The “Energizer”
in Crop Nutrition

Phosphorus is present in every living cell, both plant and animal. There are no substitutes for this
element. Phosphorus is often referred to as “The Energizer” for its role in converting the sun's energy
into food, fuel, and fiber. Phosphorus plays a key role in photosynthesis, the metabolism of sugars,
energy storage and transfer, cell division, cell enlargement, and transfer of genetic information.

Why is phosphorus important?

Some of the benefits that phosphorus provides in growing plants are:
* Improved root growth * Better water use efficiency

« Earlier maturity of grain * Increased yields

* Higher crop quality

What nutrients do crops need?
Nutrient uptake varies greatly among major
agricultural crops. Corn and wheat are
considered a high phosphorus use crops while
soybeans, rice and cotton are viewed more as
heavy potassium users. The goal is to soil
sample to understand what the soil should
provide to the crop and apply the difference
between crop uptake needs and the amount
the soil will provide.

Nutrient uptake by major crops

Crop #N #P,0, #K,0 #S
Corn (180 bu.) 240 100 240 28
Soybeans (60 bu) 325 65 140 25
Wheat (55 bu) 120 45 85 13
Rice (7500 Ibs) 120 60 170 12
Cotton (1500 Ibs) 180 65 155 40
Source: IPNI

When does the corn plant
need phosphorus?

A 180-bushel corn crop requires 100 pounds of
P,O,. Approximately 30% of the total phos-
phorus is taken up by the plants in the first 50
days. Unlike potassium, phosphorus is required
in larger quantities though maturity. Shortly
before pollination, corn plants remove over 3
pounds of P,O, per acre per day.

P,O, usage by 180-bushel corn crop

Days % of total use Total %
0-25 4 4
26-50 27 31
51-75 36 67
76-100 25 92
101-125 8 100

Phosphorus deficiency in corn

Deficiency symptoms:

» Twisted ears or irregular kernel rows

* Purple or reddish color on lower leaves and stems
* Overall stunted plants

* Delayed silking



Importance of balanced nutrition

Nitrogen is critical for growth, but the nitrate form is very
mobile in the soil, and can move into ground and surface
water. In corn, without phosphorus fertilizers added (red
line), adding more nitrogen fertilizer can dramatically
increase soil nitrate. In contrast, where phosphorus
fertilizers were added (green line), the corn crop utilized
the additional nitrogen added and soil nitrate levels only
increased moderately with increases in nitrogen. At the
optimum rate of nitrogen for corn, (arrow) adding
phosphorus reduced soil nitrate levels by 66%.

Impact of phosphorus levels on yield

Adequate phosphorus is necessary for higher yields and
improved grain quality. The amount of phosphate fertilizer
required is dependent on existing soil test levels. The
critical level of phosphorus in the soil is approximately 20
ppm. Yield losses can be severe as the soil P levels drop
below 20 ppm. For example, a field testing 10 ppm that
did not receive phosphorus fertilizer would be expected to
yield 80% of a field that was above the critical level. It
takes approximately 18 pounds of P,O; to raise soil test
levels 1 ppm.

Case scenarios for 180-bushel corn yield goal - Crop removal =70 # P,0,/acre

Soil P level = 10 ppm Soil P level = 20 ppm

Desired soil P level for no
yield reduction = 20 ppm

Desired soil P level for no
yield reduction = 20 ppm
University rec. = 100 # P,O, University rec. = 70 # P,O,
Application = 50 # P,O, Application = 70 # P,O,
Soil P levels drop 1 ppm/year Soil P levels unchanged

Expected yield loss = 7%
(or 13 bu/acre)

Expected yield loss = 0%

Consequences: None expected

Consequences: Insufficient P
late in the season may lead to
reduced nitrogen uptake and
premature death, lower test
weights.
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Soil P level = 30 ppm

Desired soil P level for no
yield reduction = 20 ppm

University rec. = 0 # P,O,
Application = 0 # P,O,
Soil P levels drop 4 ppm/year

Expected yield loss = 0%

Consequences: Deficiencies
may occur in cool, wet years
before soil P becomes avail-
able Better to apply a minimum
of 50# P,0, to ensure adequate
levels of P to the plant.

Note in scenario 2 & 3, soil test P is above the critical level and limited yield responses will be received with application of P. When
soil test P is above the critical level, farmers often still apply crop removal levels of P to maintain soil test levels, increase their land
values, and use fertilizer purchases in their business tax planning decisions. lowa State University recommendation.
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