








Crop Considerations for Space 

• High yielding and nutritious (CHO, protein, fat) 

• High harvest index (edible I total biomass) 

• Horticultural considerations 
- planting, harvesting, pollination, propagation 

• Environmental considerations 
- photoperiod, temperature, mineral nutrition 

• Processing requirements 

• Dwarf or low growing types 

Many of these same considerations apply for Earth 
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The Importance of Lighting 
--Electric Lamp Options 

Lamp Type Conversion* Lamp Life* Spectrum 
Efficiency (hrs) 

• lncandescenUTungsten** 5-1 0°/o 2000 lntermd . 
• Xenon 5-1 0°/o 2000 Broad 
• Fluorescent*** 20°/o 5,000-20,000 Broad 
• Metal Halide 25°/o 20,000 Broad 
• High Pressure Sodium 30°/o 25,000 lntermd . 
• Low Pressure Sodium 35°/o 25,000 Narrow 
• Microwave Sulfur 35-40°/o+ ? Broad . 
• LEOs (red and blue)**** >40°/o 50,000? Narrow 

* Approximate values. 
** Tungsten halogen lamps have broader spectrum. 
*** For VHO lamps; lower power lamps with electronic ballasts last up to -20,000 hrs. 
**** State-of-Art Blue and Red LEOs most efficient. 











/ 





22.5 2500 
Light Dark Light Dark 

--;!!_ -0 2000 - E c a. 
0 a. ·-+J 22.0 -co 
~ 1500 c 
+J 0 c 

+J Q) co (.) ~ 

c +J c 0 1000 Q) () (.) 

c 21.5 

~g 
c 

Q) 0 
0) () 
~ 500 C\J 
X 0 0 0 (..) () 

01:\1 

21.0 
(..) 

0 
0 10 20 30 40 50 

Time (hours) 





A 8 c 
60 10 

120 . Wheat • 50 8 Wheat 
100 

80 

•• .. 
• 

40 
6 

, 
30 

60 

40 

20 

• .. . 
• - • 

20 

10 

4 

2 

• ··~ • • • • 
" -· . - 100 

..0 
0.. 80 0.. 

Soybean 
0 

50 Soybean 
- 0 
0> 
~ 8 -

--
Soybean 

..._... 
c 60 
0 

40 :;:; 
c-a ..... 

20 -c 
Q) 

100 0 
c 
0 80 
0 
Q) 60 
c 
Q) 40 
>. 

..c 20 -w 100 

• •• 
~ ,~ 

-~ I • • . ., 
~~. • :'\.,. 

~~ 

Lettuce 

• • • 
• . 

_,./!' 

40 

- 30 
0> 
~ 20 ..._... 

en 10 
en 
c-a 0 
E , Lettuce 0 
ii) 20 

10 

0 

..0 6 
0.. 
0.. 4 ..._... 
en 

2 en 
c-a 
E 0 
0 
ii) 15 -Q) 

10 c 
Q) 

>. 5 
..c -w 0 

' ' . ... 
" ' v." • •\ 
• .,.. 
" . ... 

~.,t 

Lettuce . .: 
•• . 
• 

80 
Potato 50 Potato 8 Potato 

40 6 4 
60 30 

4 " -40 

20 

~,I.. . . " ,. ·~ 
~ \1&• .;..~ •·"' 

'·' r.: • • ~"'. 

20 

10 

0 

2 
., .. 

•• .. , 
# '· .> 

o# ""'\. .... 0 

20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100 

Days After Planting Oays After Planting Days After Planting 



























Phytofarms: A Pioneering Effort in 
Controlled Environment Agriculture 

• Located in DeKalb, IL; Noel Davis, President and 
Founder 

• Operated from late 1970s through 1980s 

• Approximately 1 acre of growing area in a two-story 
facility 

• Hydroponic production of lettuce, spinach and herbs 

• Used over 1000, 1000-W water-cooled HPS lamps. 
Thus the facility drew ~ 1 MW of power and 
consequently shifted most of their demand to off­
peak hours. 
















