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Abstract The chapter presents the history of fisheries in Serbia from 1860 until 

today. The chapter discusses the development of society (political, social, eco-

nomic) and its relationship to fisheries and fishery resources. Additionally, an 

analysis of the development of fisheries legislation and its practical application in 

commercial and recreational fisheries was carried out. The main impacts on fish 

stocks in the past and present are analyzed, such as the fragmentation of large riv-

ers (Danube, Drina) by hydroelectric dams, the creation of reservoirs for the water 

supply on the smaller rivers, the construction of small hydropower plants on 

mountain rivers, land reclamation and agricultural development, deforestation, the 

impact of allochthonous species, pollution, overfishing, and illegal fishing. Offi-

cial statistical data on the fish catches by commercial fishermen over the last 70 

years in the fisheries waters of Serbia are analyzed and compared. Estimates and 

difficulties in estimating fishing pressure by recreational anglers are presented, as 

well as suggestions for overcoming these problems. The current state of fish 

stocks can be characterized as the following: at the limit of sustainability for parts 

of the Danube, Sava, and waters in some protected areas, moderately sustainable 

for most fishing waters, and very sustainable for some reservoirs in the Great Mo-

rava and Drina basins, a small number of salmonid waters and protected pond eco-

systems. 
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1 Introduction  

There used to be much more fish in the waters of Serbia. This thesis can often 

be heard in conversations with locals and fishermen and refers to the state of fish-

ing waters in this area in the last 50-70 years. Is it the actual situation, and what 

are the reasons for the decrease in the ecological sustainability of the fish stock in 

Serbia? The answer to these questions was not easy for several reasons. For the 

territory of Serbia, with its difficult and often tragic history, there are very few 

written and, above all, precise scientific data on the state of fish and fish re-

sources. However, it is important to point out that in the past, the fish were caught 

mainly with methods and tools that are prohibited by law today, including spears, 

dividing rivers (funnel-shaped barriers), or complete drying of river sections. In 

addition, fish were caught mainly in the quantity that covered the family's food 

needs and was more common in the diet of people who lived and traded on large 

rivers such as the Danube, Sava, Tisza, and Great Morava (Pančić 1860; Petrović 

1998a, b, c, d1). 

However, it turned out that for the territory of Serbia, with its difficult and of-

ten tragic history, there are very few written and, above all, precise scientific data 

on the state of fish and fish resources. Although they are valuable, the few pub-

lished data from 160 years ago (Pančić 1860) are insufficient to scientifically as-

sess the state of the fish stock and the causes of changes. Data from 70 years ago, 

when more deliberate research on fish and fish stocks in inland waters of Serbia 

began, are much more precise. However, there is a lack of their systematization, 

so their use for precise scientific analysis is very limited. Therefore, data from 30 

years ago, which coincide with the past and current Fisheries Laws (Anonymous 

1994, 2009, 2014), have the most scientific value for fisheries. Therefore, most of 

the discussion and conclusions about fish, fish stocks, and fisheries in the inland 

waters of Serbia are based on the data analysis from this period. 

The chapter discusses the development of society (political, social, economic) 

and its relationship to fisheries and fishery resources. Additionally, an analysis of 

the development of fisheries legislation and its practical application in commercial 

and recreational fisheries was carried out.  

 

 
1 the original references of Petrović (1998a, b, c, d) are each from the following 

years: 1900, 1933, 1940, 1941. 
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1.1 Inland waters of Serbia, fishing waters, fishing areas, and 

current legislation 

The inland waters in Serbia belong to the basins of the Black, Adriatic, and Aege-

an Seas. The basin of the Black Sea is the largest and covers around 92% of the 

territory. All major Serbian rivers (Sava, Drina, Great Morava, and Tisza) flow in-

to the Black Sea through the Danube. The Adriatic Basin accounts for 5% of the 

territory, with the most important river being the Beli Drim. The Aegean basin is 

the smallest, with 3%, and the most important rivers are Lepenac, Pčinja, and 

Dragovištica (Fig. 1). 

 

 
 

Figure 1. Map of rivers and main drainage basins in Serbia. 
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Today, inland fishery waters in Serbia consist of 66,000 km of flowing waters 

(streams, rivers), floodplains, backwaters, 50 lakes, and 150 reservoirs (Marković 

et al. 2009). The great heterogeneity of fishing waters is due to natural and anthro-

pogenic factors. Traditionally, the most important fishing waters include the major 

rivers (Danube, Sava, Drina, Great Morava, and Tisza), large marshes and flood-

plains in Vojvodina, and streams and rivers in the hilly and mountainous areas of 

central Serbia, which are parts of the sub-basins of Drina, Great Morava, and 

Timok rivers. Due to human activities and various needs (water supply, power 

generation, flood control, irrigation), artificial water bodies such as small and 

large reservoirs and canals have been created in Serbia at the expense of natural 

ecosystems (especially the large canal system in Vojvodina, Danube-Tisa-Danube 

(DTD), of the total length of 929 km). In addition to their main function, these ar-

tificial water bodies also represent important fishing waters. Most large reservoirs, 

which are important for fishing, are located in Central Serbia in the Great Morava 

and Drina River basins (Figs. 2-7). 

 

Figure 2. The natural course of the Danube River below the dam of the HPP "Đerdap 2". The 

picture was recorded in 2020 in Negotin, Serbia (photo by V. Simić). 
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Figure 3. Drina River near Bajina Bašta, Serbia (photo by V. Simić). 

 

 
Figure 4. Great Morava at low water level during October 2017 (photo by V. Simić). 
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Figure 5. Salmonid river. The Dojkinačka River in the Stara planina Nature Park in 2020 (photo 

by V. Simić). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Gruža Reservoir during summer 2012 (photo by V. Simić). 
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Figure 7. Zasavica river in September 2015 (photo by V. Simić). 

 

Currently, all waters of Serbia, including fishing waters, are owned by the state 

(except for some smaller privately owned lakes). Serbia is a continental country, 

so fishing is represented only in inland waters as commercial, recreational, and 

sport fishing. Commercial fishing is represented only on the major rivers, the 

Danube, Sava, and Tisza, while recreational and sport fishing is allowed in all wa-

ters. The Ministry of Environmental Protection (https://www.ekologija.gov.rs/) 

manages commercial and recreational fishing on wild waters, the Ministry of 

Sports manages sport fishing (https://www.mos.gov.rs/), while the Ministry of Ag-

riculture, Forestry and Water Management (http://www.minpolj.gov.rs/) regulate 

the cultivation of fish in fish ponds. 

On the territory of Serbia, there are 17 established fishing areas. They are lo-

cated in unprotected and protected areas with significant fishing waters defined 

within their boundaries (Fig. 8). The fishing areas are awarded to users (managers) 

for management for ten years through a competition announced by the Ministry.  

 

 

 

 

 

 

 

 

 

https://www.ekologija.gov.rs/
https://www.mos.gov.rs/
http://www.minpolj.gov.rs/
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Figure 8. Fishing areas in Serbia: 1- FA "South Morava 1"; 2- FA "South Morava 2"; 3- FA 

"Rasina"; 4- FA "Ibar"; 5- FA "West Morava "; 6 - FA "Kolubara"; 7 - FA "Sava"; 8 - FA 

"Srem"; 9 - FA "Beograd"; 10- FA "Great Morava 2"; 11 - FA "Great Morava 1"; 12 - FA "Mla-

va"; 13 - FA "Danube"; 14 - FA "Timok"; 15- FA "Bačka"; 16- FA "Banat"; 17 - FA "Kosovo".  

 

The managers of fishing areas are legal entities and can be public state-owned 

enterprises or private companies that meet the conditions for managing the fishery 

areas according to the tender issued by the Ministry. The main conditions include 

that the company has experience in fisheries, employs the required number of 

fishery rangers with a state license, and has at least one expert with a bachelor's or 

master's degree (biologist, ecologist, agricultural engineer, or veterinarian). In ad-

dition, the company must also meet the requirements for adequate equipment (ves-

sels, all-terrain vehicles, and other equipment for fishery rangers). Fishing areas in 

protected natural areas are managed by a company that manages the protected nat-

ural assets (national parks, nature parks, reserves). A company managing a fishing 

area in an unprotected or protected area carries out its activities following the Law 

on the Protection and Sustainable Use of Fish Stocks (Anonymous 2014) and reg-

ulations, of which the particularly important is Regulation on Measures for the 

Conservation and Protection of Fish Stocks (Anonymous 2018). Fishing associa-
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tions and clubs only conduct sport fishing competitions in the country and abroad, 

and most of them are members of the Federation of Sport Anglers of Serbia 

(https://www.ribolovci.org.rs/index.php/savez-sportskih-ribolovaca-srbije) or on 

the territory of Vojvodina, the Federation of Sport Fishermen of Vojvodina 

(https://www.ssrvojvodina.org.rs/).  

Managers of fishing areas sell commercial fishing licenses. A recreational fish-

ing license is unique in Serbia. This means that a fisherman with a license ob-

tained at his place of residence, which is within the boundaries of a specific fish-

ing area, may fish in all other fishing areas except for fishing areas located in 

nature reserves. Fishing in protected areas requires the purchase of a special li-

cense that is valid only for the fishing waters of that protected area. Recreational 

fishing licenses are sold as daily, multi-day (valid for a maximum of seven days), 

or annual licenses. The Ministry sets the total price of recreational fishing licenses 

each year, with licenses for people with disabilities and pensioners being signifi-

cantly cheaper. The managers of fishing areas set the value of the commercial 

fishing license for each year with the approval of the Ministry.  

The manager of the fishing area is obliged by law to carry out its work based 

on the Fishing Area Management Program. In a public tender, the manager selects 

an authorized professional institution (mainly faculties and institutes dealing with 

fisheries biology, ichthyology, or inland water ecology) to prepare the Manage-

ment Program for a period of 10 years. The law further requires that monitoring of 

the fish stock must be conducted every three years and that the Fishing Area Man-

agement Program may be amended and supplemented based on the monitoring. 

The program review is carried out by the Ministry of Environmental Protection, 

and the control of implementation and execution of the measures from the pro-

gram is controlled by the fishery inspectors of the Republic. The manager of fish-

ing area income is obtained by the number of sold fishing licenses, which is used 

for its activities (salaries of fishery rangers, experts, administration, and purchase 

and maintenance of equipment) as well as the improvement of the fish stock 

(stocking, maintenance of fish waters, training). The manager of the fishing area 

pays 20% of the Value Added Tax (VAT) and 10% of the fee for using the fishing 

area to the state budget. In addition to the long-term program, at the end of each 

year, the manager of the fishing area submits a report on the work and the results 

obtained to the Ministry. 

https://www.ribolovci.org.rs/index.php/savez-sportskih-ribolovaca-srbije
https://www.ssrvojvodina.org.rs/
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2 Historical overview: fish and fisheries in Serbia  

2.1. Fishes of Serbia  

The first scientifically based work describing fish from Serbia and the adjacent 

countries of Bosnia, Montenegro, and Dalmatia was done by Hechel and Rudolf 

(1858) in the period when the Austro-Hungarian Empire held power over part of 

the Balkan Peninsula. Based on the results of this work, Pančić (1860) published 

the first study on fishes in the Serbian language under the title: "Fishes in Serbia". 

In this work, 93 fish species are described, some of which originate from Bosnia 

and Dalmatia waters. This work is important because, deciphering the taxonomic 

synonymy, almost all fish species described at that time are still present in the wa-

ters of Serbia. However, a clear difference is observed in the spatial distribution of 

certain species, while a significant reduction in the range and distribution is ob-

served for a considerable number of species. This is primarily true for all migrato-

ry anadromous species of the family Acipenseridae, as well as for species such as 

tench (Tinca tinca), crucian carp (Carassius carassius), true loach (Misgurnus fos-

silis), European eel (Anguilla anguilla), European mud-minnow (Umbra krameri), 

and huchen (Hucho hucho). Qualitatively, the total number of species has in-

creased due to the invasion of allochthonous fish species (Lenhardt et al. 2011; 

Zorić et al. 2014) (see Chap. No. 13, Radenković et al.).  

In a relatively recent period, the fishes of Serbia were described in the works of 

Taler (1953), Vuković and Ivanović (1971), and somewhat later by Ristić (1977). 

These publications refer to the fishes of Serbian inland waters and other republics 

(now states) of the former the Socialist Federal Republic of Yugoslavia (SFRY).  

Finally, the last comprehensive publication on the fishes of Serbia appeared 21 

years ago (Simonović 2001). Based on new research results, this publication needs 

to be revised with respect to the species occurring in the waters of Serbia. Howev-

er, for the purpose of this chapter, the list of fish species according to this publica-

tion is presented (Table 1). 

A more detailed consideration of the taxonomy of the ichthyofauna of Serbia is 

beyond this Chapter's scope and will, therefore, not be discussed further. Instead, 

the focus is on the fish species that are important for fisheries and for which there 

are generally no significant changes in taxonomic status. 
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Table 1. List of fish species in Serbia according to Simonović (2001) 

Order 

number 

Family/Fish species 

valid name according 

to Fishbase 

English 

name 
Literature* 

 Petromyzontidae   

1. 
Eudontomyzon 

danfordi (Regan, 1911) 

Carpathian 

lamprey 

Karaman 1974; Šorić 1992, 1998; 

Janković and Krpo Ćetković 1995;  

2. 

Eudontomyzon 

stankokaramani  

(Karaman, 1974) 

Drin brook 

lamprey 

Karaman 1974; Holčik and Šorić 

2004; 

3. 
Eudontomyzon mariae 

(Berg, 1931)  

Ukrainian 

brook  

lamprey 

Janković and Krpo Ćetković 1995; 

4. 

Eudontomyzon  

vladykovi (Oliva & 

Zenandrea 1959) 

Danubian 

brook 

lamprey 
 

5 

Lampetra fluviatilis 

(Form. Petromyzon 

 fluviatilis) (Linnaeus, 

1758) 

River lamprey 
Pančić 1860; Janković and Krpo 

Ćetković 1995; Holčik and Šorić 2004; 

6. 
Lampetra planeri 

(Bloch, 1784) 

European 

brook 

lamprey 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

7. 
Petromyzon marinus 

(Linnaeus, 1758) 
Sea lamprey 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

 Acipenseridae   

8. 

Acipenser 

gueldenstaedti (Brandt 

and Ratzeburg, 1833) 

Danube  

sturgeon 

Pančić 1860; Stamenković 1991;  

Janković and Krpo Ćetković 1995;  

Lenhardt et al. 2006, 2008, 2011; Jarić 

et al. 2009a, 2010; 

9. 
Acipenser nudiventris 

(Lovetsky, 1828) 

Fringerbarbel 

sturgeon 

Pančić 1860; Ristić 1963; Janković and 

Krpo Ćetković 1995; Jarić et al. 2009a, 

b, 2010; Simonović et al. 2005;  

Lenhardt et al. 2006, 2008, 2011;  

10. 
Acipenser ruthenus 

(Linnaeus, 1758) 

Sterlet 

sturgeon 

Pančić 1860; Janković 1958; Ristić 

1969, 1971a; Janković and Krpo 

Ćetković 1995; Kolarević 2004;  

Lenhardt et al. 2004, 2006, 2008, 2011; 

Stanić et al. 2006; Jarić et al. 2009a, 

2010, 2011; Poleksić et al. 2010; Simić 

et al. 2014a, b; Rašković et al. 2015; 

Štrbac et al. 2015; Cvijanović et al. 

2015, 2017; Đikanović et al. 2015; 

11. 
Acipenser stellatus 

(Pallas, 1771) 

Starry  

sturgeon 

Pančić 1860; Stamenković 1991; 

Janković and Krpo Ćetković 1995;  

Lenhardt et al. 2006, 2011; Jarić et al. 

2009a, 2010; 

12. 
Acipenser sturio  

(Linnaeus, 1758) 
Sturgeon 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Jarić et al. 2009a, b, 
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2010; Lenhardt et al. 2011; 

13. 
Huso huso (Linnaeus, 

1758)  

Beluga  

sturgeon 

Pančić 1860; Stamenković, 1991;  

Lenhardt et al. 2006, 2008, 2011; Jarić 

et al. 2009a, 2010; 

 Salmonidae   

14. 
Oncorhynchus mykiss 

(Walbaum, 1792) 
Rainbow trout 

Nikolić et al. 2006, 2010; Vranić et al. 

2011; Vranković et al. 2021; Spasić et 

al. 2011; Nikčević et al. 2016;  

15. 
Coregonus peled 

(Gmelin, 1789) 
Peled Lenhardt et al. 2010; 

16. 
Hucho hucho  

(Linnaeus, 1758)  Huchen 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Simonović et al. 2000, 

2007, 2011; Marić et al. 2012a, 2014; 

Simić et al. 2014a, b; Freyhof et al. 

