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Balanced pond feeding concept
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Model concept

Pond feed/ farm-made feed/ feed mixtures made up of local, circular resources.
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LOCAL PROTEIN FEEDS



Upcycle low-quality biomass to human food chain
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LOCAL ENERGY FEEDS




Upcycle low-quality biomass to human food chain

Nutrient
bioeconomy

Lowering AA requirement for growth
Food web Protein + PUFA sparing
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LOCAL FIBROUS FEEDS



Upcycle low-quality biomass to human food chain
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Design of pond feeds

O Low protein feed <25-28% designed on digestible
amino acids basis (DIAAS criteria).

O Balance lysine and methionine quality to
complement zooplankton and zoobenthos lysine-
methionine.

O Add starch and lipid to supply non-protein energy to
fish.

O Add plant fibers to supply carbon (energy) to pond
food web.

O While adding fibers make sure NDF:ADF ratio is
>2:1 (carp can ferment those), and Starch content
>20-30%

d Limit P content to <0.9% to respect EU-WFD and
stay below zooplankton-zoobenthos P content (1%
DM)

https://doi.org/10.1016/j.aquaculture.2023.739906
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Kuebutornye, F.K.A., TellbUscher, A.A., Dvorak, P., Roy, K., Mraz, J. 2024. Valorising local agri-food
by-products for circular pond feeds in Central European fishponds: evaluation of protein, fillers, and
energy feed resources for ponds. Animal Feed Science and Technology (under review).
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Designed and lab-validated pond feeds
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RECIPE FOR 1000 G/ 1 KG "MIXED" Feed RECIPE FOR 1000 G/ 1 KG "PLANT" Feed
INCHREDIEN 1S FORMILA (CRAMS) INGREDIENTS FORMULA (GRAMS)
S lageisn Rohlik/ Bread
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Sugar beet/ cukrove repy

Pea/ Hrasek

CornDDGS

Malt flour (barley DG)

Fish meal CZ - freshwater
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Rapeseed expeller

Sunflower expeller

Rapeseed ol
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1000.00

Total 1000.00




Apparent digestibility %
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Synergistic digestibility effect in pond carp (Enhanced by pond system)
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per kg edible yield in ha
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Environmental impact of yield from farm to fork

Climate change N flow
g CO2 eq. g N eq.
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pond feeding with
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Treatment: 1.5 ton/ ha; FCR 1.8; edible yield 45%

1- WHEAT+PLANT (Balanced 1)
2- START+MIXED (Balanced 2)

3- WHEAT only (Traditional)

’I
Control: Traditional pond
feeding with only wheat

Control: 0.9 ton/ ha; FCR 2.6; edible yield 39%



Pond

Eco-efficiency (Phosphorus resource use efficiency)

End-of-culture P level in pond water P resource use efficiency in ponds

1- At stocking 2- End (Beginning season) 3- End (End season)
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Firmness
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LOCAL LIPIDS FEEDS



Circular finishing feeding strategy in ponds

https://doi.org/10.1038/s41538-023-00224-z
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BioRural-like initiatives in Czechia
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industry
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<+—p |mproved integration within aquaculture processes itself

Resource re-manufacture (and use) via biorefinery/ bioconversion

|

—p  Direct contribution to aquaculture

= Directloopback to other food system players

w—p  |mproved utilization (bioeconomy)along farm to fork

https://theses.cz/id/x5kl9n/Thesis_Roy.pdf
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