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DESCRIPTION

Nutrient cycling is the continuous and
transformation of chemical elements between living organisms,
soil, water, and the atmosphere. Elements such as carbon,
nitrogen, phosphorus, sulfur, potassium, calcium, and
magnesium are required for the growth and functioning of
plants, animals, and microorganisms. Unlike energy, which
generally moves through ecosystems in one direction, nutrients
are repeatedly transformed and reused. Microorganisms,
particularly bacteria and fungi, contribute substantially to these
processes by decomposing organic materials and changing
nutrients into different chemical forms.

movement

Plants obtain many nutrients from soil, water, and the
atmosphere. Carbon dioxide from the atmosphere is
incorporated into organic compounds through photosynthesis,
while nutrients nitrogen, phosphorus,
potassium, calcium, and magnesium are absorbed primarily
through plant roots. Once nutrients enter plant tissues, they
become part of proteins, nucleic acids, membranes, pigments,
and other cellular components. Animals obtain these nutrients
by consuming plants or other organisms. When organisms die or
release waste materials, nutrients return to the environment and
become available for further transformation.

mineral such as

Decomposition is an important stage in nutrient cycling. Dead
leaves, roots, wood, animal remains, and other organic residues
contain nutrients in complex forms. Fungi and bacteria release
enzymes that break down these materials into smaller
compounds. Some of the released substances are absorbed
directly by microorganisms, while others enter soil solution and
may later be taken up by plants. Soil animals such as
earthworms, termites, mites, and insects also contribute by
fragmenting organic residues and increasing the surface area
available for microbial activity.

Carbon cycling involves movement of carbon among the
atmosphere, plants, animals, microorganisms, soil, and water.
Plants absorb carbon dioxide during photosynthesis and convert
it into organic compounds. These compounds pass through food

webs when organisms consume plants or other organisms.
Respiration by plants, animals, and microorganisms returns
carbon dioxide to the atmosphere. When organisms die, their
carbon enters soil and water through decomposition. Some
carbon is rapidly returned to the atmosphere, while another
portion remains in soil organic material for longer periods.

Nitrogen cycling is especially important because nitrogen is
required for amino acids, proteins, nucleic acids, chlorophyll,
and several other biological compounds. Atmospheric nitrogen
is abundant, but most plants cannot use nitrogen gas directly.
Nitrogen-fixing bacteria can convert atmospheric nitrogen into
forms that become biologically available. Some of these bacteria
live freely in soil, while others form associations with plants such
as legumes.

After nitrogen enters biological systems, it moves through
organisms and organic materials. When plants and animals die,
microorganisms decompose nitrogen-containing compounds.
Organic nitrogen may be converted into ammonium through
mineralization. Other microorganisms can convert ammonium
into nitrite and nitrate through nitrification. Plants can absorb
nitrate and ammonium, while certain microorganisms can
return nitrogen to the atmosphere through denitrification under
low-oxygen conditions.

Nutrient cycling also occurs in forests and grasslands. In forests,
leaves, branches, roots, and dead organisms provide continuous
organic inputs. Fungi and bacteria decompose these materials
and release nutrients that can be taken up by vegetation.
Grasslands receive substantial carbon inputs through root
growth and turnover. Grazing animals transfer nutrients through
dung and urine, while microbial decomposition returns
nutrients to soil.

CONCLUSION

Nutrient cycling is a continuous biological and chemical process
that maintains the availability of essential elements within
ecosystems. Plants, animals, fungi, bacteria, soil organisms,
water, minerals, and atmospheric processes all contribute to the
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movement and transformation of nutrients. Carbon, nitrogen,
phosphorus, and sulfur undergo different pathways, yet each
cycle depends strongly on microbial activity and interactions
among organisms. Effective understanding of nutrient cycling
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supports agriculture, soil management, water quality protection,
ecosystem  conservation, and environmental  research.
Maintaining balanced nutrient movement is essential for
productive soils and functioning natural ecosystems.
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