2015; Nikolić et al. 2016; 

17. 
Salmo marmoratus 

(Cuvier, 1829) 
Marble trout 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Simonović et al. 2007; 

18. 
Salmo trutta (Linnaeus, 

1758) 
Trout 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Marić et al. 2004a, 

2006a, 2012b, c, 2022a; Simonović et 

al. 2007; Simonović and Nikolić 2007; 

Tošić et al. 2014; Simić et al. 2014a, b; 

Nikolić et al. 2016; Kanjuh et al. 2021; 

19. 
Salmo farioides  

(Karaman, 1938) / Marić et al. 2006a, 2017; 

20. 
Salmo macedonicus 

(Karaman, 1924) 

Macedonian 

trout 
Marić et al. 2004b; 

21. 
Salvelinus alpinus 

(Linnaeus, 1758) 
Arctic char 

Janković and Krpo Ćetković 1995; 

Marić et al. 2022a; 

22. 
Salvelinus fontinalis 

(Mitchill, 1814) 
Brook trout 

Janković and Krpo Ćetković 1995; 

Marić et al. 2022a; 

 Thymalidae   

23. 
Thymallus thymallus 

(Linnaeus, 1758) 
Grayling 

Pančić 1860; Janković 1960, 1964, 

1983a, 2010; Janković and Krpo 

Ćetković 1995; Apostolski 1978; 

Filipović and Janković 1978; Marić et 

al. 2012b, c; Simić et al. 2014a, b; 

Nikolić et al. 2016; 

 Angulidae   

24. 
Anguilla anguilla (Lin-

naeus, 1758) 
European eel 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

 Clupeidae   

25. 
Alosa caspia 

(Eichwald, 1838) 
Caspian shad Janković and Krpo Ćetković 1995; 

26. 
Alosa immaculata 

(Bennet, 1835) 
Pontic shad 

Janković and Krpo Ćetković 1995; 

Višnjić-Jeftić et al. 2009, 2010, 2013; 

Lenhardt et al. 2011, 2016;  

Smederevac-Lalić et al. 2018; 

http://en.wikipedia.org/wiki/J.J._Walbaum
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=4572
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Đikanović et al. 2018; Tošić and Taflan 

2019; 

 Esocidae   

27. 
Esox lucius (Linnaeus, 

1758) 
Northern pike 

Pančić 1860; Budakov and Maletin 

1982, 1984; Maletin and Budakov 1983; 

Budakov 1993a; Janković and Krpo 

Ćetković 1995; Štrbac et al. 2015; Mérő 

2014; Pavlović et al. 2015; Milošković 

and Simić 2015; Simić et al. 2022a; 

 Umbridae   

28. 
Umbra krameri  

(Walbaum, 1792) 
European 

mudminnow 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Sekulić et al. 1998a, 

2013a, b, 2015; Simić et al. 2007; 

Marić et al. 2015, 2016, 2019; 

 Cyprinidae   

29. 

Ballerus ballerus 

(Form. Abramis  

ballerus) (Linnaeus, 

1758) 

Zope 

Pančić 1860; Grginčević 1977; Maletin 

and Budakov 1983; Janković and Krpo 

Ćetković 1995; 

30. 
Abramis brama  

(Linnaeus, 1758) 
Freshwater 

bream 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Lenhardt et al. 2012; 

Simić et al. 2014a, b; Milošković and 

Simić 2015; Milošković et al. 2016; 

Kostić et al. 2016; Kostić-Vuković et al. 

2021; 

31. 

Ballerus sapa (Form. 

Abramis sapa) (Pallas, 

1814) 

White-eye 

bream 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

32. 
Barbus barbus  

(Linnaeus, 1758) Barbel 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Sunjog et al. 2012; 

Simić et al. 2014a, b; Rašković et al. 

2015; Milošković et al. 2016;  

33. 
Barbus cyclolepis 

(Heckel, 1837) 

Round-scaled 

barbel 
Pančić 1860; Marić et al. 2004b; 

34. 

Barbus balcanicus  

(Kotlík, Tsigenopoulos, 

Ráb and Berrebi, 2002) 

Danube 

barbel 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Simonović et al. 2018; 

Radojković et al. 2019; Kojadinović et 

al. 2020;  

35. 

Carassius auratus 

(Form. Carassius 

 auratus auratus)  

(Linnaeus, 1758) 

Goldfish 
Pančić 1860; Budakov 1980; Žikić et al. 

2000; 

36. 

Carassius gibelio 

(Form. Carassius 

aurata gibelio) (Bloch, 

1782) 

Prussian carp 

Budakov et al. 1979; Budakov 1980; 

Maletin et al. 1980; Budakov and  

Maletin 1984; Simić et al. 2014a, b;  

Milošković and Simić 2015; Milošković 

et al. 2022; 

37. 
Carassius carassius 

(Linnaeus, 1758) 
Crucian carp 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Sekulić 1998b; 
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38. 

Ctenopharyngodon 

idella (Valenciennes, 

1844) 

Gras carp 
Janković 1992; Janković and Krpo 

Ćetković 1995; Marković et al. 2012; 

39. 
Cyprinus carpio  

(Linnaeus, 1758) Carp 

Pančić 1860; Ristić 1971b; Janković 

1983b; Budakov et al. 1994; Poleksić 

and Mitrović Tutundžić 1994; Janković 

and Krpo Ćetković 1995; Žikić et al. 

1997; Sekulić et al. 1998b; Faster and 

Cakić 1998; Ćirković et al. 2000, 2015; 

Marković 2010; Spasić et al. 2010; 

Stanković et al. 2011; Lenhardt et al. 

2012; Čanak et al. 2013; Subotić et al. 

2013; Simić et al. 2014a, b; Novakov et 

al. 2015; Štrbac et al. 2015; Rajić et al. 

2016; Marković et al. 2016; Rokvić et 

al. 2020; Božić et al. 2021; 

 Xenocyprididae   

40. 

Hypophthalmichthys 

molitrix (Valenciennes, 

1844) 

Silver carp 
Janković and Krpo Ćetković 1995;  

Lenhardt et al. 2012; 

41. 

Hypophthalmichthys 

nobilis (Richardson, 

1844) 

Bighead carp 
Sekulić et al. 1998b; Marković et al. 

2012;  

 Gobionidae   

42. 

Romanogobio 

albipinnatus (Form. 

Gobio albipinnatus) 

(Lukasch, 1933) 

White-finned 

gudgeon 

Šorić and Ilić 1987, 1991; Janković and 

Krpo Ćetković 1995; 

43. 

Gobio obtusirostris 

(Form. Gobio gobio 

(Valenciennes, 1842) 

/ 
Pančić 1860; Šorić and Ilić 1987; 

Janković and Krpo Ćetković 1995; 

44. 
Romanogobio kessleri 

(Dybowski, 1862) 

Kessler's 

gudgeon 

Šorić and Ilić 1991; Janković and Krpo 

Ćetković 1995; 

45. 

Pseudorasbora parva 

(Temminck and  

Schlegel, 1842) 

Topmouth 

gudgeon 

Janković and Krpo Ćetković 1995; 

Cakić et al. 2004; 

46. 

Romanogobio  

uranoscopus (Agassiz, 

1828) 

Danube 

longbarbel 

gudgeon 

 

 Leuciscidae   

47. 

Alburnoides  

bipunctatus (Bloch, 

1782) 

Spirlin, 

schneider 

Pančić 1860; Šorić and Ilić 1985; 

Janković and Krpo Ćetković 1995;  

Živković and Jovanović 2011; Simić et 

al. 2022a; 

48. 
Alburnus albidus 

(Costa, 1838) Italian bleak 
Janković and Krpo Ćetković 1995; 

Šorić 2006; Simić et al. 2012; 

49. 
Alburnus alburnus 

(Linnaeus, 1758) 
Bleak 

Pančić 1860; Budakov and Lečić 1991; 

Janković and Krpo Ćetković 1995; 

Simić et al. 2016; Jovanović et al. 2018; 
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Nikolić et al. 2022; 

50. 
Alburnus scoranza 

(Bonaparte, 1845) 
/ Simić et al. 2012; 

51. 
Alburnus chalcoides 

(Güldenstadt, 1772) 
Danube bleak Janković and Krpo Ćetković 1995; 

52. 
Blicca bjoerkna  

(Linnaeus, 1758) White bream 

Pančić 1860; Budakov and Maletin 

1984; Janković and Krpo Ćetković 

1995; Lenhardt et al. 2012; 

53. 
Chondrostoma nasus 

(Linnaeus, 1758) 
Nase 

Pančić 1860; Janković 1965; Janković 

and Krpo Ćetković 1995; Simić et al. 

2014a, b; Đikanović et al. 2016; 

Milošković et al. 2016; 

54. 

Leuciscus aspius 

(Form. Aspius aspius) 

(Linnaeus, 1758) 

Aral asp 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Krpo Ćetković et al. 

2010; Simić et al. 2022a; 

55. 
Leucaspius delineatus 

(Heckel, 1843) 
Belica 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

56. 

Squalius cephalus 

(Form. Leuciscus  

cephalus) (Linnaeus, 

1758) 

Chub 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Simić et al. 2014a, b; 

Milošković et al. 2016; Mihailović et al. 

2016; Kolarević et al. 2018; Sunjog et 

al. 2019; Simić et al. 2022a; 

57. 
Leuciscus idus  

(Linnaeus, 1758) Ide, orfe 
Pančić 1860; Janković and Krpo 

Ćetković 1995; 

58. 
Leuciscus leuciscus 

(Linnaeus, 1758) 

Common 

dace 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

59. 
Telestes souffia (Risso, 

1826) 
Vairone 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Veličković et al. 2020; 

60. 

Pachychilon 

macedonicus 

(Steindachner, 1892) 
/ Simić et al. 2012; 

61. 
Pachychilon pictum 

(Heckel & Kner, 1858) 
/ 

Šorić 1979, 1993; Janković and Krpo 

Ćetković 1995; 

62. 
Pelecus cultratus  

(Linnaeus, 1758) Sichel 
Pančić 1860; Janković and Krpo 

Ćetković 1995; Subotić et al. 2015; 

63. 
Phoxinus phoxinus 

(Linnaeus, 1758) 

Common 

minnow 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Simić et al. 2022a; 

64. 

Leucos basak (Form. 

Rutilus basak) (Heckel, 

1843) 
/ 

Janković and Krpo Ćetković 1995; 

Simić et al. 2012; 

65. 
Rutilus pigus 

(Lacepede, 1804) 
Pigo Janković and Krpo Ćetković 1995; 

66. 
Rutilus virgo (Heckel, 

1852) 
/ Nikolić et al. 2019; 

67. 
Rutilus rutilus  

(Linnaeus, 1758) Roach 

Pančić 1860; Grginčević and Pujin 

1980; Budakov 1989; Janković and 

Krpo Ćetković 1995; Marković et al. 

1996a; Sekulić et al. 1998b; Radenković 
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et al. 2022; 

68. 

Scardinius 

erythrophthalmus  

(Linnaeus, 1758) 
Rudd 

Pančić 1860; Janković and Krpo 

Ćetković 1995;  

69. 
Scardinius graecus 

(Stephanidis, 1937) 
/ Simić et al. 2012; 

70. 

Scardinius knezevici 

(Bianco and Kottelat, 

2005) 

/ Simić et al. 2012; 

71. 
Vimba vimba  

(Linnaeus, 1758) Vimba 
Janković and Krpo Ćetković 1995;  

Subotić et al. 2021; 

72. 
Vimba melanops 

(Heckel, 1837) 

Macedonian 

vimba 
Simić and Šorić 2006; 

 Acheilognathidae   

73. 
Rhodeus sericeus  

(Pallas, 1776) 
Ammur 

biterling 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

 Tincidae   

74. 
Tinca tinca (Linnaeus, 

1758) 
Tench 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Simić et al. 2009; 

Ćirković et al. 2009; Marković et al. 

2010; Lujić et al. 2017a, b;  

 Cobitidae   

75. 
Cobitis elongata 

(Heckel & Kner, 1858) 
Balkan loach 

Šorić 1985; Janković and Krpo 

Ćetković 1995; 

76. 
Cobitis taenia  

(Linnaeus, 1758) Spined loach 
Pančić 1860; Janković and Krpo 

Ćetković 1995; 

77. 
Misgurnus fossilis 

(Linnaeus, 1758) 
True loach 

Pančić 1860; Budakov 1993b; Janković 

and Krpo Ćetković 1995; 

78. 
Sabanejewia balcanica 

(Filippi, 1865) 

Balkan spined 

loach 

Janković and Krpo Ćetković 1995; 

Marić et al. 2022b; Marešova et al. 

2011; 

79. Sabanejewia bulgarica  / Miljanović et al. 2016;  

80. 
Sabanejewia romanica 

(Băcescu, 1943) 
/ Marić et al. 2022b; 

 
Nemacheilidae (Form. 

Balitoridae) 
  

81. 
Barbatula barbatula 

(Linnaeus, 1758) 
Stone loach 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

82. 

Oxynoemacheilus 

bureschi (Form. 

Barbatula bureshi) 

(Drensky, 1928) 

Struma stone 

loach 
Sipos et al. 2007; 

 Siluridae   

83. 
Silurus glanis  

(Linnaeus, 1758) Wels catfish 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Lenhardt et al. 2012, 

2021; Subotić et al. 2013; Simić et al. 

2014a, b; Pavlović et al. 2015; 
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Milošković and Simić 2015; Milošković 

et al. 2016; 

 Ichtaluridae   

84. 
Ameiurus nebulosus 

(Le Sueur, 1819) 

Brown  

bullhead 
Janković and Krpo Ćetković 1995; 

85. 
Ameiurus melas  

(Rafinesque, 1820) 

Black  

bullhead 

Cvijanović et al. 2005; Jaćimović et al. 

2019; 

 
Lotidae (formerly 

Gadidae) 
  

86. 
Lota lota (Linnaeus, 

1758) 
Burbot 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Smederevac-Lalić et al. 

2015; 

 Syngnathidae   

87. 
Syngnathus abaster 

(Risso, 1826) 

Bleack-

striped  

pipefish 
Sekulić et al. 1999; Cakić et al. 2005; 

 Gasterosteidae   

88. 
Gasterosteus aculeatus 

(Linnaeus, 1758) 

Three-spined 

stikleback 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Cakić et al. 2000; 

89. 
Pungitius platygaster 

(Kessler, 1859) 

Southern 

ninespin  

stikleback 

Pančić 1860; Janković and Krpo 

Ćetković 1995; 

 Percidae   

90. 

Gymnocephalus baloni 

(Holčik & Hensel, 

1974) 

Balon's ruffe 
Hegediš et al. 1993; Janković and Krpo 

Ćetković 1995; 

91. 

Gymnocephalus cernua 

(Form. Gymnocephalus 

cernuus) (Linnaeus, 

1758) 

Ruffe 
Pančić 1860; Janković and Krpo 

Ćetković 1995; 

92. 

Gymnocephalus 

schraetser (Linnaeus, 

1758) 

Schraetzer 
Pančić 1860; Janković and Krpo 

Ćetković 1995; 

93. 
Perca fluviatilis 

(Linnaeus, 1758) 

European 

perch 

Pančić 1860; Simonović and Jovanović 

1993; Simonović and Simović 1997; 

Pavlović et al. 2013, 2015; Subotić et al. 

2015; Radenković et al. 2022; 

94. 
Sander lucioperca 

(Linnaeus, 1758) 
Pikeperch 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Subotić et al. 2013; 

Simić et al. 2014a, b; Lujić et al. 2015;  

Pavlović et al. 2015; Milošković and 

Simić 2015; Milošković et al. 2016; 

Nikolić et al. 2021; 

95. 
Sander volgensis 

(Gmelin, 1788) 

Volga pike-

perch 
Janković and Krpo Ćetković 1995; 

96. 
Zingel streber (Siebold, 

1863) 

Danube 

streber 

Pančić, 1860; Šorić and Naumovski 

1991; Janković and Krpo Ćetković 

1995; 

97. Zingel zingel  Zingel Šorić and Naumovski 1991; Marković 
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(Linnaeus, 1766) and Simonović 2010; 

 Centrarchidae   

98. 
Lepomis gibbosus 

(Linnaeus, 1758) 
Pumpkinseed Marković and Simović 1997; 

99. 
Micropterus salmoides 

(Lacepede, 1802) 

Largermouth 

black bass 
Maletin 1988; Marković et al. 1996b; 

 Gobiidae   

100. 
Neogobius fluviatilis 

(Pallas, 1811) 
Monkey goby 

Janković and Krpo Ćetković 1995; 

Simonović 1996a, 1999; Simonović 

and Nikolić 1995/1996; 

101. 
Babka gymnotrachelus 

(Kessler, 1857) 
Racer goby 

Hegediš et al. 1991; Janković and Krpo 

Ćetković 1995; Simonović 1996a, 

1999; Subotić et al. 2013; 

102. 

Ponticola kessleri 

(Form. Neogobius 

kessleri) (Gunther, 

1861) 

Bighead goby 

Šorić and Ilić 1991; Janković and Krpo 

Ćetković 1995; Simonović 1996a, b, 

1999; 

103. 

Neogobius 

melanostomus (Pallas, 

1811) 

Round goby 

Nikolić and Skora 1996; Simonović 

1996a, b, 1999; Valković and 

Paunović 1998; Simonović et al. 2001; 

Subotić et al. 2013; 

104. 

Proterorhinus 

marmoratus (Pallas, 

1811) 

Tubenose  

goby 

Janković and Krpo Ćetković 1995; 

Simonović 1996a, 1999; Simonović and 

Mesaroš 1998; 

 Blennidae   

105. 
Salaria fluviatilis 

(Asso, 1801) 

Freshwater 

blenny 
Janković and Krpo Ćetković 1995; 

 Cottidae   

106. 
Cottus gobio 

(Linnaeus, 1758) 

European 

bullhead 

Pančić 1860; Janković and Krpo 

Ćetković 1995; Bravničar et al. 2015; 

Simić et al. 2022a; 

 Odontobutidae   

107. 
Perccottus glenii 

(Dybowski, 1877) 

Chinese 

sleeper 
Simonović et al. 2006; 

* Literature review of available data on fish species in Serbia (Central Balkans). Data in bold re-

fers to taxonomic classification of species. In the rest of the text, species are referred to by their 

English names.  
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2.2. Fish species important for the fishery in the waters of Serbia 

 

The fishery and economic importance of fish species have changed over time. 

