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A b s t r a c t. The recent increase in fish production has result-
ed in the accumulation of fish pond sediment. This sediment 
accumulates over time and can lead to a reduction in the depth 
of ponds and in the living space available for fish, it may also 
lead to a depletion in dissolved oxygen. Therefore, the removal 
of sediment from fresh water ponds is crucial for pond mainte-
nance, and thus economical fish production. Fish pond sediment 
is rich in nutrients and organic matter, and therefore it may have 
potential as a fertilizer in crop production, nursery pot culture, etc. 
However, it contains compounds that undergo rapid degradation 
producing unpleasant odours and posing a threat to the environ-
ment, therefore it needs to be managed and handled efficiently 
in an environmentally sound and sustainable manner. The overall 
goal of this study was to analyse the current state and management 
practices of fish pond sediment generated in the existing aquacul-
ture systems, with special reference to organic aquaculture, and 
the potential for the recovery of nutrients through bioconversion 
processes to organic fertilizers.

K e y w o r d s: fish pond sediment, intensive aquaculture, nutri-
ent recovery, agriculture

INTRODUCTION

Over the last 40 years, there has been a gradual increase 
in the global production of fish from aquaculture estimat-
ed at an average annual rate of 8.8% (Haque et al., 2016). 
Many experts agree that the most significant increase in the 
consumption of fish is due to higher population, income 

and urbanization (Delgado et al., 2003; Chowdhury et 
al., 2010). Numerous reports and predictions point to the 
growth of aquaculture worldwide and that by 2030 it will 
exceed the quantity of captured fish (Tran et al., 2017).

Fish production results in the generation and accumu-
lation of fish pond sediment in  aquaculture systems over 
time. An excessive sediment load may lead to a reduction 
in the depth of ponds and in the living space available for 
fish, it may also lead to a depletion in dissolved oxygen and 
in the release of toxic gases such as H2S and NO2 (Mizanur 
et al., 2004; Rahman and Yakupitiyage, 2006; Bosma and 
Verdegem, 2011; Kibria and Haque, 2018).This in turn may 
impair the efficiency of fish farming, and thus lower eco-
nomic performance thereby discouraging fish farmers from 
engaging with the industry (Mizanur et al., 2004; Hossain 
et al., 2016). In practice, the removal of fish pond sedi-
ment involves land spreading for the most part, and as such 
may contribute to the degradation of the environment. Fish 
pond sediment contains compounds that undergo rapid deg-
radation producing unpleasant odours and posing a threat 
to the environment. Improper handling and the disposal 
of fish pond sediment may lead to nitrate contamination 
of groundwater and the eutrophication of surface water 
(Mizanur et al., 2004). Recent studies have shown that 
aquaculture systems may be a significant source of meth-
ane (CH4) and nitrous oxide (N2O), and thus contribute to 
global warming (Ma et al., 2018). Therefore, the removal 
of sediment from aquaculture systems is crucial for pond 
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maintenance, and thus economical fish production. Fish 
pond sediment is rich in nutrients like nitrogen 1.08-7.03 g 
kg-1, carbon 18.3-92.3 g kg-1, phosphorus 0.22-2.07 g kg-1, 
magnesium 0.62-2.93 g kg-1, potassium 0.62-2.25 g kg-1. 
Although, the content of organic matter (humus) is 0.76-3.2 t 
ha-1, fish pond sediment has shown potential as a fertilizer 
in crop production, nursery pot culture, etc. (Eymontt et al., 
2017). To date, there have been very few studies that report 
on the quantities, properties and management practices 
of fish pond sediment generated in the inland aquaculture 
system in contrast to periodic reports concerning the moni-
toring of the bottom sediment of rivers and lakes. Fish pond 
sediment needs to be managed and handled rapidly in an 
environmentally sound and sustainable manner. There is 
little known about the management practices of fish pond 
sediment from different aquaculture systems, both organic 
and conventional. In addition, the characteristics and prop-
erties of fish pond sediment have not been sufficiently 
investigated and described in the literature. What is more, 
both the experts and researchers have indicated that there is 
a need for in-depth analysis of fish pond sediment potential 
for the recovery of nutrients and their use in agricultural 
applications (Quant et al., 2006; Remiszewska-Skwarek 
and Quant, 2008). 

