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RICE/NITROGEN FIXATION/SYSTEM OF RICE INTENSIFICATION/

Azospirillum largimobile/Azotobacter vinelandii

Nitrogen fixing bacteria play an important role in agricultural systems for
replacing nitrogen (N) chemical fertilizer. However, farmers usually grow rice under
conventional system (CS). Under this system, rice is grown in submerged rice soils,
the biological nitrogen fixation may be limited by oxygen availability. The system of
rice intensification (SRI) is based on the cycle of wet and dry soil. It is a management
practice which facilitates the oxygen translocation in the soil. It may enhance soil
microbial activities including nitrogen fixation. The objective of this study was to
compare the effect of seed, seedling, and soil inoculation of Azospirillum largimobile
and Azotobacter vinelandii on their population, biomass, and N-uptake. The results
showed that there was no significant difference between the 3 methods of inoculation
on their population. However, there were significant differences between bacterial
inoculation and un-inoculation which could be confirmed by Fluorescent Antibody
(FA) technique. Biomass and N-uptake of rice were significantly different between
bacterial inoculation and un-inoculation. Therefore, further study was conducted
under pot and field conditions using soil inoculation to study the effect of bacterial

inoculation and rice growing systems (CS and SRI) on their population, nitrogen



fixation efficiency, and rice yield. The results indicated that, in both experiments,
there was a significant interaction between bacterial inoculation and rice growing
systems on their population. FA technique was able to confirm the survival of Az.
largimobile and A. vinelandii under both conditions (pot and field). SRI enhanced the
population of both bacteria when their inocula were added. The nitrogen fixation
efficiency was increased when bacterial inocula were added but the higher magnitude
was observed under SRI. The biomass, plant high, root length, root volume, and root
weight were not significantly different between bacterial inoculation and un-
inoculation, but they were greater under SRI. The yield and components of yield
under SRI were significantly different between bacterial inoculation and un-
inoculation but under CS, they were not significantly different between bacterial
inoculation and un-inoculation. In the pot experiment, rice yields of SRI were
significantly higher than those of CS. The bacterial inoculation under SRI increased
the yield but no differences were found hetween bacterial inoculation and un-
inoculation under CS. In the field experiment, rice yields of SRI were significantly
higher than those of CS. The Az. largimobile and A. vinelandii inoculation under SRI
had the highest yield but under CS, the Az. largimobile inoculation showed the highest

yield.
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