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biodiversity and off-shore biomass production

Sophie Steinhagen
ALGET 2, 3rd February



2

Content

Large-scale cultivation
(on- & off-shore)

Biochemical biomass
profiling

Biodiversity assessments

Protein enrichment
and extraction Life cycle

control

Industrial application

Sophie Steinhagen: Large scale cultivation of Ulva



3

Characteristics of Ulva
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● One of the first described algal taxa (Linnaeus 1753) 

● Globally distributed

● Adapted to high disturbed areas

● Opportunistic

● Capable of forming mass accumulations of biomass

● Among most prominent fouling organisms

● Promisig renewable resource (e.g. food, biomaterials)

Source: Catxalot

Not all Ulva species share the same traits
 Correct species identification
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Biodiversity of Ulva

Ulva species in Sweden were formerly seperated into two (main) entities:

Ulva intestinalisUlva lactuca

„Gut weed“
Tarmtång

„Sea lettuce“
Havssallat
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Biodiversity of Ulva

leaf-like tubular

DNA-Barcoding
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Mapping the biodiversity of green seaweeds
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- Mapping the biodiversity of Ulva
sensu lato in the Baltic Sea to,

- A.) gather knowledge on 
the distribution of
species (ecotypes; 
invasive species, mass
accumulations)

- B.) assess the species
ecological differences
along a salinity gradient
(relevant for cultivation
success)

- C.) Determine
biochemical profiles
among species and
within species Samples: DNA barcoding, genotyping, biomass for biochem. profiling, 

microbiome)
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Biodiversity of Ulva

leaf-like tubular

U. fenestrata U. rigida U. intestinalis U. tortaU. compressa U. linza U. prolifera
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Mapping the biodiversity of green seaweeds
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Ulva lacinulata

 Higher biodiversity and distinct species distributions
 Several historic mis-identifications
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Mapping the biodiversity of green seaweeds
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Ulva lacinulata

 Which species to cultivate?
• Differences Skagerrak, Kattegat, Baltic Sea
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Aquaculture of Ulva

Green house Open water seafarm

- Sustainable cultivation
- Large scale biomass production
- Less maintenance 

- Permanent access to biomass
- Total control about cultivation parameters
- Year round biomass production
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Why Ulva ?
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Why Ulva ?
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Prerequisite: cultivation on industrial scale beyond lab-
or pilot level!
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The life cycle of Ulva
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• To omit opportunistic collection of wild material a 
sound hatchery needs to be implemented!

• Life cycle knowledge and control is of utmost
importance
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The life cycle of Ulva

Sophie Steinhagen: Large scale cultivation of Ulva

Zoids (quadriflagellate) Gametes (biflagellate)
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Experimental set-up
Part I: Hatchery

• Induction of fertility (U. fenestrata) application of gametes to coiled twine
- Swarmer density (10 000, 500 swarmers/ml)
- Temperature (10°C, 15°C)
- Nutrients (PES, PES x3)

Part II: Seafarm cultivation

• After 7 weeks hatchery transfer to seafarm

• Growth at Swedish winter conditions

Fully crossed design; n = 5; 
twine length = 7-10 m
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Experimen Seafarm cultivation
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• Successful large-scale ocean-
based cultivation

• U. fenestrata is a suitable crop 
northern European 
hemisphere

• Copes very well with the 
harsh conditions.

• The off-shore cultivated 
biomass was found to be 
enriched by several high-value 
macro-and micronutrients

• We were able to show that 
pre-treatments during the 
hatchery phase affect the 
biomass yield and biochemical 
composition 

 Seasonal variation in growth/ 
biochemicals?
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Results: Seafarm cultivation

Extended growth periods

(seasonality):

- I: 01.04.2020

- II: 05.05.2020

- III: 20.05.2020

- IV: 02.06.2020

- V: 15.06.2020

- Changes in biochemical

profile?

- Increase of biomass yield?
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Results: Seafarm cultivation

SOPHIE STEINGHAGEN: THE LARGE-SCALE CULTIVATION POTENTIAL OF ULVA FENESTRATA

Differences in biochemical composition!
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Results: Seafarm cultivation
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Results: Seafarm cultivation
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Results: Seafarm cultivation
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Thank you for
your attention …
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