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Background and Objectives: The loss of phosphorus (P) from agricultural
lands and its entry into water resources has caused the algal bloom and
eutrophication phenomena, and has marked the control of P entrance to
aquatic ecosystems as an important challenge for the management of these
resources. The algal assay is considered as the most reliable method for
quantifying the potential of P bioavailability. The aim of this study was to
investigate the bioavailability of P in three paddy soils and its relationship
with the growth of Chlorella sp. microalgae.

Materials and Methods: Soil samples were taken from a depth of
0-10 cm of paddy fields located in five regions of Pasikhan, Pirbazar,
Siahdarvishan, Fakhab, and Lakan, which had annually received
phosphorus fertilizer for a long time. At first, different P fractions were
determined by Hedley sequential extraction method in 5 soils, and 3 soils
(Psikhan, Pirbazar, and Lakan) based on the total P content, P in different
fractions and clay content were selected and added to the Chlorella sp.
culture medium as the only P supply source. The experiment was
performed as repeated measures in a completely randomized design with
three replications. Chlorophyll a content, microalga cell number, total
dissolved P (TDP), and particulate P (PP) concentrations were measured at
days 0, 7, 14, 21, and 28 of incubation.

Results: Phosphorus fractions of Pirbazar and Fakhab soils were similar as
followed in oxide >residual >carbonate> solution-exchangeable. In the
other three soils, the phosphorus fractions followed the trend of residual
>oxide >carbonate> solution- exchangeable. The chlorophyll a content
showed an increasing trend in all samples and reached its maximum on the
14th day and was then almost constant. The number of microalgae cells in
Pirbazar treatment showed an increasing trend until the 14th day of
incubation, while it remained increasing in Lakan and Pesikhan treatments
until the end of the incubation period. TDP concentration increased during
the incubation period in all treatments until the 7th day and then decreased.
Particulate phosphorus decreased sharply on the 7th day of incubation and
then increased. The chlorophyll a content and the number of microalgae
cells showed a significant positive correlation with TDP at the first two
weeks of incubation, while the microalga growth was affected by
particulate P in the next two weeks of incubation.
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Conclusion: Since soil as the only source of P can accelerate the
microalgae growth in aquatic ecosystems, considering P originated from
agricultural lands along rivers to manage the eutrophication phenomenon is
necessary, especially in wetlands catchment.
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Figure 1. Phosphorus fractionation of five soil samples. KCI-P (soluble-exchangeable fraction),
NaOH (oxide fraction), HCI-P (carbonate fraction) and HNOs;+H,SO, (residual fraction).
Same letters on the columns indicate not significant difference (P<0.05).

Different fractions of phosphorus in different soils have been analyzed separately.
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Figure 2. Changes in the amount of chlorophyll a (a) and the cell number of chlorella sp. microalgae (b)
during the incubation period. Error bars are standard deviation.
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Figure 3. Changes in total dissolved phosphorus (a) and particulate phosphorus (b) during the incubation period.
Same letters on the columns indicate not significant difference (P<0.05). Error bars are standard deviation.
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Table 2. Correlation between parameters on different incubation days.
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