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Abstract

The objectives of this research project are (1) to evaluate the potential and optimum
dose of Bacillus cereus strain RS87 for growth and yield promotion on various Thai rice
cultivars and (2) to investigate the mechanisms of B. cereus strain RS87 involving with rice
growth promotion. The results from laboratory and greenhouse experiments showed that all six
rice cultivars including Khao Dawk Mali 105, RD15, Chai-nat 1, Phitsanulok 2, Pathum Thani 1,
and Suphan buri 1 had better responses of root and shoot development after seed germination,
and greater growth promotion in terms of plant height and root length both cultivated in non-
sterilized and sterilized soils. These responses were positively correlated with the increased of
bacterial concentrations compared to non-bacterized control. The highest growth promotion was
observed when rice was treated with 106 cells/ml of the strain RS87. In addition, rice treated
with this bacterial - concentration possessed the greatest chlorophyll contents especially
chlorophyll a and b, the main constituents of plant photosynthesis process

The potential of chemical fertilizer replacement by the strain RS87 was tested in the
greenhouse. Various chemical fertilizer rates combined with 10° cells/ml of the strain RS87
were tested on 6 Thai rice cultivars mentioned above. The results showed that all rice cultivars
treated with 50% chemical fertilizer rate combined with the strain RS87 provided similar plant
growth and yield to rice treated only with 100% chemical fertilizer rate. Additionally, results from
small experimental rice paddy fields also confirm that the strain RS87 has the ability of
chemical fertilizer replacement approximately 50%. Furthermore, rice panicles in rice treated
with 50% chemical fertilizer rate combined with the strain RS87 was almost appeared at the
same time during reproductive stage and they turned to be mature simultanously at the same
time. However, rice panicles in the fields treated with only 100% chemical fertilizer rates
gradually appeared and later fully expanded throughout the ﬁelds. These panicles were not
mature at the same time.

For growth promotion mechanisms, the strain RS87 produced indole acetic acid (IAA)
which could effect on root growth promotion. Furthermore, the bacterium had the ability of
phosphate solubilization which is one of the characteristics of biofertilizing bacteria. The
bacterium also produces siderophore for. iron chelation in the soil. This would be the
mechanisms involving with rice growth and yield promotion.

It is demonstrated that the optimum concentration of the strain RS87 having the ability
of plant growth and yield promotion on various Thai rice cultivars is 103 cells/ml. This bacterial

strain has the potential for partial replacement at least 50% of chemical fertilizer.





