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GAJENJE SLATKOVODNIH RIBA U CENTRALNOJ I ISTOCNOJ EVROPI:
POTREBE ZA ISTRAZIVANJEM I RAZVOJEM

Apstrakt

Gajenje slatkovodinih riba ima veoma vaznu ulogu za stabilizaciju biodiversiteta, resur-
sa podzemnih voda, klime regiona kao i za snabdevenost hranom u Centralnoj i Isto¢noj
Evropi. Velika konkurencija cena ribe na medunarodnom trziStu i promene u navikama
ishrane ljudi pojacavaju pritisak na mala i srednja preduzeca u Centralnoj i Istocnoj Evropi
koja se bave gajenjem ribe i mogu da ugroze predeo oko uzgojnih jezera. Da bi povecali
vrednost svih karika u lancu proizvodnje slatkovodnih riba, naucnici i proizvodaci su iden-
tifikovali uobicajene i potencijalne izazove. Da bi se procenile potrebe sektora akvakulture
u centralnoj i isto¢noj Evropi, sprovedeni su polu strukturirani intervjui sa proizvodacima
i preradiva¢ima ribe i udruzenjima u Poljskoj i Ceskoj, u okviru projekta SIAD i FP7 EU
projekta TRAFOON. Takode su odrzane radionice sa istrazivac¢ima u sektoru akvakulture
duz svake karike lanca proizvodnje riba u Centralnoj i Istocnoj Evropi. Razlicite interesne
strane su identifikovale nekoliko izazova koji ometaju razvoj slatkovodne akvakulture u
Centralnoj i Isto¢noj Evropi. Razvoj akvakulture zahteva postojanje harmonizovanog re-
gulativnog/pravnog okvira. Razmena znanja bi imala pozitivan uticaj na razvoj uniformnih
standarda za odrzivost, i pomogla bi stvaranju pravnih procedura za izdavanje dozvola i
licenci. Potrebno je izvrsiti ekonomsku procenu usluga koje ekosistem ribnjaka pruza. Po-
boljSana tehnoligija koja je povoljna po zivotnu sredinu i sistemi za upravljanje kvalitetom
u proizvodnji i preradi su neophodni da bi se obezbedila ustaljenija ponuda proizvoda od
ribe viskog kvaliteta. Potrosaci treba da budu bolje informisani o funkciji koju slatkovodna
akvakultura i njeni proizvodi imaju za zivotnu sredinu.

Da bi doslo do odrzivog razvoja sektora akvakulture i da bi se izgradilo poverenje
javnosti, veoma je vazno podstac¢i drustvene inovacije koje su primenljive na pojedinac-
ni sektor ili pojedinacnu teritoriju. Da bi doslo do odrzivog razvoja sektora slatkovodne
akvakulture potrebno je razviti strategije makro regionalnog razvoja koje su prilagodene
odredenim trziStima, uslovima zivotne sredine, ponaSanju potrosaca, kulturi i tradiciji i
koje nude potencijal za razvoj izvan granica jedne zemlje. Razvoj i adaptacija klju¢nih
tehnologija potrebni su da bi se stabilizovala konkurentna i odrziva proizvodnja i prerada
ribe u ¢ijoj su proizvodnji resursi efikasno iskoriséeni.

Kljucne reci: akvakultura slatkih voda, buduce teme za istrazivanje, agenda za stratesko
istarZivanje i inovacije, Evropska akvakultura

Key words: freshwater aquaculture, future research topics, strategic research and innova-
tion agenda, European aquaculture

INTRODUCTION

The “Blue Economy” in Europe not only offers possibilities for aquaculture in coastal
and marine areas but also in freshwater aquaculture. Especially in Central and Eastern
Europe with the abundant water resources, freshwater aquaculture has a great potential
to increase European fish production and generate income in rural areas as targeted in the
(EATiP 2012).
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Fish and seafood play an important role in human nutrition by providing essential fatty
and amino acids, minerals and vitamins (FAO 2014). However, fish consumption in Central
and Eastern European regions is the lowest in Europe (FAO 2014) and is below the level
recommended by nutritionists. The demand of European consumers for sustainably produ-
ced and high quality fish products can only be covered if aquaculture makes a substantial
contribution (FAO 2014). European markets depend to a large extent on imported fishery
and aquaculture products mainly from Asia (FAO 2014). However, China may change from
the world’s largest exporter to a net-importer of fish products in the next two decades as the-
ir own domestic market expands (World Bank 2014). Utilizing the potential of freshwater
aquaculture production in Europe could be part the EU’s Blue Economy Strategy to increa-
se food security in the Europe and reduce dependence on imports in the long-term.

