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Abstract: The accurate reporting of the light (radiant energy) environment in
plant-related plasticulture research is important to help further our understanding
of light and color effects on plants and in the development of new and effective
plastic materials to use in the plant industries. Unfortunately, some of the
measurements used in reporting the light environment in plant research is directed
toward human vision quantification using units such as lux or foot candles. The
pigment systems of human eyes and plants are different and as a result the light
parameters reported for human and plant systems should also be different. The
plant light environment must be quantified using the wavelengths important for
the pigment systems of photosynthesis (PAR wavelengths) and, when appropriate
and possible, photomophogenesis (red, far-red, and blue light wavelengths).

Keywords: Light, radiant energy, measuring, reporting.
Introduction

In recent years there has been an increase in research devoted to light (radiant energy) and, in
particular, color perception by plants. Included among this research in the plasticulture field is the effect
of reflective mulches on plant growth and development (e.g. Brown et al., 1992; Decoteau et al, 1990).
In some cases (more often in popular press articles), the reporting and interpretation of color perception
effects on plants is according to human vision characteristics. While human vision characteristics may
be easier to report and understand, it does not give a good indication of the physiological effects of light
wavelengths on plant development. In this paper we will discuss light, color, perception of light and
color by humans and plants, and make some recommendations for reporting the plant light environment,
especially as it applies to research in the plasticulture field. .

Light - Radiant Energy

All light is made up of energy. Light to humans is the wavelengths of radiant energy in the
electromagnetic spectrum that activates the light receptors in our eyes. When these light receptors are
activated, the impulses are interpreted by our brain and we experience vision.

Light to plants is all the wavelengths of the electromagnetic spectrum including the wavelengths
that humnans can see (visible light) and the wavelengths that humans can't see (such as microwaves and
infra-red light). '

Light in human or animal vision typically acts only as a medium for transferring information
about position and movement, shape and color of material objects. The human and animal interest in
light perception is mainly centered on food, enemies, seeking other members of the same species for
reproduction, etc. (Bjorn, 1994).

Light for the plant is not only used as an informational medium, but also for producing food
through the process of photosynthesis. The characteristics of direction and spectral composition of light
in the plant's environment is transferred to the plant through the interception and activation of pigment
systems. This information affects the morphological development (root and shoots) of the plant,
hopefully imparting to the plant some type of ecological or physiological advantage for survival. Plants
also use light for sensing and detecting competitors and keeping track of time.
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