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Humans are Explorers 
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Journey and Destination
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“Fram in the Ice” by W. Gilkerson
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Plants joined humans in the very earliest space missions
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Kamada … Takahashi et al., 1999, 2000

GC FLT
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Musgrave et al., 1997 / Kuang et al., 1995, 1998



Astronaut Shannon Lucid 
observing wheat growing in 
the SVET greenhouse on 
space station MIR, 1996
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Paul , Amalfitano and Ferl, 2012



Genes
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Sensing Coding
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(elp2 hates space)
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Data Acquisition 









Family Mountain and edge of South Massif; 
Harrison Schmitt works alongside the lunar rover.  
Apollo 17-NASA



1969



12 grams total 
4g Apollo 11
4g Apollo 12
4g Apollo 17

2022

(A decade-long journey)





12 grams total  = 
2.7 Teaspoons total 



Novel behavior of regolith
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Apollo 11

Apollo 17

Apollo 12

https://www.nature.com/articles/s42003-022-03334-8



Illustration by Maciej Rębisz; Design by Jasiek Krzysztofiak



You are an ExplorerGo Boldly

Many Thanks

Robert Ferl
Anna-Lisa Paul https://hos.ifas.ufl.edu/spaceplantslab/

                   A-L Paul & R.J. Ferl
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