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ABSTRACT

This research consists of 2 main topics and were conducted at the Royal Laem Phak Bia
Environmental Research and Development Project, Phetchaburi Province.

The first topic was to identify appropriate technique for domestic wastewater treatment utilizing
mangrove constructed wetlands. The total of 50 concrete tanks of 1 x 2 x 0.6 meter dimension were set
up. Mangrove soils were put into tanks to the depth of 40 cm, separated into 2 groups for (1) batch flow
system and (2) continuous-added flow system. A completely randomized design (CRD) involved
factorials was used, i.e. four mangrove seedlings (i.e., Rhizophora apiculata, Avicennia marina,
Bruguiera gymnorrhiza and Cerios tagals) and control unit (without seedlings) and four levels of
domestic wastewater and control unit. The experiment was divided into 2 phases. The first phase was
aimed to study the effects of wastewater concentrations on treatment efficiencies, growth of seedlings
and nutrient accumulation in seedlings and soil. The wastewater was varied into 4 concentration levels,
i.e., NW (normal wastewater), 2NW, 5NW, and 10 NW which contained 2, 5, and 10 times higher TN
(total nitrogen) and TP (total phosphorus) than NW. Seawater was used as control unit. The NW
contained average TN and TP of 20 and 4 mg/l, respectively. The detention times of 7, 5, and 3 days
were varied. The second phase was aimed to study the effect of salinity levels on treatment efficiencies.
The salinity of NW (control unit) was adjusted to 6psu, 12psu, 18psu and 24psu. The 7-day detention
time was used. The results indicated that the highest treatment efficiencies in both flow systems were
found in 7-day detention time. The removal percentage of BOD and TN were lower with higher salinity
levels. But the removal percentage of TP showed the opposite trend. Generally, the removal
percentages of experimental sets planted with different mangrove seedlings were not significantly
different. But the experiment sets planted with seedlings had the tendency to treat TN and TP better
than control unit (without seedlings). During the second phase, generally the experiment sets planted
with A. marina showed higher TN and TP removal efficiencies than other seedlings. According to the
growth of seedlings, the concentrations of TN and TP up to approximately 200 and 40 mg/l; and salinity
levels between 0-24 psu did not cause any adverse impacts on the growth. There was the trend that all
species received 5NW and 12psu had highest growth rate. After the treatment experiment, TN and TP in
leave were significantly increased. Soil organic matter and nutrients (TN, NH4+, TP and ortho-PO,) were
significantly increased. Soil irrigated with 10NW had the highest organic matter and nutrient accumulation.

Whereas soil irrigated with 24psu had the highest TP and ortho-PO, accumulation.



The second topic of this research was to monitor the change of soil characteristics, nutrient
constituents in plant, and benthos in pilot scale mangrove constructed wetlands. The study sites
included (1) the newly planted mangrove system, where seedlings were planted since 1999 (2) the
natural mangrove system (3) the control plot of natural forest. Soil, leave and benthos were sampling at
4-month interval during Dec 2002 to Dec 2004. However, during the study period the Royal Laem Phak
Bia Project did not discharged wastewater into the system. Wastewater discharged was started again in
January 2005. Thus, the further sampling was conducted in June 2005. The results indicated that soil
organic matter was increased as compared to the study of Boonsong et al. (2000) during 1999-2000.
Nutrients (TN and TP) in soil and leave of A. marina in both newly planted system and natural forest
system were also found. It was found that A. marina leave had highest TP and second highest TN
comparing to other plant species. According to benthos study, the species composition increased as
compared to the study of Prisna Jienkul (2000) during 1999-2000. The mollusk in family Solenidae as
indicator species for soil fertility was found. The abundance of benthos in the control plot of natural
forest was higher than natural forest system and newly planted systems, respectively. During
wastewater discharged period, the species composition and abundance of benthos in newly planted
system was lower.

The overall results indicated that mangrove constructed wetland system could be utilized as
effective domestic wastewater treatment. The system showed high capacity to assimilate high nutrient
concentration and salinity levels of wastewater. However, appropriate management plan is required in
order to protect mangrove ecosystem from adverse impact, which finally may effect the treatment

efficiencies of mangrove constructed wetland system itself.
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