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ABSTRACT

The Oujiang River, the second-largest river in Zhejiang Province, southern China, supports rich fishery resources. However, these

resources have experienced significant decline due to multiple anthropogenic and environmental pressures. To assess the current

status of fishery resources, this study investigated the length-weight relationships (LWRs) and length-length relationships (LLRs)

of 11 economically and ecologically important fish species. The results showed that the b values ranged from 2.534 to 3.469, with
the coefficient of determination (r?) ranging from 0.893 to 0.987. Notably, we provide the first LWR and LLR records for
Acrossocheilus fasciatus and Microphysogobio oujiangensis in FishBase, along with a new maximum length record for Onychostoma

barbatulum. These findings offer valuable baseline data to inform science-based conservation and sustainable management of

fisheries in the Oujiang River.

1 | Introduction

The Oujiang River (118°45'-121°00E, 27°28'-28°48'N), situated
in southern Zhejiang Province, China, ranks as the second-
largest river in the region [1, 2]. With a total length of 388 km
and a drainage area of 18,000 km? [3], it serves multiple critical
functions, including drinking water supply, hydroelectric power
generation, flood control, agricultural irrigation, and tourism.
Historically, the river supported rich fish biodiversity, with 111
species recorded in the 1970s [1]. However, in recent decades,
fish populations have experienced significant declines due to
anthropogenic pressures such as dam construction, over-
exploitation, habitat degradation, and water pollution [4-6].

Length-weight relationships (LWRs) and length-length re-
lationships (LLRs) serve as fundamental tools in fish ecology and
fisheries management [7]. While previous studies have docu-
mented 15 fish species in the Oujiang River [1], the present study
utilizes recent sampling data to establish LWRs and LLRs for 11

of these species inhabiting this ecosystem. These results provide
essential references for ecological research and sustainable
management of this river ecosystem.

2 | Materials and Methods

All fish samples were seasonally collected from the Oujiang River
between March 2022 and December 2024 using gill nets (100 m
length X 1.5 m height; mesh sizes: 2, 3, 6, and 8 cm) and cage nets (15
m length X 20cm height X 25cm width; mesh size: 0.5cm). All
specimens were transported to the laboratory for taxonomic identi-
fication following Mao et al. [8] and subsequent morphometric
analysis. For each specimen, total length (TL) was measured to the
nearest 0.1 cm, and body weight (W) was recorded to the nearest 0.1 g.

The LWRs was determined for 11 fish species using the following
formula: W =aTL?, where W is the weight (g), TL is the total
length (cm), a is the intercept, and b is the allometric coefficient/

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 Qingping Lian et al. Journal of Applied Ichthyology published by John Wiley & Sons Ltd.

Journal of Applied Ichthyology, 2026; 2026:5835992
https://doi.org/10.1155/jai/5835992

1of 4


https://doi.org/10.1155/jai/5835992
https://orcid.org/0000-0002-7543-6445
https://orcid.org/0000-0002-5691-8561
mailto:yuanjulin1982@163.com
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/jai/5835992
https://creativecommons.org/licenses/by/4.0/

"SP100a1 IFUS] WNWIXRW MIN,
'saroads Ay 10J YT JO PIOOAI ISIL],
‘UONIR[21100 JO JUSIIYJI0D ‘4 {[RAINUI 0Uapyu0d ‘1D ‘odofs ‘q 9dsoisyur ‘e ‘azis sjdwes ‘N 270N

