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Á1907: discovery of the phenomenon of electroluminescence by H. J. Round (Solid State Lighting)

Á1927: creation of the first LED by O. Losev

Á1962: first red light emitting was created by Nick HolonyakJr. (Hewlett Packard)

Á1970 - 1980 : LED technology used for traffic light, signalling, decoration, with only few colours (Red, Orange/ 

Yellow/ Green)

Á1990 - 2000 : creation of high power BLUE LED followed by WHITE LEDs by  professor Nakamura (Nichia)

ÁSince 2000 : luminous efficiency and technology have progressed so much that LEDs are becoming sources 
of light in their own right

In the last 30 years, every 18-24 months, the luminous flux doubled!
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Solar Radiation
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Solar radiation and electromagnetic spectrum
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Plant and Human 
perception 

https://commons.wikimedia.org/w/index.php?curid=22428451



Solar radiation and electromagnetic spectrum
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Spectral distribution of solar energy 
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Solar radiation and electromagnetic spectrum
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PAR: Photosynthetically Active 
Radiation it 

as 

MAR: Morphologically Active Radiation

is a spectral domain not a flux!

PPFD: Photosynthetic Photon Flux Density
(µmol m-2 s-1) 

is a quantitative variable useful in plant 
biology
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Light driven biological processes
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Photosynthesis
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Light is absorbed by 
different photosynthetic 
pigments

But absorption does not mean action !

Light as source of energy for growth processes

Source: https://fluence.science/science/photosynthesis-guide/

Source: https://fluence.science/broad-spectrum-vs-narrow-spectrum-rediscovering-white-light/

Photosynthetic efficiency differ within PAR domain
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Light as source of energy for growth processes

The spectral composition of artificial sources is of 
importance for photosynthetic efficiency

Source: https://fluence.science/science/photosynthesis-guide/
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Photosynthesis
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Non linear relationship between light 
quantity and photosynthesis. 

Light as source of energy for growth processes

Intensity of photosynthesis determines long 
term growth capacity
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Light as source of energy for growth processes
Transpiration and Elongation

Light (IR domain) has also an effect 
on plant organ temperature 

Effects on transpiration and 
elongation processes

From Parrish and Wolf 1983
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Light as source of information

Neutral shade

Incident light

Green shade

Via Changes in light spectral composition

Records from Li-COR 1800 spectroradiometer
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Optical properties 
of plant organs

Light interception
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Light as source of information
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Cryptochrome (abs Flavine)

Leaf Photosynthesis

Phytochrome Pfr

PhytochromePr

Specific Photoreceptors

ücryptochromes for UVA-BL

üphytochromes for Red/Far red

Anticipation and/or 
adaption  to light  
competition (shade 
avoidance responses)
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Light driven biological processes

Badly chosen light source could have dramatic effects on plant growth!!!

PPFD = 350 µmol m-2 s-1

Rc/Rs = 1.06

BL = 75 µmol m-2 s-1 BL < 5 µmol m-2 s-1


