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1962

John Glenn Applesauce

2020

Food system on ISS

• Processed & prepackaged

• Fresh food only at resupply 

• Testing “Pick-and-Eat”





Ensure Food System Security on Long Duration Missions  

Beyond LEO

Near-Term Goal

Nutrient Supplementation of Prepackaged Food

Long-Term Goal

Caloric Replacement to Facilitate Earth Independence
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GATEWAY (Plant Research)

Proving Ground to study the effect of deep 
space radiation on pick and eat crops in µg

Scale: Single Locker

ISS (Plant Research and H/W Technology)

Identify challenges and solutions for growing pick 
and eat crops in µg to support crew nutrition

Scale: Single Locker to EXPRESS Rack  (8 Lockers)

MARS TRANSIT (Crop Production)

Operational µg Food Production 
capability for pick and eat crops to 
supplement crew diet  

Scale: One to Two EXPRESS Racks   
(8-16 Lockers)

Ground (Plant Research and H/W Technology)

Develop space crop production concepts and 
strategies in support of destinations along the 
exploration roadmap

Scale: Single Locker to Module

LUNAR SURFACE (Research/Production)

Develop and deploy operational partial 
gravity systems for both nutritional support 
and caloric replacement as both a source of 
food for long duration lunar missions and as a 
demonstration for Mars 

Scale: Single Locker to Module 

MARTIAN SURFACE (Production)

Scale: Single Locker to Module 

Leverage Lunar Surface experience in 
Food Production systems to extend 
Earth Independence for Mars missions



• Current focus areas

Deep Space Surface

Crop

• Microgravity

• Fluid movement

• No convection

• Water Recycling

• Radiation

• Pressure

• Micrometeorites

• Dust

• Partial gravity

• Productivity

• Stress tolerance

• Environmental optimization

• Crop scheduling

• Plant Size

• High CO2

• Nutrient output

• Microbiome

• Sustainability

• Abiotic stresses

• Vehicle resources

• Crew time

• Waste





Condensation on Bellows

Stunting and Chlorosis

Guttation and Leaf Curling Guttation and Leaf Curling



Image courtesy of Techshot and Tupperware Brands
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Kenji Aito



Personalized preparation

Lower food stowage mass

Water and waste treatment

Air revitalization 

Improved nutrition 

& acceptability



Crew time

Additional hardware 

required for food 

preparation & storage 

Dedicated Pick-and-Eat 

& Staple Crops modules

Long term radiation effect 

on nutrition & acceptability

Hydroponic vs. regolith 

based systems 

Safe handling and 

advanced micro testing 



VEG-03H – (March-April 2019)
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Credits:Smoleń et al. Scientia Horticulturae, 240: 530-543, 2018




