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ABSTRACT

The cyanobacteria are the only oxygenic photosynthetic bacteria of interest due
to their ability to grow under high temperature and in other extreme environments.
Classification of these bacteria is difficult due to the inability to culture some of them
and the limited morphological features. Samples of cyanobacteria were collected from
six hot springs in Thailand with the water temperatures ranging from 40 to 75°C. They
were cultured for classification by morphological characteristics and molecular analysis
of the 16S rDNA sequence to establish the biodiversity. Fourteen cyanobacterial
morphotypes were encountered under microscopic examination. The dominant species
of cyanobacteria were found to be Synechococcus cf. lividus Copeland, Cyanothece sp.,
Phormidium cf. boryanum (Bory ex Gomont) Anagnostidis and Komarek and
Leptolyngbya sp. The study on the genetic trait of 55 clones of cyanobacteria capable of
growing in culture medium and additional 80 morphologically indistinguishable
samples analysed using denaturing gradient gel electrophoresis (DGGE) indicated the

decrease in morphological diversity with increasing water temperature. However, the
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DGGE analysis was able to establish the diversity of the morphologically
indistinguishable cyanobacterial species. Molecular diversity was found to be related to
both temperature and geographical boundaries in cyanobacterial samples of hot springs
from the northern and southern regions. The computer statistical packages were used to
analyse the relationship between cyanobacterial morphotype abundance and
environmental variables within each temperature range and season. Synechococcus cf.
lividus, Cyanothece sp. and Phormidium cf. boryanum had a positive correlation with
the hot springs in the northern Thailand in a higher range of temperature from 50-75°C
because they were dominant species. Certain morphotypes were related to some
physico-chemical factors such as conductivity, soluble reactive phosphorus, nitrate,
ammonium, dissolved sulfide and sulfate. The DGGE banding patterns of
cyanobacterial 16S rDNA gene analysis indicated that the DGGE profiles in many hot

springs were different between temperature ranges but not in each season.
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