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Nitrogen and Agriculture 

Nitrogen (N) is critical for agriculture and is required for plant, animal and 

soil health. While N exists in the soil in several forms it changes or transforms 

easily from one form to another. Animals use N to build protein and DNA, while 

plants need N for chlorophyll in order to achieve maximum growth. Algae in 

ponds also use N, but their rapid growth can use up all the oxygen in the water. 

Farmers apply a lot of N either in the organic (manure, compost) or 

inorganic (synthetic fertilizer) form. When they harvest plants the N becomes feed 

for animals and people. 

Nitrogen Sources 

1. Lightning 

2. Inorganic fertilizers 

3. Nitrogen Fixation 

4. Animal Residues 

5. Crop residues 

6. Organic fertilizers 

Forms of Nitrogen 

1. Urea  CO (NH
2
)2 

2. Ammonia  NH
3 
(gaseous) 

3. Ammonium  NH
4
 

4. Nitrate  NO
3
 

5. Nitrite  NO
2
 

6. Atmospheric Di-nitrogen N
2
 

7. Organic N 
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Nitrogen 

1. Nitrogen (N) is an essential component of DNA, RNA, and proteins, the 

building blocks of life.  

2. All organisms require nitrogen to live and grow.  

3. The majority (78%) of the Earth’s atmosphere is N
2
. 

Nitrogen’s triple bond 

1. Although the majority of the air we breathe is N
2
, most of the nitrogen in the 

atmosphere is unavailable for use by organisms.  

2. This is because the strong triple bond between the N atoms in N
2
 molecules 

makes it relatively inert.  

How can we use N2  ? 

In order for plants and animals to be able to use nitrogen, N
2

 gas must first be 

converted to more a chemically available form such as ammonium (NH
4

+

) or 

nitrate (NO
3

-

). 

Nitrogen Fixation (N
2 
--> NH

3
 or NH

4

+

) 

 

Bacteria (called Nitrogen-fixing bacteria). 

These bacteria form symbiotic relationships with host plants.  

The bacteria live in nodules found in the roots of the legume family of plants (e.g. 

beans, peas, and clover). 
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In aquatic environments (like fish tanks).  

 

Blue-green algae (cyanobacteria) is an important free-living nitrogen fixer. 

 

ENVIRONMENTAL:  

High-energy natural events which break the bond N2  

Examples: (lightning, forest fires, hot lava flows). 

 

HUMAN IMPACT HOW? 

Nitrogen Fixation N2 --> NH3 or NH4
+ 

 

1. Nitric Oxide (NO) is released into the atmosphere when any type of fuel is 

burned. 

2.  Nitrous Oxide (N2O) is released into the atmosphere through bacteria in 

livestock waste and commercial fertilizers applied to the soil.  

3. Removing nitrogen from the Earth’s crust and soil when we mine nitrogen-

rich mineral deposits. 

4. Discharge of municipal sewage adds nitrogen compounds to aquatic 

ecosystems which disrupts the ecosystem and kills fish. 

5. Cultivation of legumes all fix nitrogen.  
  

What is Nitrogen? 

1. Nitrogen makes up about 78% of our atmosphere.  

2. Nitrogen in the atmosphere it is mostly in the form of N2, which is a compound 

that plants and animals cannot use. 

3. The process of converting nitrogen into compounds that can be used by plants 

and animals is called the Nitrogen Cycle. 

 

How does atmospheric nitrogen (N2) get changed into a form that can be used 

by most living organisms? 

By traveling through one of the four processes in the Nitrogen Cycle! 
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Process 1: Nitrogen Fixation 

Nitrogen fixation: is the process in which the N2 compound in the atmosphere 

breaks and combines with other compounds. The nitrogen is fixed when it 

combines with hydrogen or oxygen. 
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Process 2: Ammonification 

 

 

Nitrogen Mineralization also called Ammonification 

Organic N --> NH4
+ 

- Decay of dead things, manure, etc.  

- Done by decomposers (bacteria, fungi, etc.)  

- During this process, a significant amount of the nitrogen contained within the 

dead organism is converted to ammonium (NH4
+). 

Ammonification: 

Ammonification is a process in which the organic nitrogen of plants and 

animals after their death is converted to ammonium ions (NH4) by the action of 

saprotrophic fungi and bacteria.  

The saprotrophs use the ammonia (NH3) to synthesize their own proteins and 

other nitrogen-containing organic compounds. 
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Process 3: Nitrification 

 

 

Nitrification 

It takes place in two stages: 

  In the first stage, ammonium (NH4
+) is converted to nitrite (NO2

-). This 

reaction involves the addition of oxygen to ammonia, giving rise to 

hydroxylamine (NH2OH), which is further oxidized to nitrite.  

 This reaction is completed by the bacteria such as Nitrosomonas, 

Nitrosospira,…etc. 
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 The second stage of nitrification involves the oxidation of nitrite (NO2) to 

nitrate (NO3) by bacteria of the genera Nitrobacter, Nitrospira and 

Nitrococcus.  

 The reaction proceeds by the addition of water followed by the removal of 

hydrogen. 

Process 4: Denitrification 
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