In the work of Pančić (1860), the fish species were divided according to their taste 

into the most palatable (sterlet sturgeon, huchen, brown trout, pikeperch, pike, 

burbot, and young wels catfish), less appreciated but quite pleasant (wels catfish, 

European eel, lampreys, true loach, ide, starry sturgeon, barbel, and Danube bar-

bel), the ones with a lesser appeal (Allis shad, crucian carp, carp, tench, and rudd) 

and so-called "white fish" (which met contains many small bones). In a later study 

by Hristić and Bunjevac (1991), fish divided into first class according to their eco-

nomic importance for fisheries were pikeperch, Volga pikeperch, wels catfish, 

pike, European eel, huchen, carp, tench, sterlet sturgeon, grayling, brown trout, 

and Acipenseridae: beluga sturgeon, starry sturgeon, and fringerbarbel sturgeon. 

In addition to the mentioned autochthonous species, allochthonous species such as 

grass carp, silver carp, bighead carp, largemouth bass, rainbow trout, and brook 

trout were also considered first-class fish. The second class included asp, burbot, 

white bream, chub, bream, ide, nase, Prussian carp, crucian carp, and barbel. Third 

class fish (white fish) further included roach, zope, whiteeye bream, rudd, vimba, 

and sichel. Finally, fish of the fourth class were ones considered only as food for 

predatory fish (bleak, gudgeon, European bitterling, and ruffe) and the so-called 

category of "harmful fish" (perch, black bullhead, pumpkinseed, and topmouth 

gudgeon) (Hristić and Bunjevac 1991). 

 An overview of fish species according to their economic importance today and 

in the past can be found in Table 2. 

 

Table 2. Comparative overview of fisheries and the economic importance of fish species in 

Serbia during the past and the present 

Fish species 
Fisheries and economic importance 

Commercial fishing Recreational fishing 

Category I 

 Past Present Past Present 

Pikeperch + + + + 

Volga pikeperch + + + + 

Wels catfish -*+ + + + 

Northern pike + + + + 

Carp -*+ + + + 

Tench -*+ +* + +* 

Sterlet sturgeon +*** +* - - 

European eel + -* -? - 

Grayling +? - + + 

Brown trout  +? - + + 

Huchen +? - + + 

Beluga sturgeon***, 

Starry sturgeon, 

Fringerbarbel sturgeon  

-++ +* - - 
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Category II 

Aral asp, Burbot, White 

bream, Chub, Bream, 

Ide, Nase, Prussian 

carp, Crucian carp, 

Barbel 
Burbot 

Burbot, 

Nase, 

Bream, 

Barbel,  

Prussian 

carp 

(Vojvodina 

especially) 

+ + 

Category III 

Common roach, Zope, 

White-eye bream, Rudd, 

Vimba,  Sichel 

-+ 

Bream, 

Vimba, 

Sichel* 

-+ + (Bream) 

Category IV 

 Past Present Past Present 

Bleak, Gudgeon, 

Ammur biterling, 

Eurasian ruffe 

Bleak ? 

Danube 

bleak 

(Pančić 

(1860) 

- Bleak Bleak 

Category IV 

 Past Present Past Present 

European perch, Black 

bullhead, Pumpkinseed, 

Topmouth gudgeon 
- 

European 

perch 

(large 

specimens) 

European 

perch 

(large 

specimens) 

European perch 

(large 

specimens) 

Category - other allochthonous species 

 Past Present Past Present 

Rainbow trout, Gras 

carp, Silver carp 

Largemouth black bass 

-+** Silver carp - 

Rainbow trout, 

Largemouth 

bass 

+ significant, - not significant, -* less significant in the 19th century, +*significant but not 

available, -+ variable significant over time, *** significant for obtaining caviar. 

 

Compared to the period at the end of the 19th century and the first half of the 

20th century, the current categorization of fish according to their fishery and eco-

nomic importance for recreational and commercial fishing in Serbia is qualitative-

ly inferior. In general, all species of the family Acipenseridae have been lost for 

commercial fisheries today, including sterlet sturgeon as a stationary species 

(Danube population), followed by European eel, tench, crucian carp, true loach, 

Danube lamprey, herring, and sichel. Presently, as incomparably inferior substi-

tutes for these species, allochthonous Asian species such as grass carp, silver carp, 

bighead carp, and Prussian carp have some commercial importance. Furthermore, 

the species not available for recreational fishing are marble trout, tench, crucian 

carp, sichel, and zingel, as well as other species of small body size used as live 

bait in fisheries (all species of the family Cobitidae, species of the genus Roma-

nogobio). These fish species are now on the list of strictly protected species for the 

territory of Serbia (see Chap. No. 17, Galambos and Sekulić). 
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 2.3 Fisheries  

Findings of fish remains, objects made of fish bones (sewing needles), and fish-

shaped sculptures at the sites of Padine, Lepenski vir, and Vlasac (on the right 

bank of the Danube) from the period before 9500 - 5500 BC (Mesolithic and Ear-

ly/Middle Neolithic) are evidence that people in these areas were engaged in fish-

ing and lived from it much earlier than the historical dating of the Serbians and the 

state of Serbia (4th-7th century AD) (Živaljević 2017). Unfortunately, from the 

period of Roman rule, there is no written information about fishing in the area 

where today's Serbia is located. However, the remains of fish (beluga sturgeon and 

Russian sturgeon) from the site of Viminacium (Vuković 2015) indicate that fish 

was caught in the Danube at that time and that it was highly valued at imperial 

feasts in the Roman Danubian provinces (Krišpatić 1893). 

There is little written information about fisheries in Serbia during the Middle 

Ages. It is known that the Đerdap area on the Danube was one of the best in the 

region and that it was under the administration of Prince Lazar (Lazar Hrebelja-

nović 1329-1389) from 1379 (Živaljević 2017). According to Pančić (1860), fish-

ing in medieval Serbia (from the 11th to the middle of the 15th century) was not 

under any legal regulations. The fish was often caught without any restrictions and 

by means that are illegal today (spears, various types of fish traps, and usage of 

quicklime and toxic plant metabolites (especially Verbascum spp.)). Fish was 

caught mainly by the local population and fishermen who were in the service of 

the nobility or the clergy. The caught fish was mainly used as food. High-quality 

fish, usually caught and brought from the Danube, was especially present on the 

nobility and clergy tables. The proof of this is preserved menus from that period 

(Petrović 1998d) and findings of fish bones during archeological excavations of 

some monasteries (e.g., Studenica Monastery; Živaljević et al. 2019). According 

to the same source, during the Ottoman rule in Serbia (from the 15th to the 20th 

century), the Ottomans were the most skilled and experienced fishermen on the 

Danube, Sava, and surrounding large ponds. They caught fish with large forged 

hooks ("takuni"), nets made of strong rope and large eyelets ("korane"), and fish 

traps made of woven willow mesh called "garde" (Fig. 9). Such tools indicate that 

large fish were caught and that fish populations were abundant.  
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Figure 9. Tools for commercial fishing (Source: https://www.ravnoplov.rs with the approval and 

courtesy of Mr. Milan Stepanović). 

 

Apart from fishing in the Danube, Sava, and surrounding ponds from this period, 

there is almost no data about fishing in other waters of Serbia. Some indirect data 

can be found in the travelogues of foreigners in Serbia. Thus, Kanitz (1862) stated 

that during his journey in central Serbia from the town of Kraljevo to the monas-

tery Studenica at all places for rest, brown trout from nearby rivers (Brvenica and 

other smaller rivers) were served in large and abundant portions. Additionally, 

grayling from the river Studenica was served in the monastery. However, the gray-

ling population completely disappeared from the Studenica River in the 1970s 

(Janković 2010). The period of struggle for independence of Serbia (1804-1878) is 

characterized by a relatively weak organization of fishermen. The fishing grounds 

on the Danube were gradually bought from the Ottoman fishermen, who left this 

area, and fishing was performed by fishermen (Alasi) of Serbian nationality who 

previously worked for Ottoman fishing masters. These fishermen joined the Fish-

ermen's Guild (founded in 1839, made official in 1847; Bojić 2013), which lasted 

until the beginning of the 20th century and later became the Belgrade Fishermen's 

Association (Bojić 2013; Živaljević 2017). Fishing from this period, especially on 

the Danube, is described in the works of the mathematician Dr. Mihailo Petrović 

Alas, cited earlier (Petrović 1998a, b, c, d). One of the rare works containing data 

on fish and fishing on other rivers of Serbia from before and after World War I, 

entitled "Fishing on the Great Morava", was completed in 1941 but, due to war-

https://www.ravnoplov.rs/
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time circumstances, was not published until 1972 (Momirović 1972). This work 

shows a similar organization, techniques, and tools for fishing on the Great Mora-

va as well as on the Danube and the Sava, but in all aspects on a much smaller 

scale, including the amount (biomass) of fish caught. 

 Analyzing the data from these works, we can indirectly conclude the state of 

the fish stocks on the territory of Serbia over a long period of time, practically 

from ancient times until the first quarter of the 20th century. During this period, 

fish were caught with tools that are generally not used today and were adapted for 

certain types of fish, as well as for their size and the amount available for fishing. 

Drawings of such tools can be found in Fig. 9. Of all the tools used, the most im-

portant was the usage of the so-called "garde" (and similar tools called "sup" or 

"seća" (Fig. 9). These tools were used on the Danube, Sava and Great Morava riv-

ers until 1935 when they were banned by law. From the construction, method of 

use, and fishing efficiency of these tools, it can be concluded that large, high qual-

ity and expensive fish were caught during this period, primarily sturgeon species 

(Fig. 10), followed by wels catfish (Fig. 11), carp, pikeperch, and pike.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Beluga sturgeon (weighing 135 kg) caught near Belgrade around 1910. It is being 

held by the head and pectoral fin by the Serbian mathematician and then a member of the Serbian 

Royal Academy, Mihailo Petrović Alas. (Source: https://www.ravnoplov.rs with the approval 

and courtesy of Mr. Milan Stepanović)  
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Figure 11. Wels catfish caught in the Danube, near Apatin, in the 1970s (Source: 

https://www.ravnoplov.rs/ with the approval and courtesy of Mr. Milan Stepanović).  

 

Beluga sturgeon were hunted primarily for their caviar, which proved to be an 

economically very profitable food even in the post-World War II period (Fig. 12). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. Caviar of beluga sturgeons caught in the Danube in the Đerdap gorge. This type of 

caviar was especially valued on the market. (Source: https://www.ravnoplov.rs with the approval 

and courtesy of Mr. Milan Stepanović).  

https://www.ravnoplov.rs/
https://www.ravnoplov.rs/
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All available facts support the conclusion that in the past, for a very long peri-

od, there were significant and diverse fish stocks in the main fishing waters of 

Serbia, firstly in the Danube, then in the Sava, Drina, and Great Morava. Howev-

er, on the other hand, during that time, there were practically no controls and re-

strictions on the exploitation of fish stocks. 

2.4. Legal regulation of fisheries in Serbia 

The organization of fisheries in Serbia can be traced through the chronological 

presentation of legal documents from the medieval state of Serbia to the present 

day. 

 

2.4.1. The period of the Middle Ages (1217-1459) - principality, kingdom, 

empire, despotism 

 

The most significant rivers, the Danube, Sava, and Drina, and their floodplains 

were considered general public property and a source of food for the population. 

There were no restrictions and no laws regulating fishing. In the charter of Prince 

Lazar (1379), some places with particularly rich ichthyofauna on the Danube 

("Gospođin vir" near the village of Dobra) were ceded for use by lords or monas-

teries (Mišić 1995a, b). It is assumed that there were abundant fish populations. 

 

2.4.2. The period of complete rule of the Turkish Empire (1459-1804)  

 

During this period, there was no official legal regulation and no restrictions on 

fishing. Moreover, the Ottomans managed all fishing places on the Danube, orga-

nized fishing, and traded fish. During this period, in the Danube, fish were also 

caught with "garde" (Fig. 9). A rich fish stock and a considerable amount of large 

fish specimens (all species of Acipenseridae, wels catfish, pikeperch, pike, carp, 

European eel, and bream) can be estimated from fishing gear. The fish was very 

cheap (Zirojević 2007). 

 

2.4.3. The period of the struggle for independence (1804-1878 – 1912) -

principality of Serbia 

 

During this time, parts of the fishing waters of the Sava and Danube rivers 

were leased under the so-called "Hatari". Additionally, the regulation on the pay-

ment of fishing fees of 1859/60 prescribed certain fishing conditions for the les-

sees. In these conditions, there are no regulations on hunting methods and re-

strictions on the amount of fish caught, except for the prohibition of fish 
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poisoning. During this time, in the neighboring countries (Kingdom of Croatia, 

Hungary), there were already laws that contained scientifically and professionally 

sound measures for protecting fish stocks and sustainable fishing (Batrićević 

2016). 

 

The first Law on fisheries in the Kingdom of Serbia (Kingdom since 1882) 

(Anonymous 1898) 

 

The first law on fishing in Serbia only applied to flowing waters. According to the 

law, the fishing waters of the Sava, Danube, and Drina belonged to the state, while 

the remaining ones to the local municipal authorities. A fishing license was intro-

duced for each form of fishing, except when fishing with a rod with 1-2 hooks. 

The number of fishing tools a fisherman may use was also limited by law. Moreo-

ver, the smallest mesh diameter of fishing nets was introduced (from 10 mm for 

small tools used for fishing near the shore to 30 mm for large tools such as "lap-

taš" and "alov" used for fishing from a boat). Using tools on the whole width of 

the river was also forbidden. A ban on fishing during the fish spawning season 

was also introduced, along with a minimum size for fish below which they may 

not be caught. Importantly, penalties were introduced for poaching. Fishing is con-

trolled by customs and municipal police, field guards, forest guards, and hunting 

guards. In addition, the law introduced the "informant", the person who reports 

poaching to the state authorities. These persons were entitled to financial compen-

sation equal to 50% of the value of the fine paid by the poacher if the court proved 

his guilt (Anonymous 1898). 

 

 

The Second Law on Fisheries of the Kingdom of Serbia (Anonymous 1911) 

 

This law applied to flowing and standing waters, with fisheries being under the ju-

risdiction of the Ministry of National Economy. Provisions were introduced to en-

courage the construction of fishponds by private individuals, associations, and 

municipalities and for the leasing of certain fishing waters. Furthermore, it con-

tained provisions for establishing fishing associations (guilds) and the Fisheries 

Improvement Fund. The latter, in addition to funds for fisheries improvement, 

provided funds for studies in the field of fisheries and fisheries-related projects 

(Anonymous1911). 

Measures to protect fish stocks have remained mainly the same as the previous 

legislation, but penalties for illegal fishing have increased.  

 

2.4.4. The period of Serbia under occupation by the Austro-Hungarian Mon-

archy  

 

Under the Austrian occupation of Serbia, the "Regulation on Fishing and Catching 

Crayfish in the Area of the Main Military Governorate in Serbia of May 2, 1917" 

was issued. According to this decree, fishing on the Danube, Sava, and floodplains 
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was regulated by the military administration through military fishing stations. 

Fishing licenses could be acquired only to military personnel, while for civilians 

only with the permission of the military administration. The regulation defined 

fishing with a rod (hook) for the first time, i.e., fishing was defined as a sport. The 

Ordinance regulated the fishing time and the minimum length of the catch, which 

were more rigorous than in the Fishing Law of the Kingdom of Serbia (1911). The 

prescribed mesh sizes of nets were also increased: fishing net meshes may not be 

narrower than 40 mm from January 1st to July 31st and not narrower than 20 mm 

outside this period. The "vrška" as a fishing tool is prohibited (Fig. 9). After the 

end of World War I, the 1911 fishing law was reinstated in Serbia. 

 

2.4.5. The period after World War II 

 

 Fishing Law of the National Republic of Serbia (Anonymous 1949) 

 

This was the first law on fishing after World War II. By this law, fish and their 

habitats are public property, and fisheries were under the jurisdiction of the Minis-

try of Agriculture. Fishing areas and enterprises were introduced, which are state 

economic enterprises. Additionally, the establishment of fishing associations was 

especially initiated. Annual and daily fishing licenses with a hook were issued, but 

only to anglers that are members of fishing associations. Finally, a Fisheries 

Council was established to support households and associations financially 

(Anonymous 1949).  

 

Fishing Law of the Socialist Republic of Serbia (Anonymous 1965) 

 

Fishing was defined as a branch of the national economy and, in addition to fish, 

included the catching and breeding crayfish, mussels, and leeches. 

Fishing waters were divided into closed (ponds, semi-ponds, lakes, pools, ca-

nals, and artificial lakes) and open, which includes all other waters. For the first 

time, the law clearly distinguished two types of fishing: commercial and sports 

(recreational). Commercial fishing was carried out by registered companies, fish-

ing cooperatives whose main activity was fishing, and professional fishermen. On 

the other hand, sport fishing was carried out by anglers who were members of 

sport fishing associations belonging to the Federation of Sport Fishermen. Fur-

thermore, fishing waters were divided into fishing areas and fishing grounds man-

aged by local municipalities and communes. Commercial fishing was allowed on-

ly in fishing areas, while sport fishermen were also allowed to fish in fishing areas 

and fishing grounds. Both fishing areas and fishing grounds were used for fishing 

and fish farming. 

Furthermore, the concept of two types of reserves was introduced. There were 

reserves used to exploit fish under special conditions and so-called protective re-

serves or natural fish spawning grounds where all forms of fishing were prohibited 

(mainly for a certain period). Fishing control was carried out by the fisheries in-

spector, whose competencies were prescribed by a particular law. Sport fishing 
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required an annual or daily permit valid for fishing waters in the entire state 

(SFRY) or fishing grounds and areas in the territory of a specific municipality. 

The law supported and encouraged maintaining fish for stocking, which was con-

sidered a manager's duty. The law also encouraged the establishment and coopera-

tion of fishing organizations and associations and their cooperation with scientific 

and research organizations. Furthermore, the law significantly regulated fines and 

penalties against companies that polluted fishing waters and/or otherwise de-

stroyed fish stocks (Anonymous 1965). 

