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ABSTRACT

Available phosphorus (P) in tropical soils is very low. Most is in the form
of organic P, a constituent of organic matter. Forms of inorganic P depend on soil pH and
the major forms of inorganic P in acid tropical soil are AlPO4 and FePO4, which are
insoluble and consequently may be insufficient for plant growth. However, some tropical
plants can grow well without P deficiency symptoms, possibly because microorganisms in
the rhizosphere can improve P availability. The objective of this study was to isolate
microorganisms which can enhance P availability from acid sulphate soil. Soil
microorganisms were isolated from the soil and rhizosphere of Melaleuca cajuputi and
Scleria sumatrensis, from acid sulphate soil using modified Pikovskayaps medium
containing Na-phytate, AlPO4 or FePO4 (P 5 mg L

-1). All of the isolates were tested for
acid phosphatase activity and organic acid production. The solubilization of organic P (Na-
phytate, Al-phytate and Fe-phytate) and inorganic P (AlPO4 and FePO4) were tested by
incubation of each isolate with organic or inorganic P. The effect of iron, aluminum,
manganese and two sources of nitrogen (ammonium and nitrate) on growth and acid
phosphatase activity of high and non acid phosphatase activity microorganisms were
studied. In addition, the effect of the mediumps pH on inorganic and organic P
solubilization was studied. Finally, the effect of selected isolates on the growth and P
uptake of rice cultured in Murashige & Skoog medium containing Na2HPO4, AlPO4 and
FePO4 was investigated.

It was found that 12 isolates of Burkholderia (bacteria), Acidocella
(bacteria) and Ustilago (yeast) could grow in the insoluble P medium. Ustilago sp. PM103
produced the highest acid phosphatase activity (1,577.92 nmol min-1 mL-1) and the
highest growth. The medium pH decreased from 4 to 2.5, although organic acids were not
secreted from any of the isolates. Na-Phytate was solubilized by Ustilago sp. PM103, but
Al-Phytate, Fe-Phytate, AlPO4 and FePO4 were not solubilized by any isolates.
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Growth of Ustilago sp. PM103 and Acidocella sp. AM101 cultured in the
medium containing ammonium sulphate was better than in the medium containing sodium
nitrate. The trend of decreased pH in the medium was consistent with the decrease of
ammonium in the medium. Growth and acid phosphatase activity of Ustilago sp. PM103
were inhibited by 5 and 10 mg L-1 of aluminum ion, but promoted by manganese. Iron ion
inhibited growth and enzyme activity of Ustilago sp. PM103, but promoted growth of
Acidocella sp. AM101. The low pH medium (pH decreased to 2) resulted in the
solubilization of AlPO4 and FePO4 (3.04 and 2.38 mg P L

-1). However, the low pH did
not effect the solubilization of organic P.

The dry weights and highs of the rice from all treatments were not different,
but the fresh weights of treatments that contained insuloble inorganic P + Ustilago sp.
PM103 and FePO4 were higher than the others. The root lengths of the rice grown on
treatments that contained insoluble inorganic P and without Ustilago sp. PM103 were
longer than the others. However, the concentration of P in plants from the soluble inorganic
P treatment was highest (16.93 µg P bottle-1).


