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The specific research aims of this 
proposal are to identify:
a) The cultivation protocols that could 

maximize growth and nutritional 
performances of Lemnaceae in space 

b) Identify the requirements and 
preliminary design of an automated 
space cultivation system.
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Work Breakdown Structure

TASK Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

1st year 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
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2nd year
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Task 3.4

Task 3.5

Task 3.7

4th year

Task 4.1



Fmily of Lemnaceae
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Geographical distribution of Lemnaceae



Intraspecific trait variability



UNINA’s Wolffia Collection



Why Wolffia globosa?

Fast biomass production 
Species from the 

Lemnaceae family are the 
fastest-growing 

angiosperms 

High nutritional values 
Studies show that protein 
qualities from Lemnaceae 

are suited for children's 
nutrition 



Nutritional values of Wolffia globosa
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Why Wolffia globosa?

Fast biomass production 
Species from the 

Lemnaceae family are the 
fastest-growing 

angiosperms 

High nutritional values 
Studies show that protein 
qualities from Lemnaceae 

are suited for children's 
nutrition 

High harvast index 
Duckweeds can grow at 

the water surface or 
submerged, optimizing the 

cultivation area

Large genome
Lower effect of induced 

mutations. 

169,405 bp

Vegetative reproduction
Higher conservation of 

genetic traits.

Waste utilization 
Wolffia globosa could take 

advantage of the waste 
stream



Literature Review



• OMIS - Open multispectral imaging system

• Machine Learning 

• Environmental control 

• Clinorotation experiment 

• What is next?

Current Work



OMIS – Open multispectral imaging system
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Supervised machine learning 
Input data Training Output

Supervisor

Training
data

Desired
output

Prediction 
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Results
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Time required by the operator to perform the 
analysis
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Assessing growth with machine learning



Environmental Control 

Temperature Light

• Interaction between plant and 

temperature 

• Intraspecific interaction 

• Accession temperature effect

• Find the most suitable 

temperature 

• Plant’s interaction with light

• The effect of light on the 

growth of Wolffia plants

• The effect of light 

quality/quantity

• Effect of light quality/quantity

on the nutritional values



Environmental Control 

Temperature
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Environmental Control 

Light

Quality

Quantity
46%

21% 26%

6%

<1%

Protein Starch Fibre Fat Carotenoids



No significant difference between 
treatments 

Clinorotation
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ESA Life, Physical Sciences and Life Support Laboratory

Parabolic flight 

International Space Station?

Future activities
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