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Assgsament of available phosphorus status in goils is
often unsatisfactory since P availability is regulated by
many processes, mainly, adsorption, precipitation and
diffusion. pH and P buffer capacity are the two main
factors that influence P availability through their effect
on these processes, In this study laboratory and greenhouse
experiments were conducted using twenby soils from
different locations of Sri Lanka with thé main objectives
of investigating the nature and magnitude of P retention in
these soils and to identify suitable chemical extractants -
to assess P availability in relation to soil pH and P
buffer capacity.

Initial avallable P status of soils were analyzed by
five extractants, namely, Olsen, Bray-l, Dray-2, CAL and
De-ionized water. An adsorption experiment was conducted by
equilibrating soils with increasing P concentrations and
measuring the solution P after equilibrabtion, Adsorption
data were fitted +to differen! isotherms, including
Langmuir, Freundlich, Temkin and Langmulr two- aurface
equations,

The relationships belween so0il properties and V¥
adsorption parameters were studied by =imple linear
regression analysis. To oblain information on available P
status of these so0ils a greenhouse pot experiment was
conducted using rice (variety 1H-4) as the indicator plant,

maintaining soil moisture at 70% field capacity. Cumulative
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phosphorus uptake by rice plant after four harvests within
a total vegetative period of 120 days was determined.
Relationships between P extracted by different extractants
with P uptake wvalues were established by simple linear
regresaion.

Results of the adsorption experiment indicated that in
golls with pH greater than 5.0, precipitation seem to be
the dominant mechanism of P retention. Langmuir one-surface
isotherm was the most appropriate to describe P adscrption“
of these soils. None of the soil properties except cation
exchange capacity showed a significant relationship with P
adsorption parameters. Maximum Buffer Capacity (MBC) values
calculated using two~ surface Langmuir isotherm indicated
thatt soils collected from Lunuwila was the least buffered
while the soil collected from Nuwara Rliyva was the most
buffered with.MDC values of 5.3 (ug P sorbed/ ug P in
solution) and 5717 (pg P sorbed/ pg P in solution)
respectively.

P guantities extracted by all extractants showed a
gignificant relationship with cumulative phosphorus uptake.
The highest correlation was observed with Bray-2 extracltant
(Iﬁ=0.58”, p<0.01) and the lowest was observed wilh Olsen
extractant (r2=0.45*, p<0.05). When soils of pH greater than
5,0 were considered separately, the relationship belween P
uptake and amount of phosphorus extracted improved for all
five methods, and for these soils CAL method seem to be tLhe

moal suitable. None of the methods seem to be appropriate
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to asgess P availability of strongly acidic soils with pH
less than 5.0, Of the chemical extractants tested, Bray-2,
CAL and De-ionized water seem to be more suitable for
egtimating P availability in soils with low P retention,
None of the methods except perhaps the Olsen method seem to
be suitable to assess P availlability of soils with high P
retention., Bray~2 method was found to be the most suitable
extractant to assess available P status of solls with a
wide range of chemical properties. 'The findings of these
experiments emphasize the importance of cunsidering soil
chemical properties such as pH and P buffer capacity in
selecting  an appropriate extractant t.o ag8ess P

avallability of soils.





