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Phosphorus is an element that is essential for life on Earth. P gives structure to DNA
molecules, which provide the blueprints for the genes of every living organism. P is also used to
store and transport energy in cells and aids in many other cell functions.

Because P is so essential to life, we call it a nutrient. Organisms like animals and plants need
P to be healthy. Our bodies need P, along with calcium to build healthy bones. But where do we
get the P we need? The answer is in our diet. According to the National Kidney Foundation,
foods high in phosphorus include chocolate, dairy products, beer, many types of beans, organ
meats, nuts and seeds, whole grains and some fish, including sardines and carp. It is easy for
us to go to the store, buy and eat any of these types of foods to fulfill our daily needs for P.
However, in most natural environments, like soils and streams, P is a limiting nutrient; the
supply is lower than the demand.

The weathering of rocks and decomposition or breakdown of organic matter (such as leaves,
other plant material and even animal waste) provide natural sources of P to soils and water
bodies. These processes take a long time to free up P, and the amount of P released from
these sources generally is not enough to supply organisms with all the P they need. As a result,
many have evolved strategies to deal with limited levels of P. In some cases, organisms have
adapted to survive on limited amounts of P; in other cases, they use some of their own energy
to free up P that is less available to them, and sometimes they partner up with other organisms
to get P in exchange for another nutrient, like carbon.

We have also adapted our behaviors to avoid P limitation. On farms, crops deficient in P will
have a reduced yield, which means that less of the crop will survive until it is ready to be
harvested. To protect their crops from P deficiencies, farmers apply fertilizers to increase the
amount of P available to the plants. It is well-understood that corn planted in a soil with limited P
will not grow as well as a corn crop that was fertilized. Homeowners use a similar strategy to
avoid P limitation in their lawns and gardens. They add “NPK” fertilizers or compost to increase
the supply of P so their lawns are lush and their plants are healthy. Avid gardeners will tell you it
is easy to spot P deficiencies in plants; just look for dark blue/brown/purple leaves and stunted
growth.

But when too much P is added to our fields, our lawns or gardens, the result can be unexpected
environmental issues. These issues arise because portions of whatever is not used by plants
can be carried away by water to other parts of the landscape that are traditionally starved for P
(like the soils and streams I mentioned above). When P is transported by water to streams and
lakes, algae and other stream organisms multiply because our fertilizers have provided them
with P and they do not have to use their own energy to acquire it. This excessive growth is
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called eutrophication. It can happen naturally without our influence, but instances like these are
very rare.

Where do environmental issues come into play, you may ask? The results of eutrophication is
what impacts the environment. Specifically, the real environmental issues develop when these
new organisms die. They sink to the bottom of a water body and decay. This decay process
consumes oxygen that would otherwise be used by fish and other aquatic organisms. Without
enough oxygen to survive, some of these aquatic organisms will likely die. Their deaths can
potentially impact fishing industries, reduce biodiversity and harm humans and ecosystems.

There are many ways to reduce the amount of P that travels to parts of the landscape that are
traditionally starved of P. The most simple solution is to apply only as much fertilizer as our
plants need. This will minimize the amount of P that gets transported from lawns and fields to
streams and lakes. We can figure out how much P we need to apply by getting our soil tested. If
we know how much P we have and how much our plants need, we can precisely calculate how
much more fertilizer we will need.

Balancing how much fertilizer we put into the system with how much the system needs is a
great first step toward reducing our P impact and improving water quality. This article is the first
in a four-part series on phosphorus, so please stayed tuned.