 

Fisheries Law of the Socialist Republic of Serbia (Anonymous 1967) 

 

It was similar to the previous one. It introduced the obligation of the organization 

that manages the fishing area to have a basic fisheries plan that provides all 

measures and actions for improving and exploiting fish stock in that area. The 

fisheries plan was valid for five years, and each year the manager was obliged to 

prepare an annual plan for the following year. According to the law, the basic 

fisheries plan included seven chapters. This law initiated measures for fishing cer-

tain fish species or parts of the area more than laws from previous periods (Anon-

ymous 1967).  

 

Law on Fisheries of the Socialist Republic of Serbia (Anonymous 1976) 

 

It was stated that fishing waters are social property and fishing areas were man-

aged by municipalities on whose fishing waters commercial and sport fishing 

could be conducted. However, this law didn't apply to fishponds. The obligation of 

the municipality on whose territory the fishing area was located was to introduce 

the estimation of Maximum Sustainable Yield (MSY) in the fishing management 

plan. The law favored the production of fish for stocking and the fishing of over-

populated fish species (Anonymous 1976).  

 

Fisheries Law of the Republic of Serbia (Anonymous 1994) 

  

 The Law included fishing waters and ponds. Fisheries fell under the jurisdiction 

of the Ministry of Agriculture, and the Minister made all major decisions. Fishing 

areas could also be formed within protected areas. The manager of the area who 

does recreational fishing must have an expert in the field of fishing (the level of 

education and profession aren't prescribed, but most experts come from agricultur-

al faculties). An organization that engages in commercial fishing must have two 

experts, an agricultural engineering graduate, a graduate in animal husbandry, a 

biology graduate, or a veterinary medicine graduate. The manager limits the fish-

ing service and must submit the so-called medium-term fishery improvement pro-

gram, valid for five years. Sport fishing is based on a purchased annual license, 

which was valid only for the fishing area in which it was purchased. In addition to 

the annual, there was the possibility of buying a daily and weekly license. An an-

gler can practice sport fishing only if he has passed the fishing exam. The "Serbian 
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Fishing Association" issued the fishing license after passing the exam. The man-

ager is obliged to perform stocking of the fishing waters of the area annually. Only 

professional fishermen can sell their catch on the market. For the first time, the 

law specifies the conditions that establishments must meet for the sale of caught 

fish (Anonymous 1994). 

 

Law on the Protection of Sustainable Use of Fish Stocks of Republic of the 

Republic of Serbia (Anonymous 2009, 2014) 

 

According to this law, fishing is under the jurisdiction of the Ministry of Envi-

ronmental Protection and is carried out in fishing waters (still and flowing waters) 

throughout the territory of Serbia. Fishing waters are the property of the Serbian 

state. The Law promotes a new strategy aimed at managing fish stocks in accord-

ance with the principle of sustainable use, which contributes to the preservation of 

the diversity of ichthyofauna and the ecological integrity of aquatic ecosystems. 

The cadaster of fishing waters is introduced and updated annually. Managers of 

fishing areas can be legal entities, i.e., companies or public companies. These laws 

abolish the possibility for fishing associations and the Association of Sport Fish-

ermen of Serbia to be managers of fishing areas. Associations and federations can 

only deal with organized sport fishing competitions and fall under the jurisdiction 

of the Minister for Sports. Fishing areas are also formed in protected areas and are 

managed by the administrator of the respective protected area. Fishing areas are 

allocated to the managers on the basis of a public competition for ten years. After 

that, the manager is obliged to adopt the Fishing Area Management Program, 

which contains 18 chapters. The program is prepared by authorized scientific re-

search organizations dealing with fisheries, fisheries biology, ichthyology, or 

freshwater ecology. The 2014 law requires that the status of the fish stock should 

be monitored every three years in order to correct the measures provided in the 

Fishing Area Management Program. A professional examination for fishkeepers 

will be introduced, based on which the ministry will issue a license to the fish-

keeper. The Law abolished the fishing exam for recreational fishers. Commercial 

fishing is allowed only in the major rivers, Danube, Sava, and Tisza. Commercial 

fishing can be carried out by companies or entrepreneurs (professional fishermen). 

A professional examination for fishermen will be introduced. Recreational fishing 

may be conducted on the basis of an annual, daily, and multi-day licence (up to 

seven days). With an annual licence, an angler can engage in recreational fishing 

in all fishing areas of Serbia, except for fishing areas in nature reserves. A permit 

for fishing areas in protected areas can be used only for the fishing area for which 

it was issued. One of the important regulations that accompanied the 2009 Law is 

the Rulebook on Categorization of Fishing Waters (Anonymous 2012). According 

to this rulebook, an additional license was required for fishing waters in protected 

areas, fishing waters inhabited by huchen, and those in which the mass percentage 

of brown trout and grayling exceeded 70%. The rule book has been repealed, and 

the current Law from 2014 provides only a single permit for all areas and specific 

permits for each fishing area in protected areas. The law from 2014 stipulates that 
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the manager of the area employ at least one professional with a biology or ecology 

bachelor's or master's degree, but the option remains that it can also be a graduate 

engineer in agriculture, animal husbandry, or a veterinarian. The 2014 law re-

quires the managers to declare parts or all of the fishing waters in the fishing area 

as so-called "special fish habitats" where any form of fishing is permanently pro-

hibited. These habitats are those where fish perform their important biological 

functions such as reproduction, migration, feeding, etc. The 2014 law provides, for 

the first time, that the fisheries management program must be consistent with con-

servation conditions prescribed by the Institute for Nature Protection. It must in-

clude a detailed work program of fisheries supervision, a program for the training 

of fishermen, a program for the development of fishing tourism and an assessment 

of the economic viability of the fishing area. There are no provisions in the 

2009/14 laws for the destruction of animals that feed on fish. 

3 Fish resources of Serbia, current situation and perspective  

3.1. Data sources for analysis  

 

Part of the material for this section consists mainly of professional and scientific 

publications in the field of ichthyology and fisheries of inland waters of Serbia, 

available and published from 1860 to the present (see section 2.1 of this Chapter). 

From these data, changes in the diversity of ichthyofauna and only partial quanti-

tative changes in fish stocks can be reconstructed. The most accurate data on 

quantitative changes in fish stocks were obtained by analyzing technical scientific 

documents dealing with the assessment of fish stock status and the planning of 

measures for sustainable use and management, whose name has changed over 

time, from the "Basic Plan" (until 2009), "Medium Term Program for Fisheries 

Improvement" (until 2014), to the current "Fishing Area Management Program". 

These strategically important documents for the needs of managers of fisheries ar-

eas are prepared by scientific research organizations from Serbia, licensed to work 

in the field of fisheries, fisheries biology, ichthyology or ecology of inland waters, 

and which apply scientific methods for assessing the status of fish stocks. The 

analysis of these scientific and research data from the management program on the 

state of the fish stock in the fishing areas revealed the development of important 

fishery parameters for the main fish species in the fishing waters of Serbia. The 

analysis covered the period from 2000 to 2022, which covered monitoring the 

evolution of the following parameters: abundance, biomass, real production, the 

ratio of real and potential production, the mean value of the total length of the fish 
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stock, and the number of age classes. Based on the determined trends of the moni-

tored parameters, the sustainability of Serbian fish stocks under the conditions of a 

complex of modern stressors was evaluated. 

3.2. Quantitative data on fish resources in the fishing waters of 

Serbia  

Data on the amount of fish caught, both in total and by species in fishing waters, is 

a significant deficiency of fisheries in Serbia. This deficiency runs as a problem 

through all historical periods presented in the previous considerations until today 

(Simić et al. 2022a). In the earliest period of Serbian statehood (Serbia during the 

reign of the Nemanjić dynasty, later Lazarevic, Branković), there are no numerical 

data on the amount of fish caught by species on the territory of Serbia. During Ot-

toman rule, Ottoman fishermen fished mainly on the Danube, Sava, and Drina riv-

ers and much less on the Great Morava, but there is no data on the amount of fish 

caught. From the period of the Principality of Serbia, there are more written indi-

rect and direct data on fish and fish populations (Pančić 1860; Petrović 1998a, b, 

c, d), but again there is a lack of accurate quantitative data. In general, the follow-

ing can be stated on the basis of all sources regarding fish stock and fisheries until 

the end of World War I. 

The territory of Serbia is rich in high quality fishery waters (clean waters, Ser-

bia had no developed industry at that time). In the west, the Drina; in the north, the 

Danube, the Sava, and numerous ponds, the middle part of the Great Morava and 

the Timok in the east. The abundance of high-quality water indirectly indicates the 

abundance of fish. Fish abundance is the only descriptive quantitative information 

that says something about the state of the fish stock in Serbia during this period. In 

contrast to fish abundance, it's assumed that it was used very little by the majority 

of the population on average, except in the courts of rulers and in monasteries by 

the clergy, where fish was used regularly. According to Pančić (1860), this is in 

contrast to the Orthodox faith (to which the largest percentage of the population of 

Serbia belongs), according to which the population is instructed to eat fish for a 

good part of the year - about 103 days - during fasting. At that time, Serbia had no 

fishponds, so only fish caught in wild waters could be used. Besides fresh fish 

salted fish was consumed, and much less fish in the marinade. The same source 

noted that there are few prohibitions in the ancient records regarding the catch of 

noble fish species such as brown trout, huchen, pike, and pikeperch (probably re-

garding Sander lucioperca and Sander volgensis), but there is no information 

about quantities. An indirect insight into the quantity of fish caught in the period 

from 1896 to 1898 is given by the statistical data of the customs offices on the 

Danube, through which the fish caught were exported to other countries (Petrović 

1998d), referring to the part of the so-called lower Danube in the section from 
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Kladovo to Donji Milanovac (933.8–991 rkm). According to these data, a total of 

28,2 tons of large fish, or an average of 9,4 tons per year, were exported through 

the Donjomilanovac customs office, 156,1 tons (an average of 52,04 tons) through 

the Tekija customs office, and 34,3 tons (an average of 11,4 tons) through the 

Kladovska customs office. An important detail of this data, apart from the quanti-

ty, is that it is the export of large fish. A significant part of the catch consisted of 

species from the Acipenseridae family, i.e., those that yield particularly valuable 

black caviar (called "ajvar" at that time) (Fig. 12), as well as very large specimens 

of beluga sturgeon (Petrović 1989d) (Fig. 10). Herring is also caught in large 

quantities in this part of the Danube, but the quantities are not given. Apart from 

the mentioned data for the lower Danube, Petrović (1989d) lists data for the Drina 

in 2010 and gives the most common weights of the main fish species, such as wels 

catfish caught up to 20 kg and huchen up to 10 kg. Additionally, pike specimens 

were caught up to 9 kg, carp and pikeperch up to 8 kg, and especially nase up to 

3,5 kg. The list of fish from this period lacks grayling, whose population in the 

Drina is stable and sustainable today (Hegediš et al. 2008; Simić et al. 2014a, 

2020a). 

The first systematic and official data on the quantities caught by fishermen in 

Serbia appeared after World War II during the period of Yugoslavia. The data 

were first published in the Statistical Yearbook in 1951 (Smederevac Lalić et al. 

2011). Fishing during this period was under the supervision of the Ministry of Ag-

riculture and referred to fish caught in wild waters and fishponds. However, the 

data are very sparse and refer only to commercial fisheries. Nevertheless, the data 

show the total number of fishermen (total and permanent), number of boats (total 

and motorized), and fish catch (total and only carp).  

Analysis of these data is presented below.  

The number of fishermen was highest in 1957, with 4,468, of which 2,703 were 

permanent. After that, the number decreased; in 1973, there were 909 total fisher-

men and only 461 permanent ones. From 1957 to 1973, the number of boats in-

creased steadily, both boats and motorized ones. Fishing also increased during this 

period, with a total of 3,585 tons of fish caught in 1957, including 1,501 tons of 

carp, and a total of 6,333 tons caught in 1973, including 3,687 tons of carp. 

From 1973 to 1990, the total number of fishermen stabilizes at an average of 

1,100, while the total catch remains at about 6,600 tons, but the amount of carp 

caught decreased by an average of 900 tons. The maximum catch in this period 

was reached in 1974, when a total of 8,704 tons of fish were caught, of which 

6,065 tons were carp.  

The statistics do not cover the period from 1990 to 2006. An important reason 

for this is the period of disintegration of SFRY, economic, social, and political cri-

ses, and war events in this area. 

In the period from 2006 to the present (Table 3), the collection and publication 

of statistical data on the quantities of fish caught in the fishing waters of Serbia 

(rivers, lakes, and canals) have improved significantly (but still insufficiently).  
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Table 3. Data on fish catch based on the Statistical Yearbook of the Republic of Serbia (2006-

2018) 
 

2006  2007 2008 2009 2010 2011 2012 2014 2015 2016 2017 2018 

Total fish 

catch 
2631 

 
2536 3151 3845 4807 5384 4798 3591 3150 2069 2028 2083 

Professional 

fishermen 
1695 

 
1447 1683 2112 2002 2260 1935 908 851 581 590 686 

Sports and 

recreational 

fishermen 

936 

 

1088 1468 1732 2805 3124 2863 2683 2299 1488 1618 1397 

Carp 204  206 289 331 494 497 469 335 312 141 148 140 

Professional 

fishermen 
132 

 
120 200 208 198 201 182 71 58 28 23 35 

Sports and 

recreational 

fishermen 

72 

 

86 89 122 296 296 286 264 254 113 125 105 

Bream 359  479 431 528 399 426 505 281 247 127 109 114 

Professional 

fishermen 
259 

 
272 215 279 163 246 226 95 72 59 40 47 

Sports and 

recreational 

fishermen 

101 

 

208 216 249 238 180 279 186 176 68 69 67 

Silver carp 225  121 206 244 265 233 167 105 152 159 197 222 

Professional 

fishermen 
183 

 
104 120 223 256 218 158 94 143 119 173 169 

Sports and 

recreational 

fishermen 

33 

 

16 86 21 9 15 9 11 9 40 24 53 

Prussian carp 842  655 790 855 844 863 849 600 516 322 400 420 

Professional 

fishermen 
488 

 
367 374 306 325 387 350 130 82 63 58 81 

Sports and 

recreational 

fishermen 

353 

 

289 416 548 519 476 499 470 434 259 342 339 

*The green color represents maximum catch. The red color represents a decrease in catches 

and/or minimum catches. 

 

In contrast to the previous period, in addition to data on catches by professional 

fishermen, data on quantities of fish caught by sport and recreational fishermen 

are collected for the first time. In addition to the amount of carp, data on other fish 

species are also collected. Whereby the choice of other species is debatable be-

cause the data refer only to the bream as an autochthonous species but also to two 

allochthonous Asian species, namely the silver carp and Prussian carp. On the oth-

er hand, there is no data on the quantities of other important autochthonous fish 

species, such as wels catfish, pikeperch, pike, and sterlet sturgeon. The analysis of 
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the data presented in Fig. 13 shows that the total fish catch was the highest in the 

period from 2009 to 2014, ranging from 3,5 to 5,3 tons.  

 

 
Figure 13. Total catch, as well as catch by commercial and recreational fishermen, from 2006 to 

2018 based on official statistics. 

 

An important fact that emerges from the statistical data is the greater amount of 

fish caught by recreational fishermen compared to the amount caught by commer-

cial fishermen, starting in 2010, with the difference increasing steadily until today. 

The quantities of fish caught, including carp, bream, silver carp, and Prussian 

carp, are declining, according to the data after 2015, until today. The decline in 

carp, bream, and Prussian carp is particularly striking. Also, for these species, rec-

reational fishermen's catches are higher than commercial fishermen's. The statisti-

cal data that have been analyzed are mostly related to the largest fishing waters, 

namely the Danube, Sava, and Tisza, so they do not fully reflect the state of the 

fish stock and fishing pressure on the whole territory of Serbia. In general and 

based on the comparative data shown in Fig. 14, the current quantities of fish 

catches in the Danube, Sava and Tisza are several times (5-10 times) lower than in 

the period of the end of the 19th century and almost three times lower than in the 

second half of the 20th century. The significant decrease is primarily due to the 

gradual and now complete disappearance of all sturgeon species in the fishermen's 

catches. 

 

0

1000

2000

3000

4000

5000

6000

2006 2007 2008 2009 2010 2011 2012 2014 2015 2016 2017 2018

Fish catch 2006-2018.

Total fish catch Commercial fishing Recreational fishing



35 

 
Figure 14. Comparative overview of the total fish catches in Serbia from 1886 to 2018. 

 

Official statistics are useful when considering the state of the fish stock global-

ly. However, they do not reflect the closer and more realistic state of fish stock in 

the whole territory of Serbia outside the largest fishing waters (Danube, Sava, Ti-

sza). Considering this fact, the data from the Program for Management of Fishing 

Areas of Serbia were analyzed with special emphasis on abundance (A), biomass 

(B), and production (P) of the main fish species in all major fishing waters of Ser-

bia. Together with these results, the average values of the total production of all 

fish species (TP), total catch (Tcatch), and average fishing pressure were calculat-

ed based on the average number of licenses sold for commercial fishing (Lic.cf) 

and recreational fishing (Lic. rf). The analysis covers the period from 2000 to 

2022 and refers to 92% of the Serbian territory (Fig. 15a, 15b). 

