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Recirculating Aquaculture System (RAS)

Hydroponic System
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Energy

Wastewater

Tap water

hydroponics on raft beds

Lettuce 
growth

Hydroponic stock 
solution

System Boundary System Inputs System OutputsGreenhouse Facilities

LCA Flow chart for hydroponics
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LCA Flow chart for aquaponics

RAS

Sludge

Feed

Potassium 
bicarbonate

hydroponics on raft beds

Lettuce 
growth

Sediments

Flocculant

Leachate

Carp 
growth

Tap water

Energy Wastewater

System Boundary System Inputs System OutputsGreenhouse Facilities
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Nitrogen Budget
values expressed in percentage of total inputs

INPUTS OUTPUTS

Fish growth
18.7%

Lettuce growth
0.6%

Feed: 55.9%

Aquaponics s : 100.0%

Stocked fish: 37.1%

|Circulating water at beginning: 5.8%

— Inlet water: 1.1%
- Lettuce seedling: 0.1%

®lhRA
SCIENCE & IMPACT
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Outlet water: 16.9%

Circulating water at end: 5.4%

/i go/

Unaccounted: 24.5%
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INPUTS OUTPUTSPhosphorus Budget
values expressed in percentage of total inputs

Fish growth
19.9%

Lettuce growth
0.7%

Circulating water at beginning: 2.76%
Inlet water: 0.07%
Lettuce seedling: 0.03%

SCIENCE & IMPACT
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Outlet water: 12.60%

CircuIatinn water at end' 4 19% ,■
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Material and methods

Fish feed Carp
growth

P recovered in carp
biomass (Pf)

Lettuce
growth

P recovered in 
lettuce

biomass (Pl)

P from fish feed

Waste water

P released

Nutrients released by carp assumed to be the only source of 
fertilizer for lettuce and by extension fish feed

 Allocation according to the proportion 
𝑷𝒍

𝑷𝒍+𝑷𝒇

Environmental impacts from carp growth allocated to lettuce growth
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0%

25%

50%

75%

100%
Acidification

Eutrophication

Global warming

Land
competition

Total cumulative
energy demand

Net primary
production use

Water
dependance

HS lettuce

AS lettuce
Results

• Use of fish feed as 
fertilizer decreased global 
warming, AC, EU, LC and 
Energy

• Contribution of AS to 
NPPU because of fish 
feed (fish meal and fish 
oil)

• No improvement in water 
saving with AS
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Conclusion

• Interesting system, but N and P removed from circulated water by
lettuce is poor increasing crop area to improve retention rate is
sufficient ?

• N budget not well balanced but probably mostly explained by
denitrification

• On the lettuce point of view, Aquaponics system is interesting
compared to Hydroponics in regard of global warming,
acidification, eutrophication and land competition indicators, but
… Efforts have still to be done on energy and water savings, and
sustainable fish feeds.

Conclusion

IKRA
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