The overall goal of this study was to review the cur-
rent state and management of fish pond sediment generated 
in the existing fish farming system, with special emphasis 
on organic aquaculture, and to analyse the potential for the 
recovery of nutrients through bioconversion processes to 
organic fertilizers. The scope of this review covers: 1) an 
analysis of aquaculture production in the EU with special 
emphasis on organic aquaculture, 2) an overview of dif-
ferent aquaculture systems typical for fish farming, 3) the 
characteristics of fish pond sediment and common practices 
for the management of fish pond sediment, and also 4) the 
analysis of fish pond sediment for nutrient recovery, soil 
improvement and fertilization. 

AQUACULTURE PRODUCTION IN THE EU

Aquaculture production in the EU was estimated at 
19.7% of the total fish production in 2015. This accounted 
for 1.3 mln t of fish whereas world production from aqua-
culture reached 106 million t in 2015. China is by far the 
largest producer, accounting for 58% of world production, 
which exceeds 61 million t. The second largest producer 
of aquaculture products is Indonesia, accounting for 15% 
of world production approaching 16 million t. According 
to recent data, EU aquaculture production in 2015 mainly 
consisted of mussels (493 000 t), trout (189 000 t) and salm-
on (186 000 t), seabass and seabream (162 000 t); oysters 
(93 000 t) and carp (81 000 t) (EU Organic Aquaculture, 
EUFOMA, 2017).

Among the EU member states the highest total aquacul-
ture production in 2015 was reported for Spain (289 821 t), 
United Kingdom (206 834 t) and France (206 800 t). 
Also, substantially high total aquaculture production 
was observed in Italy (148 763 t), Greece (106 118 t) 
and Netherlands (62 920 t). In Poland, the total aquacul-
ture accounted for 36 971 t (EU Organic Aquaculture, 
EUFOMA, 2017). Aquaculture production in 2015 for EU 
countries is presented in Fig. 1. 

Total aquaculture production includes both conven-
tional and organic production. In recent years, EU organic 
aquaculture has experienced  significant growth. At the very 
least this has been observed for the major species: between 
2012 and 2015 organic production increased by 24% for 
salmon, 25% for seabass/seabream, and it also doubled 
for rainbow trout, and positive developments have also 
been observed for shellfish (mussel, oyster). The share of 
organic aquaculture production among EU countries is pre-
sented in Fig. 2. The highest share of organic aquaculture in 
2015 was reported for Ireland (55.5%), Lithuania (25.1%), 
Romania (24.7%) and Hungary (20.2%). In Poland, the 
share of organic aquaculture is estimated at 0.1% (EU 
Organic Aquaculture, EUFOMA, 2017). 

AQUACULTURE SYSTEMS

Different fish farming systems are used in aquaculture 
production. They include extensive, semi-intensive and 
intensive flow systems and also breeding recirculating 
systems. Table 1 describes typical land-based fish farming 
systems. 

Fig. 1. Aquaculture production (tonnes) in the member states in 
2015 (EU Organic Aquaculture, EUFOMA, 2017).
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These systems generate different quantities of fish pond 
sediment, which may be handled and managed in differ-
ent ways. For example, in organic flow-through systems 
the quantity of fish pond sediment is estimated at 8-10 kg 
(wet basis) from the production of 1 ton of fish (e.g. organic 

