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Phosphorus and the Environment 
 
Where does phosphorus naturally come from? 
 
Phosphorus is a naturally occurring element in the soil. It occurs in plants only in a small 
amount.  However, it is the one element that is greatly affected by other factors which will 
greatly affect the availability for uptake.  
 
What does phosphorus do for the plant? 
 
Phosphorus stimulates root and plant growth, plus increases bloom size. It is essential for bloom 
and seed formation, and is an important constituent of nucleic acids. It also promotes new growth 
and causes early maturation in plants.  Phosphorus is also essential for photosynthesis, 
conversion of carbohydrates and metabolism, energy transfer, and other plant functions.  
 
What happens if there is a phosphorus deficiency? 
 
A deficiency of phosphorus has an overall stifling affect on the plant. Leaves will drop fast 
without turning yellow and there may be dead areas on the leaf.   Leaves turn a dull gray green 
color and the leaf edges may curl under. Purplish discoloration will also appear on leaves. Buds 
and blooms will be slow to develop. 
 
Phoshphorous deficiency is more evident on lower leaves. Purpling begins at leaf tip and 
progresses along margins while glyphosate injury purples the midrib. New leaves that are 
emerging do not show as much purpling 
 
What happens if there is an excess of phosphorus? 
 
Excess phosphorus will cause interference with the uptake of minor nutrients such as zinc, 
copper, and iron, which will cause deficiencies of those elements, even if large amounts are 
available. 
 
What are some common sources of phosphorus in the environment? 
 
Commerical fertilizers, manuare, biosolids applied to land, wastewater treatment plants, 
livestock grazing, non-ag fertilization and septic systems 
 
Is phosphorus toxic to animals and humans? 
 
No.  Phosphorus is not considered directly toxic to animals or humans so there is NO drinking 
water standard. 
 
 



Why is phosphorus such a problem, then? 
 
Phosphorus pollution effects are indirect through algae stimulation and resulting oxygen 
depletions in water bodies (eutrophication).  This leads to fish kills and all sorts of problems.  
 
How does phosphorus get into the water? 
 
Phosphorus sticks to soil particles which then move off site to surface waters with eroding soil, 
surface runoff or flooding and through subsurface drainage such as transport from tile lines to 
surface waters. 
 
Once phosphorus has been moved on sediment into an aquatic system, a recurrent problem can 
occur over several years as sediment settles and is re-suspended over and over.  So, need to stop 
it from reaching the aquatic system because P is the limiting factor for algae and aquatic 
microorganisms. 
 
How does phosphorus cause reduced oxygen? 
 
Phosphorus stimulates the growth of algae in the water which can reach schhigh populations that 
havea mass die off and the decomposition of the biomass eats up all the oxygen, in turn killing 
off organisms that need the oxygen to survive. 
 
What level of phosphorus in the water generally accelerates eutrophication? 
 
Concentrations above 0.02 ppm in lake water will usually accelerate eutrophication. 
 
Why are phosphorus surface applications particularly bad? 
 
Nutrients accumulate near surface of systems where fertilizers or manures are repeatedly surface 
applied.  This makes it easy for particles with phosphorus adhered to them to move off site. 
 
Are organic or inorganic sources of phosphorus more likely to move off site? 
 
Organic sources.  However, be cautious about using agronomic soil P testing to predict potential 
P runoff because a high level of plant available P does not have to equal a high level of 
environmentally mobile P. 
 
Can poultry manure mess up my levels of phosphorus? 
 
Yes.  Poultry manure contains VERY high rates of P…annual soil tests are strongly 
recommended for areas receiving manure.  If soil tests levels are high, rotate manure 
applications. 
 
How can I get nitrogen into the soil without adding phosphorus? 
Planting leguminous plants can be a way to add nitrogen back into the system without adding 
phosphorus with it; legumes also boost organic matter.  Vegetative buffers can also help to trap 
phosphorus. 

 



I have tried soil testing for Phosphorus at several different labs---they all seem to use 
different tests.  Why? 
The reason is that phosphorus is mostly bond to other things in the soil, and you need different 
kinds of tests to pry the phosphorus off the things it is bound to and to coordinate with the soil 
chemistry of the location you are testing.  Phosphorus may be bound to calcium in one type of 
soil, bound to iron in another, or to aluminum oxides in a third. 
 
 
To confound matters further, the natural soil pH has an influence on the availability of 
phosphorus in the soil solution to either plants or to bind with particles and thus move off site.  
So just because the phosphorus can be extracted in a lab in particular quantities, it does not mean 
that those quantities would be available in the soil normally.  
 
Based on the ph of your soil, the following recommendations are made by the National Resource 
Conservation Service on the type of phosphorus test best suited for your site: 
 
Acid Soil: pH of less than 6: Try Bray 1, Mehlich 1 or Mehlich 3, Water, IIP and AER 
 
Slightly acid soil to slightly alkaline: pH 6.0-7.2: Try Bray 1, Mehlich 3, Olsen, Water, IIP, and 
AER 
 
Alkaline, calcareous soils: pH greater than 7.2: try Olsen, Water, IIP and AER 
 
If you change soil test labs, ask the lab manager how your phosphorus soil test values and 
recommendations may vary from your previous reports. 
 
 
How often should I test my soil for phosphorus? 
 
Test soil every 2-3 years.   
 
Are there some good tips to help me evaluate my soil test? 
 
When trying to convert between parts per million (ppm) and pounds per acre, double ppm to get 
pounds/acre, halve pounds/acre to get ppm. 
 
Sometimes you’ll get reserve phosphate test results which give you a reading higher than the 
available phosphorus (sometimes much higher).  For annuals consider available P only but for 
perennials like turf you should consider the reserve because it can be accessed by changing soil 
chemistry (like optimizing pH), or incorporating mycorhizzae. 
 
 What can I do to reduce phosphorus runoff? 
 
Managing irrigation to reduce runoff is the most effective may to reduce P movement. 
Check nozzles, other application equipment. 
 
Reduce or minimize compaction. 
 



Use buffer strips to trap sediment with bound P: Buffer strips at least 35 feet wide have been 
show to reduce P loading from 50-90% 
 
How should I sample my soil for phosphorus? 
 
Tilled soil: take samples from the top 6-8 inches or to the depth of the tillage layer 
 
No till soil: samples should be 4-6 inches deep. 
 
Divide large areas into smaller areas based on management, productivity, soil type and collect 
15-20 cores/subunit to form a composite to represent 40 acres. 
 
 


