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QUESTIONS are often asked about the effectiveness,
composition, and plant availability of various phospho-
rus (P) fertilizer sources. Questions such as: “Is liquid
more available to the crop than dry P fertilizer? Is one
source better than another in alkaline soils? Can the
optimum P rate be reduced with certain sources?” are
probably asked more frequently in tough economic times
than during periods of greater prosperity since growers
are seeking to maximize efficiency of inputs. These and
other commonly asked questions can be addressed in a
simple review of the fundamentals of P fertilizer sources
and agronomics.

Practically all inorganic P fertilizers come from
phosphate rock (PR).  In the U.S., it is a naturally
occurring sedimentary rock composed largely of calcium
phosphate minerals (apatite).  The first commercial
mining of PR in the U.S. began in 1867 in South Carolina.
Deposits in Florida were discovered in the 1880s as
production in South Carolina was declining.  The U.S. is
currently the world’s largest producer of phosphate
rock, accounting for nearly 29 percent of the total world
production.  Most of the PR production in the U.S. is in
Florida, North Carolina, and several western states.  In
fact, Florida and North Carolina currently account for
about 86 percent of U.S. PR production.

Most conventional commercial P fertilizers are made
by reacting PR with sulfuric acid to produce phosphoric
acid (green or wet process acid).  The phosphoric acid is
further reacted with ammonium (ammoniation) to
produce ammonium phosphate fertilizers such as
diammonium and monoammonium phosphate (DAP and
MAP).  Production of ammonium polyphosphate
fertilizer (APP) requires dehydration and polymerization
of phosphoric acid prior to ammoniation.  Raw PR is

sometimes used as a fertilizer source.  However, it is of
limited solubility compared to P fertilizers (Table 1), and
is usually not effective in near neutral pH or alkaline
soils since its chemistry is similar to the unavailable
calcium phosphate compounds already present in these
soils.

The most common commercially available inorganic
P fertilizers are DAP, MAP, and APP. These sources
have the advantage of high water solubility (Table 1)
and high plant food content that result in reduced costs
of transport, handling, and storage. DAP and MAP are
ammonium orthophosphates. Orthophosphate is the
form of P that is absorbed by plant roots, so after these
granular materials have dissolved, their P is available for
crop uptake. Although MAP and DAP perform similarly
on a “per unit P” basis, there are differences worth
noting. An important one is in the potential for ammonia
production when placing P in the seed furrow. In-furrow
DAP has greater potential for seedling ammonia damage
than does MAP, especially in alkaline and/or calcareous
soils. Therefore, in-furrow recommendations for MAP
are generally more lenient than for DAP. Another
difference is the pH of the initial soil reaction…with
DAP it is about 8.5, whereas with MAP it is 3.5. There
have been some reports of improved crop response with

Commercial Phosphorus Fertilizer…
Know Your Sources

Table 1. Total N, P2O5, and water soluble phosphate
percentage of various P sources.

 Content, %  Water soluble
Source N P2O5 P2O5, %

DAP 18-21 46-53 90-100
MAP 11-13 48-55 90-100
APP 10-15 34-37 100
PR  —- 25-40 0
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MAP compared to DAP on calcareous and high pH
soils, but these are generally not substantiated. Most
agronomists agree that there is little difference in the
performance of these two sources.

The term polyphosphate refers to two or more
orthophosphate ions combined together. This polymer-
ization, or chain building, is accomplished by the
dehydration of phosphoric acid. Liquid APP fertilizers
are produced by ammoniation of polyphosphates. Before
plants can utilize polyphosphate it must be converted to
orthophosphate via a hydrolysis reaction. This conver-
sion occurs rapidly enough in soils that it does not
affect the value of APP as a P source. One unique and
advantageous characteristic of APP is its chelating or
sequestering ability. Relatively high concentrations of
micronutrients can be maintained in APP solution
through sequestration.

Some manufacturers and vendors claim that their P
fertilizer can be used at greatly reduced rates compared
to conventional sources with the same or better results.
These claims are often associated with nontraditional
materials of unusual chemistry and/or high purity. One
manufacturer of nontraditional fertilizer products
provided corn yield data comparing its “high perfor-
mance” fertilizer program to “conventional” fertilizers
(i.e., MAP, DAP, and APP). The manufacturer’s sug-
gested N, P, and K rates were far less than for the
conventional program. The average yields were similar

for both programs. While the nontraditional, low-rate
program looks good on the surface, one should always
evaluate such evidence and claims through the lens of
sound agronomic principles. Table 2 shows the rates for
both programs for a 150 bu/A corn yield goal and the
estimated removal of N, P
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rates for P and K in the nontraditional program are only
a fraction of what is removed in grain at the desired
yield. In fact, only 14 percent of P and 11 percent of K
removal were applied in the low rate scheme. This
program will result in the depletion of soil P and K and
ultimate yield loss…clearly not a sustainable approach.

When selecting a P fertilizer source, keep in mind the
following.

• Evaluations have shown that fertilizers containing
at least 60 percent water soluble P are effective in
meeting crop requirements during the growing
season.

• Research has found that all common P fertilizer
sources perform similarly when equal rates are
applied and method of application is comparable.

• Except where P fertilizer is to be placed with seed,
the source that is the best will usually be deter-
mined by factors such as product availability,
preference, dealer service, and price.

There are no “magic bullets”… if something sounds
too good to be true, then it probably is!  �

Table 2. Comparison of low rate fertility program promoted by a nontraditional
product manufacturer to a conventional program and crop removal
of N, P2O5, and K2O for 150 bu corn yield goal.

 Recommendations Removal in Nontraditional
Nutrient Nontraditional Conventional  150 bu grain program deficit

- - - - - - - - - - - - - - - - - - - - lb/A - - - - - - - - - - - - - - - - - - - -

N 99 170 113 -14
P2O5 9 30 66 -57
K2O 5 60 44 -39


