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Impacts of Organic Farming System on the Soil Microbial Ecology in No-till Paddy
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The seasonal changes were evaluated in the soil microbial populations by selected media in an organic farming
system (OFS) with no-till management compared to those in a conventional farming system (CFS) with tillage
and synthetic amendments in a flooded paddy from 2009 to 2010. The populations of aerobic bacteria and
fungi in the OFS were significantly higher than those in the CFS at the harvesting stages, whereas those of
Gram-negative bacteria was significantly higher in the OFS than in the CFS before the submerging stages. In
addition, populations of aerobic bacteria, Gram-negative bacteria, and fungi tended to rapidly decreased after
the submerging stages may be due to insufficient oxygen. Gram-negative bacteria should be considered as
potential factor responsible for the microbial population differentiation observed between the OFS and the

CEFS in flooded paddy fields.
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Fig. 1. Changes in populations of aerobic bacteria in
paddy soils during rice plant growth stages. The system
was not significant, the date was significant at p<0.001,
and system x date interaction was significant at p<(0.001.
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Fig. 2. Population dynamic of Gram-negative bacteria in
paddy soils during rice plant growth stages. The system
was significant at p<0.05, the date was significant at
p<0.001, and system x date interaction was not significant.
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Fig. 3. Seasonal Bacillus spp. density changes in paddy
soils during rice plant growth stages. The system was
not significant, the date was significant at p<0.001, and
system x date interaction was not significant.
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Fig. 4. Changes in populations of fungi in paddy soils
during rice plant growth stages. The system was not
significant, the date was significant at p<0.001, and
system X date interaction was significant at p<0.01.
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Fig. 5. Principal component analyses of soil microbial populations from an organic farming system (@) and a conventional
farming system (O). The variance explained by each principal component (PC) axis is shown in parentheses. PC
analysis shows loading values for the individual population of microbes. The bars represent one standard deviation of
the mean. 1, May 20, 2009; 2, Jul. 10, 2009; 3, Aug. 21, 2009; 4, Oct. 5, 2009; 5, May 20, 2010; 6, Jul. 21, 2010; 7,
Aug. 23, 2010, and 8, Oct. 8, 2010. Significant effects of PC1 were obtained from two- way analysis of variance. The
system was not significant, the date was significant at p<0.001, and system x date interaction was significant at p<(0.001.
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