The analysis of the presented data shows a more or less decreasing trend of the 

populations of the most valuable and commercially important fish species in the 

main fishing waters of the Danube, Sava and Tisza, in the following order: ster-

let<carp<pike<pikeperch<wels catfish. Strong fishing pressure is also observed in 

these fishing waters, which are at the limit of sustainability, especially the Danube 

(Simić et al. 2014a).  
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Figure 15a. The state of the fish stock of the main fishing waters of Serbia is shown on the left, 

while the production, total catch, and fishing pressure of commercial and recreational fishermen 

from 2003 to 2022 is shown on the right. 
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Figure 15b. The state of the fish stock of the main fishing waters of Serbia is shown on the left, 

while the production, total catch, and fishing pressure of commercial and recreational fishermen 

from 2003 to 2022 is shown on the right. 

 

The next feature that emerges from the analysis is the declining trend in the 

main fish species, such as brown trout (in all basins), huchen (Drina basin), Dan-

ube barbel (Danube, Great Morava), and chub (Great Morava basin). In the men-

tioned fishery waters, the populations of nase (especially in the Drina basin) and 

bream are ecologically sustainable (Simić et al. 2014a, 2022a). Characteristically 

for the Great Morava and Drina basins, populations of important fish species such 

as wels catfish, pikeperch, bream, and to some extent pike and carp are at a higher 

sustainability level in most reservoirs compared to the main river flows, but also to 

parts of the Danube and Sava rivers (Simić et al. 2022a). In most fishing waters, 

and especially in waters on the territory of Vojvodina, a part of the Danube in the 

reservoirs Đerdap I and Đerdap II (Žikić 2022), there is a trend of increasing al-

lochthonous fish species, mainly Prussian carp, but also grass carp, bighead carp, 

and silver carp. These allochthonous species, especially Prussian carp, are highly 

valued by fishermen in Vojvodina, contrasting with their ecological status in in-
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land waters (allochthonous invasive species). Fishing pressure in the last 20 years 

is highest in the historically most important fishing waters such as the Upper Dan-

ube (part of the Danube from Ram, around Belgrade and upstream to the Hungari-

an border), the Sava, and the Tisza, where commercial fishing is present in addi-

tion to recreational fishing. In the Great Morava River basin, where there is no 

commercial fishing and which covers most of Serbia (about 60%), the total fishing 

pressure from recreational fishers is lower on average. The fish population is 

moderately sustainable in the Great, South, and West Morava and their main tribu-

taries, while it is highly sustainable in a large number of water assemblages in the 

area. The Drina has a moderate to sustainable fish population in the river itself and 

a very sustainable one in the reservoirs. Based on the results of the "ESE -

HIPPOriverbasin" model (Simić et al. 2022a) in the Great Morava River basin, the 

small rivers of the salmonid zone have the highest sensitivity and a low level of 

sustainability, while the large rivers (Great, Southern and Western Morava) have a 

moderate level of sustainability and a lower level of sustainability. 

Analysing the data for the average values of real production (RP), potential 

production (PP), and relation of the real production to potential production (% PP) 

of the most important fishing species, characteristic differences in these parame-

ters can be observed in the main fishing waters of Serbia (Fig. 16a, 16b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16a. The most important fish species are shown in terms of real production (RP), potential pro-

duction (PP), and the achieved real production in relation to the potential (%PP). 
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Figure 16b. The most important fish species are shown in terms of real production (RP), potential pro-

duction (PP), and the achieved real production in relation to the potential (%PP). 

 

Fish species from the family Acipenseridae have undergone the greatest chang-

es in recent times (see Chap. No. 10, Cvijanović et al.). The damming of the Dan-

ube by the dams of the HPP "Đerdap 1" and "Đerdap 2" (Iron Gate I and II) in the 

area of the "Đerdap" gorge between the former SFRY and Romania in the 70s and 

80s of the last centuries resulted in the disappearance of all migratory sturgeon 

species (beluga sturgeon and four other sturgeon species) in the upstream part of 

the Danube. In this way, Serbia lost not only the species important for commercial 

fishing, but also the caviar industry. Caviar produced on the Kladovo fishery farm 

(so-called "black caviar") was particularly appreciated and protected by the law 

(Anonymous 1995) as food of geographical origin (Mladenović 1999). According 

to the records of the Kladovo fishery, the amount of sturgeon species caught (be-

luga sturgeon, Russian sturgeon, starry sturgeon and sterlet sturgeon) before the 

construction of the power plant "Đerdap II" (before 1984) was 21 tons on average, 

and 15 years later it dropped to less than 3 tons per year (Janković et al. 1994; 

Mladenović 1999; Jarić et al. 2010). With the introduction of an intergovernmen-

tal moratorium that includes a ban on fishing migratory Acipenseridae species (be-

luga sturgeon and all other sturgeon species) between Romania, Bulgaria, and 

Serbia (2006-2012-2017), the focus of commercial fishermen in Serbia has shifted 

to sterlet sturgeon as the only non-migratory species (Danube population) inhabit-
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ing the Danube, Sava, Tisza, and occasionally the Great Morava. Due to overfish-

ing, especially of mature individuals, loss of natural habitats for spawning, eu-

trophication, and pollution, sterlet sturgeon population in the Danube and Sava 

rivers has declined significantly. It is estimated that sterlet sturgeon biomass and 

actual production decreased by about 60% in the period 2014 - 2018 compared to 

biomass and production before this period (Janković and Krpo Ćetković 1995; 

Simić et al. 2020b, c, d; Žikić 2022) (Fig. 17). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Juvenile sterlet sturgeon caught by fishermen in the Danube (area of the city of Bel-

grade) in August 2016 (photo by V. Simić). 

 

This situation led to a complete ban on sturgeon fishing in the Danube, Sava 

and Tisza rivers from 2019, based on the report of the WWF project - Life for 

Danube Sturgeons (Layman's Report 2020).  

Brown trout is the most widespread salmonid fish in Serbia and is highly val-

ued in recreational fisheries (Fig. 18). 
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Figure 18. Brown trout specimens from the Raška River (West Morava basin) caught in June 

2019 (photo by V. Simić). 

 

However, studies clearly indicate a declining trend in populations in nearly 

80% of the habitats of this fish species (Simić et al. 2014a; 2020e to 2020k; 2022a 

to 2022f). The most numerous populations are in the salmonid area of the Great 

Morava Basin and, to a lesser extent, in the Drina Basin. The rivers of the salmon-

id area in Serbia are less abundant in water compared to rivers in other parts of the 

Western Balkans (especially rivers in Bosnia and Herzegovina, Slovenia, and 

Montenegro) and in Western Europe. This natural characteristic of salmonid rivers 

is even more pronounced due to climate change. The situation is exacerbated by 

human activities that use the ecological services of salmonid waters for power 

generation, agriculture, forestry, and tourism. In general, the salmonid region in 

Serbia has decreased by more than 30% in the last 20 years (Simić et al. 2014a, 

2022a) due to the habitat loss estimated as more than 30% (in quantitative and/or 

qualitative terms). Trout populations are increasingly concentrated in the upper, 

colder parts of rivers, i.e., the upper salmonid region. Due to spatially smaller hab-

itats and reduced water quantity, the percentage of trout reaching the minimum 

standard body length decreases SL ≥ 25 cm, which is allowed for fishing accord-

ing to the Regulation on Measures for the Conservation and Protection of Fish 

Stock (Anonymous 2015). Middle and lower salmonid areas are becoming warmer 

on average (in 2022, summer temperatures at most sites surveyed were between 

18 and 22°C; author's measurements and observations) and more eutrophic (mass 

occurrence of filamentous macroalgae; author's observations). This causes the ex-

pansion of Danube barbel in salmonid regions (Fig. 19). This species is less sensi-

tive even on the habitat fragmentation (Radojković et al. 2019). 
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Figure 19. Danube barbel (photo by V. Simić). 

 

On the other hand, the rivers (Veliki Rzav, Gradac, Đetinja, some tributaries of 

the Drina and Lim, rivers on the Vlasina plateau, and the right tributaries of the 

South Morava) where there are more numerous, and fishery significant trout popu-

lations are mostly hybrid (Marić et al. 2022a). Namely, in these populations, the 

allochthonous Atlantic haplotype is represented to a smaller or larger percentage, 

originating from trout of the Atlantic and partly Adriatic genetic lineage intro-

duced into the salmonid waters of Serbia by stocking. The introduction of non-

native genes started in the middle of the last century and continued almost until 

the adoption of the new Law on Fish Stocks in 2014. This law explicitly prohibits 

the stocking of fishing waters with genetically unsuitable fish. According to the 

model "ES -HIPPOfish" (Simić et al. 2014a), populations of other autochthonous 

salmonid species, namely huchen (Fig. 20) (Marić et al. 2012a, 2014; Simonović 

et al. 2000, 2011) and grayling (Marić et al. 2004b, 2012b, d) in Serbian waters al-

so show a downward trend. Based on the same model, grayling in Serbia has me-

dium (Drina, Lim) to low sustainable stocks (Ibar River). Additionally, grayling 

population in Drina is very sustainable, in Lim medium, and in Ibar has low sus-

tainable status. 
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Figure 20. Huchen (female) from the control catch during the return migration after spawning in 

the middle reaches of the Poblaćnica River. The breeding ground is about 40 km from the per-

manent habitat of the juveniles in the Lim River. (photo by V. Simić). 

 

The carp is a traditionally valued fish species in Serbia. It inhabits almost all 

aquatic habitats, from lowland rivers and ponds to reservoirs at altitudes of 800 to 

1200 m (Vlasina Reservoir). Sustained populations exist in some protected waters 

of Vojvodina (Zasavica, Jegrička), in parts of the Danube and Sava, as well as ca-

nals and reservoirs in the Great Morava Basin and Vojvodina (Miljanović et al. 

2018a, b, 2021a). A sharp decline in abundance, biomass, and production of the 

carp population has suffered in the course of the Great, South, and West Morava 

mainly due to regulation of discharge and loss of floodplains for spawning, then 

due to pollution and poaching (Simić et al. 2013). The highest fishing pressure on 

carp populations and the lowest percentage of realized production relative to po-

tential are found for the Danube and Sava rivers (Fig. 21). In these rivers, the pres-

sure comes from commercial and recreational fishing but also poaching. In the 

reservoirs in the Great Morava catchment, carp populations have been established 

by stocking carp fry from farms or fishponds. In Serbia, detailed genetic studies of 

carp populations have not been conducted, so it is not known where, to what ex-

tent, and whether native wild populations have been maintained. Moreover, carp 

has been listed as a vulnerable species according to the IUCN Red List (Freyhof 

and Kottelat 2008). Research associated with the development of the Fisheries 

Management Program indicates that stocking large rivers and reservoirs with carp 

is not producing the expected results. In general, it is difficult for carp to adapt to 

reservoirs with an unstable water level regime, and even when its populations 

adapt, they decline rapidly. Probable reasons for the rapid decline of populations 

include low reproductive potential of the founder population, poor conditions for 

reproduction, or spawning failure due to the unstable water level (Vilizzi et al. 

2015).  
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Figure 21. Carp from the Ribnica reservoir (Drina basin) in June 2019. The population is not 

abundant, but mainly large specimens are caught by recreational fishermen (photo by V. Simić). 

 

Monitoring of the fish population of some fish waters in Serbia confirmed the 

absence of younger age groups even ten years after the first stocking. In addition, 

the low genetic diversity of the founding population and/or loss of genetic diversi-

ty may also cause the stocking failure. Poaching is also a cause of stocking failure, 

as increased poaching was observed after each stocking. 

Besides carp, other cyprinid species that have fishing importance in the fishing 

waters of Serbia are bream, nase, barbel, chub, and asp. Bream is the most fre-

quently caught species today, both by commercial and recreational anglers. Popu-

lations are still viable in the Danube, Sava, Tisza, and large reservoirs in the Great 

Morava River basin (Fig. 22). 
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Figure 22. Bream, the most common species in anglers’ catches in the fishing waters of Serbia. 

Catch of a recreational angler in West Morava in September 2020 (photo by V. Simić). 

 

Nase is often the dominant species in the Great Morava Basin, and populations 

with a high degree of sustainability are present in the Drina River (Hegediš 2003a; 

Simić et al. 2014a; Simić et al. 2020a) (Fig. 23).  

 

 

 
 

Figure 23. Catch of a recreational fisherman on the Drina River in 2017.  Nase (shown above) 

has viable populations in most of Serbia's fishing waters, while Rutilus pigus (shown below) is a 

common species in the Drina (photo by V. Simić). 
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There is evidence that increasing eutrophication and sea floor algal cover bene-

fit this species by increasing the total amount of its important plant food (Fig. 24) 

(Gerke et al. 2021). Apart from this, dams have not yet been built on the main 

course of the Morava River, allowing nase to migrate freely during spawning and 

to spawn successfully at the mouths of larger tributaries (Simić et al. 2020d, 

2022a). 

 

 
 

Figure 24. Traces of scraping algae from the stone during the feeding of nase in the Ibar River 

near Kraljevo (photo by V. Simić). 

 

The barbel (Fig. 25) is still present with relatively numerous populations in the 

waters of Serbia, but the ratio of real and potential production is unfavorable in the 

Danube, Sava, and especially Great Morava. In general, in the last 20 years, there 

has been a decrease in the average length of barbel caught and the average total 

length of the catch (Simić et al. 2013, 2014, 2022a). There are many causes for 

this situation, but the ones that stand out include changes and destruction of habi-

tats suitable for spawning due to exploitation of sand and gravel from rivers, 

changes in flow regime and water velocity, overgrowth of the bottom with algae 

and macro vegetation, and pollution (Mueller et al. 2018).  
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Figure 25. Barbel from the catch of recreational fishermen from West Morava in June 2018 (pho-

to by V. Simić). 

 

 
Figure 26. The exploitation of sand and gravel from the Great Morava River (photo by V. Simić). 

 

These factors are compounded by excessive fishing of individuals below the 

minimum hunting length ≥ 25cm (SL) and poaching. The chub shows similar 

changes in population characteristics in Serbian waters. These changes are even 

more pronounced in some waters (Great Morava, South Morava, Ibar). One of the 

additional reasons for the decline of chub populations is probably the excessive 

catch of individuals below the minimum allowed length (SL ≥ 20 cm). In practice, 

managers of fishing areas often correct the minimum permissible length to SL ≥ 

30 cm. 
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Predatory species, wels catfish, pikeperch, and pike, are among the most appre-

ciated fish species in the waters of Serbia, both because of the quality of the meat 

and the price on the market. On average, the pike is less represented in the catches 

of professional fishermen than wels catfish and pikeperch. Pike populations are 

declining in large rivers, especially in the Great Morava (Fig. 27) (Simić et al. 

2020d). In slow-flowing lowland rivers in Vojvodina, but also in clean mountain 

reservoirs such as the "Vlasina", pike reaches sustainable populations due to water 

quality, suitable habitat, and abundance of fish (perch, roach, Prussian carp, etc.) 

on which pike feed (Budakov 1993a). Overfishing of pike below the legal mini-

mum length (SL ≥ 40cm) mainly leads to declining population trends. In the 

Vlasina reservoir, based on monitoring in 2022, it was estimated that 35% of pike 

caught by recreational fishermen were below the minimum length and were not re-

turned to the water (Simić et al. 2022e). Commercial fishermen on the Danube al-

so largely do not return the specimens of pike caught in nets, and the minimum 

catch lengths are prescribed below. 

 

Figure 27. Pike from Vlasina Reservoir, caught by commercial fishermen in June 2020 (photo by 

V. Simić). 

 

Pikeperch and wels catfish are predatory species, mostly caught in the waters 

of Serbia, both because of the tasty meat without small bones and the high price 

on the market (especially pikeperch that costs approximately 6-8 euros per kilo-

gram) (Fig. 28).  
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Figure 28. Pikeperch, a popular species on the fish market in Serbia, targeted by commercial and 

recreational fishermen. Pikeperch from recreational catch from Bovan reservoir in September 

2015 (photo V. Simić). 

 

Wels catfish and pikeperch stocks are mostly sustainable and tend to decline 

gradually, especially in the Sava and Danube rivers, where they are used for 

commercial fishing. In the Great Morava and Drina basins reservoirs, there are 

sustainable and numerous wels catfish stocks. However, in some reservoirs (e.g., 

Vlasina, Rastovnica, and Vrutci reservoirs), wels catfish has great predatory pres-

sure on other species, even on other predatory species (Fig. 29).  

Figure 29. Specimens of wels catfish from the Vrutci reservoir during an experimental and selec-

tive catch in 2017 (photo by V. Simić) 

 

The number and biomass of species that are part of the wels catfish diet (carp, 

bream, etc.) decrease over time in "closed" reservoirs and generally reduce the at-

tractiveness of fish waters. 

 The sustainability of pikeperch populations may be related to increasing eu-

trophication of water bodies and increased occurrence of prey species such as 

populations of resistant benthopelagic fishes like bleak A. alburnus and Alburnus 

spp. (Pavlovic et al. 2015), but also invasive species, mainly gobies in the Danube 
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and Sava rivers (see Chap. No. 2, Piria et al.). According to Fishbase data, pike-

perch is a highly vulnerable species to fishing. Our observations indicate that this 

characteristic is more pronounced in stagnant, closed waters such as reservoirs in 

Serbia compared to large, slow-flowing rivers. As evidence of this, we can cite the 

example of the Bovan reservoir on the Moravica River (South Morava river sys-

tem). This reservoir was stocked with fertilized pikeperch roe (so-called artificial 

pikeperch nests) for several years (regularly five years), and a sustainable popula-

tion was formed with a biomass of 40 kg/ha and an annual production of 33 kg/ha, 

which allowed an MSY of 4 tons for recreational anglers. However, by the deci-

sion of the Ministry, the accumulation was transferred to another manager of fish-

ing area to increase economic viability. The new manager failed to organize the 

fishing service sufficiently efficiently, resulting in an increase in poaching with 

nets and hunting of bass below the minimum catch length by recreational fishers. 

