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DISCUSSION

These results are comparable to [/] and Indicate that phytochrome and
cryptochrome work synergistically to reduce stem elongation and specific leaf area,
as discussed in [2]. Furthermore, using only PPE to predict photomorphogenesis is
not sufficient; blue light levels also need to be determined.

INTRODUCTION

Photobiology includes the study of the effects of radiation quality on photo-
morphogenesis and photosynthesis in plants. Photomorphogenesis is directly
affected by three factors: light quality, light intensity, and photoperiod [1]. All three of
these factors are perceived by a plant's light perception network, which is
composed of primarily three types of photoreceptors: phytochrome, cryptochrome,
and phototropin (for a review on photoreceptors see [2] ).

Phytochrome is the most studied of the three photoreceptors and is the only one
for which the absorption spectra has been measured (Fig. 1A). Because we have
the absorption spectra, the phytochrome response to a light source can be
predicted by calculating the fraction of P;/P,y, (also known as phyotochrome
photoequilibrium; PPE). Note that the P. and P, absorption spectra are not
restricted to only red / far red wavelengths (Fig. 1A).

Cryptochrome is a blue light and UV-A receptor that, like phytochrome, controls
many aspects of plant physiology and development. It strongly suppresses stem
elongation and contributes to both leaf expansion and plastid processes. [1]
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as heat and/or fluorescence [4]. This loss is indicated in the relative quantum RESU I—TS Figure 8. (A) A comparison of photosynthetic efficiency to the yield photon flux; and
efficiency (RQE) curve (Fig. 1B). The RQE of red light (600-700 nm) is 25 to 35% The effects of PPE (phytochrome) were far less significant than the effects of| [(B) A comparison of relative dry mass in RB and RGB treatments to increased PPF.
more efficient than blue light (400-500 nm) and 5 to 30% more efficient than green| |blue light (cryptochrome), which had a profound effect on radish, lettuce and
light (500-600 nm). For this reason, a theoretically more accurate measurement of| |soybean development but hardly affected wheat. An increase in the absolute Our results indicate that YPF is poorly correlated with photosynthetic efficiency
PAR is the yield photon flux (YPF), which is derived from weighting each photon’s| |amount of blue light (umol m# s') from 0 to 80 umol m# s resulted in a| |(Fig. 8A). Furthermore, addition of green light to a red and blue light source at a
wavelength using its RQE. Although red light has the highest quantum efficiency,| |decrease in stem elongation in soybean and radish, independent of the light| |constant PPF increased growth as light intensity increased (Fig. 8B; compare to [8]).
most plant species require blue light for normal development [5]. Furthermore| |intensity (Figures 4 and 5). This effect occurred despite comparable PPE. In| |Kim et al. [6]observed similar effects.

green light may increase plant growth [6] because it is transmitted more effectively| |lettuce, however, an increase in the relative amount (0 to 20%) of blue light
through the leaf, thus illuminating lower plant leaves and potentially increasing| |caused a decrease in stem elongation(Fig. 6).

whole-plant photosynthesis [4]. CONCLUSIONS
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Figure 2. Spectral traces for all eight LED treatments used for the experiment. Note Light in Strong White Light: Revisiting the Enigmatic Question of Why Leaves are Green.
the color coordination of each spectra with its LED type in Table 1. Table 1. Light quallty parameters for the LED treatments used in this experiment. Plant Cell Physiology, 50(4):684-697.




