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Linsyoor o perforns fanctions in plant metsbd e,
strty o and repreductien that cuonot be nerformed by
sny -ther element. Th» importance of phosphat2 chanistry
in calcarsous alkaline soils involv2s largsly th2 nature
ard razctions of slicntiy soluble calcium phosphate
naturally present in the soil and of th2 calcium
phospiatas resulting from the rezctions betwzen the soil

and thc appliad pnosphatic fartilizars.

Considerable data hava been accumulated concern-
ing soil factors affecting the availability of phosphorus
t> plants and the rsactions of tha fertilizer with the
soil, However, the reactions occurring betw:2en calcium
carbonate and calcium phosphate including soluble
phosphat2 fertilizers, which is considered to be the
most important factor in our soils: n2ed more informa~-
tions. Morecvar, it is known that salts of different
cstions and anions affect the solubility of soil
phosphate in diffsrent ways. Such affect can be con-
sidered of major importanze in arid regions ~ like ours -
beceuse of th2 greater abundance of soluble minerals and
salts. 1he results of axperiments with phosphate
compounds of low solubility have suggeasted that solubility

is incr2ased by some cations and reduced by others. This
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probles is imporiant in view of tho Figh rate of fixation
of phosshat»> appliad te cultivatea soils and consequent
low mecovery in crops. In addition, the factor of eo0il
moigture plays a good part in th2 svailability of native

ard appii2d phosphatz.

Therefore, this work was carried out to clarify
the typa of reactions occurring hetween the applied

phosphate and the solid phase - Ca CO3. A trial was
cornductad to find a tracer method to differentiate be-~

tween adsorbed and fixed phosphate, Mor2over, as some
attamps have been made to use saline water to irrigate
food plants because of the shortage of irrigation water.
Therefore, th2 effect of salts that are assumed to be
used as fartilizer or to be likely present in the soil
or irrigation water on the availability of native and
applied phosphorus was studid, In addition, the
effzct of soil moisture levels on the availability of

na¢ive and applied phosphate is also incorporated.

-
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REVISW  OF  LITERA TURE

Fixation of plant nutrizr*s in scils may be
dafinsd as the process whereby readily soluble plant
~utrients are changes to less-soluble forms by reaction
with irs~ganic or orgjanic components of tha soil, with
the re-ult that the nutrients bascome restricted in
their mobility in the soil and suffer a decrease in
thdir availability to the plant., Phosphorus can be
considered the major nutrient which is gr2atly affected
by fixation. The types of reactions by which phosphorus
becomes fixed includes adsorption, isomorphous replace-
ment, precipitation and dcuble decomposition (Kardos

1964),

Adsorption reactions may ba classified, ganerally,
into two types: chemical adsorption and physical
adsorption. Both types may be characterized by the
Freundlich adsorption isotherm or by th2 Langmuir
21corption equation. Low and Black (1950) found through
avplying Freundlich adsorption equation that the degree
of adsorption was increased by imncreasing temperature,
and hence, concluded that this reaction is a type of

chemical adsorption involving primary valence bonds,
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rather than a physical aisorpticon, Fincy Yreundlich
equation can represent sxchange reactions when applied
to ions, it was suggas.ad that this adsorption reaction
is an exchange r2action between phosnohate and hydroxyl
ions on the surface uf the soil rarticle, This ex~-
change adsorption re¢action resulis in the phosphate
ions kecoming attachad to exchargeable izon, aluminum,
and calcium ions of the clay and hydrous oxides, or

the same ions h2ld in the outer edgss of the lattice
(Low & Black 1950, Dean & BRubins 1947 and Haseman
et al 1950), They concluderd that although the short-time
reaction at low concentrations may be an adsorption
reaction, other reactions dominate at higher concentra-
tions and after more prolongec sontact. Applying Langmuir
isotherm to phosphate adsorption from dilute solutions
has several advantages (Olsen and Watanaba 1957). The
main one is that it provides a method to describa the
behaviour of the adsorb2d phosphorus. Agreement of the
phosphorus adsorption data with the Langmuir isotherm
has been considdred a strorgevidence for a monclayer

of adsorbed phosphorus on a surface, Evidence from
phosphate adsorption on Ca CO3 indicates, that in the
range of equilibrium concentrations where the Langmuir

equation applies, essentially all of phosphate adsorbed
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15 axchangeabla with P f{Gola 2t 3. 19%3), olsen Ry
found, that all F - adsorbed by calcareous soils from
dilut> seolutions was ex<hang2able with P32. As the
phosphorus concentration in solution increases, less of
the adsorbed phosphoxus is exshangaabla with P32. Similar
data were found by Fried and Dean (1955) for phosphorus
adsorbed on a ferrated IRC -50 sation~exchange resin,
They stated that the nature of the adsorbead phosphate,

or surface phosphate is unique compared to other phosphate
compounds, since it includes the fraction of all phosphate
compounds present in the soil which will readily equili-
brated with P32, Thus, the adsorbed phosphate could be
praesent in varying propertions of Ca , Fe and Al = phosphatec;
or mixtures of thesa, but each form would have a certain
fraction of the total phosphate as surface phosphates The
latter is common to all other forms present and closely
related to plant response (Olsen 1953, Olsen & Watanabe
1957, Baker 1964 and Dunbar & Baker 1965). Chu and Chang
(1966) mentioned that the surface activity of soil
phosphates was found to ba as much as, or even more, than
that of their solubility in determining the availability
of thesa phosphates to th2 plants. Hence, the nature and
properties of surface phosphates should be more thorvughly
studied.
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