aquaculture of trout in Poland). The sediment is removed 
manually 2-3 times a year and stored on-site for drying or 
direct land application (personal communication with the 
owner of the organic rainbow trout farming in Złoty Potok, 
Poland, on July 1, 2018). In small fish ponds, a common 
practice for managing fish pond sediment is the mechanical 
removal of the sediment from the bottom of the pond usu-
ally after water is discharged from the pond, on-site storage 
frequently occurs on the ground surface and the sediment 
is covered with soil. Such practices for handling fish pond 
sediment may pose some threats to the environment. As for 
recirculating aquaculture systems (RAS) the quantity of 
fish pond sediment may be calculated using the nutritional 
approach from the apparent feed digestibility. For example, 
the aquaculture of rainbow trout in RAS generates from 148 
to 338 kg of total solids per ton of fish (Van Rijn, 2013). 

MANAGEMENT OF FISH POND SEDIMENT

Fish pond sediment constitutes a mixture of fish waste, 
decaying plant remains, dead algae, uneaten feed and 
faeces (Boyd et al., 2010; Muendo et al., 2014; Milhazaes-
Cunha and Oter, 2017; Kokou and Fountoulaki, 2018), and 
as such they are rich in organic matter and nutrients. It is 
estimated that 10-30% of fish feed becomes faeces (Kokou 
and Fountoulaki, 2018). The sources of nutrients in ponds 
cover fish feed and both organic and inorganic fertilizers. 
The characteristics of fish pond sediment differ depending 

Fig. 2. Organic aquaculture production in member states in 2015 
(EU Organic Aquaculture, EUFOMA, 2017).

Ta b l e  1. Characteristics of land-based fish farming systems (Centre for Sustainable Systems, University of Michigan, 2017)

Requirements
Aquaculture systems

Recirculating aquaculture 
system (RAS) Flow-through system (FTS) Pond system

Water flow multiple water circulation  in the 
water reservoir

one-time water circulation in a 
water reservoir

not forced, natural water 
circulation

Energy and water 
consumption

high energy consumption
low water consumption

high water consumption
low energy consumption

based on natural processes

Infrastructure closed tanks tanks with water supplied from: 
river inflow, wells, pumped 
water from the nearby coast and 
outflow of water

ponds, ditches

Controlling the 
content of suspended 
solid  and organic 
matter in water

constant control and filtration of 
water

difficult to control using ecological processes to 
manage water quality

Location most places (e.g. urban areas) places with water inflow place with natural water 
reservoirs

Fish production high fish production, small area lower fish production, larger area lower fish production
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on many factors including the type of aquaculture system 
(a recirculating aquaculture system, a flow-through aqua-
culture system, a pond system), the type and age of the fish, 
water quality, feeding type and regime, weather conditions, 
etc. Also, these factors can have an impact on the quanti-
ties of fish pond sediment generated during the aquaculture 
process and removed from the fish farming systems. The lit-
erature does not provide sufficient information concerning 
the quantities of fish pond sediment from various systems. 
However, it may be observed that greater quantities of fish 
pond sediment is generated in recirculating aquaculture 
systems than in other systems (Van Rijn, 2013). Selected 
physical and chemical properties of fish pond sediment 
investigated by other researchers are presented in Table 2. 

In most of the investigated types of fish pond sediment, 
the content of organic matter is relatively high. This is ty- 
pical for intensive aquaculture systems. Also, fish pond 
sediment contains significant quantities of organic carbon, 
nitrogen, phosphorous and potassium. It is estimated that 
for semi-intensive aquaculture, about 80% of nitrogen and 
phosphorous is accumulated in fish pond sediment (Kibria 
and Haque, 2018). The values of pH differ depending on the 
origins of the fish pond sediment and can range from 4 to 8. 
The C/N ratio ranges from 13-16 (Eymontt et al., 2017).

Fish pond sediment also includes post-production pol-
lutants, which usually accumulate in ditches and fisheries, 
during the dewatering of reservoirs, which takes place in 
order to catch fish. This period falls within the autumn sea-
son. Irregular cleaning of the bottom of reservoirs leads to 
difficulties in the flow of water in ponds. Also, it may lead 
to the accumulation of harmful and toxic substances in the 
water, and as a consequence, to the pollution of the surface 
waters (i.e. rivers, lakes) that are located in the close vicin-
ity of the fish ponds (Eymontt et al., 2017).

