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Aluminum ion is a major phytotoxic species that is harmful in acidic habitats. The
objectives of this research were to study the aluminum toxicity and accumulation in Pistia
stratiotes and influences of humic acid on aluminum toxicity and accumulation.

The effects and toxicity of aluminum accumulation in Pistia stratiotes L. were
determined. Aluminum accumulation in 5 days increased when the aluminum concentrations
were increased to 15, 30, 50 and 100 mg/L (accumulation values were 2.7537, 4.4578, 6.2248,
7.5113 mg/ 100 g Pistia stratiotes, respectively). Various humic acid concentrations (20, 100
and 500 mg/L) were used to decrease the aluminum accumulation at 50 and 100 mg/ L.
Aluminum accumulation at 50 mg/L could be decreased by increasing the humic acid
concentration (accumulation values were 5.9807, 5.2821, 2.4872 mg/ 100 g Pistia stratiotes at
20, 100 and 500 mg/L humic acid, respectively). In contrast, at 100 mg Al/L. the aluminum
accumulation was increased at 20 and 100 mg/L of humic acid and decreased at 500 mg/L of
humic acid (accumulation values were 11.0679, 89117, 7.1612 mg/ 100 g Pistia stratiotes at
20, 100 and 500 mg/L humic acid, respectively)

The aluminum toxicity to Pistia stratiotes was observed on day 15. The visual leaf
and root symptoms, necrosis and chlorosis, of Pistia stratiotes were observed as results of
aluminum toxicity. The leaf symptoms at every aluminum concentration were indirectly
resulted from the nutrient deficiency. In contrast, the root symptoms were directly resulted
from the aluminum toxicity. Aluminum at 15 and 30 mg/L could enhance root growth and
small offshoot production. This is because, at low aluminum concentrations, the competition
between A’ and H' binding to the cell membrane was high, therefore less inhibition for the
nutrient uptake occurred at the cell membrane. In contrast, the increase of Pistia stratiotes
injury was observed at 50, 75 and 100 mg Al/L. This is because, high aluminum
concentrations influence the nutrient uptake, DNA replication and cell division in roots.
Various humic acid concentrations (20, 100 and 500 mg/L) were also used for decreasing the
aluminum toxicity at 100 mg Al/L for 7 days.

In conclusion the findings were that twenty and 100 mg/L of humic acid could
increase Pistia stratiotes injury. At 500 mg/L of humic acid, Pistia stratiotes injury was
decreased. This indicated that aluminum accumulation in Pistia stratiotes caused the injury. If
humic acid concentration was much more than aluminum concentration, it could decrease the
aluminum toxicity. In contrast, if the amount of humic acid was much less than that of
aluminum, it could enhance aluminum toxicity.

For the suggestion, the Pistia root necrosis can be an indicator for aluminum
accumulation. In order to utilize humic acid for decreasing aluminum toxicity, the appropriate
proportion of the aluminum : humic acid is 1 : > 5.
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