Ponds are one of the most important sites for aquaculture and have several functions in
addition to food production. They play an important role in the landscape by maintaining
biodiversity, fostering the regeneration of groundwater resources, stabilizing the regional
climate, diversifying land utilization and food supply, and increasing income potential (Ke-
repeczki et al., 2011). Ponds have been an element of the landscape for centuries with pond
fish as an essential feature of traditional and religious cuisine. However, aquaculture can
only fulfil the above functions if production is economically, socially and environmentally
sustainable. In Central and Eastern Europe, consisting also of land-locked countries, pond
aquaculture has been more important and more prominent than in other European regions.
In the current stressful economic environment, production from pond aquaculture in these
countries has already decreased in the past 20 years or is at risk to decrease in future. This
poses a threat to the ecological and cultural functions of ponds in the region. In addition,
the current severe price competition in international markets for fish and the associated
changes in dietary habits of the population increase the pressure on small and medium-
sized enterprises (SMEs) that produce and process fish in Central and Eastern Europe,
and threaten the existence of the local pond aquaculture landscape. The Central and Ea-
stern European region is undergoing political and economic transformation and so this is
a perfect time to implement strategies for sustainable aquaculture development in order to
maintain the ecological function of pond aquaculture and increase food quality and rural
development.

MATERIALS AND METHODS

To assess the needs, challenges and potentials of the freshwater aquaculture sector in
Central and Eastern Europe, several stakeholders from the aquaculture sector were inclu-
ded into the analysis. To assess the needs of small and medium fish producers, semi-struc-
tured interviews with aquaculture producers, processors and associations were performed
in two Central European countries (Poland and Czech Republic) within the EU FP7 project
TRAFOON. The findings were quantitatively and qualitatively analysed by a multi-stake-
holder workshop (7-8/10/2014, Vodnany, Czech Republic). Within the SIAD project, two
workshops of researchers of different aquaculture disciplines were organized (4-5/6/2014,
Vodnany, Czech Republic, and 1-3/12/2014, Stuttgart, Germany) to identify common chall-
enges of and potential solutions for the freshwater aquaculture sector specifically in the
Danube region. The Central European Aquaculture Conference (27-28/11/2014, Budapest,
Hungary) was performed to identify common challenges and potentials of the aquaculture
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sector in Central and Eastern Europe (and associated countries). The results of the invento-
ries and the four workshops were used to collectively develop this paper.

RESULTS AND DISCUSSION

Within the multi-stakeholder workshops the following challenges and potentials of bo-
osting freshwater aquaculture in Central and Eastern Europe were identified. The develo-
pment of aquaculture is not only influenced by the legislation specific for the aquaculture
sector but also by numerous other laws such as the water framework directive, other en-
vironmental and natural conservation legislation, and regulations governing regional pla-
nning and construction, animal welfare, food safety etc. Some of these regulations from di-
fferent sectors have conflicting effects on the aquaculture sector and need to be harmonized
in order not to impede its development. Many of the challenges facing Central and Eastern
European freshwater aquaculture are common to all parts of the region. Sharing knowledge
and best practices will help to develop uniform standards for sustainability, and facilitate
the legal procedures for the granting of permits and licences.

The prerequisite for aquaculture and its development is the achievement/ conservation
of good water quality in the rivers and water sources. Sustainable aquaculture development
depends on the enforcement of water quality regulations at regional and local levels. An
economic valuation is urgently needed to quantify the ecosystem services of pond aquacul-
ture. A specific compensation payment system for fish ponds should be elaborated based on
the value of ecosystem services achieved by pond aquaculture and should apply the princi-
ple “public money for public goods”. There is a need for farmers to improve environmental-
friendly technologies and quality management systems in order to ensure a steadier supply
of high quality fish. This can be achieved by combining extensive and intensive production
technologies and polyculture systems which will improve the efficiency of resource use,
animal welfare, and net economic returns and place greater emphasis on the ecological fun-
ction of aquaculture systems. Adaptation strategies must be developed so the region can be
resilient in the face of climate change and the threat of fish diseases as well as development
of new food-borne diseases.

Higher consumption of freshwater fish as a healthy food must be promoted. Consumer
attitudes and behaviour must be evaluated at regional and trans-regional levels to identi-
fy consumer groups that can be targeted specifically by a differentiation of fish products
and improvement of product presentation to meet the needs of consumers nutritionally and
culturally. The development of technologies and standards in production and processing is
essential to increase all aspects of fish product quality including nutritional value, sensory
attributes and product safety. Consumers need to be informed more intense about the en-
vironmental function of freshwater aquaculture and its products by means of awareness
campaigns that target the different consumer groups with appropriate information. Suitable
use of labelling, certification and quality standardization are essential so that consumers
will trust aquaculture products and include them in their diets on the long term. In order to
allow sustainable development of the aquaculture sector and build public confidence, it is
important to encourage the formation of producer and consumer associations, and commu-
nication platforms for stakeholders at all points along the production chain.

Worldwide, freshwater aquaculture is the predominant production system for fish. The
leading countries outside the EU in terms of quantity of production are China, India and
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the ASEAN countries. The country with the most intensive systems is Israel. Fostering coo-
peration with these regions will be beneficial to the development of European aquaculture.

CONCLUSIONS

The sustainable development of the freshwater aquaculture sector requires macro-regio-
nal development strategies that are tailored to specific markets, environmental circumstan-
ces, consumer behaviour, cultures and traditions and offer the potential for cross-border
development. This development and adaptation of key technologies is needed to stabilise a
competitive, sustainable and resource-efficient fish production and processing. The deve-
lopment of the aquaculture sector in this region should be guided by principles of sustaina-
bility (environmental, social, and economic) and by the potential for increasing human and
animal welfare.
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