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Abstract: 

The commercial poinsettia market, which had FY 1991 sales of $170 million, is the product of years of work by the Agricultural Research Service (ARS). The ARS has been developing poinsettias since the 1950s. Early research centered on breeding hardy and attractive varieties. In the 1960s, the ARS focussed on growing techniques. Since the 1970s, the ARS has been investigating the effects of climate change such as as air pollution and ultraviolet radiation.

Last year, the wholesale value of the poinsettia crop reached nearly $170 million---a jump of more than 400 percent from 1976. 

Shops, homes, churches, and hotels blossom with the rich crimsons and scarlets of poinsettias as the winter holidays come around each year. Outside may be Florida's tender winter or Chicago's blizzards, but indoors the showy, brilliant colors of the poinsettia have become the red in traditional Christmas red and green--just as mums are the emblem of Mother's Day and lilies a symbol of Easter. 

Not only is poinsettia the most popular Christmas plant, it is now the number-one flowering potted plant in the United States, even though its traditional sales period is just 6 weeks. 

But in 1959, the wholesale value of poinsettias was a modest $8.9 million. In 1976, when Agricultural Research Service investigations had just begun to blossom, the wholesale worth of poinsettias was $37.6 million, Last year, the wholesale value of the poinsettia crop reached nearly $170 million--a jump of more than 400 percent from 1976. 

The market has grown like this because it can depend on having millions of poinsettias ready--in long-lasting bloom--all at once. 

Such dependability does not happen by letting nature take its course. To be able to plan ahead to synchronize the blooming of such masses of plants requires both precise knowledge of the conditions that govern their growth and flowering and the ability to repeat those conditions year after year--in other words, scientific information. And it requires plants genetically dependable enough for a whole industry to rest on generating most of a year's income all in one short burst. 

Developing that kind of dependability requires research that growers are rarely in a position to carry out. Discovering the exact conditions of light, temperature, and growing regimen requires the tightly controlled conditions found in laboratories and experimental greenhouses--and scientists able to spend years checking the effects of the smallest change. 

Since plants do not carry pedigrees, basic research and breeding development are rarely noted by the public. But without such contributions, many flowers would never have become such major sellers. 

In particular, ARS scientists helped provide the scientific information that helped the poinsettia into the multimillion-dollar industry it is today. 

ARS researchers performed breeding experiments that defined how color develops in poinsettias, and they devised precision growing methods. 

"ARS contributions have been very significant for the poinsettia industry," says Carolyn Mack, spokesperson for the Poinsettia Growers Association. "In particular, the cooperative efforts of distinguished ARS researchers such as Robert Stewart and Marc Cathey have been extremely helpful to the commercial hybridizers." 

How It All Got Started 

In the 1950's, poinsettias would appear each year in hotel lobbies and other public areas shortly before Christmas. But those plants were expensive to produce and most kept their leaves and color only a few days. 

Then, Robert N. Stewart, at the time a geneticist in ARS' Florist and Nursery Crops Laboratory in Beltsville, Maryland, became interested in improving poinsettias. (He has since retired.) 

Stewart began by looking at "keeping quality"--the length of time that poinsettias will remain presentable. "Most of what growers produced before I started working was beautiful when it left the greenhouse, but it just didn't last," Stewart says. 

"What brought poinsettias to my attention were the scientific meetings that used to be held mostly between Christmas and New Year's. The hotel lobbies would be all dressed up with poinsettias," Stewart explains. "But by the end of a meeting, I'd notice all the leaves had dropped off the plants." 

Poinsettias also held scientific interest for Stewart and other ARS scientists because they are an "excellent plant for testing purposes-extremely useful in the laboratory," he says. 

They are evolutionarily primitive plants that cannot be crossbred with other species. 

This makes their physiology easier to study than that of complex, hybrid plants. 

But poinsettias are also difficult to work with because they produce only one seed for every three breeding crosses, rather than many, like wheat or com. 

Most poinsettia propagation is done from cuttings, and small changes and advances come from sports--genetic aberrations or mutations. 

Stewart found that most of the commercial poinsettia varieties grown in the 1950's were tetraploids--meaning that each plant had four sets of genes, which made developing new varieties from conventional crossbreeding even more difficult. 

