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weight of some species has also changed significantly. Therefore, the aim
of this paper is to investigate possible changes in the biomass proportion
in the catch of the most important taxa during this period. Most of the
investigated species showed considerable variation in catch from year to
year, but without a clear trend (P > 0.05). The largest fluctuations, with a
coefficient of variation (CV) over 90%, were found in Acipenser ruthenus,
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INTRODUCTION

Long-term investigations of freshwater fish communities
often detect changes in the proportion of certain
species. Research by Kaczkowski and Frankiewicz (2017)
at Sulejow Reservoir in Poland, conducted from 1993 to
2015, showed that dominance fluctuated among four
species within the fish community. Negative and positive
correlations were observed between the biomass of
some of these species. Interspecific competition within
the cyprinid community of Hungarian Lake Balaton was
reported by Biro et al. (1991). Lammens (1982) reported
similar results in Lake Tjeukemeer in the Netherlands. In
all these cases, as well as many others, competition for
food was highlighted as particularly important. Analysis
of Croatian artisanal logbooks from the River Sava over
the past two decades showed a decline in total artisanal
catches and catches by species (Treer, 2023, 2024a). The
average weight of some species also changed significantly
(Treer, 2024b). Therefore, the aim of this paper is to
investigate possible changes in the biomass proportion in
the catch of the most important taxa during this period.

MATERIALS AND METHODS

To help monitor freshwater fish stocks, fishers in Croatia
are obliged to report their catches. Although the reliability
of self-reporting of commercial catches has been
questioned in some cases (Lyach and Remr, 2019; Schubert
et al., 2022), logbooks can be useful in determining catch
trends (Roos and Longo, 2021). The official data were
obtained from the competent Directorate of Fisheries of
the Ministry of Agriculture, Forestry and Fisheries, based
on the annual reports of artisanal fisheries (MP, 2004;
2005; 2006; 2007; 2008; 2009; 2010; 2011; 2012; 2013;
2014; 2015; 2016; 2017; 2018; 2019; 2020; 2021; 2022).
The data were analysed for the eight most important
species: common carp Cyprinus carpio, wels catfish
Silurus glanis, pike-perch Sander lucioperca, northern
pike Esox lucius, freshwater bream Abramis brama, sterlet
sturgeon Acipenser ruthenus, ide Leuciscus idus and asp
Leuciscus aspius, as well as for other autochthonous and
allochthonous species.

For all data, the mean proportion of taxa in biomass catch
(%) with 95% confidence limits (95% CL), coefficient of
variation (CV %), and probability values for the correlation
between years and proportions (p) were determined.
The correlation between the two taxa with statistically
significant opposite trends (A. brama and other
autochthonous species) was also calculated. Statistical
analysis was performed using IBM SPSS Statistics ver. 19.

RESULTS AND DISCUSSION

Most of the investigated species showed considerable
variations in catch from year to year, but without a clear
trend (P > 0.05). The largest fluctuations, with CV over
90%, were found for A. ruthenus, C. carpio, L. aspius and
allochthonous species. CV between 41% and 73% was
found for E. lucius, L. idus, S. glanis and S. lucioperca.
The smallest variations in the proportion of catch were
recorded for A. brama and other autochthonous species,
with CV of 37.77% and 33.43%, respectively (Table 1).
These two taxa also exhibited significant opposite trends
(R?=0.34; P<0.01) (Fig. 1).
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Fig 1. Proportion (%) of Abramis brama (rombs) and other
autochthonous species (squares) in total fish catch (kg) by
artisanal fishermen in the Croatian section of the River Sava from
2004 to 2022. These opposite trends are statistically significant
(R?=0.34; P<0.01)

The group “other autochthonous species” consists
primarily of cactus roach Rutilus virgo, barbel Barbus
barbus, common nase Chondrostoma nasus and chub
Squalius cephalus (Matuli¢ et al., 2024). Generally, the
largest variations are most often observed in taxa with a
small proportion, as the catch of only a few specimens can
have a considerable influence.

The significant negative correlation between A. brama and
otherautochthonous species may result from competition,
mostly with R. virgo, the most common species in this
group. A highly negative correlation between the biomass
of common bream and roach Rutilus rutilus was found by
Kaczkowski and Frankiewicz (2017) in Sulejow Reservoir
in Poland. In the reservoir, the dominance in biomass
shifted between common bream and pike-perch during
one period, then changed to roach and white bream
Blicca bjoerkna in another. Similar competition between
A. brama and R. rutilus, two of the most widespread and
abundant fish species in Europe, was reported by Nunn
et al. (2020).
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Table 1. Proportion of taxa (mean %) with 95% confidence limits (95% CL), coefficient of variation (CV %) and probability values of
correlation between years and proportions (P) in the Croatian section of the River Sava from 2004 to 2022

Taxon Mean % 95% CL CV% P

Cyprinus carpio 3.76 2.02 -5.50 92.27 P>0.05
Silurus glanis 6.43 4.67 - 8.20 56.92 P>0.05
Sander lucioperca 3.50 2.80-4.19 41.14 P>0.05
Esox lucius 4.22 2.77 - 5.68 71.56 P>0.05
Abramis brama 30.66 25.08 - 36.24 37.77 P<0.01
Acipenser ruthenus 0.36 0.12-0.61 141.67 P>0.05
Leuciscus idus 4.27 2.96 -5.57 63.47 P>0.05
Leuciscus aspius 3.36 1.87 - 4.86 92.26 P>0.05
Other autochtonous species 36.37 30.51-42.24 33.43 P<0.01
Allochtonous species 7.38 1.34-13.41 169.65 P>0.05

The main reason for such competition is food, as
mentioned by several authors (e.g. Lammens, 1982;
Matena, 1998; Vasek et al., 2003). In conclusion, over the
past two decades in the artisanal catch in the River Sava,
significant changes in biomass proportions have not been
registered among taxa with a small share, but a significant
negative correlation has occurred between the two
most abundant taxa (A. brama and other autochthonous
species), with a combined average biomass proportion of
67.03%.

PROMIENE UDJELA RIBLJIH VRSTA U ULOVU
GOSPODARSKIH RIBARA U HRVATSKOM DUJE-
LU RUJEKE SAVE

SAZETAK

Broj gospodarskih ribara, a posljedi¢no i njihov ulov u rijeci
Savi kontinuirano padaju kroz dva desetlje¢a. Prosjecna
masa pojedinih vrsta se takoder znacajno promijenila.
Stoga je cilj ovoga rada istraZziti moguce promjene u
udjelu biomase najvaznijih taksona u ulovu. Veéina vrsta
pokazala je velike varijacije u ulovu iz godine u godinu, bez
jasnog trenda (P > 0,05). Najvece oscilacije, s CV veéim
od 90% utvrdene su kod Acipenser ruthernus, Cyprinus
carpio, Leuciscus aspius i alohtonih vrsta. CV izmedu 41%
and 73% su imali Esox lucius, Leuciscus idus, Silurus glanis
i Sander lucioperca. Najmanje varijacije udjela u ulovu su
utvrdene za Abramis brama (37,77%) i ostale autohtone
vrste (najzastupljenija Rutilus virgo), (33,43%). Ova dva
taksona su imali znacajne suprotne trendove (R? = 0,34;
P < 0,01), a zajednicki su u biomasi ulova zastupljeni s
udjelom od 67,03 %.

Kljucne rijeci: slatke vode, komercijalni ribari, Abramis
brama, Rutilus pigus, autohtone vrste riba, udio ribljih
vrsta
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