
 
 
 

 

 

 

 

 

 

What is pollination? 
Pollination is the process of sexual reproduction in plants. During pollination, pollen grains (the male 
sex cells) are transferred to the female reproductive organs. Pollination enables fertilization, which 
allows a plant to bear fruit and seeds. To produce a seed, which carries the genetic material of a plant, 
a female plant needs to be pollinated with the correct type of pollen. 

What does pollination involve?  
The process of pollination involves the transfer of pollen from the male part of a plant (in flowers, this 
is the ‘stamen’) to the female part of the plant (the ‘pistil’).  
 
 
 
 
 

 

 

 

 

 

 

 

More details on the female reproductive parts of a flower.  
The main female reproductive parts in a flower are the carpels, which in many plants are fused together to form 
a pistil. The pistil is usually found in the center of a flower and is composed of three parts: a sticky part on top 
called the stigma, a thin tube leading downwards called a style, and the sac at the bottom called an ovary. 
When the pollen (the male gamete) reaches the female part of the flower, it becomes stuck on the stigma and 
proceeds to travel down the style into the ovary. The pollen then meets with the ovules in the ovary and 
fertilizes them to begin the process of seed formation.  

More details on the male reproductive parts of the flower.  
The main male reproductive part of a plant is the stamen, made of anthers and filaments. The anther is the part 
of the flower that produces the pollen (gamete) and the filaments are the long stalks that hold up the anthers. 
 

 
	  
  

Male: The male part of the flower consists of 
the anther and filament. Together they make 
the stamen.  

 
Female: The female part of the flower 
consists of the stigma and style with the 
ovary where the ovule is contained at the base 
of the flower. Together they make the carpel. 
A flower may have a single carpel, or many. 
Together, all the carpels are called the pistil.   
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Image Source: Wikimedia Commons/Anjubaba CC BY-SA 4.0  work adapted 



	  

 
 

 

 

 

 

 

 

Different types of pollination  
Pollination can occur in several ways. First, if pollen from a plant’s stamen transfers to the same plant’s 
stigma, it is called self-pollination. When pollen is transferred from a plant’s stamen to the stigma of a 
different plant, it is called cross-pollination.  

How does cross-pollination occur?  
For cross-pollination to occur, pollen needs to be transported from flower to flower. Cross-pollination 
can occur using natural forces like wind or water (abiotic pollination), or by working with pollinating 
animals (biotic pollination).   

• Abiotic pollination occurs without the assistance of 
living organisms. Some plants are adapted to use wind 
pollination, called anemophily. This is usually seen in 
grasses, sedges, pines, and other species found in open 
areas. A small number of water plants have evolved to 
use water movement for pollination, called hydrophily. 

• The vast majority of plants (around 80%) require the help 
of animals for pollination (biotic 
pollination).  Worldwide, there are around 200,000 
different species that act as pollinators, including bees, 
butterflies, moths, flies, birds, and some mammals. 
About 1,000 of the species are vertebrates (birds, bats, 
small mammals, etc.) and the rest are invertebrates.  

Why would an organism want to provide pollination services for plants? 
The pollination process generally benefits both the plant and the pollinator. The pollinating creature 
will often receive some form of reward from the plant as an incentive to visit the flower. This reward 
can be nectar, which is an energy rich liquid, or pollen, a food that is high in protein.  Some plant 
species have developed ways to cheat or deceive pollinators to provide pollination services without 
providing a reward, and some insects have devised a way to rob nectar without pollinating the plant, 
often by chewing through the base petals of a plant and drinking the nectar from the outside. Usually, 
the plant becomes pollinated and the pollinator gets a food reward, and both plants and their 
pollinators win.  
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     How does a plant make seeds? 
1. Pollen grains land on the sticky stigma.  
2. A pollen tube grows down the style, and the male sperm nuclei 

travels down to the ovary.  
3. The sperm nucleus fuses with the female ovules and fertilizes them 

to begin the process of fertilization.  
4. The ovules develop into seeds, and the ovary swells into a fruit.   
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How can you tell if a plant is abiotically or biotically pollinated?  
You can often tell if a plant is pollinated by animals (biotically) or by wind (abiotically) based on the 
features of the pollen grains. Pollen grains are very tiny, so these features can only be seen with the 
aid of a microscope. The shapes and sizes of pollen grains are surprisingly diverse. They can be 
oblong, spherical, triangular, smooth, spiky, pitted, among many other traits. All of these features 
allow the pollen to do what it does best: fertilize the female flower to create seeds and fruit.  
	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
	  
Wind pollinated (abiotic) pollen grains are smooth, light, and small and sometimes have wing-like extensions to 
aid in wind transport. The plants themselves produce a large amount of pollen because it increases the chances 
of pollen reaching the flowers of plants of the same species. As you can see in the picture to the right above, 
wind-pollinated plants also have very long, dangling anthers, which allow the wind to catch the pollen.  
	  
 	  
	  
	  
	  
	  
	  
	  
	  
	  
 
 
Animal or insect-pollinated (biotic) plants have sticky or barbed grains of pollen. The barbed features help the 
pollen stick to the pollinator’s hair or hair-like structures, similar to Velcro. This maximizes the amount of pollen 
that is transported by pollinators to the stigma for fertilization. Above is a picture of sunflower pollen grains, 
which are commonly pollinated by insects. As you can see, it has many pits and spikes to stick to a pollinator 
(such as the honey bee to the right).  

Pollination is a complex process 
Since plants cannot freely move around like animals can, they need to use different strategies to reproduce. 
Some plants self-pollinate, while others use outside forces such as wind, animals, or water to carry out successful 
pollination. For more information about pollinators, go to www.pollinators.msu.edu. 
 

Smooth, wind-
pollinated pollen 
(left) and clouds of 
pollen blowing in the 
wind off of dangling 
anthers (right) 

	  

Common sunflower 
pollen grains (left) 
and bumble bee 
covered in dandelion 
pollen (right).	  	  
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Image Source: Wikimedia Commons/ToniVakiparta CC 
BY-SA 4.0 

Creative Commons. Photo by Guérin Nicolas 
Image Source: Wikimedia Commons/Louisa Howard, 
Dartmouth CC Public Domain 
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