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P concentration in plants ranges between 0.1 and
0.5%, considerably lower than N and K. Plants
absorb either H,PO,” or HPO, (orthophosphate)

depending on soil pH
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Fig. 2. Phosphate distribution curves.
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CaHPO,.2H,0O(brushite),DCPD > CaHPO,(monetite, DCP )
>B-Ca,(PO,),(B-tricalcium phosphate ,B-TCP)>
Ca;(PO,);0H(hydroxyapatite, HA) >
Cac(PO,);F(fluorapatite,FA)
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Phosphate Mineralization <l ) giudl) diea

P Mineralization and Immobilization in Seoils In general, P mineralization and

immabilization are similar to N in thac both processes occur simulraneously in soils
and ean be depieted as follows:

Mineralization
Organic P~ " Inorganic ¥ (H,PO, /HPO, )

Tmmobilization
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Soil organic P originates from plant and animal residues, which are degraded by
microorganisms to produce other organic compounds and release inorganic P
(Fig. 5-1). Phosphatase enzymes catalyze the mineralization reaction of organic P by:

0 0

| Phosphatase ||
R=0=-P=-0" + HH{} = H=-0=-F=-0"+ R-OH

|

0 0

The quantity of P mineralized in soils increases with increasing organic P content
(Fig. 5-21). In contrast, the quantity of inorganic P immaobilized is inversely related
to soil organic P, such that as the ratio of soil organic C:P increases (i.e., decreas-
ing organic P), P immobilization increases (Fig. 5-22). Residue C:P ratio determines
the predominance of P mineralization over immobilization, just as residue G:N
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Phosphate reactions in soils
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P Adsorption Reactions: H,PO, - and/or HPO, 2 will
adsorb to mineral surfaces (Fig. 5-1). In acid soils, Al
and Fe oxide and hydroxide minerals are primarily
involved in P adsorption. Because of the acidic
solution, the mineral edge surface has a net (+)
charge, although both (+) and (-) sites exist .The
predominance of (+)charges readily attracts H,PO, -
and other anions. P ions adsorb to the Fe/Al oxide
surface by interacting with -OH and/or OH, * groups
on the mineral surface (Fig. 5-13).



Figure 5-13

Mechanism of P adsorp-
tion to Al/Fe oxide sur
face. Phosphate bonding
through one A0 bond
results in readlly desorbed

(labile) P; however, bonding

through two Fe-0 or A0
honds produces a stable
structure that results in very
little P desorption.
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When H,PO, is bonded through one Al-O-P bond, the H,PO, can
be readily desorbed (labile P) from the mineral surface to soil
solution. When H,PO, - bonds with two Al-O, a stable six-member
ring is formed (Fig. 5-13). Consequently, desorption is more
difficult (non-labile P), reducing plant available P. In acid soils, P
adsorption also readily occurs on the broken edges of kaolinite
clay minerals. Again, exposed-OH groups can exchange for H,PO,
-similarly to surface exchange with Fe/Al oxides. Cations held to
the surface of silicate clay minerals also influence P adsorption by
developing a small (+) charge near the mineral surface saturated
with cations. This small (+) charge attracts small quantities of
anions such as H,PO,". As discussed earlier, precipitation of Al-P
minerals in acid soils and Ca-P minerals in neutral and calcareous
soils occurs at high P concentrations.
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