THTE-S88'T  TLIO0-6S000  086'0  $90°€  I0TO0 9TSt 90T  LTE VIT ST (2681 “19UYIRPUIRIS) Ma22Yyds DoadIUIS QBPIUBLIDS
869°C-69¢C  8LEO0-LSTO0  PE6'0  +E€ST  ¥PZ00  09IT 6T 86T L9 69 (8261 “(SP)Iyepuay) SMIDUISIDUIOQ]D SNISDGOPNaS sepudeq
8¢8'€—660'C  L8000-61000 0160 69Y'€  T¥000 60T 8T L6 8'S 8¢ (,TT0T ‘oryZ 2% Sueny ‘uns) sisuaduvifno 01qo30sdydoioy
IST'€-206'T  80T0°0-SS00'0  O¥6'0  LTO'S  LLOOO T1'SO8  6°€ 44 SL 6l (9LLT ‘se[[ed) 0aqp] SNQIDQIUIE]
LEO'E-988'C  0STO'0-00T00 1960 196C <ZCIO0 T'60T LT 61 I's Stz L(T68T ‘TOUYIBPUIA)S) SMIDIOSDS SNJ12Y00SS040Y
TE0'E-€LST  €££0°0-T6000 IS60 TOST 9LI00 +#00C S6 08T 00T  ¥¢ 4(806T ‘ULIZD[[d]) wWNMIDQIDq DULOISOYIAUQ seprundfo
¥€6'T-9¢8'C  OVIO'0-¥0TO'0 860 S88'C 1CI00 TL8¢ OLI  OLE €TI 981 (TL8T ‘193991q) stdajooru suddoouax o
S90'€-8€6'C  TITO0-6L000 LE6'0 TOO'S  +6000 +'80T LT  0TT TL 8¢ (8981 ‘roYIUND) SAOLODUL DULDAGIUIS
886'C-S8L°C  1ZI0°0-98000 €60 L88'T 98000 TI'8SS +#O0I 09 0TI 16 (SSST “Aqsmafiseq) snuinqo 4a1n)
TES'E-LY6'T  60TO0-LI000 TS6'0 OvZTE ¥r000 685 TTIF  SLE  S9T €I (98T ‘UOSpIeyIry) SMNILLINI SNqivqorpnbs
65TE-TL9T  €ITO0-8€000 €680 S96CT 06000 <TEET 6€C  Sbe Syl IS (98T ‘[989[YDS 29 JOUTWWSL) S12AD SNsS0]3002]d oepIsso[3009[d
%S6104 %S61I® A q D Xe]N UN  XeIN UIN
sx9yowrered uorssarSoy () 1ySram (uo) PSudy N sopads Arureg
eoL eoL

“eury) “10Ary SuelnQ oy ur pajod[[od sarvads ysy 1T 10§ ((TLD =M dMT) diysuonerar ysom-yi3usy [ejo) jo s1ojewered pajewnyss pue sonsners sanduossq | T A14V.L

Journal of Applied Ichthyology, 2026

2of 4



TABLE 2 | Length-length relationship (LLR: SL = a+bTL) for 11 fish species collected in the Oujiang River, China.

LLR parameters

Family Species
a b r? aCL95% bC195%

Plecoglossidae Plecoglossus altivelis (Temminck & Schlegel, 1846) —0.3092 0.8812 0.9800 0.7161-0.9333  0.974-1.064
Squaliobarbus curriculus (Richardson, 1846) —0.9656 0.877 0.9935 0.5495-0.8318  1.000-1.133
Culter alburnus (Basilewsky, 1855) —0.4199 0.8462 0.9892 0.7380-0.8570  0.992-1.035
Sinibrama macrops (Glnther, 1868) —0.5844 0.8457 0.9458 0.5943-0.7638 1.019-1.111
Cyprinidae Xenocypris microlepis (Bleeker, 1871) 0.0517 0.8142 0.9916 0.7852-0.8433  0.990-1.013
yP Onychostoma barbatulum (Pellegrin, 1908) 0.0107 0.8168 0.9934 0.7311-0.8770  0.975-1.040
Acrossocheilus fasciatus (Steindachner, 1892) —0.2621 0.8389 0.9813 0.7180-0.07830 1.016-1.052
Hemibarbus labeo (Pallas, 1776) —0.2897 0.8436 0.9946 0.7674-0.8241  1.000-1.026
Microphysogobio oujiangensis (Sun, Huang & Zhao, 2022) —0.3573 0.8687 0.9543  0.6368-0.8770  0.969-1.124
Bagridae Pseudobagrus albomarginatus (Rendahl(de), 1928) —0.2293 0.8965 0.9852 0.7780-0.9016  0.991-1.046
Serranidae Siniperca scherzeri (Steindachner, 1892) —0.6150 0.8896 0.9962 0.7047-0.8318 1.010-1.065

Note: N, sample size; a, intercept; b, slope; r?, coefficient of correlation.

slope. The 95% confidence interval (CI) for parameters a and
b and the coefficients of determination (r*) were also determined
[7]. A linear regression was used to determine the LLRs, SL=a +
bTL, where SL is the standard length (cm), and other mea-
surements are defined as above. For species with r? <0.95,
outliers were identified by log-log plot and discarded [6, 7].
Regression was recalculated [6]. All statistical analyses were
performed using SPSS 24.0 (SPSS, Inc., Chicago, IL, USA).

