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Photobiology is the study of light and its effect on living things. There has been a great deal of study on
photobiology in the area of agriculture. This interest is growing because of the science becoming more
refined and the marketplace developing. Some random notes and an initial Nemalux fixture spectra is
shown.
McCree Curve: K. J. McCree (1970) studied
and developed the action spectrum,
absorption and quantum yield curves of
photosynthesis in crop plants. The action
spectrum is commonly known as the
McCree Curve. McCree curve shows the
wavelengths shows the relative
photosynthesis response in the between
400-700 nm (commonly known as
photosynthetically active region or PAR) for
plants growth. This is also known as
generalized PAR curve. McCree also
showed the relative quantum yield and
relative absorption for 400-700nm region.
This work has been the basis of all of the
researches that followed until now.
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Action curve vs Absorption curve: Action curve shows the wavelengths that are most effective for
photosynthesis. On the other hand Absorption curve shows the wavelengths that are absorbed by
Chlorophylls (Chlorophyll A & B) and Cartenoids.
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It is easily understood that most of the absorption happens in 400-500nm (blue) and 600-700nm (red)
region. There’s a very little absorbance in the 500-600nm (green) region. However, there are still 70% of
the 550nm absorptance is present as the integrity of leaf increases.
Different studies shows that Chlorophylls responds to Blue (400 – 500nm) and Red (600-700nm)
wavelengths. More specifically Chlorophyll A works with 400-450nm and 650-700nm, and Chlorophyll B
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works 450-500 nm and 600-650 nm. Phycoerythrin requires 500-600nm and Phycocyanin requires 600650nm.
Phytochromes shows activity mostly in red and far red wavelengths. Partial activity has been detected in
green, blue, and near UV wavelengths.
Chryptochromes shows activity in blue and UV-A wavelengths.
Vegetative cycle requires more blue and green wavelengths. Stem elongation requires blue, green, and
red wavelengths.
Flowering and fruit cycle requires more red with other wavelengths from PAR spectra.
Radiant power in 400-700nm is measured in PAR (Photosynthetic Active Radiation). Illuminance on a
surface is measured in PPFD (Photosynthetic Photon Flux Density). Illuminance is measured in PPF
(Photosynthetic Photon Flux) and the unit for this is µmol m-2 s-1 (micromoles per sq. meter per secod)
Higher PPF levels increases the growth rate for the plants.
1µmol m-2 s-1 PAR = 5 Fc (visible) sunlight. The µmol m-2 s-1 to lux/fc varies for different light sources.
Regular grow light users uses 40% Red, 60% blue, 2-3% UV
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