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Abstract

MELISSA stands for “Micro-Ecological Life Support System Alternative”. MELiISSA is the
European project for circular life support systems and is characterized by a biological and
chemical/physical approach based on first principles modelling and implementation of a
suitable deterministic engineering approach. Within the MELiISSA loop, the production of
oxygen from carbon dioxide, the processing of water and the production of edible biomass is
performed by the higher plant compartment, designed to accommodate various crop species
(Lactuca sativa, Solanum tuberosum, Triticum aestivum, Triticum durum, Glycine max, Oryza
sativa, Solanum lycopersicum, Allium cepa, Spinacia oleracea).

Based on circularity principles, the integration of this higher plant compartment within a
space mission implies the use of processed human urine as a supply of nitrogen element
required for the crop growth. Previous studies investigated the effect of various ratio of NH,"
and NOg, the effect of higher Na* level in the hydroponic solution. These studies informed of
the resultant effect of the studied ratios in terms of plant biometric characteristics, such as
for instance leaf area, root and shoot quantities, and in terms of engineering information,
such as for instance yield requirement of upstream process (i.e. urine processing). Although
consistent with previous observations reported in the literature, the details underlying these
observations need to be explored in terms of acute stress and chronic stress. As a matter of
fact, previous observations are based on applying the treatment during the full crop life cycle.
The temporary application of the treatment would need to be investigated to inform of the
possible performance recovery of the crop and relative time required for it.

The proposed PhD shall study the acute and chronic stress relative to the use of processed
human urine as a fertiliser. Attention will be given to understanding of the stress response at
metabolic, cellular, tissue and organ levels. Focus should be placed on the species Lactuca
sativa and Spinacia oleracea, used in previous crop production trials and/or parabolic flights.

Impact on MELiSSA Project:
Understanding the effect of the nitrogen specie on the carbon-nitrogen metabolic couplingin
higher plant will improve the current knowledge of MELISSA loop closure

Potential MELiSSA Partners:

Universitat Autonoma de Barcelona (S), University Federico Il of Naples (l), CiRiS: Centre for
Interdisciplinary Research in Space (NO),

Student hosted by Wroclaw University of Science and Technology (P)
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Candidate’s background requirements:

Candidates preferably possess a degree in plant biology, molecular biology or biotechnology.
They must be familiar with microscopy techniques. It would be an advantage, if the
candidates also have some laboratory experience.