3 | Results

A total of 1488 individuals were examined. The LWRs and LLRs
of 11 individuals were analyzed. Descriptive statistic on sample
number, TL and weight range, regression parameters a and b,
and coefficient of determination (r?) of 11 species are shown in
Table 1, while Table 2 presents corresponding data for LLRs. All
regressions of LWRs and LLRs were statistically significant
(p <0.01). This study contributed new insights by establishing
two previously undocumented LWRs for Acrossocheilus fasciatus
and Microphysogobio oujiangensis, as well as two novel LLRs for
A. fasciatus and M. oujiangensis. Additionally, the novel TLs for
Onychostoma barbatulum was recorded, surpassing the data
available in FishBase [9].

4 | Discussion

This study successfully established the LWRs for 11 freshwater
fish species in the Oujiang River. While previous research has
documented LWRs and LLRs for 9 species in this river [9], the
first reported LWRs and LLRs for A. fasciatus and M. oujiangensis
were provided in this river. The parameter b values of the 11
species ranged from 2.534 to 3.469, remained within the expected
range of between 2.5 and 3.5 [7]. This suggests that the growth
patterns of most fish conformed to the general rule. The b value is
known to be influenced by multiple factors, including sampling
size, season variation, diet composition, sex ratio, and fishing
pressure [7, 10, 11]. The findings indicate species-specific dif-
ferences in the growth patterns. When b = 3, growth is isometric,
i.e., specimens maintain their shape as they grow. Plecoglossus
altivelis, Sinibrama macrops, A. fasciatus, Hemibarbus labeo, and
Siniperca scherzeri showed this pattern. When b < 3, growth is
negative allometric. It indicates faster growth in length relative to

weight among the samples. The body shape becomes longer or
thinner as it grows. Culter alburnus, Xenocypris microlepis, O.
barbatulum, and Pseudobagrus albomarginatus adhere to this
pattern. When b > 3, allometric growth is positive. Squaliobarbus
curriculus and M. oujiangensis were categorized under this
pattern. Such variations can result from environmental factors
(e.g., habitat of the Oujiang River) [7]. The LWR parameters of
b was 2.951 for C. alburnus and 2.976 for H. labeo in 2019 [1]. For
C. alburnus and H. labeo, the LWR parameters of b was 2.887 and
3.027. The LWR parameters of b for C. alburnus and H. labeo
were inconsistent with b values from prior studies, which may be
partially explained by following environmental factors (e.g., dam
construction and pollution) [2-4].

In this study, the b values can be considered representative of
annual mixed values of the fish populations because our sam-
pling was carried out over three years along the Oujiang River.
Nonetheless, the sample size was limited, especially P. altivelis,
S. curriculus, O. barbatulum, M. oujiangensis, P. albomarginatus,
and S. scherzeri. According to Froese et al. [12], a minimum of
100 individuals per species is recommended to ensure robust
statistical analysis. Thus, future studies should prioritize larger
sample sizes to enhance data reliability and overcome current
limitations.

All the fish LWRs showed significant differences (p <0.01), and
the r? values ranged from 0.893 to 0.987. This suggested that the
LWRs of those species had relatively high reliability and validity
in this study. In the process of fishery resource monitoring, if it
was difficult to directly obtain the fish weight data, the body
length data could be used to estimate the weight through the
established LWRs model to understand the change in fish re-
source quantity. This approach facilitates the assessment of fish
resource dynamics and has been widely employed in various
studies, including those conducted in the Qiangtang River [6]
and Southern Sicily [13], among others.

5 | Conclusion

This study successfully established LWRs for 11 freshwater fish
species in the Oujiang River. Notably, we provide the first reports
of both LWRs and LLRs for A. fasciatus and M. oujiangensis,
along with the first record of maximum TL for O. barbatulum in
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FishBase. These findings contribute valuable baseline data to
support future fish conservation and management efforts in the
Oujiang River ecosystem.
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