Figure 26.11 Photomorphogenesis and Red Light
The effects of red and far-red light on lettuce seed germination were demonstrated by an experiment in which lettuce seeds were exposed to the different light sources. Most of the seeds that were exposed to only red light were observed to germinate, whereas just a few of the seeds exposed to a period of red light followed by a period of far-red light germinated. Seeds were then exposed to alternating periods of red light for 1 minute and far-red light for 4 minutes. The results indicated that if the final exposure was to red light, then most of the seeds germinated. By comparison, if the final exposure was to far-red light, then most of the seeds remained dormant. In each set of experiments, the final light exposure was found to determine the seed’s germination response. Importantly, it was noted that the effects of red and far-red light on germination are mutually reversible. Later studies revealed that the basis for these effects is due to the interconversion between two forms of phytochromes, Pr and Pfr. Phytochrome Pr absorbs red light and is converted to Pfr, and Pfr absorbs far-red light and is converted to Pr. Note that, while it is exposure to red light that promotes subsequent germination, the resulting biological effects are actually due to the action of the Pfr form of the phytochrome.
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