Nitrogen cycle

What is the nitrogen cycle? How is nitrogen important to the earth and
living organisms? Read to know more.

Nitrogen is the most abundant element in our atmosphere- approximately
78% of the atmosphere, hence is crucial to life. Nitrogen is found in soils
and plants, in the water, and the air. It is also essential to life as a key
building block of DNA, which determines our genetics, is essential to plant
growth, and therefore necessary for the food we grow.

The balance of nitrogen is crucial for the environment and the life it
sustains. When plants lack nitrogen, they become yellowed, with stunted
growth, and produce smaller fruits and flowers. But when too much
nitrogen is supplied it pollutes water systems and endangers aquatic life.

Nitrogen is a chief constituent of the bodies of living organisms as the
Nitrogen atoms are found in all proteins, hormones, chlorophylls, vitamins,
and DNA.

Plants and microbes compete for the limited nitrogen available in the soil-
hence it acts as a limiting agent for both natural and agricultural
ecosystems and exists in the atmosphere as N..

Other sources of atmospheric nitrogen oxides are industrial combustions,
forest fires, automobile exhaust, and power generating stations.

What is eutrophication?

Excess nitrogen can also leach from the soil into underground water
sources, entering aquatic systems as above-ground runoff. This excess
nitrogen can build up, leading to a process called eutrophication.

When excess nitrogen enriches the water, it leads to unrestrained growth of
plants and algae which block the light from reaching the bottom layers of
the water system. This can even cause a lake to turn bright green or other
colors, with an “algal bloom” of smelly algae called phytoplankton.



When these phytoplankton dies, microbes in the water decompose them
and the process reduces the amount of dissolved oxygen in the water. This
can lead to the formation of a “dead zone” that does not have enough
oxygen to support most life forms eventually killing the organisms. These
dead zones can form in freshwater lakes and also in coastal environments
where rivers full of nutrients from agricultural runoff flow into oceans.
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The Nitrogen cycle:

The nitrogen cycle is a biogeochemical cycle by which nitrogen is
converted into multiple chemical forms as it circulates through the
atmosphere, and the terrestrial, and marine ecosystems. The conversion of
nitrogen can be carried out through both biological and physical processes.

Stages of the nitrogen cycle:

Nitrogen-fixing
Nitrification
Amonification
Denitrification

PN~

Nitrogen fixation:
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Nitrogen is usable only after it is fixed. Nitrogen
fixation is a process where bacteria convert N,into
ammonia, a form of nitrogen usable by plants.
Non-symbiotic bacteria or free-living

bacteria- Azobacter and Beijemickia (aerobic);
Clostridium and Rhodosprillium (anaerobic).
Symbiotic bacteria- Rhizobium- live in association
with leguminous root nodule plants.

Some cyanobacteria, blue-green algae (Nostoc,
Anabaena, Spirulina) are major sources of nitrogen
fixation in oceans.

The lightning and UV radiation also provide enough
energy to convert nitrogen to nitrogen oxides.

The industrial process like fertilizer factories also
accomplish nitrogen fixation,

« Nitrification: ammonia to nitrates

Ammonium ions are directly taken up by some plants
while most absorb nitrates obtained by oxidizing
ammonia and ammonium ions.

Ammonium ions are first oxidized to nitrite

by Nitrosomonas/ Nitrococcus bacteria.

Nitrite is then oxidized to nitrate by Nitrobacter
bacteria (chemoautotrophs).

Plants absorb these nitrates and convert them into
amino acids.

« Ammonification: urea, uric acid to ammonia

Living organisms produce nitrogenous waste
products like urea and uric acid.

These waste products and dead remains of the
organisms are converted back into inorganic
ammonia and ammonium ions by bacteria by
ammonification.

. Denitrification: nitrate to nitrogen

The process of reducing nitrate in the soil to nitrogen
is called denitrification.

Soil and oceans have denitrifying bacteria like
Pseudomonas and Thiobacillus which convert
nitrate/nitrites to elemental nitrogen.

This nitrogen is released into the atmosphere
completing the cycle.
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Effect of human activities of the nitrogen cycle:

The excessive use of fertilizers for farming is one of the major causes of
eutrophication in water systems. The agricultural runoff contains an
uncontrolled amount of nutrients that cannot be balanced by the natural
cycle.

Nitrogen gases and aerosols released by factories can be directly toxic to
certain plant species, affecting the physiology and growth of plants near
large sources of nitrogen pollution. Changes to plant species may also
occur, as the accumulation of nitrogen compounds increases its availability



in the ecosystem, eventually changing the species composition, plant
diversity, and nitrogen cycle.

Reactive nitrogen from human activities can cause nitrate accumulation in
the natural water environment, which can create harmful impacts on
human health. Excessive use of N-fertilizer in agriculture has been one of
the major sources of nitrate pollution in groundwater and surface water
which can lead to nitrate poisoning.
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