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ABSTRACT

Phytoplanktons including cyanobacteria have an important role in ecological
study and are related to the environmental conditions of water. Some species can produce
a cyclic peptide hepatotoxin, microcystins affecting human and animal health. This study
focused on the influence of environmental factors of water and sediment on the
fluctuation of phytoplankton species composition including microcystin amounts
in some water resources in the northern and north-eastern regions of Thailand, over
three seasons, beginning in the rainy season in August 2003 until the summer in May
2004. Phytoplanktons were collected and were then identified, counted and measured for
biovolume analysis. Water and sediment samples were collected and were analysed for
physico-chemical and some biological qualities to evaluate trophic levels by the criteria
of Wetzel (1983), Lorraine and Vollenweider (1981) and AARL-CMU Scores.
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Microcystin variants and amounts in water samples were analysed by HPLC, whilst
sediment samples were analysed by ELISA. The Multivariate Statistical Package (MVSP)
version 3.1 was used to simulate environmental factors and the species composition and
to examine multiple-correlations among environmental factors, microcystins and
phytoplanktons. It was found that seasonal changes were not the cause of water and
sediment quality changes but, they clearly were the cause of changing the phytoplankton
diversity at some study sites. It was found that toxic Microcystis aeruginosa Kiizt. was
clearly dominant in many study sites with the positive correlation to eutrophic and hyper-
eutrophic status which contained a high level of nutrients, in particular ammonium-
nitrogen with high alkalinity, BODs and chlorophyll-a. Whereas, in low-nutrient water of
the oligo-mesotrophic status, the desmids (Division Chlorophyta) were the dominant
species group with the positive correlation to Secchi depth, depth and water volume.
Microcystin-RR and -LR were found as the principal toxins in the predominant
cyanobacterial scum. Microcystin amount in the scum, water and sediment indicated the
different toxic level in the water resources particularly at the fish pond, which was
evaluated as the eutrophic or hyper-eutrophic level presenting the highest toxicity
levels and that microcystins can persist and accumulate in the water resource. However,
the positive correlation to microcystins both in water and sediment or between
microcystins in the scum and the total amount of Microcystis was not found. The
concentration of nutrients in both water and sediment can have the influence on
phytoplankton compositions including the fluctuation of microcystins in the water. The
concentration levels of microcystin-LR in water negatively affected microcystin-LR
sorption onto the sediment. The concentration levels of the sediments positively affected
microcystin-LR sorption onto the sediment. Sediment samples showed very high percent
sorption of microcystin-LR which positively correlated with percent clay and percent
organic matter of the sediment. The positive correlation between total microcystins in the
sediment and the sediment pH was also found. This research found the high potential of
the sediments to remove microcystins from the water and the highest efficiency was

found in clay. The development of the application of the sediment in the local area to



remove microcystins in water, is important and it could possibly provide the lower cost

and more convenient alternative to high technology methods.



