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ABSTRACT

Sarption of phosphate in the presence of low molecular mass organic ligands on tropical soils may

be the rule and not the exception in rhizopheric soils. We studied the sorption of phosphate in the

absence and presence of citric acids in three cultivated soils of the Nigerian Guinea Savanna. Soil

samples were collected from three different locations of different pedogenic characteristic (Alfisol
fram Minna, Ultisol from Mokwa and Oxisol from Ankpa). Treatment consisted of three separate

sorption experiment in which citric acids were added to the soil in sequence with phosphorus was

conducted. These treatments included (1) addition of P before citric acid (2) addition of citric acid

before P and (3) simultaneous addition of both P and citric acid. In the absence of citric acid

(control),the concentration of phosphate sorbed was significantly higher than the concentration of

phosphate sorbed when citric acid was added to all the soils. However; the amount of phosphate .
sorbed when citric acid was introduced 1o the soils was found to be dependent of the sequences of |
us additions. Adding citric acids before P to the soils significantly reduced phosphate sorption ﬂlan
either adding P. before citric acid or adding citric acid and P simultaneously for all the soils studied.
These findings suggest that citric acid was possibly sorbed to sites not only specific to ligands
also 1o sites common to both phosphate ions and organic ligands in soils. Therefore, adding orgai
residues before fertilizer-P in the same field can make for a better supply of P1ocrops.
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The soil sample were collected from three
different locations of different pedogenic
characteristics. These locations were :Minna
(9°40°N.6°30°E), Mokwa(9°18’N. 5905°E) and
Ankpa(6°32°'N, 7°15°E) in the Guinea Savanna of
Nigeria. Three sites were sampled as representative
of each location. The soil samples were air dried
and passed through a 2mm sieve.

The particle size distribution of the soil was
determined by the hydrometer method after
dispersion with sodium — hexametaphosphate. The
soil pH was determined in duplicate. i.e H,O and
0.01m CaCl, at the ratio of soil solution ratio of
1:2. Organic carbon was determined by Walkley —
Black dichromate oxidation method as described
by Walkley and Black (1934). Phosphorus was
extracted with Bray 1 solution and measured by the
method of Murphy and Riley (1962).Cation
Exchange Capacity (CEC) was determined by
Ammonium Acetate leaching. The Ammonium
Oxalate extractible Fe and Al (Fed and Ald) were
determined by the method described by Jackson ef
al; (1986).While. the dithionite citrate-Bicarbonate
(DCB) extractible Fe and Al (Fe_ and Al ) were
determined by the method of Mehra and Jackson
(1960). The selected properties of the soil are

presented in table 1.

Sequences of citric acid and phosphate additions

The citric acid used in this experiment was
obtained commercially. Concentrations of 0.05M
of this acid were prepared. Three different
sequences of citric acid and phosphate additions
were evaluated to determined the effect of citric
acid on P adsorption. The sequences were as

follows:

~ Addition of P solution before citric acid.(P - CA)

. 2 g of sieved soils were weighed in to a
polyethylene centrifuge tubes with tight screw caps.

“To the soils in the tubes were added five levels of

phosphates (0. 50, 100. 200 and 400pg g*') from a
tock solution of KH,PO, .Some few minutes later ,
amounts of citric acid solution (0, 1.25,
and 5.0 ml) were added to the soil and
made to 20ml mark with deionised

colorimetrical
as the diffgre _
phosphate remai

2g of sieved soil we
polyethylene cenﬁﬁige tubes.
tubes were added variable amount of
(0.1.25,2.50.3.75 and 5.0 ml). Five levels of P
(0,50,100,200 and 400pg g"'soil) were late
10 the soil from stock P. solution. The tubes were
made to 20ml mark with deionised water as
described previously. Two to three drops of
chloroform was added and the centrifuge tubes were
shaken for 16hrs. The soil suspension was
centrifuged at 10,000rpm for 15mins and filtered
through Whatman No 42 (ashless) filter paper.
Phosphate in the filtrate was determined
colorimetrically, while the Phosphate sorbed was
calculated as the difference between phosphate
added and phosphate remaining in solution.

Simultaneous additions of P and citric acid.(P/CA)
2g of sieved soil were weighed in to
polyethylene centrifuge tubes. Five levels of
P(0.50,100.200 and 400pug.g") from a stock P
solution along with various amounts of citric acids
(0.1.25.2.50,3.75.and 5.0ml) were added to the soil
in the tube. To achieve the simultaneous addition
of P and citric acid at the same time. an aliquot
containing the appropriate concentration of P was
taken from the P stock solution and combined with
appropriate concentration of citric acid in a 10ml
glass cylinder. The mixed P and citric acid were
transferred 1o the soil in the centrifuge tube. The
tubes were made to 20ml mark with distilled water
as described previously. Two o three drops of
chloroform were added and the centrifuge tubes
were shaken for 16hrs. The | uspensions was
for 1 tes and filtered

colorimetrically, wl
the difference betw
solution.
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