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The recent break-through in LED lighting technology make it useful as lighting source in indoor
plant production and the flexibility of this system allowed the development of new, adjustable
light spectrum lightening devices. We have used LED illumination (1) to investigate the light-
guality and temperature dependent regulation of freezing tolerance in cereals and (2) to
evaluate the effects of light intensity and spectral composition on plant metabolism and
nutritional quality. By lowering the red/far-red ratio in the illuminating spectra at 15°C, we
were able to induce CBF gene expression and also to increase freezing tolerance in winter
wheat (Cheyenne) and winter barley (Nure) genotypes. Furthermore, comparisons of different
spectral compositions and light intensities revealed significant differences in growth and
development, leaf photosynthesis, thiol and amino acid metabolism as well as in yield quantity
and flour quality of wheat. Our results collectively demonstrated that the LED lighting
technology can provide high fluency and customized wavelength for plant cultivation, and
through modification of light quality LEDs make it possible to manipulate the metabolism to
obtain desired traits and products.
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