Figure 27.9 The Flowering Signal Moves from Leaf to Bud
Evidence supporting the existence of a flowering hormone in plants comes from several experiments involving cocklebur. This short-day plant will not flower if kept under conditions of long days and short nights. If, however, only one leaf of the cocklebur plant is covered for at least a portion of the day, thus subjecting that leaf to conditions resembling short days and long nights, the plant will flower and produce fruit. This result suggested that leaves measure the length of the night and produce a signal that travels to the flowering parts of the plant. The results of a similar experiment involving plant grafts supported this hypothesis. In this experiment, five cocklebur plants were grafted together and kept under conditions of long days and short nights. As above, a single leaf on one of the plants at the end of the chain was then covered, subjecting only that leaf to conditions resembling short days and long nights. Results showed that as a result of this limited exposure to a long night, all of the plants in the chain flowered and produced fruit. Consistent with earlier results, this experiment suggested that the flowering signal was quite stable and could travel across multiple grafts. In 1937, a Russian plant physiologist, Mikhail Chailakhyan, named this graft-transmissible signal florigen. More recently, Brian Ayre and Robert Turgeon from the University of North Texas and Cornell University, respectively, demonstrated that a transcription factor called CONSTANS plays an important role in transmission of the flowering signal. These researchers generated transgenic Arabidopsis plants that expressed the CONSTANS gene in the smallest veins of the leaves. Prior to the initiation of grafting experiments, it was noted that these plants exhibited accelerated flowering. Ayre and Turgeon then grafted tips of plants that failed to express CONSTANS and flowered very late in their life cycle to the stems of the transgenic plants. Flowering was initiated immediately after the graft junction healed, suggesting that a CONSTANS-derived signal had been transported from the transgenic plants to the leaves of the grafted plant. This result implicates CONSTANS in the transmission of a flowering signal.
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