Fish pond sediment intended for soil fertilization has to 
fulfil the requirements included in the relevant legal pro-
visions. For example, according to the Polish Regulation 
of the Ministry of Rural Development of June 18, 2018, 
it is also important that fish pond sediment which is to be 
used for fertilizing purposes should not exceed the permis-
sible values of pollutants, e.g. chromium <100 mg kg-1 dry 
matter, cadmium <5 mg kg-1 dry matter, nickel <60 mg kg-1 

dry matter, lead <140 mg kg-1 dry matter (Regulation of the 
Ministry of Rural Development, 2018).

According to Boyd and Massaut (1999) fish pond sedi-
ment from fish tanks can accumulate such substances as 
fertilizers, oxidants, coagulants, osmoregulators, pesticides, 
probiotics and heavy metals. They presented a list of sub-
stances that can be accumulated in bottom sediments. What 
is more, they also proposed a scale from 0 to 3 indicating 
the risk related to the danger of contamination to the envi-
ronment and threats posed to human health and food. The 
risk of contamination with fertilizers is at 0-1, which is very 
low. Substances such as sodium chloride and calcium sul-
phate are used to increase the salinity or lime content and 

to demonstrate the level of contamination risk of 0-1. Other 
substances such as algaecides and herbicides, copper com-
pounds in the form of copper sulfate are moderately toxic 
to the aquatic environment and registered as 2 on the pro-
posed scale. The risk associated with pesticides is at 0-1, 
which is low. Significant pollutants that are bioaccumula-
tive and can be carcinogenic to humans are heavy metals, 
arsenic, beryllium, cadmium, chromium, lead, manganese, 
mercury,  silver, zinc. In this case, the risk was estimated 
at 3, which is high. Insecticides are also dangerous to the 
environment, humans and food as they can be easily bioac-
cumulated, and thus toxic – which corresponds to a risk 
level of 2-3. Water and soil can also be contaminated from 
the leakage of fuels and greases from machinery used in 
the vicinity of  fish ponds. To prevent oil contamination it 
is necessary to seal leaking tanks, it is not advisable to store 
any fuels or other oily substances close to water reservoirs 
or plant crops (Boyd and Massaut, 1999).

Fish pond sediment might also pose a microbiological 
threat, especially when intended for soil fertilization, if it 
is not processed adequately (e.g. in composting). However, 
the literature provides very little information concerning 
this issue. Some microorganisms, for example Bacillius 
may be used as a probiotic, which positively influences the 
bottom sediment in fish tanks, increasing the decomposition 
of organic matter and reducing the nitrogen concentration 
(Boyd and Massaut, 1999). Also, fish pond sediment may 
contain pathogenic microorganisms due to the discharg-
ing and infiltration of poorly treated wastewater into the 
environment in the close vicinity of fish ponds (personal 
communication with the owner of the organic rainbow trout 
farming in Złoty Potok, Poland, on July 1, 2018) 

Other threats that may be of importance to the applica-
tion of fish pond sediment for soil fertilization include drugs 
or other substances for treating or supplementing fish. For 
example, according to Polish legislation a veterinarian is 
authorized to introduce veterinary medicinal products to the 
trade, which are admitted for the treatment of fish in Poland. 
The only drug that can be used is  Ichtioxan (Active ingredi-
ents: Oxytetracycline hydrochloride, antibiotic). However, 
in extreme circumstances the veterinarian can prescribe 
medicine that is used in the EU, EFTA taking sole responsi-
bility. This, if not properly executed – i.e. used in excessive 
quantities, may pose a threat to the environment and living 
organisms. An uncontrolled amount of therapeutics used in 
fish production causes the formation of bacterial strains that 
are resistant to antibiotics. It also has a toxic effect on fish, 
consumers and the aquatic environment. In order to prevent 
this, Polish restrictive regulations do not allow the use of 
certain medicinal products, which contain dimetronidazole, 
chloramphenicol, chloroform, chlorpromazine, colchi-
cine, metronidazole, nitrofurans, ronidazole and malachite 
green. However, it should be pointed out that there have 
been relatively few studies conducted in Poland regarding 
medicines and their decomposition time in zoo- and phy- 
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Ta b l e  2. Selected physical and chemical properties of fish pond sediment

