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NITROGEN 
 

Nitrogen in Plants 

Healthy plants often contain 3 to 4 percent nitrogen in their 

above-ground tissues. This is a much higher concentration 
compared to other nutrients. Carbon, hydrogen and oxygen, 
nutrients are the only other nutrients present in higher 
concentrations (and don’t play a significant role in most soil 
fertility management programs). 

Nitrogen is so vital because it is a major component of 
chlorophyll, the compound by which plants use sunlight 
energy to produce sugars from water and carbon dioxide (i.e., 
photosynthesis). It is also a major component of amino acids, 
the building blocks of proteins. Without proteins, plants 
wither and die. Some proteins act as structural units in plant 
cells while others act as enzymes, making possible many of 
the biochemical reactions on which life is based. Nitrogen is a 
component of energy-transfer compounds, such as ATP 
(adenosine triphosphate). ATP allows cells to conserve and 
use the energy released in metabolism. Finally, nitrogen is a 
significant component of nucleic acids such as DNA, the 
genetic material that allows cells (and eventually whole 
plants) to grow and reproduce. Without nitrogen, there 
would be no life as we know it. 

 
Soil Nitrogen 
Soil nitrogen exists in three general forms: organic nitrogen 
compounds, ammonium (NH4

+
) ions and nitrate (NO3

-
) ions. 

At any given time, 95 to 99 percent of the potentially 
available nitrogen in the soil is in organic forms, either in 
plant and animal residues, in the relatively stable soil organic 
matter, or in living soil organisms, mainly microbes such as 
bacteria. This nitrogen is not directly available to plants, but 
some can be converted to available forms by microorganisms. 
A very small amount of organic nitrogen may exist in soluble 
organic compounds, such as urea, that may be slightly 
available to plants. 
 
The majority of plant-available nitrogen is in the inorganic 
forms NH4

+
 and NO3

-
 (sometimes called mineral nitrogen).  

 
 
 
 
 
Ammonium ions bind to the soil's negatively charged cation 
exchange complex (CEC) and behave much like other cations 
in the soil. Nitrate ions do not bind to the soil solids because 
they carry negative charges, but rather, exist dissolved in the 
soil water, or precipitated as soluble salts under dry 
conditions. 
 
Natural Sources of Soil Nitrogen 
The nitrogen in soil that might eventually be used by plants 
has two sources: nitrogen- containing minerals and the vast 
storehouse of nitrogen in the atmosphere. The nitrogen in 
soil minerals is released as the mineral decomposes. This 
process is generally quite slow, and contributes only slightly 
to nitrogen nutrition on most soils. On soils containing large 
quantities of NH4

+
-rich clays (either naturally occurring or 

developed by fixation of NH4
+
 added as fertilizer), however, 

nitrogen supplied by the mineral fraction may be significant in 
some years. Atmospheric nitrogen is a major source of 
nitrogen in soils. In the atmosphere, it exists in the very inert 
N2 form and must be converted before it becomes useful in 
the soil. The quantity of nitrogen added to the soil in this 
manner is directly related to thunderstorm activity, but most 
areas probably receive no more than 20 lb nitrogen/acre per 
year from this source. Bacteria such as Rhizobia that infect 
(nodulate) the roots of, and receive much food energy from, 
legume plants can fix much more nitrogen per year (some 
well over 100 lb nitrogen/acre). When the quantity of 
nitrogen fixed by Rhizobia exceeds that needed by the 
microbes themselves, it is released for use by the host legume 
plant. This is why well-nodulated legumes do not often 
respond to additions of nitrogen fertilizer. They are already 
receiving enough from the bacteria. 

 
https://www.cropnutrition.com/efu-nitrogen  
 

 

 

 

 

 

 

 

 

 

 

 

Without nitrogen, there would 
be no life as we know it. 
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