/10.1111/
j.1439-0426.2006.00805.x.

4 of 5 Journal of Applied Ichthyology, 2026

http://doi.org/10.18307/2011.0213
http://doi.org/10.1016/j.chemosphere.2016.11.149
http://doi.org/10.1016/j.chemosphere.2016.11.149
http://doi.org/10.18307/2019.0209
http://doi.org/10.1016/j.ecoenv.2018.11.126
http://doi.org/10.1111/j.1439-0426.2006.00805.x
http://doi.org/10.1111/j.1439-0426.2006.00805.x


12. Y. Y. Chen, Fauna Sinica, Osteichthys, Cypriniformes II (Beijing,
China: Science Press, 1998).

13. C. D. Le Cren, “The Length-Weight Relationship and Seasonal Cycle
in Gonad Weight and Condition in Perch, Perca fuviatilis,” Journal of
Animal Ecology 20, no. 2 (1951): 201–219, https://doi.org/10.2307/1540.

14. S. N. Datta, V. I. Kaur, A. Dhawan, and G. Jassal, “Estimation of
length-weight Relationship and Condition Factor of Spotted Snakehead
Channa punctatus (Bloch) Under Diferent Feeding Regimes,” Spring-
erPlus 2, no. 1 (2013): 436, https://doi.org/10.1186/2193-1801-2-436.

15. Q. M. Dinh, N. T. Truong, T. H. Duc Nguyen, L. T. Huyen Tran,
T. T. Kieu Nguyen, and L. H. Phan, “Variations in Length-Weight Re-
lationship, Growth and Body Condition of the Commercial Mullet
Ellochelon vaigiensis in the Vietnamese Mekong Delta,” Heliyon 8, no. 11
(2022): e11789, https://doi.org/10.1016/j.heliyon.2022.e11789.

16. K. D. Carlander, “Handbook of Freshwater Fishery Biology” (Ames,
USA: The Iowa State University Press, 1977).

17. C. G. Wang, H. Liu, L. Zhu, L. L. Huang, and Y. Q. Huang, “Length–
Weight Relationships of Seven Fish Species from Guijiang River in
Guangxi Region, China,” Journal of Applied Ichthyology 37, no. 3 (2021):
497–499, https://doi.org/10.1111/jai.14181.

18. Z. Yang, H. Y. Tang, Y. F. Que, et al., “Length–Weight Relationships
and Basic Biological Information on 64 Fish Species from Lower Sections
of the Wujiang River, China,” Journal of Applied Ichthyology 32, no. 2
(2016): 386–390, https://doi.org/10.1111/jai.13016.

19. F. Liu, W. X. Cao, and J. W. Wang, “Length‐Weight Relationships of
77 Fish Species from the Chishui River, China,” Journal of Applied
Ichthyology 30, no. 1 (2014): 254–256, https://doi.org/10.1111/jai.12288.

20. Q. Qin, J. H. Y. Xu, F. B. Zhang, et al., “Length-Weight Relationships
and Diversity Status of Fishes in the Midstream of the Jialing River,
a Tributary of the Upper Yangtze River, China,”Diversity 15, no. 4 (2023):
561, https://doi.org/10.3390/d15040561.

21. X. C. Qin, P. C. Lin, S. Z. Li, X. G. Wang, Z. Guo, and H. Z. Liu,
“Length-Weight and length-length Relationships of 26 Fish Species from
the Yiluo River, a Tributary of the Yellow River, China,” Journal of
Applied Ichthyology 33, no. 6 (2017): 1270–1273, https://doi.org/10.1111/
jai.13472.

22. J. Lei, F. Chen, J. Tao, W. Xiong, and Y. F. Chen, “Length-Weight
Relationships of 21 Fishes from the Xiangjiang River, China,” Journal of
Applied Ichthyology 31, no. 3 (2015): 555–557, https://doi.org/10.1111/
jai.12700.

