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Abstract

The investigation of N,-fixing microbes was conducted in terms of
population number, population dynamics and appropriated habitats as well as their -
genic diversity. The microbial strains were isolated from various soil samples from the
North, Central and North-East of Thailand during July 1997 to November 1999. Site
selections in each region were collected from the highest elevation as on the top of
mountain, in the middle and at the foot hill of mountain. Soil samples also were
collected from the flat area of agricultural practice as field crop cultivation, rice
cultivation, rice in rotation with other crops and uncultivated area. For the purpose as
what will be occurred to the population of each group of these bacteria upon changing
the environment and cropping system. Soil samples were collected from undisturbed
forest, forest clearance for crop cultivation for 1, 2 and 3 years and from the areas where
intensive agricultural production using high rate of pesticides and fertilizers as
vegetable plantation. In case of Rhizobia, it was found that highest population persisted
at foot hill of mountain and under the agricultural area of rice in rotation with
leguminous plants. The important main factors affecting the population were
temperature and moisture. Moreover, the areas under legume plantation were also the
appropriate habitat for rhizobia. However, in some areas as vegetable plantation in
central was investigated that less amount or non-detectable of rhizobial population was
found. It was also found that the dominant native genus was Bradyrhizobium sp. which
mainly nodulate only cow peas not soybean. When these strains were analysed with
RAPD-PCR technique, the results suggested that these group of Bradyrhizobia
contained closely relations among the group. According to RAPD-PCR technique,
some native bradyrhizobial strains were also confirmed the persistence ability across
the season throughout the year. For cyanobacteria, the suitable ecosystem was rice in
rotation with other crops. The important factors affecting the population were
temperature, moisture and organic matters. Most of N,-fixing cyanobacterial strains
found in this study were heterocystous form. The dominant genera were Nostoc and
Anabaena. From the results of combination of DAF8.7b, DAF10.6F- and STRR-PCR
analyses, they were presented the great diversity among the genus. For the free-living
bacterial group, the most suitable area was agricultural area. The population was high
under the mountain or forest area. In addition, seasonal changing did not effect to
population dynamics except in the rainy season which could promote higher growth.
Most of N, fixing becteria were gram negative. The two important genera mainly found
were Azopirillum and Azomonas which were able to persist across the seasons
throughout this study. For the biodiversity in this group, very high divergent was found
in both of genera and species levels. This was confirmed by analyses of nif D-PCR
pattern which could be differentiated into 48 different groups. In addition, in each

group of nif D-PCR pattern was found the high diversity when using ERIC-PCR
analysis. '
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