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Overexploitat ion of marine resources



Global population is expected to reach 9 billion by 2050, and the world food -producing sector must secure food and

nutrition for the growing population through increased production and reduced waste . (World Bank, 2013)



Å Pollution

Å Habitat destruction

Å Disease transmission

Å Lack of diversifications

Å Unsustainable feed



Strategies fo r Sustainable Aquaculture and Conservation

Responsible Site Selection

Recirculating 

Aquaculture 

Systems (RAS):



Figure 2. Total global aquaculture production by major species group in 2017 (values given in million

metric tonnes and US$ billion , FAO2019)

Species diversification
Sustainable feeds for aquaculture 



Echinoderms

Figure 2. Total global aquaculture production by major species group

in 2017 (values given in million metric tonnes and US$ billion , FAO

2019)

Holothuroidea (sea cucumbers )

Echinoidea ( sea urchins ) 
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Sea cucumbers
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Massive catches of seacucumbers
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Terrestrial vegetables or cerealsMacroalgae

Laminaria digitata

Ulva 

lactuca

Fishmeal and fish oil

Spinacia oleracea
Wheat meal 

High harvesting and stocking cost

High seasonal variability

Low efficacy

High cost
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Exploitation of soil and water 

High environmental, social and economic impacts



Food discards from food retail chain



Food loss and waste alone

account for an estimated 8ð

10% of annual global

greenhouse gasemissions.



VS

Fresh outermost leaves of commestible vegetables Macroalgae (Ulva spp., Laminaria spp.)



1. Are vegetable

discards suitable as

diet for sea urchins?

2. Could vegetable

discards sustain

juvenile growth?

3. Does the addition of 

commercial feed 

improve growth and 

gonad quality?

4. What would be 

the performance of a 

completely discard -

based feed?

5. Is there an alternative to 

sacrificing reared organisms, 

one of the major bottlenecks 

in echinoculture ?

6. What is the effect of 

discard-based feeds on the 

reproductive efficiency of 

reared organisms?

Paracentrotus lividus
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Paracentrotus lividus







4. What would be the performance of a completely discard-based feed?



Gonads

Eggs

This approach overcomes the main traditional constraints due to long rearing times to reach market size, avoiding 

sacrificing sea urchins at the end of the farming cycle, but allowing multiple breeding cycles with the same stock.

Rakaj et al., 2024



Ciriminna et al., 2024



Male sea urchins

Collected eggs



Ciriminna et al., 2026

6. What is the effect of discard-basedfeeds on
the reproductiveefficiencyof rearedorganisms?



1. Are vegetable discards

suitable as diet for sea

cucumbers?

2. Efficiency of 

sustainable feeds to 

boost juvenile growth

Holothuria forskali

3. Effect of discard-

based feeds on sea

cucumber quality



BranPotato peels

OR

Sediment
Pumpkin seedsAnchovy discards
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«Hologrowth ðfood discards as feed ingredients for the aquaculture of deposit feeders sea cucumbers»


