
FAQ QUESTION #6

Do I need far-red in my light source?

FREQUENTLY 
ASKED 

QUESTIONS

It depends on your plant growth goals. Far-red (701-750nm) 

photons synergistically increase photosynthesis when added 

to PAR (Photosynthetically Active Radiation (400-700nm)); 

however, they do little to drive photosynthesis on their own 

(McCree 1972, Zhen & Bugbee 2020, Zhen & van Iersel 2017). 

Through the effects of phytochrome photoreceptors, having 

appreciable far-red (701-780nm, in those plants whose tissues 

actually absorb up to 780nm) in your light source will likely 

stimulate stem elongation to some degree (Demotes-Mainard 

et al 2016, Morgan et al 1980, Park & Runkle 2017). In long-

day plants, including appreciable far-red will invariably shorten 

the time to flower compared to growth under the same light 

source without far-red (Demotes-Mainard et al 2016, Runkle 

& Heins 2001). This far-red stimulation of flowering has also 

been reported for some short-day and day-neutral plants as well 

(Craig & Runkle 2013, Izawa et al 2000, Reid et al 1967, Schwend 

et al 2015). While adding some far-red may stimulate growth 

and promote timely flowering, at some point additional far-red 

may cause tall spindly plants with reduced leaf investment that 

flower pre-maturely, reducing overall growth and seed quality/

yield (Holmes & Smith 1975, Keiller & Smith 1989, Maliakal et al 

1999). This effect is called the shade avoidance syndrome and is 

most pronounced in obligate sun plants (shade avoiders) at lower 

overall PPFD (Franklin 2008, Hersch et al 2014, Hitz et al 2019, 

Figure 1). Because of the almost universal effects of far-red on 

growth and morphology, and its ubiquitous effects on flowering 

time, we offer far-red standard on the majority of our equipment. 

For the majority of our LED options, far-red is independently 

dimmable, allowing you to optimize the amount and proportion of 

far-red for your  plant growth goals.



For a more detailed discussion of how far-red affects plant 

growth, and how to adjust the amount and proportion of far-red 

inside your growth chamber, please read: How far-red photons 

affect plant growth and development: a guide to optimize the 

amount and proportion of far-red under sole-source electric lights. 

https://www.biochambers.com/pdfs/far_red.pdf

www.biochambers.com

Our policy of continuous product improvement will occasionally result in changes to product specifications without notice.
Biochambers FAQ-6 version 2023-07A.

©BIOCHAMBERS INCORPORATED 2023.       ALL RIGHTS RESERVED       PRINTED IN CANADA

References
Craig DS, Runkle ES. 2013. A Moderate to High Red to Far-red Light Ratio from Light-emitting Diodes Controls Flowering of Short-day Plants. Journal of the American Society for Horticultural Science, 138: 167-172.

Demotes-Mainard S, Peron T, Corot A, Bertheloot J, Le Gourrierec J, et al. 2016. Plant responses to red and far-red lights, applications in horticulture. Environmental and Experimental Botany, 121: 4-21.

Franklin KA. 2008. Shade avoidance. New Phytologist, 179: 930-944.

Friesen P. 2020. How far-red photons affect plant growth and development: a guide to optimize the amount and proportion of far-red under sole-source electric lights. BioChambers Inc., 1-8. https://www.biochambers.com/pdfs/farRed.pdf

Hersch M, Lorrain S, de Wit M, Trevisan M, Ljung K, et al. 2014. Light intensity modulates the regulatory network of the shade avoidance response in Arabidopsis. Proceedings of the National Academy of Sciences, 111: 6515-6520.

Hitz T, Hartung J, Graeff-Honninger S, Munz S. 2019. Morphological Response of Soybean (Glycine max (L.) Merr.) Cultivars to Light Intensity and Red to Far-Red Ratio. Agronomy, 9: 428, 1-15.

Holmes MG, Smith H. 1975. The function of phytochrome in plants growing in the natural environment. Nature, 254: 512-514.

Izawa T, Oikawa T, Tokutomi S, Okuno K, Shimamoto K. 2000. Phytochromes confer the photoperiodic control of flowering in rice (a short-day plant). The Plant Journal, 22: 391-399.

Keiller D, Smith H. 1989. Control of carbon partitioning by light quality mediated by phytochrome. Plant Science, 63: 25-29.

Kusuma P, Bugbee B. 2021. Far-red Fraction: An Improved Metric for Characterizing Phytochrome Effects on Morphology. Journal of the American Society for Horticultural Science, 146: 3-13.

Maliakal SK, McDonnell K, Dudley SA, Schmitt J. 1999. Effects of Red to Far-Red Ratio and Plant Density on Biomass Allocation and Gas Exchange in Impatiens capensis. International Journal of Plant Sciences, 160: 723-733.

McCree KJ. 1972. The action spectrum, absorptance and quantum yield of photosynthesis in crop plants. Agricultural Meteorology, 9: 191-216.

Morgan DC, O’Brien T, Smith H. 1980. Rapid photomodulation of stem extension in light-grown Sinapis alba L. Planta, 150: 95-101.

Park Y, Runkle ES. 2017. Far-red radiation promotes growth of seedlings by increasing leaf expansion and whole-plant net assimilation. Environmental and Experimental Botany, 136: 41-49.

Reid HB, Moore PH, Hamner KC. 1967. Control of Flowering of Xanthium pensylvanicum by Red and Far-red Light. Plant Physiology, 42: 532-540.

Runkle ES, Heins RD. 2001. Specific Functions of Red, Far Red, and Blue Light in Flowering and Stem Extension of Long-day Plants. Journal of the American Society for Horticultural Science, 126: 275-282.

Sager JC, Smith WO, Edwards JL, Cyr KL. 1988. Photosynthetic efficiency and phytochrome photoequilibria determination using spectral data. Transactions of American Society of Agricultural Engineers, 31: 1882-1889.

Schwend T, Prucker D, Mempel H. 2015. Red light promotes compact growth of sunflowers. European Journal of Horticultural Science, 80: 56-61.

Zhen S, Bugbee B. 2020. Far-red photons have equivalent efficiency to traditional photosynthetic photons: Implications for redefining photosynthetically active radiation. Plant, Cell & Environment, 43: 1259-1272.

Zhen S, van Iersel MW. 2017. Far-red light is needed for efficient photochemistry and photosynthesis. Journal of Plant Physiology, 209: 115-122.

100

 

80

 

60

 

40

 

20

 

0

P
r o

r P
fr 

ab
so

rb
an

ce
 (%

)

FIGURE 1: Spectral comparison of direct sunlight and canopy shade with red (Pr) and far-red (Pfr ) absorbing phytochrome forms (from Sager et al 1988). The 
proportion of photosynthetically active radiation (PAR, 400-700nm) is reduced under canopy shade, while far-red is enriched. The reduction in red (600-700nm, 
Pr  peak) under canopy shade reduces the Red:Far-Red ratio and increases the far-red fraction (Kusuma & Bugbee 2021). An increased far-red fraction combined 
with a reduction in photosynthetic photon flux density (PPFD) enhances far-red phytochrome effects toward the shade avoidance syndrome in plants growing 
outside or under electric lights (Friesen 2020).
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