But he located a few that were diploids--two sets of genes--that appeared to have longer keeping quality. 

From these, he developed several different varieties that looked beautiful and had staying power. "We had great names: Rudolph, for the reindeer, Ruff and Reddy; Stoplight was maybe our best name," Stewart remembers. 

To separate poinsettias genetically so that his breeding work would be as precise as possible, Stewart called on ARS plant physiologist Sam Asen for help. 

Asen identified and characterized the pigments that give poinsettias their distinctive colors, using what was then a very new tool called a microspectrophotometer assembled by Karl Norris. 

Norris was part of the ARS team that found phytochrome, the plant pigment that serves as a biological light switch controlling flowering and other plant functions. He developed the microspectrophotometer to measure spectral (light refracting) properties, which can identify chemical components in a substance. 

"From that information, I was able to develop fingerprints of poinsettias by quantifying their pigments--a sort of chemotaxonomy," Asen says. 

He found that the pigments that give poinsettias their characteristic colors are anthocyanin-flavonoid complexes. The colors of these complexes are also greatly influenced by the acidity of the cells' vacuoles where the pigments reside. 

"Once we had these quantified, it was easy to tell cultivars apart," Asen said, "which made it easier for Bob (Stewart) to track genetic differences." 

Stewart also worked on genetically segregating such traits as branching stiff stems, deep coloration, and larger bracts. These petal-like bracts are really modified leaves that change color; poinsettias' true flowers are tiny, button-shaped structures in the center of the stems. 

Once Stewart had improved plants that met his standards, he needed to find ways to evaluate their keeping quality--not under the controlled conditions of a greenhouse, but under the irregular treatment of home and office care. 

But how do you purposely handle plants the way they would be treated in shops and homes? 

"Around Christmas each year, we would take three or four poinsettias around to each laboratory and office as tests and then keep careful records of how they lasted," Stewart says. "Our problem became not one of finding opportunities to evaluate plants, but of everyone wanting to get plants near Christmas time." 

One winter, to test his varieties' keeping quality under low light and low temperature, he had hundreds moved outside between the rows of greenhouses. "Of course, that was the year it didn't get below 50*F all winter," Stewart adds. 

How the Industry Grew 

Once he had poinsettias with good color and keeping quality, Stewart started making them available to any grower who was interested in acquiring the germplasm. Growers then continued the work, breeding their own special varieties incorporating the qualities of Stewart's poinsettias. 

"I got rid of a lot of the genetic garbage that was in the old poinsettias," Stewart says. "And my work literally forced the whole industry in the direction of diploids and good keepers." 

Although no commercial variety grown today is directly Stewart' s, there was a time when even the U.S. judicial system recognized his contributions. 

"Two growers, one I think was from overseas, had sued over the ownership of--and the royalty due on--a poinsettia variety that was a very good keeper," Stewart remembers. "The conclusion of the court was that it must have originated in our breeding program in Beltsville because the judge had seen our large body of work in this area and he decided it had to be ours. In this case, he was wrong." 

But improved keeping quality has not been ARS' sole poinsettia research accomplishment. 

In the 1960's, horticulturist H. Marc Cathey, then head of the Florist and Nursery Crops lab, began using poinsettias as a model in his investigations into the fundamental chemical control of plant growth. His work later branched out into the effects of light, temperature, and other stresses on poinsettias. 

"What I found was a chemical treatment that would reduce internodal length--the distance a stem lengthens between leaf nodes--without delaying flowering or causing any other changes," Cathey explains. 

"Height control was always a problem in poinsettias for commercial growers. They used to bend the stems around wires in an S-shape to make them look full enough. And from our standpoint, the plant was a worthwhile research model because it was so difficult to grow," Cathey adds. 

The first compound that Cathey found that worked to retard internodal lengthening was related to Amo 1618, a disinfectant chemical developed for WWII and later reviewed for its biological activity. "I got Old Spice (Shulton Company) to make some chemical variations for me," he remembers. 

Eventually, he found several compounds that commercial growers could use to keep their poinsettias from getting leggy. "All of them were replaced as time went along by more effective compounds," Cathey explains. "But at the time, this work had a major impact on helping poinsettias become a large industry." 

