The power and problems of

phosphorus

Most people probably don’t think about phosphorus very much during their day. Or at all. But in the next few decades,
phosphorus will be on everyone’s mind. This chemical element (with the symbol P) is essential for all life as it is part of many
biological molecules. P thus plays a vital role in agriculture, supporting the growth of healthy, productive crops. Unfortunately,
the world is running out of P resources.
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Phosphorus
often is a
limiting element
for plant
growth.
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Erosion,
eluviation and
crop removal are
major ways soil
loses Phosphorus.

phosphorus is

essential for

plants and animals as
it is part of nucleic
acids, bio-membranes and
central metabolites of
processes such as
photosynthesis,
synthesis and breakdown of carbohydrates,
and energy transfer
reactions.

There is only enough minable
phosphorus to last the next

30-40
years.
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countries control 90 percent of the world’s
known phosphorus supply.
Also: Iraq, Algeria, Syria, Russia, Brazil

United States

phosphorus remains in the
soil where it becomes either

tightly bound or used
by microbes, or through
eluviation and erosion
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branched root systems and

structures in locations

where soil nutrients, such as
phosphorus, are low.

enters and pollutes
rivers, lakes and seas.

The uptake of
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Phosphorus is not available in
nature on its own, but is found in
sedimentary and magmatic deposits,
mostly as mineral rock phosphate.

Unabsorbed

Phosphorus
is the sixth
most abundant
element in the
human body.

Phosphorus minerals are
predominantly used for
fertilizer production, but
are also needed in
production of steel,
phosphor bronze,
detergents and pesticides.

Crops are not always

efficient in uptake;
sometimes only

15-20% of

phosphorus is used
by crops.

Guano and manure
are additional, but less
important, sources OF
Phosphorus.

phosphorus
and nitrogen

by plant roots is
strongly controlled
by the nutrient
status in the shoot
(the leaves), implying
systemic control.

Noble principal investigator Wolf Scheible,
Ph.D., is exploring

the molecular basis
OF how
plants can
more effectively use
phosphorus.

By identifying the
signaling components
involved, scientists
might be able to
develop plants with
root systems that
are more efficient in
uptaking phosphorus
and nitrogen.

More efficient
root systems that
uptake nutrients
better might lower
fertilizer costs
and preserve crop
production for the

future.
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