In only two years of this uncontrolled fishing, the pikeperch stock dropped to a 

very low level of sustainability (biomass 5.3 kg/ha, production only 0.4 kg/ha) 

(Simić et al. 2020l). 

The factor of greater presence of benthopelagic fish is probably an important 

factor in the sustainable populations of Leuciscus aspis (Form. Aspius aspius, 

www.fishbase.se) in the fish waters of Serbia. This predatory fish from the family 

Cyprinidae has stable populations in the main lotic fishing waters of Serbia (Dan-

ube, Sava, Great Morava) and is frequently caught by commercial and recreational 

fishermen. On the other hand, the asp is not considered a particularly high-quality 

fish and is not much appreciated by commercial fishermen. In neighboring Croa-

tia, the asp is endangered and may not be caught (Mrakovčić et al. 2006). Accord-

ing to Fishbase, the asp is a highly to very highly endangered species in relation to 

fisheries, but the consistently high proportion of catches of this species in Serbian 

waters by commercial and recreational fishers calls this assessment into question. 

Of the allochthonous species in Serbian waters (see Chap. No. 13, Radenković et 

al.), the Prussian carp has the greatest fishery importance. Populations are particu-

larly abundant and sustainable in the eutrophic waters of Vojvodina (Miljanović et 

al. 2018a, b, c, 2019a, b, c, d, 2021a, b, 2022; Tokodi et al. 2018), but also in cer-

tain reservoirs in the Great Morava Basin and in the Đerdap reservoir (Simić et al. 

2020d; Žikić 2022). In Vojvodina, Prussian carp is a valued fish species, and its 

percentage of presence and biomass reaches 70%, while in other parts of Serbia, it 

ranges from 30 to 50% (Miljanović et al. 2018b, Simić et al. 2022a). Among other 

allochthonous species, grass carp, bighead carp, and silver carp have some im-

portance for commercial fisheries on the Danube, Sava, and in the Vojvodina area. 

Increasingly frequent catches of several age classes of bighead carp and mostly 

silver carp species in the Danube by commercial fishermen indicate that these 

Asian species are successfully spawning in the Danube and probably also in the 

Sava (Figs. 30 and 31) (Simić et al. 2020a, b, c; Žikić 2022). This may pose a se-

rious threat to fish stocks in these rivers based on experience from U.S. inland wa-

ters (Kahler et al. 2020). 
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Figure 30. Catch of bighead carp during selective fishing on Potpeć reservoir (Drina basin) in June 

2015 (photo by V. Simić). 

Figure 31. Juvenile specimens of silver carp from the Danube (photo by V. Simić). 

 

 

Finally, largemouth bass has a limited number of habitats in Serbia (only a few 

reservoirs in Vojvodina and Central Serbia), but it is a highly sought-after and 

valued species among recreational fishermen. 
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4 Perspective: Management, sustainable use, conservation  

4.1. A critical view of the current fish stock management model  

The good and bad sides of the current model of fish stock management on the ter-

ritory of Serbia are considered on the basis of the historical changes in the model, 

as well as in relation to the application of the model in practice. 

 

4.1.1 The current model of fish stock management in Serbia is prescribed by valid 

laws and regulations (see section 2.3). The model has significantly changed the re-

sponsibility for fish stocks in inland waters. Until the Law from 2009 (Anony-

mous 2009), fisheries were always under the Ministry of Agriculture and included 

fish stocks in wild waters and fish farming in aquacultures. With the new model 

(Law from 2009), fisheries fall under the Ministry of Environment's jurisdiction 

and are primarily concerned with the protection and sustainable use of fish stocks 

as a biological resource of inland aquatic ecosystems. This change is not only de-

claratory but essential, because, for the first time in the history of Serbian fisher-

ies, protection, conservation, and sustainable use are given priority over economic 

exploitation, maximum production, and profit. With this change, the philosophical 

view of fish traders is also changing. Fish dealer managers are no longer just fish 

farmers and "permit sellers" but are also becoming active conservationists. In par-

allel with this change, the professional staff in fisheries is also gradually changing 

so that agricultural engineers from the field of animal husbandry are replaced by 

biologists and ecologists (fisheries biologists, ichthyologists, and hydroecologists). 

In practice, however, this conceptual shift in attitude toward fish stocks is occur-

ring very slowly and is being embraced by managers of fishing areas, and com-

mercial and recreational fishermen. For most managers, the most important goal is 

still the number of permits issued for measures to protect or improve the fish 

stock. Fishermen in Serbia are not less, but not much more than in other parts of 

the world, against measures that organize fishing in different ways (e.g., the num-

ber of fishing gears and increasing the mesh size of commercial fishing nets, total 

prohibition of fishing in smaller or larger areas of fishing waters, restrictions on 

fish stocking, fishing according to the "catch and release" system and the use of 

hooks without retrieval hooks, declaration of reserves, ie. special habitats for fish 

where all forms of fishing are prohibited, reduction of catch quotas and fishing 

regulations, increase in minimum catch length of fish species, etc.) (Arlinghaus et 

al. 2016). Commercial and recreational fishermen have the same views on the 

above issues only because of conflicting interests. The issue on which managers 

and fishermen differ is the price of fishing permits. Namely, while managers ask 

the state to increase the price, fishermen have serious objections to the current 

price and are against any further increase. We believe that the price of a fishing 
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permit must be a secondary issue between fishermen and managers in the sustain-

able management of fish stocks. This issue can be resolved by directing the activi-

ties of fishermen (commercial and recreational) toward measures and actions that 

sustainably contribute to the conservation and enhancement of fish stocks while 

respecting their social and human rights, including fishing rights (Arthur et al. 

2016). 

 

4.1.2 On the Danube, the most important fishing water for commercial fisheries, 

there is intolerance between commercial fishermen and recreational fishermen, 

mainly in terms of high and abundant yields compared to trophies (Kolding and 

van Zwieten 2014), but also because of the total amount of fish available for fish-

ing. They blame each other for the excessive fishing, especially in the parts of the 

Danube that pass through the big cities, especially Belgrade and Novi Sad. They 

do not take into account that high fishing pressure (selective and non-selective) is 

the main reason for low catch of commercially important and attractive species for 

fishing, such as pikeperch, carp, and wels catfish. The decrease in catches of high-

value fish species makes commercial fishing unprofitable. It leads to a gradual de-

crease in the number of fishermen, and, in this respect, Serbia is no different from 

most EU countries (Cowx 2015). Commercial fishing is also declining due to low-

er demand and consumption. Almost 90% of fish demand in Serbia is covered by 

domestic aquaculture (mainly carp and rainbow trout) and marine fish imports. 

There is also a growing question about the quality of wild fish from commercial 

catches in Serbia, given the increasing contamination of inland waters with toxic 

and other pollutants (Milošković and Simić 2015; Milošković et al. 2016). This 

trend is consistent with Western European countries, where commercial fisheries 

are largely absent and recreational fishers make very limited use of the fish they 

catch for their diets (Cowx 2015). Compromise solutions to some contentious is-

sues between commercial and recreational fisheries have to be made by the rele-

vant ministry in some cases. For example, the demand of recreational fishermen to 

allow the "bućka" (Fig. 9), a traditional tool of commercial fishermen for catching 

wels catfish, to be used by recreational fishermen as well was met with very 

strong protests from commercial fishermen. Therefore, the responsible ministry 

has significantly restricted the catch of wels catfish by recreational anglers with a 

special regulation. The main regulation is that wels catfish may only be caught us-

ing a catch-and-release regime. Although tensions have eased, the question of ef-

fective control and compliance with this measure by recreational fishermen re-

mains. 

4.1.3 Training of fishermen is prescribed in the current model of fish stock man-

agement in Serbia. However, the law is vague on this issue. The manager of the 

fishing area is obliged to carry out the training based on the program he prepared 

but on a voluntary basis. The training designed in this way has no impact on the 

fishing population without restoring the obligation to pass the fishing exam, which 

was prescribed by the 1994 Law and is common in many countries in the region 

(e.g., Croatia, see Chap. No. 2, Piria et al.). It has been shown that education is a 

good form of popularization of fishing, especially among young people. If it is 
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well organized, it may have an indirect effect on the increase in the number of an-

glers (Cowx 2015). In Serbia, the number of recreational anglers is gradually de-

creasing, especially among young people (18-35 years old), which may be a con-

sequence of the lack of proper education. This negative trend in recreational 

fishing contrasts with its high social and economic value in many countries in Eu-

rope and the United States (Arlinghaus et al. 2015; Lauer and Pyron 2016). 

4.1.4 According to the current model, commercial and recreational fishermen are 

required to keep records of their catches on a specially designed form and submit 

the annual catch report when they purchase a license for the following year. And 

while commercial fishermen submit more or less realistic catch records, in 90% of 

the cases, recreational fishermen submit completely unrealistic records that are 

useless for a scientific and professional assessment of fishing pressure. To im-

prove this situation to some extent, the current law requires that the manager of 

the fishing area do not issue a license to the fisherman for the following year if he 

does not submit realistic catch records. In practice, these measures do not work 

because the administrator does not evaluate the reality of the data from the catch 

record (there is no reliable method for this) and it is not in his interest not to issue 

a new license to the angler, as this may discourage anglers from buying licenses. 

The Serbian Institute for Nature Protection's attempt to introduce an application 

for online catch records has not yet gained acceptance in Serbia. Overall, catch 

records, and thus catch statistics and realistic assessment of fishing pressure, are a 

weak link in Serbian fisheries and complicate the application of the ecosystem ap-

proach to fish conservation (Suuronen and Bartley 2014). However, according to 

this study, fisheries in the inland waters of Serbia are not too different from most 

other countries that have the same problem, and in general, catch statistics are an 

important problem in freshwater fisheries in the world (Bartley et al. 2015). One 

of the approaches that our team has used, in collaboration with the managers of 

the fishing areas, is that the recording of catches is done at least once a month dur-

ing the year by an expert (biologist, ecologist) together with the fisheries service. 

Comparing the results obtained in this way with those obtained by analyzing the 

fishermen's catch records, we find that the fishing pressure of recreational fisher-

men is realistically lower than indicated in the data, while the fishing pressure of 

commercial fishermen is higher than indicated. 

4.1.5 In the management models followed by the pre-2009 legislation, great im-

portance is attached to the protection of aquatic habitats or parts of habitats pri-

marily suitable for fish spawning, the so-called "natural spawning grounds". In 

such habitats, all types of fishing are prohibited, but usually during the fish spawn-

ing season or for a limited period of time. This option is left in the new model, but 

it introduced the obligation of the manager of fishing area to identify, define, de-

clare and permanently prohibit fishing in the fishing area in all or part of the habi-

tat that is important in the long term for maintaining the stability and sustainability 

of populations of certain fish species or the ichthyocenosis. The Act refers to such 

habitats as "special fish habitats". These habitats are similar to Freshwater Protect-

ed Areas (FPAs) in ecological and conservation terms. Their primary function is 

to allow fish populations or entire communities in fisheries-exploited waters to re-
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cover naturally and then, through the "spillover" effect, to increase the sustainabil-

ity of fish populations and the fisheries value of habitats outside of protected areas 

(Hannah et al. 2019). In Serbia, special fish habitats are designated to maintain 

fish populations or communities with the highest ecological sustainability (main-

tained genetic and structural characteristics of populations, maintained diversity of 

communities, and maintained or intact habitat). In the future, the role of special 

habitats should be expanded to represent reserves for the recovery of fish popula-

tions or communities that have been affected by overfishing or some other factor 

that has led to a decline in the sustainability level of the fish population. Such 

aquatic ecological reserves, when further connected to the network, have the role 

of naturally maintaining fish biodiversity and population or community sustaina-

bility in a larger area (Jordan et al. 2020). The concept of aquatic ecoreserves is 

currently more developed for marine ecosystems and is producing positive results 

in conserving populations of fish species, especially those affected by overfishing 

(Welcomme et al. 2010). Serbia's first reserve is structurally and functionally de-

signed according to FPAs. It was proposed for the Veliki Rzav River (West Mora-

va Basin) to enable the recovery of the autochthonous Danubian lineage of brown 

trout in the middle and lower salmonid reaches of this river (Simić et al. 2021) 

(Fig. 32). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32. Part of the middle course of the Veliki Rzav River, which is proposed for FPAs (photo by 

V. Simić). 

 

For the time being, managers of fishing areas are opposed to the concept of 

special fish habitats and strive to have as few as possible in their fishing area be-

cause they believe it will induce the reduction in the number of sold licenses. This 

problem is largely related to inadequate education of managers of fishing areas 

and fishermen. Mandatory education would allow managers and anglers to proper-

ly understand the ecological importance of special fish habitats and/or water con-
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servation areas under the concept of FPAs, and more importantly, they will in-

crease the sustainability of the fish stock in the long term (Hannah et al. 2019). 

4.1.6 Apart from the income from the sale of licenses, the managers of the fishing 

area do not use, or use very little, other opportunities provided by the law to gen-

erate additional income from the fish stock. Fishing tourism has great potential but 

has very little presence in Serbia. Even if there are some forms of fishing tourism, 

they take place in the organization of tourism agencies, while the managers of the 

area have little or no benefit. The beneficiaries usually have not developed active 

fishing tourism programs in the fishing area they manage. A great opportunity for 

the development of fishing tourism exists on the Danube, Sava, and Tisza where 

commercial fishing still exists. Since the future of commercial fishing is question-

able, fishermen could turn to traditional fishing methods and equipment, which 

would be part of the tourist offer with an accompanying gastronomic program 

(Gurung 2016). Turning fishermen to fishing tourism using traditional tools can 

increase their income but also their interest in conservation and richer fish stocks 

because the basis of fishing tourism, in addition to organization, is rich and attrac-

tive fish stocks (Bessa et al. 2017). 

4.1.7 From the point of view of the conservation approach to fisheries, a very im-

portant innovation of the new model is the active participation of the Institute for 

Nature Protection of Serbia in its indirect influence on the development of the 

Fishing Area Management Program. This authorized state institution for nature 

protection prescribes the conditions that the Program must meet in terms of habitat 

protection, fish stocks, and endangered fish species. One of the conditions is the 

obligation to present the comparative results of the monitoring, which verifies the 

state of the fish stock in the current and the previous period. In this way, incompa-

rably greater temporal transparency on the state of the fish stock is achieved. Be-

cause the programs are available to the general public, the manager of fishing area 

may be subject to public criticism if monitoring indicates poor state of the fish 

stock or a decrease in sustainability from the previous period. The conservation 

approach to sustainable management of the fish stock is achieved through condi-

tions such as the following: 

- measures to prevent small-scale fishing, selective fishing, and declines in fish 

community biodiversity, 

- the obligation to identify and declare special fish habitats,  

- emphasize "catch and release" fishing regime,  

- prevent the introduction of allochthonous species, 

- explain the ecological justification for stocking (as a historically traditional and 

mandatory measure in earlier periods),  

- attitudes and actions towards strictly protected fish species.  

The conservation approach is a contribution and strong support for the faster 

transition of freshwater fisheries in Serbia from convection to the ecosystem 

(Craig 2015). 

4.1.8 The conservation approach is only one part and cannot be equated with the 

overall ecosystem approach to fisheries (Garcia et al. 2012). The ecosystem ap-

proach is largely in contrast to the conventional approach to fisheries, most of 
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which is still supported by the current Law on the Protection and Sustainable Use 

of Fish Stocks in Serbia. The conventional fishery is based on the paradigm of 

protecting juvenile fish (on the principle that they must spawn at least once) and 

on strict measures on the minimum diameter of the meshes of the nets, the mini-

mum catch length of fish (instead of the maximum length), the reduction of fish-

ing gears and the time limit of fishing. The principles of the ecosystem approach 

to fisheries are the opposite and are based on the fact that a balanced harvest (Gar-

cia et al. 2012) provides the highest yield to the fish community with the least dis-

turbance to the demographic structure of fish populations. In this way, the fishery 

focuses on the smallest but most productive components (Law et al. 2012, 2013), 

and larger mature fish are spared, which are the least productive but have the 

highest reproductive potential (Kolding et al. 2014). An ecosystem-based ap-

proach to fisheries could reconcile commercial and recreational fishermen on the 

Danube by implementing a balanced harvest and catch-and-release regime for 

large fish by recreational fishermen. From our practice and as a contribution to the 

support of the ecosystem approach, the high sustainability of the bream population 

in the "Gruža" reservoir is interesting, despite the high and long-term fishing pres-

sure by recreational fishers and the ubiquitous poaching. Studies of the catch 

structure show that the pressure is evenly distributed among all age classes during 

the year. In spring and early summer, recreational fishers mass hunt juvenile spec-

imens of bream, justifying their catch on the basis that it is impossible to distin-

guish them from other similar species (white-eye bream, and white bream) for 

which, unlike bream, there is no legal length limit on the catch. In early and late 

autumn, recreational anglers catch mainly medium-sized bream, which are also a 

target for poachers. In this incidental catch, large breams make up the least com-

mon catch.  

4.1.9 The catch-and-release fishing regime is not required by law, but the Institute 

for Nature Protection recommends that it should be applied as widely as possible. 

