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ABSTRACT

The combined application of organic acids and
inorganic phosphate fertilizer has been suggested
as a means of reducing phosphate adsorption and
increasing the availability and solubility ol applied
phosphate in weathered tropical soils. We studied
the effect of some sclected organic acids on
phosphate sorption and availability in an alfisol of
Nigerian Guinca Savanna soil under laboratory
conditions. Five levels of phosphorus (0, 50, 100,
200 and 400 pg g) with or without the addition of
0.05 M concentration of acetic, citric and lartaric
acids were introduced into the soil in a completely
random design at three replicate. The concentration
of phosphate sorbed by the soil in the treatment
without the introduction of organic acid (control)
was significantly( P< 0.05) greater than the
concentration of phosphate sorbed when organic
acid was added irrespective of the organic acids
used. The capacity for reduction on P adsorption
and increased in P availability appears 10 followed
the order of citrate > tartrale = acelate (31, 43 and
70mg kg™ respectively). These three organic acids
have the potentials fo increase the availability of P
in soil but need to be evaluated at the ficld scale.

INTRODUCTION
Phosphate deficiency often limits crop production

in acid tropical soils such as oxisols, ultisols and
alfisols. These soils contain appreciably amount of
oxides, hydroxides of Iron and Aluminium and low
activity clays that predominantly influcnce
phosphate sorption ( Palomo et. al, 2006). When
phosphate levels are o low, phosphorus
deficiency in plant represents a major constraint (o
world agricultural production (Wang ef. al, 2008).
The widespread occurrence of phosphorus
deficiency in most arable lands in Nigeria has led
{0 the intensive use ol phosphorus fertilizer.
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Rescarch into management practices 10 increase
phosphate availability in a weathered soil and at the
same time curtailed its leaching 1o conlaminate
lakes, streams and ground walcr remains highly
imperative. The application of combined organic -
inorganic inputs has been onc management
practices suggested (o increase  phosphorus
availability in weathered soils (Agbenin and

Igbokwe, 2005).

Several authors (Earl et al, 1979, Bhatti
ef.al,1998., Agbenin and Igbokwe, 2005 and
Palomo ef, al, 2006.) reported that many naturally
occurring soil organic acids released during the
decomposition process of plant and animal
residues, root exudates and some intermediate
product of plant and microbial metabolisms are
capable of complexing and chelating metal ions
like Al, Fe, Cu, Zn and Mn. In addition, Jones
(2000) and Palomo ef. al, (2006) reported that
citrale, tartrate, and lannatc derived from
degradation of humic substances have greater
affinity for Al and Fe oxides than phosphate
(Violante and Huang, 1989). Thus, these organic
acids can compete strongly with P for adsorption
sites on Al and Fe oxide systems. In soils with
appreciable amounts of these oxides, phosphate
sorption will be severely curtailed in the presence
of these ligands (Bhatti er al, 1998). The
adsorption of these organic acids can physically
block phosphate sorption sites on soil colloids
thereby reducing phosphate adsorption.

There is little information on the elfect of organic
acids on phosphate sorption in the guinea savanna
soils. Therefore, the objective of this study was to
evaluate the influence of three organic acids on
phosphate sorption and availability in upland sandy
clay loam alfisol of Nigerian Southern Guinea

Savanna.

Page 1142

SAAT FUTO 2012




Scanned with CamScanner




o - v *
INT'L JOURNAL OF AGRIC. AND RURAL DEV. SAAT FL
Phosphate adsorption isot
The phosphate adsorption isotherm of the soil
in the study was determined by ploting fhe
Table 1. Physico — chemical properties of the equilibrium concentration of phosphate against the
experimental soil used in the study. amount of phosphate adsorbed. The grapmeal
- - - representation of the adsorption isotherm of the soil
Soil properties Series A is shown in Figure 1. The curve followed a -:
: lateau pail .Il‘scviderufromlheamﬂﬂt
Sand (g kg') 640 :',g]c of l‘im adsorplm i:n increased with the increase m
silt ke’ the concentration of P, but at 2 cenain point of
/46 80 ) higher concentration, the level of P becomes almost
Clay (g kg') 260 constant with no more capacity 10 P
Similar adsorption isotherms have
Textural class Sandy Clay Loam reported by Li ef .al. (2000), Agbenin, (2003) and
‘ Sarfaraz et. al, (2009).These authors reported hat
‘ pH ( CaCl,) 541 the main soil componcnls influencing phosphats
| | sorption includes: soil pH, nature of clay content,
Org. C.(gke) 8.9 organic matter and amorphous Fe and Al oxides.
Exch.Ca (emol kg) 2.20 The relative amount of P adsorbed :
E dramatically higher at low concentration than a
Exch.Mg (cmol kg™) 0.63 higher concentration. This suggests thal reactic
. ¥ between phosphate and the soil was rapid on initial
Exch.K (emol ke™) 0.26 contact, This perhaps could have been due (o the
; - low available P content (Table 1) resulting in the
Exch.Na(emol kg) 0.4 high adsorption potential at the surface. Similas
u Exch.acidity (mmol kg"')  0.02 ??;Saunns have already been reported by E
Available P. (mg kg') 421 s
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- Figure 1. Phosphate sorption isotherm of the experimental soil md in the study.
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