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Importance of Phosphorous in 
organisms

• Phosphorus (P) is an essential element to all life, being 
a structural and functional component of all organisms. 

• Phosphorus provides the phosphate-ester backbone of 
DNA and RNA, and it is crucial in the transmission of 
chemical energy through the ATP molecule. 

• Phosphorus is also a structural constituent in many cell 
components such as phosphoproteins, and 
phospholipids in cell membranes, teeth, and bones.

• In some organisms it can also be present as 
intracellular polyphosphate storage granules.



Phosphorus occurrence in the 
environment

• Phosphorus occurs in only minute amounts in the 
atmosphere. 

• The main reservoirs of phosphorus are rock and natural 
phosphate deposits. 

• Phosphorus is the eleventh most abundant element in the 
Earth’s crust, comprising approximately 0.1% by mass.

• It occurs in the form of inorganic phosphate minerals and 
organic phosphate derivatives in rocks and soil.

• Apatite [Ca5(PO4
3-) (F,Cl,OH)] is the most common 

naturally occurring phosphorus containing mineral in the 
Earth’s crust (over 95% of Phosphorus is found in this 
form); however, approximately 300 additional minerals 
that contain phosphate (PO4

3-) have been described. 



• The organic phosphorus derivatives in soils and 
sediments include orthophosphate monoesters, 
orthophosphate diesters, phosphonates, and 
phosphorus anhydrides (specifically ATP).

• Of these, orthophosphate monoesters predominate, 
and in soils particularly, inositol phosphates such as 
phytic acid are abundant.

• In marine sediments and sedimentary rocks, organic 
phosphorus constitutes a minor fraction of the bulk 
sediment weight, and in most cases, it is also much less 
abundant than inorganic phosphorus forms.





• Phosphorus is released from the rocks and minerals by 
weathering, leaching, erosion, and mining for use as 
agricultural fertilizers.

• Nearly all of the phosphorus in terrestrial ecosystems 
comes from the weathering of calcium phosphate minerals. 

• Soil formation begins with the weathering of rock and 
minerals. In mechanical weathering, water, wind, 
temperature, and plants break down rock. 

• In chemical weathering, the activity of soil organisms, the 
acids they produce, and rainwater break down primary 
minerals.

• Mining is the process of digging things out of the ground.
• Leaching is a process of drain away of any mineral or 

material  from soil by the action of percolating liquid, 
especially rainwater.



Phosphorous cycle in Terrestrial Ecosystem



Phosphorous cycle in Aquatic Ecosystem



• In marine and freshwater ecosystems, the phosphorus 
cycle moves through three states: particulate organic 
phosphorus, dissolved organic phosphates, and inorganic 
phosphates.

• Organic phosphates are taken up quickly by all forms of 
phytoplankton, which in turn are eaten by zooplankton and 
detritus-feeding organisms.

• Zooplankton may excrete as much phosphorus daily as 
they store in their biomass, returning it to the cycle. More 
than half of the phosphorus zooplankton excrete is 
inorganic phosphate, which is taken up by phytoplankton.

• The remaining phosphorus in aquatic ecosystems exists in 
organic compounds that may be used by bacteria, which 
fail to regenerate much dissolved inorganic phosphate.



• Bacteria are consumed by the microbial 
grazers, which then excrete the phosphate
they ingest. Part of the phosphate is deposited 
in shallow sediments and part in deep water.

• In the process of ocean upwelling, the 
movement of deep waters to the surface 
brings some phosphates from the dark depths 
to shallow waters, where light is available to 
drive photosynthesis.



• These phosphates are taken up by phytoplankton. 
Part of the phosphorus contained in the bodies of 
plants and animals sinks to the bottom and is 
deposited in the sediments.

• As a result, surface waters may become depleted 
of phosphorus, and the deep waters become 
saturated. 

• Much of this phosphorus becomes locked up for 
long periods of time in the hypolimnion and 
bottom sediments, and some is returned to the 
surface waters by upwelling.









PHOSPHOROUS CYCLE 



The global phosphorus cycle
• The global phosphorus cycle  is unique among the major biogeochemical cycles in 

having no significant atmospheric component, although airborne transport of 
phosphorus in soil dust and sea spray is of the order 1 × 1012 g P/yr.

• Rivers transport approximately 21 ×1012g P/yr to the oceans, but only about 10 
percent of this amount is available for net primary productivity. The remainder is 
deposited in sediments.

• The concentration of phosphorus in the ocean waters is low, but the large volume 
of water results in a significant global pool of phosphorus.

• The turnover of organic phosphorus in the surface waters occurs within days, and 
the vast majority of phosphorus taken up in primary production is decomposed 
and mineralized (internally cycled) in the surface waters. 

• However, approximately 2 × 1012 g P/yr is deposited in the ocean sediments or 
transported to the deep waters. In the deep waters, organic phosphorus converted 
into inorganic, soluble forms remains unavailable to phytoplankton in the surface 
waters until transported by upwelling. On a geological timescale, uplifting and 
subsequent weathering return this phosphorus to the active cycle.
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