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BRIEF NASA SPACE FOOD RISTORY
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dohn Glenn Applesauce

2020
Food system on 1SS

Urocessed @ prepackaged
resh food — at resupply
Testing "Pick-and-Eat”




NASA CURRENT PLANT RESEARCH ON 185




THE SPAGE CROP PRODUCTION VISION

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



ARTEMIS: LIVING, LEARNING AND WORKING
ON THE MOON.

. Foundation Surface Habitat Expanded habitation capability
Gateway augmented and Habitable Mobility Platform  added to Gateway to enable Mars mission

7 Expanding the range with international habitat  delivered to complete Mars mission dress rehearsal dress rehearsal with
’é“' of surface exploration for increased capabilities - Artemis Base Camp at the Moon longer in-space
/ and ISRU demonstrations i : and surface durations

Testing landing and
ascent capabilities : .
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SUSTAINABLE LUNAR ORBIT STAGING CAPABILITY AND SURFACE EXPLORATION

MULTIPLE SCIENCE AND CARGO PAYLOADS | INTERNATIONAL PARTNERSHIP OPPORTUNITIES | TECHNOLOGY AND OPERATIONS DEMONSTRATIONS FOR MARS




SPACE GROF PRODUCTION ROADMAR FOR EXFLORATION
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( @ @ MARS TRANSIT (Crop Production)
p GATEWAY (piant Research) Operational ug Food Production
ISS @ Proving Ground to study the effect of deep capability for pick and eat crops to
(Plant Research and H/W Technology) space radiation on pick and eat crops in ug supplement crew diet
Identify challenges and solutions for growing pick (S;allz L?) :Eet:)s;- R REE
and eat crops in ug to support crew nutrition Scale: Single Locker
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@ @ LUNAR SURFACE (Research/Production)
Ground (Plant Research and H/W Technology) D eve'lop and deploy operati on ‘?’ partial MARTIAN SURFACE (Productionl
gravity systems for both nutritional support

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

and caloric replacement as both a source of | | Leverage Lunar Surface experience in
food for long duration lunar missions and as a| | Food Production systems to extend
demonstration for Mars Earth Independence for Mars missions

Scale: Single Locker to Module iy Scale: Single Locker to Module
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Scale: Single Locker to Module
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SPAGE GROP * ARGOUETION CRALLENGES

Deep Space

* Microgravity

 No convection

 Pressure
 Micrometeorites

Surface
Water Recycling
* Dust

 Partial gravity

 Plant Size

* Nutrient output

» Sustainability
» Abiotic stresses
* Vehicle resources
 Crew time
 Waste
* Productivity
» Stress tolerance
» Environmental optimization
» Crop scheduling

Crop
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 ROOT ZONE WATER - EXCESS
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MIGROGRAVITY WATERING
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VEGBIE MICROBIOLOGY - PLANT PATHOGENESIS




VEGGIE MIERDBII]L[IEY  FOOD SAFETY
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m Aerobic Plate Count = Yeast and Mold Count
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VEGGIE MICROBIOLOGY - SEED SANITIZING

Lettuce

Lettuce

Lettuce




" SEED HANDLING




NEW CROP TESTING AT KSG




LROP PRODUCTION CHALLENGES BEYOND
LOW EARTH ORBIT (LEDO)

AS DISTANCES INCREASE ACCESS DECREASES




COMMUNICATIONS DELAYS




REPLACEMENT TO REPAIR




AUTOMATION AND ROBOTICS




DORMANCY AS A DESIGN DRIVER




LUNAR SURFACE: THE MOON AS MARS ANALOG
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DEEF SPAGE TRANSIT CROP PRODUGTION SYSTEM

) (C) Germination
(A) Leafy Greens 17 |(B) Microgreens Subysystem and

Microgreens
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EG Avionics Box EG Avionics Box EG Avionics Box EG Avionics Box
~16" x 6" ~16" x 6" ~16"x 6" ~16" x 6"

(D) Tomatoes and Peppers
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EG Avionics Box EG Avionics Box EG Avionics Box EG Avionics Box
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MARS SURFACE: CROP PRODUCTION AS A
LOMPONENT OF A BIOREGENERATIVE LSS
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CHALLENGES OF CROP PRODUCTION IN A BLSS

Additional hardware

rEQUIred Tor food

preparation o storage.
| storag

Sale handling and ;
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PSYCHOSOCIAL ASPECT OF FLANTS
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#TGIF! On Friday we g

best food items! This tii

lettuce with lobster (cot
-chef @AstroPeggy)

1

HAPPY CREW

Thomas Pesquet @ @Tho...

#TGIF! Comm BEEEE ISS Research @
vendredi soirs S ©@!SS_Research

retrouve tous *_{ Peggy Whitson @

nos mgl!leurs "Better than any le & @AstroPeggy
menu ici: salal

par @AstroPer ON the ground™ @ | growing cabbage on

station. | love gardening on
. Earth, and it is just as funin

i space... | just need more room
" N to plant more!

space farming is t
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| THANK YOU! BUESTIONS?