23. J. L. Bonilla-Gómez, Y. A. Robles, and A. J. Vega, “Length–Weight
Relationship and Biological Information of the Yellow Snapper Lutjanus
argentiventris from a Tropical Estuary: Río Caté, Gulf of Montijo, Pan-
ama,” Journal of Applied Ichthyology 30, no. 1 (2014): 227–229.

24. L. Pan, W. T. Li, J. J. Xie, et al., “Length-Weight Relationships of
Eleven Fish Species from the Middle Reaches of Jinsha River, Southwest
China,” Journal of Applied Ichthyology 31, no. 3 (2015): 549–551, https://
doi.org/10.1111/jai.12684.

25. T. Y. Yang, D. Yu, X. Gao, and H. Z. Liu, “Mechanism of Fish
Community Assembly in Middle Reaches of the Yangtze River,” Acta
Hydrobiologica Sinica 44, no. 5 (2020): 1045–1054.

26. R. Froese and D. Pauly, “World Wide Web Electronic Publication,
Budapest, Hungary,” (2025), http://www.fshbase.org.

Journal of Applied Ichthyology, 2026 5 of 5

http://doi.org/10.2307/1540
http://doi.org/10.1186/2193-1801-2-436
http://doi.org/10.1016/j.heliyon.2022.e11789
http://doi.org/10.1111/jai.14181
http://doi.org/10.1111/jai.13016
http://doi.org/10.1111/jai.12288
http://doi.org/10.3390/d15040561
http://doi.org/10.1111/jai.13472
http://doi.org/10.1111/jai.13472
http://doi.org/10.1111/jai.12700
http://doi.org/10.1111/jai.12700
http://doi.org/10.1111/jai.12684
http://doi.org/10.1111/jai.12684
http://www.fishbase.org

