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FLOWERS AND FRAGRANCE
By Jeanna C. Godfrey, DVM, Master Gardener

What is the first thing you do when presented with a lovely rose or bouquet of flowers? You put your nose to it, anticipating a delicious aroma! So why are some flowers (and even many roses) without an alluring scent? The answer lies in the biology of flower reproduction.  Plants that produce flowers can be wind-pollinated (anemopholous) or insect-pollinated (entomophilous). 
Wind-pollinated plants tend to have small, inconspicuous flowers that produce a lot of pollen. Wind currents cannot distinguish between plants when they pick up and deposit pollen, so more pollen means more chances of it landing on a receptive relative. Insect-pollinated plants produce less pollen, but advertise themselves by color, shape, size, and most importantly (at least to humans) fragrance.
Fragrance is a product of volatile chemicals in flowers. These chemicals are released into the air and produce a characteristic aroma for that plant. Aroma signals to insects that food (nectar or pollen) is available, or, in some instances, fools the insect into thinking a mate may be lurking nearby. If all goes as planned, the insect picks up some pollen before it leaves, then after being lured to another flower of the same species, deposits that pollen, thereby cross-pollinating the plants.
So how did fragrance evolve? There are several theories, the most likely being fragrance evolved from chemicals released by plants to keep herbivores from grazing on them. With time, insects looking for food in the form of pollen or other insects began recognizing specific chemicals.  Another theory suggests sex played the predominant role. Insects that found a mate on a flower with a particular fragrance would return to that same fragrance (flower) looking for love!
Over time, the variety of chemicals producing fragrance exploded.  Volatile compounds such as ketones, aldehydes, alcohols, benzoic acid, phenylpropanoids, and terpene resins combined in ever increasing and varying combinations, giving specific flower species unique fragrances.  In time, these specific fragrances began attracting specific insect pollinators.  And not all of these fragrances would be considered pleasant by human standards. The carrion flower attracts beetles and flies that feed on or reproduce on rotting flesh. Guess what the flower smells like….rotting flesh! Many botanists suggest fragrance developed as an attractor before visual cues such as flower color, shape, or size.
Fragrant flowers are affected by nutrition, temperature, and light.  Humidity affects fragrance intensity. Scent molecules are able to travel further in humid weather and it is easier for your nose to pick up scent in high humidity.  Some botanists think flowers may actually release more chemicals when the air is humid.  Warm temperatures and high light tend to increase the intensity of fragrance but also reduce a flower’s lifespan. The flower sacrifices its energy stores to produce fragrance instead of prolonging its life….all in the name of reproduction.  So the bouquet of roses you receive on Valentine’s Day will have a long vase life but no fragrance. Cut flower breeders have eliminated the energy requirement for scent in lieu of long flower life.
Flowers that are fragrant don’t produce scent consistently throughout their life. There is a circadian rhythm to the release of fragrance chemicals that coincides with the activity level of the preferred pollinator. Most flowers are fragrant during the day, when bees, butterflies, and other daytime pollinators are active.  Some flowers, like nicotiana (flowering tobacco) and brugmansia (Angel’s Trumpet) are fragrant at night when moths are active. And not all flowers produce their fragrant chemicals in the same location.  Some flowers have fragrant pollen.  Others produce chemicals in the petals or pistil.  Some flowers, like roses, go all out, producing fragrant pollen, independently of scent chemicals produced in the rest of the flower.
Research into how flower fragrance affects humans indicates floral scents make people happier and promote social interaction.  Fragrance has also been shown to elevate mood, reduce stress, improve sleep and even help people heal faster.  So the next time you are in a garden, do “stop and smell the roses”. It’s good for you!
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