There is a higher percentage of opposition to this fishing regulation among man-

agers of fishing area and recreational fishermen in Serbia. This regulation is par-

ticularly opposed by anglers whose target species are from the families Cyprini-

dae, Percidae, and Siluridae. Fly fishermen and bait fishermen, whose target 

species are mainly salmonids, accept this measure much better and use it more and 

more. In Serbia, management programs in 95% of salmonid habitats prescribe a 

catch-and-release regime for brown trout and huchen. Only grayling may be fished 

under the "catch and carry" system in the Drina River in quotas that do not threat-

en population sustainability. Long-term implementation of the catch and release 

regime has proven to be a good measure for ecological sustainability and an at-

tractive population of brown trout in some rivers in Serbia (Đetinja, Rasina, 

Gradac) (Figs. 33 and 34, Movie V1). This measure has its full significance if oth-

er measures are strictly implemented, where healthy habitat and successful natural 

reproduction are crucial. In addition to favorable natural conditions, successful re-

production is also highly dependent on management of fishing activities during 

the spawning season and the prevention of poaching (Simić et al. 2014a, 2020a, 

b). 
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Figure 33. Đetinja River (West Morava basin). A catch-and-release fishing regime with a well-

organized fishkeeping service enables a sustainable brown trout population. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 34. Đetinja River, where the lighter part of the bottom has been cleaned and prepared for 

brown trout spawning. 

 

A catch-and-release regime is a generally supported resource enhancement 

measure for recreational fisheries in fisheries biology (Cowx 2015). Potential con-

sequences of this regulation include increased mortality due to injury, severe 

stress, and animal welfare rights (Cooke and Schramm 2007). Our experience 

working with managers of fishing areas and fishermen suggests that this measure 
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has a more humane character when the requirement to use hooks without retrieval 

hooks is added. However, there are also opinions that fishing is a human compan-

ion activity that is primarily about catching fish for food and supports fishing un-

der the "catch and carry" system. A potential solution must be offered by science 

that considers all modern factors affecting ecosystems, fish stocks, and freshwater 

in general (Bănăduc et al. 2022). The ecosystem approach to fisheries can enable 

catch-and-carry fisheries, but only if the consistent implementation of measures 

that result from scientific research, such as absolute compliance by fishermen with 

the prescribed regime and catch quotas, are designed according to the principle of 

balanced harvest. Training anglers can be very important in applying the ecosys-

tem approach to fisheries. Other alternative but highly humane forms of recrea-

tional fishing, such as "fishing with an underwater camera", are currently very lit-

tle represented in Serbia. Underwater cameras are used in recreational fishing only 

as a tool for more successful "trophy fishing", but not for "trophy fishing photog-

raphy" as the only form of fishing. Underwater cameras are increasingly being 

used in scientific research, and the recording techniques, methods, and equipment 

are also applicable to recreational fishing (Struthers et al. 2015). 

4.1.10 Developments in molecular biology, conservation genetics, etc., have pro-

vided new insights that allow a better understanding of the ecological effects of 

stocking on autochthonous fish populations. Stocking, as one of the most im-

portant measures for fish stock improvement and enrichment, is represented 

throughout the history of Serbian fisheries legislation and practice. In general, 

stocking is a very widely used measure to improve freshwater fisheries in the 

world (Cowx 1994, 1998; Daupagne et al. 2021). On the other hand, research has 

shown that stocking can negatively impact the genetic diversity of autochthonous 

populations and reduce their adaptive potential (Rhymer and Simberloff 1996; 

Storfer 1999). Studies on the effects of stocking some French lakes have shown 

that this measure does not increase populations or the ratio of large to small fish 

(Daupagne et al. 2021). Stocking is one of the measures most supported by man-

agers of fishing areas and fishermen in Serbia. Fishing area managers support 

stocking as a measure to enrich and improve the fish stock but also as a marketing 

measure aimed at increasing the attractiveness of the fishing water and, thus, the 

number of licenses sold. On the other hand, fishermen generally demand and posi-

tively evaluate stocking because they consider it a concern of managers of fishing 

areas for the fish stock, but also as an acceptable compensation for the fishing li-

cense price. From a professional point of view, stocking fishing waters was a 

widespread (almost obligatory) measure until the 2009 law, which also allowed 

the stocking with allochthonous fish species. From today's scientific point of view, 

stocking fishing waters with allochthonous fish species is ecologically completely 

wrong and prohibited by the new law. In Serbia, inland waters were stocked with 

allochthonous species after World War II. Large newly created reservoirs were 

stocked with Asian planktivorous and herbivorous fish (silver carp and bighead 

carp, grass carp) to slow down the process of eutrophication. Today, conflicting 

opinions prevail in scientific circles about the importance and role of silver carp 

and bighead carp in controlling eutrophication and the occurrence of cyanobacte-
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rial blooms (see Chap. No. 11, Simić et al.). According to recent studies by Wang 

et al. (2022), positive results are obtained in controlling cyanobacterial blooms in 

Lake Qiandao in China when these species are introduced and act together. On the 

other hand, studies from areas where these two species are not native (Germany, 

France) indicate that they do not affect the eutrophication process (Domaizon and 

Devaux 1999; Radke and Kahl 2002). However, the invasive nature of these spe-

cies in waters outside their historical ranges poses a serious threat to native biodi-

versity and fish stocks (Kahler et al. 2020). Of the salmonid species, rainbow trout 

were stocked most frequently, with brown trout and brook trout stocked to a lesser 

extent. Also, at the beginning of the 1950s, the newly created Vlasina reservoir 

was stocked with a larger amount of Ohrid trout (Janković and Raspopović 1960), 

which, according to research, adapted well and showed better growth on average 

(see Chap. No. 9, Schӧffmann and Marić). Stocking of allochthonous salmonids, 

mainly rainbow trout, was neither massive nor long-term, so there are no estab-

lished sustainable populations in the waters of Serbia, as is the case in Slovenia 

(see Chap. No. 1, Pliberšek and Tavčar). A much more serious problem in the 

salmonid waters of Serbia is the long-term stocking of trout fry of the Atlantic lin-

eage. Trout of the Atlantic genetic lineage was largely brought from ponds in 

Bosnia in the early 1950s and placed in two hatcheries in Serbia for spawning. 

Stocking trout waters with trout of the Atlantic haplotype was carried out regular-

ly, often with a large amount of juvenile fish. In the last 15 years, serious genetic 

studies have been conducted on wild populations of brown trout in the waters of 

Serbia. The results indicated significant genetic contamination of the autochtho-

nous Danube lineage with allochthonous genes of the Atlantic lineage and the ex-

istence of hybrid populations.The Center for Fisheries and Conservation of Inland 

Water Biodiversity PMF Kragujevac (CERIKOB) as well as the Faculty of Biolo-

gy in Belgrade, have conducted and continue to research on the genetic diversity 

of brown trout (Marić et al. 2022; Marić et al. 2006a, b, 2022a; Tošić et al. 2014, 

2016; Simonović et al. 2017; Škraba Jurlina et al. 2020) in the waters of Serbia. 

Recent studies indicate that in the Danube drainage alone, an Atlantic brown trout 

was heavily introduced in about 7% of the rivers (Veličković et al. 2019). In the 

Reprocenter "Braduljica", genotyping of the broodstock of brown trout was also 

carried out, and all individuals with the Atlantic haplotype were removed from the 

further production process. In the newly established brown trout reprocenter on 

the Tolišnica River, hatchery broodstock was established in respect of the autoch-

thony of the rivers intended for stocking. Stocking is based on the principle of re-

turning the young fish to the same habitats from which the parents originated. It is 

also planned to capture new females or collect sperm from males every year, cry-

opreserve them and use them for artificial insemination and reproduction when 

needed. Constant monitoring and measurement of the genetic diversity of the 

broodstock should prevent its decline in captive populations. 

Despite this approach based on scientific facts, stocking salmonid waters in 

Serbia will be the last resort in the future; that is, it will be carried out only if all 

other measures do not lead to natural recovery and the formation of sustainable 

autochthonous populations. The fact that the new approach to stocking salmonid 
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waters does not meet with too much resistance from the managers of fishing wa-

ters along the fishermen is encouraging. Fishermen's demands for stocking cypri-

nid waters remain strong. In accordance with the Fishing Area Management Pro-

grams, the managers are stocking mainly reservoirs in the Great Morava River 

basin (excluding the Great Morava River itself) and stagnant and slow-flowing 

waters in the Vojvodina area. Stocking consists mainly of carp, bream and pike-

perch, significantly less of pike and other fish species. Water reservoirs with mud-

dy bottoms are not stocked with carp, since carp feeds on the bottom and promotes 

eutrophication by allowing the release of nitrogen and phosphorus from the sedi-

ment into the water. The most common fish species used to stock reservoirs for 

water supply is pikeperch (usually in the form of fertilized roe called "pikeperch 

nest"). Feeding pikeperch on zooplanktivorous fish (bleak, roach, juvenile bream, 

and juveniles of other species) allows faster growth and development of zooplank-

ton, which more effectively reduces the density of phytoplankton and thus indi-

rectly slows the process of eutrophication (Sundblad et al. 2020). This model of 

reservoir stocking (based on the food chain) strengthens not only the ecological 

but also the economic services of the ecosystem. The attractiveness of reservoirs 

to anglers increases due to perch stocking, which increases the sale of fishing li-

censes and equipment, and the slowing of the eutrophication process decreases the 

cost of drinking water production (Bauer et al. 2018). The fish community, regard-

less of how much its composition has been formed to reduce eutrophication in res-

ervoirs for water supply, cannot prevent it, especially the occurrence of cyanobac-

terial "blooms" if there is another factor that accelerates this process, such as a 

large influx of nutrients or organic material into tributaries or due to heavy erosion 

from the watershed after heavy rains (e.g., the Barje, Vrutci, and Ćelije reser-

voirs). In general, Serbia lags behind other Western Balkan countries, especially 

Slovenia, in terms of stocking, especially in the last two decades (see Chap. No. 1, 

Pliberšek and Tavčar). Apart from the reduction in the amount of fish stocking due 

to the possible ecological consequences this may have on the fish population, the 

problem is also the lack of quantity and quality of fish for stocking. On the territo-

ry of Serbia, the production of salmonid fish (mainly brown trout, much less gray-

ling, and huchen) for stocking, which lasted for several decades, was achieved by 

only one hatchery, the fish hatchery "Braduljica" (initially owned by a fishing as-

sociation and now a private company). For many years in this facility, juvenile 

fish were bred from fish with a dominant Atlantic haplotype. Only with the recent 

opening of the stocking center for brown trout on the river "Tolišnica", owned by 

SE "Srbijašuma", the conditions for further stocking in accordance with science 

have been created (Fig. 35).  
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Figure 35. Modern equipment for artificial spawning of brown trout (reprocenter on the Tolišnica riv-

er), December 2021 (photo by V. Simić). 

 

Production of other fish species, such as carp, bream, and pikeperch, was car-

ried out in several ponds in Vojvodina, but only one pond had long-term continui-

ty and is the only one active today. The low level of stocking leads to a revolt of 

groups or individual recreational fishermen who resort to independent unplanned 

stockings. For example, wels catfish, an apex predator, and highly resilient fish 

species, has been introduced into reservoirs in Serbia in an unplanned manner, 

which can significantly affect the structure and composition of the fish community 

and significantly reduce the abundance of other important fish species (e.g., 

Vlasina Reservoir) (Simić et al. 2022e). In recent years, there have also been cases 

of unplanned introduction of huchen into fishery waters south of their range 

(Nišava River, Mlava River) (Simić et al. 2020e, l). The effects of such unplanned 

introduction on the fish population of rivers where the juveniles did not survive 

(or survived only for a very long period of time) have not yet been studied. 

4.1.11 Commercial fishermen are vigorously resisting legislative changes that 

would restrict fishing gear and the mesh size of nets and self-tailing gear. Accord-

ing to the law, commercial fishing in Serbia is allowed with nets (set nets, trawls) 

with a mesh size of at least 50 mm during summer and 40 mm during winter sea-

son. In the past, fishing with nets with a mesh diameter of 40 mm was allowed for 

a longer period of time. Today, fishermen mostly use nets with the minimum per-

mitted mesh diameter because it allows them to achieve a catch that is economi-

cally viable for them. Commercial fishermen on the Danube blame the low num-

bers of large fish on recreational fishermen who target and selectively hunt large 

specimens and generally disagree with the catch and release regulation. This situa-

tion on the Danube is largely a consequence of the prevailing and long-term con-

ventional approach to fisheries in Serbia. In the coming period and given the in-

creasing climatic and other threats to fisheries and inland aquatic ecosystems as a 
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whole, it is necessary to change the approach to fisheries from a convective one to 

an ecosystemic one (see 4.1.8) or another approach that will be the result of new 

scientific research. 

5 Factors affecting the sustainability of the Serbian fish stock 

and perspectives  

5.1. Changes and destruction of habitats  

Habitat loss in inland waters is greater than the losses and changes that occur in 

other types of ecosystems (Freyhof et al. 2015; Cowx 2015; Craig 2016; Bănăduc 

et al. 2022). Moreover, Serbia's more significant economic development in the last 

15 years has caused greater anthropogenic pressure on aquatic habitats and fish 

waters. During this period, the greatest changes and loss of habitat have occurred 

in fishery waters populated predominantly by salmonids, where more than 100 

(110) small hydro-power plants (SHPP) have been built in the last ten years (with 

more than 800 planned; Ristić et al. 2018; Weiss et al. 2018). In the planning of 

SHPP and in the construction itself, economic interest (electricity generation) 

completely dominated over ecological interest, and the fish population came last 

in this chain. Most SHPP were built in ecologically important habitats with au-

tochthonous and often rare or unique haplotypes. A large number of SHPP were 

also built in protected areas (national parks, nature parks, reserves) (Fig. 36). They 

also resulted in the loss of biomass and production of brown trout populations in 

some rivers (Vlasina, Rupska, Jelašnička, Tripušnica) estimated at over 85% 

(Simić et al. 2018; Simonović 2020; Simić et al. 2022a). Due to the protests of en-

vironmental activists and scientific evidence of the serious consequences of SHPP 

on the fish population of mountain rivers, the construction of SHPP in protected 

areas was prohibited by law and further construction on other rivers was suspend-

ed, but without guarantees from the state that it will not continue.  

Before the recent phase of construction of SHPP, there was a phase of con-

struction of dams for large hydroelectric power plants on the major rivers in Ser-

bia that include the Danube (Iron Gates I and II), Drina (Bajina Bašta, Zvornik), 

Lim (Potpeć), Uvac (Radoinja, Zlatar, Sjenička), West Morava (Međuvršje), and 

Ibar (Gazivode). Due to the double damming of the Danube, Serbian fisheries 

have lost migratory sturgeon species and the highly valued caviar industry (see 

Chap. No. 10, Cvijanović et al.). In addition to sturgeon species, eel and herring 

populations have also declined dramatically.  
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Figure 36. The small hydroelectric power plant on the Samokovska River (Kopaonik National 

Park). This river is the largest in the National Park and had a sustainable population of brown 

trout until the small hydroelectric power plant was constructed. The river's upper course has also 

been affected by organic pollution from the wastewater of the winter tourist complex (photo by 

V. Simić). 

 

Impoundment of other major rivers in Serbia (Drina, Lim, Uvac) led to the 

fragmentation of populations of grayling and huchen. According to Freyhof et al. 

(2015), huchen habitats in the Danube basin would decrease in the coming period 

due to the planned damming of rivers by 1000 km. In addition to damming rivers 

and creating reservoirs to generate electricity, more than 150 dams were built on 

Serbia’s rivers in the postwar period, and an equal number of small (100), medium 

(34), and large (26) artificial lakes (reservoirs) were created. The purposes of these 

reservoirs are most diverse, and they include water supply, flood control, irriga-

tion, fishing, recreation, and tourism (Radojević et al. 2008). Regardless of the 

purpose, water recharge has negative ecological consequences for the native fish 

communities and loss of aquatic biodiversity due to habitat and population frag-

mentation, disruption of migration routes, habitat change from rheophilic to lim-
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nophilic, or complete loss of habitat. A good example of the complete loss of a 

specific and unique habitat is the flooding of a large raised bog (“Vlasinsko bla-

to”) on the Vlasina River and the formation of a large reservoir (for the needs of 

the Serbian electricity industry) (Fig. 37). Due to the flooding of the Tresava Riv-

er, there was a drastic decrease in the populations of autochthonous fish species 

such as brown trout, Danube barbel and common minnow (Marić et al. 2022a). 

 

 
Figure 37. Vlasina reservoir (1200 masl). The reservoir submerged the former high-altitude val-

ley and caused the decline of autochthonous populations of fish and other organisms. From the 

perspective of recreational fishing, it is significant due to the sustainable populations of pike, cat-

fish, bream, carp, chub, and trout, which were mostly formed by planned stocking, with the ex-

ception of catfish populations that were introduced unplanned by recreational fishermen. (photo 

by V. Simić). 

 

The reservoir submerged the former high-altitude valley and caused the decline 

of autochthonous populations of fish and other organisms. From the point of view 

of recreational fishing, it is significant due to the sustainable populations of pike, 

wels catfish, bream, carp, chub, and brown trout, which were mostly formed by 

planned stocking, except for wels catfish populations (introduced unplanned by 

recreational fishermen). 

From the point of view of fishing in reservoirs (as new habitats for fish), a rich 

and fishery-important fish stock has formed through stocking or spontaneously, 

especially in the reservoirs of the Great Morava basin (Simić et al. 2022a). The 

productivity and biomass of fish species important for fisheries (pikeperch, bream) 

in some reservoirs is higher than the biomass and production in the Danube and 

Sava rivers. In some eutrophic reservoirs (Gruža, Ćelije, Bovan), the fish stock has 
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the capacity for balanced commercial fishing, but it is currently prohibited by law 

in Serbia. 

In addition to the fragmentation of dammed rivers, changes and loss of habitat 

for fish and fisheries also occur due to the regulation of river flows, resulting in a 

significant loss of floodplains. For example, the Great Morava has been shortened 

by 80 km due to meander correction (Gavrilović and Dukić 2014). The loss of 

floodplains in the lower reaches of the river resulted in the disappearance of some 

fish species important for fisheries, such as crucian carp and tench, as well as a 

significant decline in carp and bream populations (Simić et al. 2014a, 2022a). 