Type of fish pond 
sediment

Parameters

ReferencesOM TOC TN
C/N pH

P K

g kg-1 g kg-1

Sampled from the 
RAS system (the 
sample came from the 
channel outlet from 
the culturing units, fish 
ponds)

547.0 482.8 28.6 16.9 5.41 14.1 31.4 Kouba et al., 
2018

Sampled from the 
RAS system (from 
immersed biofilters in 
fish ponds)

358.0 314.1 22.5 14.0 5.70 11.2 4.2 Kouba et al., 
2018

Sludge was sampled 
from the adjacent pond 
which is used for 
sedimentation of 
effluent water

179.0 160.0 11.7 13.7 6.31 11.1 4.9 Kouba et al., 
2018

Sampled from inland 
mixed–fish

– 31.44±6.09 1.59±0.09 – 6.8 – – Ma et al., 2018

Sampled from organic 
fish ponds

– 24.05±2.76 1.35±0.37 18.85±7.28 6.5 0.30±0.11 0.69±0.09 Eymontt et al., 
2017

Sampled from 
conventional fish 
breeding

– 34.6±2.69 1.93±0.21 18.10±3.39 6.8 1.76±0.01 0.82±0.09 Eymontt et al., 
2017

Sampled from 
conventional fish 
breeding

– 37.5±27.15 2.33±1.59 15.80±0.85 7.1 0.36±0.20 1.39±0.61 Eymontt et al., 
2017

Sampled from 
conventional fish 
breeding

– 89.7±3.68 6.68±0.50 13.45±0.49 6.9 1.85±0.31 2.09±0.23 Eymontt et al., 
2017

Fish pond sediment 
contaminated with 
agents used in 
agriculture

– – 1.89 – 4.2 0.52 4.33 Li et al., 2011

Brackish aquaculture 
sludge

– 398±18 47.4±3.4 9.1±0.8 7.31 11.1±1.2 – Mirzoyan et 
al., 2008

Brackish aquaculture 
sludge

– 429±19 38.7±4.0 10.3±0.8 7.0 19.1±4.1 – Mirzoyan et 
al., 2008

Brackish aquaculture 
sludge 

– 318±19 35.8±2.7 9.9±1.9 7.7 30.8±3.0 – Mirzoyan et 
al., 2008

Fish pond sediment  
that may contain 
impurities from 
inorganic fertilizers

29.0 – 2.14 – 6.0 – – Rahman and 
Yakupitiya, 
2006
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toplankton or bottom sediments. There are also no specific 
statistical data concerning the impact of medicine on fish, 
consumers and the environment (Antychowicz et al., 2017).     

In general, fish pond sediment and its properties may 
differ due to its origin, i.e. the system, which was used 
for aquaculture. This includes conventional as well as 
organic systems. However, there are very few references 
in the literature to organic fish pond sediment describing in 
detail issues related to the properties of fish pond sediment 
including the quantities generated or the ways of handling 
it. Table 3 presents the main differences in fish farming 
under organic and conventional conditions (The Code of 
Best Practices for Fish Breeding, 2015; Organic production of 
fish in the EU, 2016). These differences are presented for 
cyprinids and trout fish due to the fact that for the past sev-
eral years, carp and rainbow trout have been predominant 
in the production of freshwater fish in Poland (Fish market 
and consumption, 2016). 

