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What makes some species successful 
invaders?

How does the mutualistic relationship between legumes and rhizobia benefit both organisms? 
Can you think of other mutualistic relationships?

Rhizobia are nitrogen fixing bacteria. After forming nodules on legume roots, they convert 
atmospheric nitrogen gas into other forms of nitrogen (ammonia or amino acids) that can be 
used by the host plant. In return, the bacteria receive sugars from the plant host as a carbon and 
energy source. The bacteria use that energy to live in the soil after they are released from dying 
legume nodules.
Humans and digestive bacteria, plants and bees, oxpecker and rhino are examples of some 
mutualistic relationships.

 Why do invasive species cause problems?

Many invasive species are flexible organisms. They can handle many environmental conditions and 
grow and reproduce quickly. Often, local predators and competitors are not adapted to invasive 
species and so cannot keep their populations in check. Invasive species expand  uncontrollably 
and outcompete native organisms for food and habitat, which affects biodiversity in the area 
and harms native species. Invasive species can also reduce the economic value of habitat, for 
example by crowding out nutritious plants upon which grazing livestock depend. These negative 
consequences are costly: we spend millions of dollars every year for restoration of affected areas.

Can you hypothesize what might make a legume a good invader? What could make a legume a 
poor invader?

Their ability to establish mutualistic interactions with a variety of rhizobium types might give them 
a big advantage:  When they first arrive in an area, if they can form mutualistic interaction with 
bacteria that are different from the ones used by their native counterparts, then they would not 
have to compete with native species for mutualistic bacteria. Because legumes get nitrogen from 
rhizobia, they use it more freely than other plants. But, this dependence on lots of nitrogen could 
make some legumes poor invaders, especially if they depended on very special or rare types of 
rhizobia that had not co-invaded or been available in the new habitat.
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How does climate change make
fish late for dinner?
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4 What do you think: Could climate change be helping invasive species take over? If so, how?

Invasive species are often generalists that can handle changes much faster than the non-
invasive species. Longer and warmer seasons might cause earlier blooming, more rapid shading 
by competitors, more soil nutrients, and different pollinators. So, yes, climate change may be 
helping invasive species to take over. However, we need more studies to better understand what 
might happen in the future.

What are the invasive species in your area? Conduct research about the work done by government 
and organizations to prevent or remove them. How can you get involved?

Answers will vary.