During 2021 and 2022, the West Morava and South Morava rivers' lengths were 

regulated over almost 90 km due to the construction of new highways. In addition 

to the long-term changes in river habitats, the short-term changes that occur due to 

sudden fluctuations in water levels at the time of fish spawning (especially phy-

tophilous species, carp, bream, and tench) are very unfavorable for the fish popu-

lation of reservoirs intended for power generation. Due to rapid water withdrawal, 

fertilized eggs or juveniles and often adult fish remain trapped in muddy lagoons, 

ponds, and bays and die before they can find their way to deeper water. This phe-

nomenon occurs almost regularly on the Danube in the coastal sections of the 

large Đerdap reservoirs, but also on smaller reservoirs in the Great Morava 

(Vlasina, Zavoj Reservoirs) and Drina (Zlatar, Sjenička reservoirs) basins. Among 

the habitat changes that have a negative impact on the fish population is severe eu-

trophication, which causes an overgrowth of planktonic algae, the so-called "water 

bloom", within cyanobacteria being particularly dangerous for fish and other or-

ganisms (Đorđević et al. 2015; Simić et al. 2018; also see Chap. No. 11, Simić et 

al.). The massive development of macrovegetation in some reservoirs, especially 

in the Danube-Tisa-Danube Canal System (DTD) in the Vojvodina region, leads 

to the disappearance of large specimens of quality fish species (carp, bream, wels 

catfish) and the number of small specimens of invasive species such as Prussian 

carp, black and brown bullhead, and pumpkinseed (Miljanović et al. 2018a, 

2018b, 2019b, Simić 2020c). In this monograph, an entire chapter is devoted to 

invasive fish species and their impact on fish stocks in Serbia (see Chap. No. 13, 

Radenković et al.).  

Anglers often have conflicting interests and views regarding the scientific 

views of allochthonous and allochthonous invasive fish species (Lenhardt et al. 

2011, 2016). Because anglers’ education is ineffective in Serbia, recreational an-

glers have difficulty accepting common views about allochthonous fish species. 

For example, it is unclear to them why allochthonous fish species cannot be used 

in angling waters. This is especially true for grass carp and largemouth bass, as 

these species are attractive to recreational anglers. Recreational anglers are both-

ered by invasive allochthonous species of average small growth, such as brown 

and black bullhead, pumpkinseed, and all species of gobies, primarily because of 

interference with angling. In fact, due to dense populations, especially in reser-

voirs and large rivers, these fish often attack bait intended for other fish, which re-

duces the efficiency of the catch for fishermen but also the relaxing effect of fish-

ing (Fig. 38). 
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Figure 38. Fry of black bullhead in the Gruža reservoir (photo by V. Simić). 

 

Commercial fishermen do not mind silver carp and bighead carp, because these 

species sell well in the fish market. Prussian carp is the most accepted allochtho-

nous invasive species in Serbia, especially in the fishing waters of Vojvodina, both 

among fishermen and recreational fishermen. As highly resistant and adaptable 

species, allochthonous invasive species benefit from warmer waters due to climate 

change, increased eutrophication, reduction in water quality, habitat degradation, 

and unstable structure of the autochthonous fish community, and therefore con-

stantly pose a serious threat to biodiversity and fish populations (Zorić et al. 2014) 

from unlimited fishing of allochthonous fish species and take active measures to 

prevent their spread. Managers of fishing areas generally take selective fishing 

measures. These measures are generally expensive, insufficiently efficient, and 

produce short-term results or even have the opposite effect. Managers are more 

likely to accept them and implement them as a marketing measure that positively 

affects increased license purchases by recreational anglers, especially if the 

measures aim to catch black and brown bullhead and/or pumpkinseed. Experience 

with allochthonous species from other countries varies. However, selective com-

mercial fishing and the use of these species for human or animal consumption, as 

well as processing them into sardines and fish pies, is an increasingly common 

method of controlling their populations. This process can also have adverse ef-

fects, especially when a profitable market is created, and the economic interest of 

the community requires that the species be kept permanently or even spread to 

other areas (Nuńez et al. 2012). 

Pollution of inland waters is generally a very pronounced risk factor for fish 

stocks, not only at local but also at global scales (Bănăduc et al. 2022; also see 

Chap. No. 12, Milošković and Kojadinović). Historically, pollution of Serbian in-

land waters has been positively correlated with economic development. From 
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World War II to 1990, rapid industrialization and intensive agriculture increased 

pollution. The war events after 1990 and the cessation of industrial and agricultur-

al work led to a significant recovery of aquatic ecosystems. However, with Ser-

bia's renewed rapid economic growth in the last 15 years, the situation has deterio-

rated again. Serbia suffers from an unacceptably low number of treatment plants 

for wastewater from urban settlements and industry. All major cities in Serbia 

(Belgrade, Novi Sad, Niš) do not have centralized wastewater treatment plants, so 

all wastewater (municipal water, industrial water) is discharged into the major riv-

ers, Danube, Sava, and Great Morava. Moreover, the existing plants are mostly 

not fully functional (e.g., the one in Kragujevac). This problem is being solved on-

ly slowly, despite the sharp increase in the number of city inhabitants. Agriculture 

in Vojvodina and Great Morava valley is intensive and represents the largest 

source of phosphorus and nitrogen, which are responsible for the severe eutrophi-

cation of inland waters. Eutrophication of standing waters is a very pronounced 

process in Serbia and is exacerbated by climate changes that cause greater warm-

ing of water, low water levels and/or strong torrents that wash nutrients and organ-

ic matter from the soil and introduce them into aquatic ecosystems. In addition to 

nutrients, substances such as heavy metals, pesticides, polychlorinated biphenyls 

as well as microplastics are also introduced into aquatic ecosystems along with 

wastewater. These substances usually have a cumulative effect, and they accumu-

late in various tissues of fish and reducing their safe use in human and animal nu-

trition: plastic waste (bottles, bags, packaging) is becoming an increasingly serious 

problem for the inland waters of Serbia (Fig. 39). 

 

Figure 39. Plastic waste on the bank of the Raška River (West Morava Basin) (photo by V. 

Simić). 
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Plastics that turn into micro- and nano-plastics through mechanical decomposi-

tion accumulate in the intestinal tracts and fish tissues (Rios et al. 2010; Dehaut et 

al. 2019). 

Our investigations of several reservoirs (Gruža, Bovan, and Ćelije) for water 

supply indicate the presence of plastic in the intestinal tract of the bleak, which 

was used as a potential indicator (Nikolić et al. 2022). In the dry years of 2021/22, 

numerous accidents occurred in Serbia due to the discharge of wastewater from 

industry and sewage into rivers, resulting in massive fish kills. These accidents are 

becoming more frequent, and the low water level of rivers exacerbates their harm-

ful effects in the summer months. 

Serbia has a negative birth rate, according to the latest census of 2022. The dis-

tribution and density of the population are very uneven. In general, the total popu-

lation is decreasing rapidly, especially in the southern, eastern, and northeastern 

parts of the country, as the number and density are increasing in the cities and es-

pecially in the capital (Belgrade), where more than one-third of the total popula-

tion of Serbia now lives. The population density is not in accordance with the 

condition and abundance of fish stock in the fishing waters/areas of Serbia. The 

"Belgrade" fishing area, which includes parts of the Danube, Sava, and DTD canal 

systems with high population density, has a large number of recreational fisher-

men and commercial fishermen. Fishing pressure on the fishing waters is high, 

and estimates (see Discussion) indicate that the status of fish stocks is at the limit 

of ecological sustainability with a high risk of quickly becoming unsustainable 

(Simić et al. 2014a, 2020c, 2022a). In contrast, the parts of the Danube in the east-

ern part of Serbia (lower Danube), which are part of the "Danube" fishery area, 

have diverse and sustainable fish stock. At the same time, the population is in-

comparably smaller compared to the fishery area "Belgrade", and therefore has a 

significantly lower number of recreational and active professional fishermen. 

However, fishing pressure in the area has increased and is disproportionate to the 

number of local fishermen. This phenomenon is a consequence of some shortcom-

ings of the model of individual licenses on the territory of Serbia. Namely, be-

cause of the diverse and attractive fish stock, recreational fishermen from all over 

Serbia come here to fish; however, they have obtained a license in their place of 

residence, which belongs to another fishing area. This situation leads to the fact 

that the fishery area "Danube" is not economically sustainable and managers can-

not effectively implement measures for the protection and conservation of the fish 

stock, so the opportunities for poaching have increased. The fishery area "Dan-

ube" is a border fishing water with Romania, further increasing fishing pressure 

and the risk of overfishing. 

In addition to current population densities, seasonal increases in density in fish-

ing areas and some accompanying human activities also threaten fish populations. 

This influence is particularly pronounced during the warm season at attractive 

fishing waters in unprotected areas (Gruža reservoir, Bovan reservoir, Danube, 

Sava, Tisa), but also in protected areas (Vlasinsko reservoir, Međuvršje reservoir, 

inland waters of Kopaonik National Park and Zlatibor Nature Park).  
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Figure 40. Waste left by recreational fishermen on the Bojnik reservoir on the Pusta River. (pho-

to by V. Simić). 

 

The problem arises from the lack of regional and local development plans and 

the appearance of illegal constructions of a large number of weekend houses or 

fishing camps on the banks of reservoirs and rivers (Drina, Danube). Most of these 

facilities are owned by recreational fishermen who actively fish during the fishing 

season. These unplanned settlements and camps lack adequate sewerage and 

wastewater storage and are a significant source of eutrophication and water pollu-

tion, negatively affecting fish populations. Mass winter tourism in Kopanik Na-

tional Park is accompanied by growing infrastructure (roads, trails, cable cars), ac-

commodation facilities (hotels, private houses for rent, etc.), and economic 

activities such as SHPP construction. All these activities put much pressure on the 

mountain streams within the park. The brown trout population in the National 

Park "Kopaonik" has decreased by about 60% in the last 20 years (Janković et al. 

2005; Simić et al. 2020k, 2022g). 

According to the data from the medium-term fisheries management programs, 

overfishing is constant in the part of the Sava River and the part of the Danube 

River called the "upper Danube" from 1,075 km upstream (the major cities of 

Smederevo, Belgrade, and Novi Sad are located in this part). Overfishing in these 

parts of the Sava and Danube rivers is caused by strong pressure from commercial 

fishermen (Hegediš 2003b; Nikolić et al. 2003a, b, c, d, e, f). In these areas, the 

fish stock has not yet fully recovered. However, the number of professional fish-

ermen has decreased by 70%, and the number of recreational fishermen has in-
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creased by less than 20% (Simić et al. 2020c). Illegal fishing (poaching) is still a 

significant factor in fishing pressure in Serbian fishing waters, which is difficult to 

control. It is estimated that poaching was highest during the period of economic 

crisis from 1990 to 2000. During this period, fish and fish stocks were considered 

an additional food source for the population. This "social" status of fishing in wild 

waters is still largely maintained today. It is estimated that poaching in Serbia is 

high (although a slight decrease has been observed in the last 2-3 years) and ac-

counts for between 20-50% of the total fishing pressure. The estimation was made 

on the basis of the number of filed misdemeanor and criminal complaints, as well 

as seized nets and other fishing equipment (handmade equipment for electrofish-

ing, self-catching nets, fish traps, etc.). The rate of poaching is high everywhere, 

but it is noted that it is higher in economically less developed communities, where 

the fish thieves are mostly people with lower economic and social status and use 

the caught fish as food. However, there are also fishing boats with modern equip-

ment and much better economic status. In addition to the low ecological aware-

ness and low morale of poachers, the weak and inadequately organized (and some-

times corrupt) fishing service of fishing area managers is the cause of widespread 

poaching. A major problem is the number of fish wardens, especially in large fish-

ing areas where they are insufficient for effective guarding. Managers of fishing 

areas strive to employ a minimum number of fish wardens to ensure their own 

economic livelihood. Poached fish is sold on the "black" market, usually to restau-

rants or private individuals. Restaurants often state that the poached fish is legal 

and was purchased from commercial fishermen or registered fish farms (e.g., ster-

let sturgeon, see Chap. No. 10, Cvijanović et al.). Interestingly, some restaurants 

offer fish on their menus from local waters where commercial fishing is not al-

lowed. In the restaurant on the Drina River, nase is offered, but also huchen, 

which is found in all waters of Serbia where it is caught and released. In addition 

to the lake "Gruža", the restaurant menu offers the "Gružan pikeperch", although 

according to the law it cannot be bought in the lake, as only recreational fishing is 

allowed, and recreational fishermen do not have the right to sell their catch. From 

Gazivode reservoir, bleak is illegally fished with nets and thus ends up in restau-

rants near Ibar River, where it can be ordered as a specialty. In addition to poach-

ing with illegal methods and tools, non-compliance with fishing regulations and 

quotas (fishing during the spawning season, catching fish under the permitted 

length, etc.) is also a major problem and an important factor that can have a nega-

tive impact on the fish population. 
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6 Conclusion  

Fish stocks in the inland waters of Serbia have changed according to the intensity 

and nature of human activities. In the distant past, available data indicated diverse 

and sustainable fish stocks in the main fishing waters, Danube, Sava, Drina, and 

Great Morava. The sustainable trend lasted until the beginning of the intensive 

economic development of Serbia in the 1970s. From that time, a decrease in sus-

tainability was recorded in the main fishing waters to a low level of sustainability 

in parts of the Danube (upper Danube), Sava, eutrophic waters of Vojvodina 

(Palić, Ludaš, some parts of the DTD channel), and salmonid waters in the Drina 

and Great Morava basins. The medium level of fish stock sustainability was rec-

orded in the Lower Danube, Great Morava, Drina, Tisza, and their larger tributar-

ies. The highest degree of fish stock sustainability in Serbia is in the reservoirs in 

the Great Morava and Drina basins. However, it should be emphasized that reser-

voirs are very sensitive and volatile, which may be the reason for the rapid decline 

in fish stock sustainability in these catchments. The reasons for declining fish 

stock sustainability in Serbia are not different from those in other parts of Europe 

and the world. Fragmentation of rivers by dams for the needs of large and small 

hydropower plants, regulation and melioration of river courses, eutrophication, 

pollution with organic and toxic substances and microplastics, invasion of inva-

sive fish and overfishing, together with the current climate changes, are the main 

factors for the decline in the ecological status of fish stocks (Stojković et al. 2013, 

2014). In the last ten years, the fragmentation of salmonid rivers due to the con-

struction of SHPP has led to the collapse of brown trout populations in numerous 

mountain rivers in Serbia. 

Apart from the above-mentioned factors, fish stock management had and con-

tinues to have a major impact on the state of the fish stock in the fishing waters of 

Serbia. Notwithstanding the change in strategy from a purely commercial fishery 

aimed at maximum production to a sustainable approach promoted by the current 

Law from 2014, fishing and fisheries in Serbia have, in practice, essentially main-

tained a conventional approach. It includes numerous restrictions on the minimum 

length of the catch, the diameter of the meshes of nets and the use of tools. In the 

main fishing waters, the Danube and the Upper Danube, the Sava, and the Tisza, 

in the period before the law's adoption from 2009, was higher than production and 

was considered unsustainable. After 2009, the number of professional fishermen 

on the Danube, Sava, and Tisza decreased by more than 50% on average, while 

the number of recreational fishermen increased by about 20%. The current status 

of the fish stock in these historically important rivers differs only slightly; on the 

Upper Danube, it is at the limit of sustainability, and on the Lower Danube, it can 

be considered moderate to sustainable, although sturgeon species are no longer 

present. For further development of fisheries in Serbia in wild waters, a clear and 

realistic economic valorization (value) of fish resources by the state is necessary. 

Economic value is an assessment of all ecological services that fish resources can 
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provide for the prosperity of the community. The principles of sustainable man-

agement of fish resources must be the basis for economic valorization. Economic 

valorization by the state should enhance the importance and prestige of fisheries 

and clearly define their place in society. The future of commercial fisheries in the 

inland waters of Serbia is questionable, especially if they continue to rely on the 

convection approach. Turning to the ecosystem approach, with a clear tendency to 

return to traditional methods and tools with small quotas that meet the needs of 

angling tourism, is a direction that can enable the survival and economic viability 

of commercial fisheries on the Danube, Sava, and Tisza rivers. Recreational fish-

ing has a future, but it is necessary to change the legislation in many points. In this 

regard, better-organized training and education of the anglers are particularly im-

portant. With trained fishermen, implementing measures and strategies aimed at 

sustainable management of the fish stock is more successful. The problem of re-

cording catches, especially by recreational fishermen, is one that needs to be 

solved more efficiently soon. In addition to fishermen, managers of fishing area 

administrative staff must also be trained and reorganized, especially with regard to 

the importance and good organization of the fishing service. Developing the strat-

egy and practice of fisheries in Serbia should be focused on an ecosystem ap-

proach. The introduction of a balanced fishing regime is based on an accurate sci-

entific assessment of the production and ecological potential of the aquatic 

ecosystem and the introduction of the Optimum Sustainable Yield (OSY) instead 

of the maximum sustainable yield (MSY). The ecosystem approach is also accom-

panied by the need to establish a network of Freshwater Protected Areas (FPAs) or 

"Aquatic Protected Areas", which would represent areas without any human im-

pact or fishing. These areas would have a strong long-term impact on the sustaina-

bility of fish stocks beyond their boundaries through the so-called "spillover ef-

fect." Special fish habitats currently required by law should be enhanced using the 

model of FPAs, which takes into account their spatial and temporal variability. 

In addition to FPAs for the conservation of important fish habitats and fish 

stocks, increasing pressure on Serbian inland waters also requires the establish-

ment of a network of NATURA and EMERALD areas for the conservation of en-

dangered fish species. Serbia is actively involved in these processes. 
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