Mainly due to the relatively high content of organic mat-
ter and nutrients, fish pond sediment demonstrates a high 
potential for agricultural and horticultural applications as 
a soil improver and a fertilizer (Mizanur et al., 2004; Rahman 
and Yakupitiyage, 2006; Haque et al., 2016). Rahman and 
Yakupitiyage (2006) studied the potential of fish pond sedi-
ment as a soil improver. They found that the application of 
30% of sediment improved the soil aggregate stability and 
decreased the bulk density of the investigated farm soil to 
the required levels. Fish pond sediment can also be used as 
an ingredient in potting media. As it demonstrates a rela-
tively high organic matter content, fish pond sediment can 
be mixed with sand and used in nurseries, green houses, 
etc. Also, it can be used as a substrate for mushroom cul-
ture (Mizanur et al., 2004). Haque et al. (2016) investigated 
pangasius pond sediment for agricultural use. Pangasius 
pond sediment showed high levels of organic carbon, nitro-
gen, phosphorus, potassium and sulphur and was used as 
a fertilizer for fodder grass production. 

The composition of fish pond sediment indicates that 
this type of material is more of a resource rather than a was- 
te (Mizanur et al., 2004; Rahman and Yakupitiyage, 2006). 
Therefore, there is an interest in fish pond sediment and 
its potential for nutrient recovery. There have already been 
a few studies conducted to investigate the potential of fish 
pond sediments for the recovery of nutrients through dif-
ferent biological processes into added value products that 
may be used for agricultural applications. Table 4 presents 
some recent examples of methods for managing fish pond 
sediment. 

Some recent studies indicate that fish pond sediment 
can be managed through biological processes such as 
composting and vermicomposting to obtain compost and 
vermicomposts. Composting fish pond sediment requires 
the selection of the proper type and ratio of bulking agent in 
order to adjust the moisture content, C/N ratio and air-filled 
porosity in the initial composting mixtures. The literature 

provides some examples of different types of agricultural 
residues such as rice and wheat straw, potato plant or mus-
tard stover that were used in the composting of fish pond 
sediment (Karak et al., 2013). Zhang and Sun (2017) inves-
tigated the addition of air-dried fish pond sediment and 
rock phosphate for the composting of green waste. Recent 
studies have focused on analysing the potential of fish pond 
sediments for anaerobic digestion and the production of 
biogas (Parvathy et al., 2017). 

The examples provided of different methods applied 
for managing and handling fish pond sediment and trans-
forming it into a soil improver or a fertilizer indicate that 
recovering the nutrients and circulating them back to the 
environment could be feasible in fish farming. This could 
be accomplished by integrating aquaculture production 
with the on-site transformation of fish pond sediments 
through different biological processes. Kouba et al. (2018) 
suggested the application of on-site vermicomposting as it 
is considered to be a clean and sustainable method for con-
verting fish pond sediment into vermicompost of high value 
for agricultural use. In addition, fish pond sediment with 
suitable amendments can be used as a growing media for 
earthworm biomass. 

SUMMARY

Aquaculture production has been increasing worldwide 
over the past few decades. This trend has been observed for 
both conventional and organic fish farming. The gradually 
increasing production of fish from fish farms has resulted 
in higher quantities of fish pond sediment. Mainly due to 
the type of aquaculture system used, as well as the feed-
ing composition and regime, the production of fish can 
generate substantial quantities of fish pond sediment. Fish 
pond sediment has to be removed periodically in order to 
maintain appropriate conditions for the growth of fish in 
the aquaculture system. Depending on many factors such as 
the type of aquaculture system used, water quality, fish type 
and age, feeding type and regime, the maintenance regime 
of fish tanks/ponds, etc., the composition and properties of 
fish pond sediments may vary significantly. 

