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In Part 2 of this four-part series, university experts respond to questions 
about lighting, carbon dioxide enrichment, co-optimization and sterility 
within indoor farms. Part 1 ran in the May issue of Inside Grower.

Indoor farming, which refers to the 
production of high-value crops within 
repurposed or purpose-built buildings 
or containers using sole-source lighting, 
continues to expand in the U.S. and 
beyond. In the first article of this series, 
we introduced our OptimlA (optimiz
ing indoor agriculture) project and 
addressed frequently asked questions 
(FAQs). Here, we address additional 
questions relating to the production of 
leafy greens within vertical farms with 
controlled environments. More infor
mation about our project is available at 
scri-optimia.org. 

Q: What criteria should I use to 
select sole-source lighting? 

A: This is a complex question not 
only from the technical plant-lighting 
side. but also from the economic side 
for commercial growers. Characteris
tics of electric lighting will depend on 
the desired responses (e.g., yield, foliar 

Figure 1. Lettuce grown inside the vertical 

farming facility at the University of Arizona. 
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pigmentation, morphology, flavor or 
flowering) of the crop. Crops such as 
lettuce and microgreens can thrive 
under a relatively low light intensity 
(or low daily light integral), so they're 
good candidates for indoor production 
(Figure 1). 

However, the efficacy of sole-source 
lighting is especially important for 
high-light-requiring fruiting and vining 
crops such as tomato. Today, most 
crops grown indoors under sole-source 
lighting are limited to high-value, rel
atively low-light-tolerant transplants, 
microgreens, leafy greens and culinary 
herbs with short production cycles, so 
that production space can be turned 
over frequently. 

Spectral composition of the light 
source is also important, and respons
es vary widely from crop to crop and 
potentially from one market to another. 
Mixtures of white and red LEDs have 
become popular for commercial pro
duction of leafy greens. However, when 
it's desirable to bring out leaf-pigmen
tation characteristics, such as antho
cyanins (red and purple pigments) and 
other phytonutrient antioxidants in 
red-leaf lettuce or purple basil, elevated 
blue light may be needed. 

The more sophisticated sole-source
lighting capabilities are. the higher the 
up-front capital costs will be, so grow
ers need to carefully consider whether 
desired plant responses and economics 
will justify the costs of their sole
source-lighting technology investment. 
Such considerations will also drive crop 
choice, scope of the business operation 
and desired crop attributes. 

Q: Does the increased cost 
of customizable lighting 
(ability to adjust intensity and 
wavelengths) justify the benefit 
of having the flexibility they 
allow? 

A: This depends on how a wave
length-tunable lighting system will con
tribute to yield and crop quality attri
butes, as well as the cost and electrical 
efficiency of the lighting fixtures and 
control software. With customizable 
LED lighting, various light recipes can 
be tailored and controlled dynamically 
during crop growth stages to enhance 
color, phytonutrients, yield, morphol
ogy (development) and other quality 
attributes. Alternatively, different fixed 
spectrum fixtures or light intensities 
in different locations of a vertical farm 
could allow different lighting conditions 
during growth cycles to achieve a tar
geted crop yield and quality attribute 
outcome. 

Q: How many hours a day 
should you run sole-source 
lighting? 

A: The length of lighting depends 
on the crop grown, and whether its 
flowering is influenced by the lengths 
of day and night (photoperiod). For most 
crops that aren't influenced by photo
period, lighting can operate up to 20 to 
24 hours per day. However, the number 
of hours of lighting may need to be 
decreased for several reasons, including 
the desire to induce or inhibit flower
ing, or to avoid peak electricity charges. 
For leafy greens such as lettuce, 
lighting at a lower intensity for a longer 
period of time each day can increase 
growth more than lighting at a higher 
intensity for a shorter period of time. 
(See scri-optimia.org/pdf/Mar21.pdf for 
details on this specific topic.) 

Q: Do the light-emitting diodes 
(LEDs) used in indoor farms pose 
any health risks to workers? 

A: Traditional LEDs are general-
ly considered safe, however, certain 
high-energy wavelengths used for crop 
production can pose harm to humans. 




