
Pollination: Not as Simple as it May Seem

Presented by Talia Coppens

What is pollination?
 Pollination is the process by which plants 
sexually reproduce. Pollen must be transferred from the 
anthers of  a flower, the male reproductive organs, to the 
stigma, the female reproductive organ, of  the same 
flower or a different flower of  the same species. When 
this occurs, the ovule, located in the ovary of  the flower, 
will become fertilized and the plant will produce a seed. 
This seed will then be dispersed and eventually mature 
into a new plant. 

Pollinators
 Since flowers cannot move, they need to be able to attract pollinators or be structured to 
capture wind-borne pollen in order to reproduce. Pollination facilitated by animals is called 
biotic pollination, which is required by 90% of  all flowering plants. It makes sense then that 
over 200,000 species of  animals act as pollinators, many of  which can be found right in your 
backyard! The vast majority of  pollinators are insects such as bees, butterflies, moths, and 
beetles, but other animals such as birds (especially hummingbirds) and bats are known to 
frequent flowers as well. 

 Why are pollinators willing to do “all that work” for the flowers? There is one main 
driving force: nectar. The word “nectar” is derived from the Latin nectar, “the favored drink of  

the gods.” Nectar is a high-calorie sugar-rich 
liquid produced by flowering plants that 
provides nutrition (thus, energy) for 
pollinators. This high energy diet is necessary 
for organisms with fast metabolisms such as 
small insects, mammals, and hummingbirds, 
who require the high calorie intake to power 
energy-consuming movements like flight. Some 
pollinators, such as beetles, also eat the protein-
rich pollen, so the plants that they visit must 
produce enough pollen to ensure that there is 

some left over for the purposes of  pollination!
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Figure One: Flower Anatomy
http://kvhs.nbed.nb.ca/gallant/biology/flower_anatomy.jpg

Figure Two: A Bee Covered in Pollen
http://www.flickr.com/photos/33774669@N00/6972320738/sizes/h/in/
pool-17096523@N00/
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 When the pollinators come into contact with the flower to obtain nectar or pollen, the 
flower ensures that the organism leaves covered in pollen, like the bee in Figure Two. Little 
hairs on pollinators’ bodies ensure that the pollen adheres tightly. This way, when the pollinator 
moves on to another flower of  the same species, the pollen may get brushed upon the stigma of 
the receiving plant upon the pollinator’s arrival. 

 Therefore, pollination is far from an act of  altruism on the part of  the pollinator. This 
process defines the symbiotic relationship that the various pollinator species have with 
flowering plants. 

Coevolution
 Mutualism often results in the coevolution of  species. Evolution is the change in 
inherited characteristics of  a population over time due to a selective pressure. In coevolution, 
two species that are highly dependent on one another exert a selective pressure on each other; 
therefore, their characteristics change in complementary fashions. This phenomenon is 
observed in pollinators and their respective flowers. Over time, the characteristics of  
pollinators have adapted to make pollinating more efficient, while the plants have developed 
characteristics to attract pollinators, thus enhancing their prospects of  reproduction and 
survival. 

Examples of Characteristics Driven by Coevolution 
Bees can perceive UV light, which is not visible to humans. Placing the flowers that are 
pollinated by bees under a UV lamp allows us to detect these hidden colors and patterns. The 
markings direct bees to the source of  pollen and nectar. 

Darwin’s Moth has a proboscis over twice the length of  its own body! This length is 
matched by a similarly elongated nectary of  the flower, Angraecum sesquipedale. The moth is 
named for the great naturalist who postulated that given a flower possessing such a long 
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Figure Three: How Bees See Flowers
Left: http://www.dailymail.co.uk/sciencetech/article-473897/A-bees-eye-view-How-insects-flowers-differently-us.html
Right: http://blog.growingwithscience.com/wp-content/uploads/2011/11/Mimulus_nectar_guide_UV_VIS.jpg
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nectary, there must exist an organism with an equally long appendage to acquire the nectar 
lying within.

Bats that pollinate often do so at night, meaning that flower color does not play a large role in 
attracting these mammals. Most bat-pollinated flower species are pale in color and have strong 
odors ranging from fermented to fruity to musky. 

Hummingbirds do not have highly 
developed senses of  smell, so vision plays a key 
role in pollination. Flowers pollinated by 
hummingbirds are typically red or orange, and 
have long nectaries that fit the birds’ beaks. 
Hummingbirds out of  all pollinating species are 
especially noted for their large consumption of  
nectar - they eat twice their body weight in 
nectar every day!

Butterflies and beetles  need broad petals to 
stand on. Butterflies tend to pollinate brightly colored 
flowers with sweet scents and long nectaries, which 
complement their proboscises. Beetles pollinate many of 
the most primitive flowering plants, as they are the 
oldest pollinators on Earth. 
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Figure Four: Darwin’s Moth and Angraecum sesquipedale
Left: http://www.flickr.com/photos/kqedquest/3256354461/  

Right: http://www.flickr.com/photos/8238947@N06/6958222441/

Figure Five: A hummingbird taking nectar from a flower
http://www.flickr.com/photos/blackbird_hollow/4801463766/lightbox/

Figure Six: A butterfly visiting a flower
http://www.flickr.com/photos/40726390@N00/219840308/lightbox/
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Flower mimicry of  females that are in heat is common in species that are pollinated by 
bees, wasps, and beetles. This attracts male pollinators who might be on the lookout for a mate. 

Your everyday life is affected by pollination!

๏ The food you eat - A world without pollinators would be a world without many of  the 
fruits and vegetables you like to eat (even chocolate!) as well as medicinal plants. 

๏ The economy - Through their action as pollinators, honey bees contribute to the 
production of  billions of  dollars worth of  crops in America every year. 

๏The environment - The greater number of  pollinators in an area, the healthier the 
local ecosystem. Because pollinators and plants are so interdependent, any decline in pollinators 
threatens plant survival, and losing plant species contributes to pollinator species decline.
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Figure Seven: Many examples of  mimicry in flowers
From TED talk video with Jonathan Drori: The Beautiful Tricks of  Flowers: http://www.ted.com/talks/jonathan_drori_the_beautiful_tricks_of_flowers.html
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Resources:
1. The Pollinator Partnership (P2) is a nonprofit organization headquartered in San 

Francisco, California. P2 works to protect the health of  managed and native pollinating 
animals vital to our North American ecosystems and agriculture. Visit their website at 
www.pollinator.org

2. A great fact sheet about pollinators from DoD Energy, Environment, Safety & 
Occupational Health Network and Information Exchange: http://www.denix.osd.mil/nr/
upload/Pollinator_-_General_Factsheet_8-7-09-4.pdf

3. A teacher resource packet from PBS on how to teach young students about many aspects of 
pollination: http://www.pbs.org/americanfieldguide/teachers/insects/insects.pdf

4. Fun Facts about Pollinators from the National Academy of  Science: http://dels-
old.nas.edu/pollinators/aboutpollinators.shtml
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