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CONCEPT
1

Nitrogen Cycle in

Ecosystems

• Describe nitrogen’s roles as a nutrient.
• Define nitrogen fixation and explain how it occurs.

Lentils, anyone?

Why are legumes important to biological cycles? Nitrogen gas, as found in the atmosphere, is not useful to
organisms. Legumes have bacteria in their root nodules that fix nitrogen. Putting legumes into a crop rotation
reduces fertilizer costs and makes the soil and the crops healthier.

Nitrogen as a Nutrient

Nitrogen (N2) is vital for life on Earth as an essential component of organic materials, such as amino acids, chloro-
phyll, and nucleic acids such as DNA and RNA. (Figure 1.1). Chlorophyll molecules, essential for photosynthesis,
contain nitrogen.

Nitrogen Fixing

Although nitrogen is the most abundant gas in the atmosphere, it is not in a form that plants can use. To be useful,
nitrogen must be “fixed,” or converted into a more useful form. Although some nitrogen is fixed by lightning or
blue-green algae, much is modified by bacteria in the soil. These bacteria combine the nitrogen with oxygen or
hydrogen to create nitrates or ammonia (Figure 1.2).

Nitrogen-fixing bacteria either live free or in a symbiotic relationship with leguminous plants (peas, beans, peanuts).
The symbiotic bacteria use carbohydrates from the plant to produce ammonia that is useful to the plant. Plants use
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FIGURE 1.1

(a) Nucleic acids contain nitrogen (b) Chlorophyll molecules contain nitrogen

FIGURE 1.2

The nitrogen cycle.
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this fixed nitrogen to build amino acids, nucleic acids (DNA, RNA), and chlorophyll. When these legumes die, the
fixed nitrogen they contain fertilizes the soil.

Up the Food Chain

Animals eat plant tissue and create animal tissue. After a plant or animal dies or an animal excretes waste, bacteria
and some fungi in the soil fix the organic nitrogen and return it to the soil as ammonia. Nitrifying bacteria oxidize
the ammonia to nitrites, while other bacteria oxidize the nitrites to nitrates, which can be used by the next generation
of plants. In this way, nitrogen does not need to return to a gas. Under conditions when there is no oxygen, some
bacteria can reduce nitrates to molecular nitrogen.

This very thorough video on the nitrogen cycle with an aquatic perspective was created by high school students: http
://www.youtube.com/watch?v=pdY4I-EaqJA&feature=related (5:08).

MEDIA

Click image to the left for more content.

Summary

• Nitrogen is an essential component of many organic molecules.
• Nitrogen is fixed when it is changed into a form that organisms can use.
• Bacteria and some fungi fix organic nitrogen into ammonia and nitrifying bacteria oxidize it to nitrates.

Practice

Use this resource to answer the questions that follow.

http://www.youtube.com/watch?v=ZCogeBk92NA

MEDIA

Click image to the left for more content.

1. What percentage of the air is nitrogen?

2. How is nitrogen removed from the air?

3. What contributes nitrogen to the soil?

4. What happens to soil nitrates?

5. How is nitrogen released from the soil?
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Review

1. Describe how nitrogen is fixed.

2. Why are legumes important as nitrogen fixers?

3. How is nitrogen fixed in an aquatic environment?
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