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Abstract:  Finding a way to create an agriculturally 

viable, stable soil substrate from lunar regolith is in-

creasingly sought after as more private and government 

space agencies pursue the idea of settlement outside 

Earth.  Sustainable plant growth on the Moon is re-

quired for such an extended stay, contrary to the needs 

of the earlier Apollo missions.  Therefore, it was the 

aim of this project to investigate a member of a plant 

family that contains agriculturally significant crops 

(Wisconsin Fast Plant
TM

, Brassica rapa) on a well-

studied lunar regolith simulant (JSC-1A).  We also 

assessed the impacts that microbes (Bacillus spp.) and 

ersatz (an artificial urine solution) treatments have on 

plant growth and soil formation, as these are some re-

sources expected to be available to early lunar settlers.  

The rhizosphere, being an area of highly concentrated 

biogeochemical activity surrounding the plant roots, 

was our primary region of investigation.  Several stud-

ies were undertaken to determine chemical changes in 

the regolith simulant as influenced through direct con-

tact with the rhizosphere.  Although few changes were 

seen in the initial two-week study, there were plant 

growth differences among the treatments (DI water, 

ersatz, microbes, no microbes, potting soil mix and 

regolith).  During the short germination and growth 

period the studied effect of soil microbes on plants had 

mixed impacts which may in part be due to nutrient 

competition.  Longer term studies in which stable soil 

populations are allowed to fully establish will be need-

ed to assess both negative (competitive) and positive 

(mineralization and recycling) roles of microbial popu-

lations.  Urea (by proxy Ersatz) results suggest that 

Urea alone may not be a suitable sole source of water-

ing and nutrient availability – it’s concentration may 

have to be altered to more accurately assess this prac-

tice.  Future ICP-OES analysis will also be conducted 

to asses nutrient uptake and soil characteristics with 

Mars regolith simulant in conjunction with other plant 

species to determine the rate of soil generation and 

stability. 

 

2610.pdf44th Lunar and Planetary Science Conference (2013)

mailto:vrygalov@space.edu