Fish pond sediment is rich in organic matter and nutri-
ents. When managed improperly fish pond sediment can 
undergo rapid degradation resulting in the emission of 
odours and gases posing a potential threat to the environ-
ment. The available data indicates that fish pond sediment 
may contain a high content of organic matter, organic car-
bon and nitrogen, and also phosphorous and potassium. 
However, there is little known about the sanitary aspects 
of fish pond sediment as well as the presence of contami-
nants such as heavy metals or pharmaceuticals. Typical 
management practices for fish pond sediments include land 
spreading, direct agricultural applications and/or mixing 
with compost prior to agricultural applications. However, 
due to its composition there is a growing interest in other 
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Ta b l e  3. Comparison of conventional and organic fish farming

Conditions Organic fish pond Conventional fish pond References
Number of fish in 
water tanks

*Example for cyprinids
600-750 fish per hectare

*Example for cyprinids
1000 fish per hectare

Barszczewski et al., 2010

Nourishment Organic aquaculture feed products. Cereal feed: barley, wheat, rye. Organic production of fish 
in the EU – under a new 
flag to the tables of the 
world, 2016

Fishmeal and oils from organic 
aquaculture trimmings.

Prepared feed mixtures.

Ecological feed materials of plant and 
animal origin.

* Excessively high content of wheat in 
the feed leads to fish fattening

The use of astaxanthin for salmonids 
originating from ecological sources, e.g. 
from the crust of ecological crustaceans.

Sweet and bitter lupins.
Ground/roasted/post-extracted soya 
meal.

The presence of GMO products in feed, 
below 1% is allowed.

Granulated fodder, <25% protein, 
greater amount of protein causes the 
problem with digestive system.
Conditioned and healing diets, 
administered under the control of 
ichthyopathologist.

Preventive 
treatments

Preventive treatments: Disinfection agents: Barszczewski et al., 2010
- liming of the pond bottom with slaked 
lime (example dose: 200 kg ha-1),

- formalin 35-37%, 3-5% solution, 
used for disinfecting shoes, concrete 
ponds,

- in the regrowth season, potassium 
sulphate (example dose 90 kg ha-1).

- chloramine T, 30 g l-1 of water, 
disinfection of tools, fishing nets,
- calcium oxide, 75-400 g m -3, lower 
doses for more sandy ponds, to the 
swampy bottom higher. It is only after 
about 6 weeks, when the pH is at 8.5, 
it is recommended to stock the fish in 
the pond,
-Virkon, 1-2% solution, concrete 
ponds, fishing equipment, disinfection 
mats. It can react with metal elements,
- Rapicid, 1:100 - 1:600 solution, 
concrete ponds, disinfection mats, 
fishing equipment.

Prevention in pond bre-
eding of fish, 2016

Treatment Only Ichtioxan containing the active 
substance oxytetracycline hydrochloride 
is acceptable.

Ichtioxan containing the active 
substance oxytetracycline 
hydrochloride.

However, if a given veterinary product 
is not available in Poland, in extreme 
cases veterinarians may, on their own 
responsibility, prescribe medications 
used in the treatment of other animals, 
humans or medicines authorized in EU 
and EFTA*

Antychowicz et al., 2017

Unit cost of fish 
production

*Example for cyprinids
7-8 zł/kg (1.6-1.9 EURO)

* Example for cyprinids
5-6 zł/kg (1.2-1.4 EURO)

Barszczewski et al., 2010

*EFTA- European Free Trade Association.
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methods for managing fish pond sediment that would allow 
for the recovery of nutrients and/or energy through bio-
conversion processes to obtain value added products for 
agricultural use. 

Future work should focus on analysing the potential of 
fish pond sediment in terms of its composition and sani-
tary safety as well as determining the quantities of removed 
fish pond sediments from aquaculture systems. This would 
allow for further studies concerning the efficient biocon-
version of fish pond sediment into products for agricultural 
use and the development of on-farm aquaculture systems 
integrated with managed fish pond sediments and other 
organic residues. 

Conflict of interest: The Authors do not declare con-
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