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Application of aquatic plant treatment system (ATPS) for finishing treatment of secondary effluent from
wastewater from wastewater treatment plants or on-site water purification in aquatic bodies is a cost-effective
and environmentally-friendly technology especially in tropical Asia like Vietnam. APTS has been mainly
applied for the removal of nutrient, such as nitrogen and phosphorus, to prevent eutrophication, and for the
removal of heavy metal to purify the contaminated sediment. Recent researches revealed the possibility for the
application of APTS, especially rhizodegradation, to purify chemically contaminated aquatic environment.
Accumulation of bacterial population responsible for the degradation of aromatic compounds in the rhizosphere
of a certain aquatic plants such as S. polyrrhiza (giant duckweed), P. stratiotes L. (water lettuce) and
Phragmites australis (reed) has been reported, and results in accelerated degradation of aromatic compounds.

This study was performed to accumulate the basic knowledge on the degradation of a variety of aromatic
compounds in the rhizosphere of a fast-growing giant duckweed S. polyrrhiza, which is worldwide distributed
and often used in ATPS, from various aspects.

In Chapter 2, phenol degradation tests were performed using 6 environmental water samples with/without
S. polyrrhiza. Accelerated phenol degradation in the rhizosphere of S. polyrrhiza was confirmed as general
phenomena due to the selective accumulation of a variety of aromatic compounds degrading bacteria in the
rhizosphere of S. polyrrhiza.

In Chapter 3, based on the results obtained in Chapter 2 that a variety of aromatic compounds degrading
bacteria were accumulated in the rhizosphere of S. polyrrhiza, the possibility of degrading various aromatic
compounds by use of those bacteria in the rhizosphere of S. polyrrhiza was investigated. Five aromatic
compounds were subjected to the degradation tests with/without S. polyrrhiza in a natural pond water.
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Accelerated degradation/removal was confirmed in 4 substrates, and root exudates of the S. polyrrhiza were
considered to stimulate the growth and activity of the bacteria responsible for their degradation.

In Chapter 4, an attempt was made to degrade 4-fert-butylphenol (4--BP), which is hardly degradable
under the natural aquatic environment, by rhizodegradation using S. polyrrhiza. Seven-cycle batch degradation
experiments of 4-t-BP in river water microcosms were performed with/without S. polyrrhiza and revealed that
the significant 4-#-BP degradation occurred in the presence of S. polyrrhiza, which was not observed in
microcosms without S. polyrrhiza. Further attempt to isolate 4-+-BP degrading bacteria, which had not been
reported yet, was performed. Instead of 4-7-BP degrading bacteria, 4-n-BP degrading bacteria, which had been
reported only 3 strains so far, were successfully isolated and one of the isolates, named as Pseudomonas veronii
strain nBP3, was taxonomically identified and characterized on its 4-n-BP degrading ability.

From the results obtained through this study, it can be concluded that rhizodegradation by use of aquatic
plant-bacterial associations is effective for the accelerated degradation of various aromatic compounds, and the
applicability of APTS is shown to develop a novel contamination control system especially in developing
countries in the tropical region as an alternative to high-cost physical/chemical treatment technologies.
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