From growth control, Cathey became involved in scientifically quantifying the conditions needed for poinsettias to come into bloom exactly when the market required. 

To help the industry, he needed to know not only how to cause them to flower, but also how to stop them from flowering too soon. 

Cathey found that exposing poinsettias to 3 seconds of light every minute--or 3 minutes every hour--from 11 p.m. to 1 a.m. each night held the plants on the brink of flowering until the grower was ready to ship. 

He also helped develop other directions for growing poinsettias--from the quality and intensity of light, to the temperatures needed for blooming. 

In the 1960's and 1970's, Cathey ran a national testing program with the cooperation of growers to evaluate growing conditions and new varieties. It continued until the "basic conditions for commercial production were completely set down." 

It would be hard to point to ARS' specific contributions to each poinsettia variety because so much progress has been made since the original research, but "the industry certainly learned a lot from what we did in USDA," Cathey said. "And they wouldn't otherwise have had access to the type of pioneering laboratory work we did in basic plant biology." 

What About the Future? 

Today, plant physiologist Donald T. Krizek , with ARS' Climate Stress Laboratory, uses poinsettias as one of his model plants as he investigates the effects of drought and atmospheric changes such as air pollution and ultra-violet radiation. 

"In the 1970's, we became interested in the effects of ultraviolet radiation, largely because of the U.S. Department of Transportation's concern that supersonic airplanes might cause damage to the ozone layer in the upper atmosphere," Krizek explains. 

He and retired horti culturist Pete Semeniuk found one of the groups of pigments that Sam Asen had identified from poinsettias and other plants--the flavonoids--was very important in protecting plants from the harmful effects of ultraviolet radiation. These pigments, which occur within the surface of the leaf, serve as optical screens protecting the internal tissues from damage by UV radiation," Krizek explains. 

Poinsettias have also served as a convenient model for finding out how the number and size of stomates-pores through which plants exchange gases-- affect the plants' ability to deal with air pollution. 

Krizek and Semeniuk discovered that the fewer stomates a plant has, or the smaller the stomate openings, the more it can resist damage from pollutants. 

While Krizek's interest has recently been in developing a scientific understanding of how all plants differ in their tolerance to air pollution, his work has also benefited poinsettia growers. 

"I often get calls from growers who have had a whole greenhouse of poinsettias just die on them and they want to know why," Krizek says. "What I found was that most greenhouses use kerosene-powered heaters. Sometimes the kerosene is not as pure as it should be, and sulfur dioxide is produced." 

Since many poinsettia varieties are extremely sensitive to air pollutants, even a little sulfur dioxide can injure them. Mystery solved! 

Krizek and Semeniuk also found another factor that may be useful to growers. Exposing poinsettias to mild stress early in their growth can protect them from much greater stress later. 

"Five days at cool temperatures, 68*F, when the bracts are developing can protect the plants against later damage from sulfur dioxide or other air pollutants," Krizek says.--By J. Kirn Kaplan, ARS. 

H. Marc cathey is the National chairman for Florist and Nursery Crops Review, USDA-ARS National Program Saff, 10300 Baltimore Ave. Beltsville, MD 20705-2350. Phone (301) 504-6233 fax number (301) 504-6191. Donald T. Krizek is at the USDA-ARS Climate Stress Laboratory, Bldg. 001, 10300 Baltimore Ave., Beltsville, MD 20705-2350. Phone (301) 504-5324 fax number (301) 504-6626. 

Seasonal symbol from Mexico 

The poinsettia, a contemporary symbol of Christmas in many parts of the world, was introduced to the United States and named after Joel Robert Pinsett in 1825. 

Poinsett was serving as the first U.S. ambassador to Mexico when he saw the plant growing on the hillsides of Taxco, a small town in southern Mexico, where the plant is native. 

Taxco was called Cuetlaxochitl by the Aztecs, who prized poinsettias and considered them a symbol of purity because of their brilliant red color. 

The Aztecs made a reddish-purple dye from the colored "flowers," which are actually modified leaves called bracts. They also made a medicine against fevers from the latex sap of the plant. 

In the 1600's Franciscan priests came to Taxco and began using poinsettias in the Fiesta of Santa Pesebre, which is a nativity procession. The appearance of the red bracts coincided with the time of the procession.---J. Kim Kaplan
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