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ABSTRACT

The tropical soils contain low available phosphorus (P), and most of P are in the
form of organic P which can be converted to available P by acid phosphatase secreted from soil
microorganisms. The objective of this study was to isolate microorganisms which can secret acid
phosphatase and release available P from organic P. Therefore, microorganisms secreting acid
phosphatase were isolated from soil, rhizosphere and leaf sheath of rice, cultured in acid sulphate
soil, by modified PikovskayaEs medium containing Na-phytate (P 5 mgL-1). The fast growing and
high acid phosphatase-secreting isolates were identified by DNA sequencing. The effect of pH on
acid phosphatase activity was examined. The ability of selected isolates in solubilization of
organic P (Na-phytate, Al-phytate and Fe-phytate) was studied by incubation of the isolates with
these organic P forms, and determination of released P in the cultured solution. Moreover, the
effect of Na-phytate, Al-phytate and Fe-phytate on the growth of the selected isolates and acid
phosphatase activity was examined by culturing the isolates in the medium containing Na-
phytate, Al-phytate and Fe-phytate. The effect of aluminum (Al), ferous (Fe), manganese (Mn)
and calcium (Ca) ions on growth of two selected isolates was studied by culturing them in the Na-
phytate medium containing 0, 5 and 10 mgL-1 of Al, Fe, Mn and Ca, and the effect of these ions
on the ability of Na-phytate solubilization was detected by incubation the isolates with Na-phytate
medium adding these ions separately. Finally, the effect of selected isolate on the growth and P
uptake of rice culturing in Murashige & Skoog medium containing Na2HPO4, Na-phytate, Al-
phytate and Fe-phytate was investigated.

It was found that 157 isolates can grow in the medium, but only two isolates,
AR101 and AR102 can secrete high amount of acid phosphatase.  Both 2 isolates were yeast,
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genus Ustilago. The optimum pH on acid phosphatase activity was 3.5-4.5. The activity of acid
phosphatase secreted from AR101 (3,690 nmol min-1 mL-1) was remarkably higher than AR102
(956 nmol min-1 mL-1). Aluminum, ferous, manganese and calcium ions in the medium did not
effect on growth of both 2 isolates. The released P from Na-phytate by AR101 was higher than
AR102 (3.24 and 1.80 mgL-1 respectively), but they solubilized only small amount of P from Al-
phytate and Fe-phytate. The activity of secreted acid phosphatase of AR 102 was not stimulated
by Fe ion, but the enzyme secretion and synthesis were possibly stimulated by this ion. The
activity of acid phosphatase secreted from AR102 culturing in medium containing 5 and 10 mgL-1

of Fe ion for 16 days (189 and 821 nmol min-1 mL-1 respectively) was higher than the control
treatment (without Fe ion) (53 nmol min-1  mL-1). The activity of secreted acid phosphatase of
AR101 was inhibited by Al, Mn and Ca ion, but phosphorus was still released from Na-phytate
by activity of the remained enzyme. However, the released P was then precipitated with Al and Fe
ion as the highly insoluble Al- or Fe-phosphate resulting in the reduction of released P in Na-
phytate solution.

The dry weight of rice cultured in agar medium containing Na-phytate in using
AR101 inoculation was higher than that without AR101 (0.15 and 0.11 g bottle-1 respectively).
Whereas, the dry weight of rice cultured in agar medium containing Na2HPO4 Al-phytate and Fe-
phytate in using AR101 were not different when compared with and without AR101 inoculation
treatments (0.13 and 0.12, 0.12 and 0.10, 0.10 and 0.11 g bottle-1 respectively). In addition, the
phosphorus uptake of rice cultured in agar medium containing Na-phytate in using AR101
inoculation was significant higher than that without AR101 (0.33 and 0.21 µg bottle-1

respectively), and that was nearly the same as that cultured in medium containing Na2HPO4 with
and without AR101 (0.46 and 0.39 µg bottle-1 respectively).




