Tool-kits for the sustainable management of Ghana’s riverine biodiversity
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Indicator 5: Concentration of available  phosphate
Summary

Phosphorus (P) is present in water as organic or inorganic compounds, usually in the form of phosphate (PO4).  Both organic – associated with organic molecules – and inorganic P can be dissolved in the water or suspended in particulate form.  The term ‘total phosphorus’ (TP) comprises all forms of P.  Plants and algae use inorganic PO4 for growth and reproduction.  Animals obtain their P from plants or other animals that have fed on plants, and they recycle it via excretion and decay.  Inorganic P is remineralised from organic P by microorganisms in the water column and sediments.  If an increase in water P concentration occurs (eutrophication), sediments low in P may take it up and store it.  Conversely, P can be released into the water column from P-rich sediments, especially in low oxygen conditions.
In the environment, P is present in rocks that are gradually worn away by weather, especially rain, into soils and rivers.  In many catchments there is a constant supply of P, which washes down into water bodies when runoff occurs.  The total loading of P to a water body is often directly related to runoff rates.  Phosphorus is continually recycled in the natural and human environments, and there is a low level of supply from the metabolism of aquatic organisms.  In addition, there are many external P sources such as farm animal effluents, irrigation waters, drained wetlands, cities, and industrial installations.  In rivers, P is gradually shunted downstream towards the sea, but it can build up to very high concentrations in lakes.  
Total nutrients ultimately set a limit on biomass.  Plants and algae need many different nutrients, and P is (with nitrogen) one of the most likely to become exhausted if plants’ demand for nutrients exceeds the rate of supply.  Where TP concentrations are increased, there follows a general increase in plant and animal biomass, with concomitant changes is species assemblage compositions.  
If, as is commonly the case, other plant nutrients are in abundance in a river, an increase in the rate of supply of P can lead to accelerated growth of plants and algae, including phytoplankton, which may increase to create turbid conditions and nuisance blooms.  In extreme cases, these may contain toxins or lead to deoxygenation, and the consequent mortality of aquatic animals.
Measurement and Sources of Data

Phosphorus in its dissolved form can be important, and therefore should be measured, at very small concentrations e.g. 10 g L-1.  Measurement usually consists of determination of inorganic PO4 by reaction with ascorbic acid and ammonium molybdate, whereupon the P concentration is directly related to the colour density of the solution, and can be read on a spectrophotometer (APHA 1992).  Dissolved P is measured on filtered water, so that P-containing particles are removed.  Measurement of TP is made on the unfiltered water sample and involves ‘digestion’ of the sample using an acid solution at high temperature.  This converts all of the P present into PO4, which can then be measured in the same way as for dissolved P.
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