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PLANT lovers sometimes wonder why the Christmas cactus sets buds in late summer and bursts into bloom in November or early December. They might also ponder why chrysanthemums always bloom in fall, or why a poinsettia is on schedule with bright red bracts for the holiday season. 

The easiest answers are that these events are supposed to happen, but there is a better answer: Nature sends out specific signals, and one of the most obvious at this time of year is that the days are growing shorter. Though to many observers the phenomenon is probably not worth a second thought, to the natural world it is very important. The biological response to the phenomenon is called photoperiodism. 

Some plants, such as chrysanthemums, are known as short-day plants; that is, they flower with 16 hours or less of daylight. Chrysanthemums and poinsettias are two commercial crops that florists grow for profit, and it is vital for them to know this rule of nature, in order to bring their crops in on schedule. 

Commercial greenhouse operators get around this tricky light-response schedule by covering the greenhouse benches with black cloth on prescribed dates. The chrysanthemums bloom quite precisely on schedule, according to the cultivar grown, and the crops can be brought in just in time for the market's needs. 

The short-day phenomenon of chrysanthemum bloom was an impressive lesson learned in college. A team of graduate students chose the phenomenon of photoperiodism as their project and planted several greenhouse benches with rooted cuttings of several known chrysanthemum cultivars to record their flowering dates. The cuttings grew well but the flowering dates were delayed and did not occur according to the known schedules even though all the lights in the greenhouse were turned off according to precise rules for the experiment. It was not until the professor noted that outside the greenhouse there was a bright lamp, which guided students to a parking lot. It shined all night and was sufficient to throw the entire experiment off. 

In the case of this chrysanthemum experiment the students learned that it was an uninterrupted night that was important more than the actual length of the day. The natural response of plants to the length of a day is not entirely this simple and many hours of research continue, but knowledge of photoperiodism does explain many phenomena often taken for granted. 

Home gardeners may have thought they were following some sort of domestic ritual when they were putting their poinsettia plants in a closet for the night and taking them out each morning. This routine is simply to fool the poinsettia into its normal short-day schedule and encourage it to have those showy red bracts in time for the holiday season. 

The poinsettia requires 14 hours of uninterrupted darkness for a period of eight weeks to attain the showy bracts on schedule. When this darkness period is complete, the poinsettia is grown normally in full light. At that time, applications of a water-soluble fertilizer will help to strenghten the foliage of the plant. 

In the scholarly text "The Biology of Plants" the authors Peter Raven, Ray F. Evert and Helena Curtis ask a simple question: "Why does spinach not grow in the tropics? Answer: Because spinach needs 14 hours of light a day for a period of at least two weeks in order to flower, and this never happens in the tropics." 

It is also important to remember that near the Equator the days and nights are almost evenly divided and there are no seasons as we know them in the Northern Hemisphere. Plants differ in their responses to the length of days. Among the best-known short-day plants are primroses as well as chrysanthemums, Christmas cactus and poinsettias. Long-day plants include potatoes and lettuce. Those that are day neutral do not respond to the day-length phenomenon. 

As to those fallen tree leaves, although frost is credited with much of the success or failure of the annual fall leaf color, it is actually the shortening of the days that triggers the beginning of the leaf fall. Of course, sunlight, temperature, moisture and other factors influence the brilliance of the show, but nature's prime signal is the length of the day. 

As the leaves are changing color, a layer of cells is forming at the base of each leaf to push it off the trees. This leaf scar protects the young twig from the harsh winter weather. 
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