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P cycling in soil. Internal P cycling (dashed lines) between soil solution P and adsorbed F,
solid mineral F, and organic P controls P availability to plants. Removal of P from the system
occurs primarily through crop removal; however, P losses occur from soil erosion, runoff, and

leaching.
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Figure 5-2

Relative plant availability and extractability of inorganic P forms in soil. H,PO,~ or HPO, * in
soil solution or weakly adsorbed to AEC sites on mineral surfaces are the dominant P sources
immediately available to plants. The strongly adsorbed and P-containing minerals provide

little immediate plant available P The arrows between P forms indicate that solution P can be
converted to any adsorbed or mineral P form. While weakly adsorbed P (labile P) can be readily
desorbed to solution (long arrow), strongly adsorbed (non-labile P) and mineral P conversion to
soluble P is substantially lower (short arrow).



TABLE 5-4
Common P MiNErALS FOUND IN Acip, NEUTRAL,
AND CALCAREOUS SOILS

Acid soils

Variscite AIPO,- 2H,0
Strengite FePO, - 2H,0

Neutral and calcareous soils

Dicalcium phosphate dihydrate (DCPD) CaHPQ, - 2H,0
Dicalcium phosphate (DCP) CaHPO;,
Octacalcium phosphate (OCP) Ca4H(PQ,);+2.5H,0
B-tricalcium phosphate (8-TCP) Ca;(POy,);
Hydroxyapatite (HA) Cas(PO,)30H
Fluorapatite (FA) Cag(POy)4F

Note: Minerals are listed in order of decreasing solubility.
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Figure 5-23
Manufacturing process
for common solid and
liquid P fertilizers from
rock phosphate.
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Figure 5-12

Solubility of Ca, Al, and Fe
phosphate minerals in soils.
See text for discussion.
tAdapted from Lindsay, 1979,
Chemical Equilibria in Seila, Wiley
Interscience, g T8T.)
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CommonN ORTHO- AND POLYPHOSPHATE FERTILIZERS

Commonly Analysis (%) % Total
Used Available
Feartilizer Abbreviations i) P KO 5 P F Compound
Calcium phosphates
Rock phosphate  RP 25-34 3-20  Cayg(POs)s- Fa- (CaCOs), - (Cal{OH )z
Single S5P 16-22 11-12  80-85  Ca(H,PO,),
superphosphate
Triple TSP 44-52 1-2 90-95  Ca(H,PO,),
superphosphate
Ammonium phosphates
MMonocammonium M AR 11=-13 48-562 0=2 100 MH:HzPO,
phosphate
Diammonium DAP 18-21 46-53 0-2 100 (NH,).HPO,
phosphate
Ammonium APP 10-15 35-62 100 (NH,)5HP.O, - NH,H,PO,
polyphosphate’
Urea ammonium uap 21-34 16-42 100 (M Hy )} sHP2O: - MHyHzP Oy

phosphate!

Monopotassium
phosphate

Dipotassium
phosphate

Potassium phosphates

51 35 100 KH,PO,

a1 41 100 K HPO,

‘Contains a mixture of ortho- and polyphosphates.
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TABLE 5-10

FERTILIZER P SOURCES AND THEIR REACTION CHEMISTRY IN S0ILS

P Source Saturated Solution Properties
Compound Formula Symbol pH P{m/) PrimaryCation m/L
Highly water soluble
Monocalcium Ca(HzPOy)z T5P 1.5 4.5 Ca 1.3
phosphatea
Monocammanium NH,;H,PO, MAP 3.5 29 NH, 29
phosphata
Ammonium (NH,):HP,0, APP 6.0 68 NH, 10.2
polyphosphate
Diammaonium (NH;),HPO, DAP 8.5 3.8 NH, 1.6
phosphata
Sparingly soluble’
Dicalcium phosphate ~ CaHPQ, DCP 6.5 =(0.002 Ca 0.001
Dicalcium phosphate ~ CaHPQ, - 2H,0 DCPD 6.5 =0.002 Ca 0.001
dihydrate
Hydroxyapatite Cap(PO4)s(CH); HA 6.5 =107 Ca 0.001

'Compaunds not used as fertilizers, induded for comparisan purposes.

Source: Sample et al,, 1980, In F. E. Khasawneh et al. (Eds.), Phosphorus in Agriculture, p. 275, ASA, Madizon, Wis.
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