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I develop, design and test 
technology to grow plants in space, 
and use that technology to support 
sustainable food production 
systems on Earth. 

505 Odyssey Way, Exploration Park, FL  32795, www.synrge.com, gstutte@synrge.com



Vertical Farming at NASA in the 1990’s

View Looking Down (Soybeans) Door View (Potatoes)Biomass Production Chamber



Dwarf wheat grown on ISS 
(2002) using recovered 
water in sub-irrigation 

system



NASA funded 
research with 
goal of 
developing plant 
lighting systems 
to improved 
safety, increase 
efficiency, and 
enhance 
longevity.

LED lighting :   
Prime example of 
how imagination, 
innovation in 
space has HUGE 
impact on 
growing plants on 
Earth.



Urban Produce, Panamá

Maris Gardens, S. Korea
Sa’ran, Xaimen, China

Aerofarms, US
Chiba, Japan

Growing Underground, London

Impact: Enabled the Emergence of Vertical 
Farming for Intensive Production of Food



Trends: New Technology Is Enabling 
New Solutions

Automation Robotics Crops

Enabled by Genetics, Information Technology, and Artificial Intelligence



Developing Biological Solutions to Ensure 
Sustainable Food Supply on Earth and in Space.

Food Security and Sustainability Resource Sustainability Health and Nutrition



SyNRGE Case Study: 
Microbes in Space



Control Hollis 2B MM 41x71

Lettuce cv. Monte Carlo



Development and Testing



University of North Dakota Inflatable Lunar/Mars 
Habitat  (UND ILMH) Grand Fork, ND

Food 
Production

Bioprocessing of 
regolith and waste

Case Study: Biological 
Processing Martian 
Regolith



Martian Regolith
No Treatment

Plants Die!

Martian Regolith
Biological Treatment

Plants Grow!

Potting Mix
Fertilizer

Plants Thrive

Biological processing of regolith allow crops to 
grow in Martian soil!

Advances Space Research, 2022 (accepted for publication)



CIPAC:  Collaboration and Cooperation

• Center for Investigation and Production in Controlled Environment (CIPAC, Centro de Investigación
y Producción en Ambiente Controlado) will be the Center of Excellence for Controlled Environment 
and Indoor Vertical Farming for Latin America. 



NASA: VEGGIE on International Space Station

Astronaut Serena Auñón-Chancellor



ESA: EDEN ISS- Plant Cultivation Technologies for Space



-25 C @ Fargo, ND

Grand Farm: Empowering Community Food Security



Why am I here??:  Two Graphs

Population grows for next 30 years Population ages over next century

https://statistics.cepal.org/portal/cepalstat/dashboard.html?indicator_id=1&area_id=1&lang=en, access 4/30/2022

Population Growth Slows 
and Peaks in 2058
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https://statistics.cepal.org/portal/cepalstat/dashboard.html?indicator_id=1&area_id=1&lang=en


-25 C @ Fargo, ND

CIPAC: Enabling Food Security for Latin America

Axiom-1 Launch to ISS
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