	The Length–Weight Relationships of Eleven Fish Species From the Xinjiang River, China
	1. Introduction
	2. Material and Methods
	3. Results
	4. Discussion
	Acknowledgments
	Funding
	Conflicts of Interest
	Data Availability Statement
	1Jiangxi Department of Water ResourcesEncyclopedia of Rivers and Lakes in Jiangxi2010Wuhan, ChinaChangjiang Press2ChengJ. L.LongW. W.Fish Resource Investigation and Species Diversity Analysis of the Upper Reach of Xinjiang River in Jiangxi ProvinceJournal of Jinggangshan University202142256603ChenY. L.Studies on the Resources and Genetic Diversity of the Four Major Chinese Carps in Yingtan Reach of the Xinjiang River2010Nanchang university4HuM. L.WuZ. Q.LiuY. L.Fish Diversity and Community Structure in Hukou Area of Lake PoyangJournal of Lake Sciences201123224625010.18307/2011.02135ZhangZ. Y.LiuM.PengA. C.HuL.WanC. Y.ChenW. X.Main Problems and Restoration Measures of Fish Habitat in Poyang LakeJournal of Hydroecology20113211341366ChenW. J.ZhangY. P.ZhaoC. L.WangC. L.Species Composition and Biodiversity of Fish Community in Hukou Section of the Yangtze RiverResources and Environment in the Yangtze Basin20122166846917WangH.ZhaoY. J.LiangD. F.DengY. Q.PangY.30 + Year Evolution of Cu in the Surface Sediment of Lake Poyang, ChinaChemosphere20171681604161210.1016/j.chemosphere.2016.11.1498LiW. H.JianM. F.YuH. P.ZhouL. Y.LiuS. L.Characteristics of Microplastic Pollution and temporal-spatial Distribution in the Sediments of the Five Rivers in the Lake Poyang BasinJournal of Lake Sciences201931239740610.18307/2019.02099YuanW. K.LuX. N.WangW. F.DiM. X.WangJ.Microplastic Abundance, Distribution and Composition in Water, Sediments, and Wild Fish from Poyang Lake, ChinaEcotoxicology and Environmental Safety201917018018710.1016/j.ecoenv.2018.11.12610ZhangX.YangT. Y.LuoX. H.YuanC. Y.LiuH. Z.Fish Phylogenetic Community Structure in the Poyang Lake and its Tributary the Xiushui River in SummerActa Hydrobiologica Sinica20204461297131211FroeseR.Cube Law, Condition Factor and weight–length Relationships: History, meta-analysis and RecommendationsJournal of Applied Ichthyology200622424125310.1111/j.1439-0426.2006.00805.x12ChenY. Y.Fauna Sinica, Osteichthys, Cypriniformes II1998Beijing, ChinaScience Press13Le CrenC. D.The Length-Weight Relationship and Seasonal Cycle in Gonad Weight and Condition in Perch, Perca fluviatilisJournal of Animal Ecology195120220121910.2307/154014DattaS. N.KaurV. I.DhawanA.JassalG.Estimation of length-weight Relationship and Condition Factor of Spotted Snakehead Channa punctatus (Bloch) Under Different Feeding RegimesSpringerPlus20132143610.1186/2193-1801-2-43615DinhQ. M.TruongN. T.Duc NguyenT. H.Huyen TranL. T.Kieu NguyenT. T.PhanL. H.Variations in Length-Weight Relationship, Growth and Body Condition of the Commercial Mullet Ellochelon vaigiensis in the Vietnamese Mekong DeltaHeliyon2022811e1178910.1016/j.heliyon.2022.e1178916CarlanderK. D.Handbook of Freshwater Fishery Biology1977Ames, USAThe Iowa State University Press17WangC. G.LiuH.ZhuL.HuangL. L.HuangY. Q.Length–Weight Relationships of Seven Fish Species from Guijiang River in Guangxi Region, ChinaJournal of Applied Ichthyology202137349749910.1111/jai.1418118YangZ.TangH. Y.QueY. F.Length–Weight Relationships and Basic Biological Information on 64 Fish Species from Lower Sections of the Wujiang River, ChinaJournal of Applied Ichthyology201632238639010.1111/jai.1301619LiuF.CaoW. X.WangJ. W.Length‐Weight Relationships of 77 Fish Species from the Chishui River, ChinaJournal of Applied Ichthyology201430125425610.1111/jai.1228820QinQ.XuJ. H. Y.ZhangF. B.HeS.ZhouT.LiS. Y.ZengY.Length-Weight Relationships and Diversity Status of Fishes in the Midstream of the Jialing River, a Tributary of the Upper Yangtze River, ChinaDiversity202315456110.3390/d1504056121QinX. C.LinP. C.LiS. Z.WangX. G.GuoZ.LiuH. Z.Length-Weight and length-length Relationships of 26 Fish Species from the Yiluo River, a Tributary of the Yellow River, ChinaJournal of Applied Ichthyology20173361270127310.1111/jai.1347222LeiJ.ChenF.TaoJ.XiongW.ChenY. F.Length-Weight Relationships of 21 Fishes from the Xiangjiang River, ChinaJournal of Applied Ichthyology201531355555710.1111/jai.1270023Bonilla-GómezJ. L.RoblesY. A.VegaA. J.Length–Weight Relationship and Biological Information of the Yellow Snapper Lutjanus argentiventris from a Tropical Estuary: Río Caté, Gulf of Montijo, PanamaJournal of Applied Ichthyology201430122722924PanL.LiW. T.XieJ. J.Length-Weight Relationships of Eleven Fish Species from the Middle Reaches of Jinsha River, Southwest ChinaJournal of Applied Ichthyology201531354955110.1111/jai.1268425YangT. Y.YuD.GaoX.LiuH. Z.Mechanism of Fish Community Assembly in Middle Reaches of the Yangtze RiverActa Hydrobiologica Sinica20204451045105426FroeseR.PaulyD.World Wide Web Electronic Publication, Budapest, Hungary2025http://www.fishbase.org




