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Space adaptation vs space farming 



A bioregeneration life support system  
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Two strategic aims: 

• Long-term manned spaceflight will rely on the ability to produce food 
onboard the spacecraft, reducing the payload that must be launched into 
orbit and significantly increasing the quality of life for the crews. 

 

• Farming on Moon or on Mars 

 

 



Space farming: limiting factors 

• Space 

• Light 

• CO2 

• Water  

• Fertilization 

• Soil 

• Pathogen 

• Wind/insect for impollination of allogamous plants 



 



 What plants should we consider?  

Salad crops for early 

missions to supplement 

the meals  

(lettuce, carrot, onion, 

tomato, pepper, 

strawberry) 

 

 

Staple crops for ater 

missions to provide 

more complete  

life support 

(wheat, potato, 

soybean, pea, 

sweetpotato, rice) 



Ideal space plants are short, grow in low light conditions, 
have few inedible parts, result in a quick and reliable 

harvest, and resist disease.  

A “space plant”  ideotype 



Utah state university 













Extremely dwarf genotypes of most major crop plants less 
than about 20 cm tall at maturity have been called SUPER-

DWARF CROP PLANTS. Their yield in field studies is only 
about 25% of their tall counterparts; however, their yield 

increases to about 50% of taller cultivars when grown at high 
plant densities in near-optimal controlled environments. 

When yield is expressed on a unit volume basis, these 
cultivars often exceed all other genotypes. Multiple plants 

can be grown in small plots in small plant growth chambers. 
Harvest index up to more than 60%. 



Red...photosynthesis  

Blue...photomorphogenesis 

Green...human vision 

LEDs can be placed very close to (or 
even touching) plants, providing a 
concentrated light source with 
minimal wasted light.  

Growing Plants with LEDs 

Growing Plants with LEDs 



CO2 



Watering plants in weightlessness is a challenge ! 

Porous Ceramic Tubes to Contain the Water 



Corn treated with lunar material from Apollo 17 mission 



NASA'S Zeoponic plant growth medium 

"Soil“ 
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• On board growth chambers 

 

• On planet greenhouses 

Technological developments 



Biomass Production System (BPS) 







Proposed for the International Space 
Station to produce fresh salad crops for 

the Astronauts. 

The “Salad Machine” 



UA-CEAC/Sadler Lunar Habitat Deployment  

http://www.youtube.com/watch?v=Z-0qJ4eZhs4&feature=related 

Deployable Greenhouse Concepts for the Moon and Mars 
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Human 

Habitat 

Composting 

Facility 

Inflatable Greenhouses for the Lunar or Martian Surface 
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Buried Plant 

Chambers Protected 

From Radiation 

Buried Plant Chamber with Solar Collectors 



 

Lunar Greenhouse Prototype 




