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Abstract

This research project consisted of three subprojects; they were (1) The investigation of
efficacy and grower’s acceptance of rhizobacteria strain RS87 granule type product, (2) Safety
evaluation of Bacillus cereus strain RS87, and (3) The development and efficacy evaluation of
rhizoproduct strain RS87 formulation for rice cultivation in submerged system. Results from the
first subproject showed that, Chinese kale receiving rhizobacteria product (rhizoproduct, granule
type) in combination with 50% chemical fertilizer rate, in both fertile and infertile soils, produced
similar mean yield per plot to plants receiving full chemical fertilizer rate alone. Soil and plant
analysis indicated that, plants receiving 25% and 50% recommended fertilizer rate (RFR) in
combination with rhizoproduct mostly had similar amount of total nitrogen, available and total
phosphorus, compared to plants receiving 100% RFR alone. The volunteer grower appreciated
the efficacy of the product because it could replace as much as 50% chemical fertilizer. In
addition, the volunteerwas proud to be part of environmentally-friendly agriculture. The
rhizobacterium itself, as well as its product, exhibited low acute toxicity and very low skin
irritation on tested animals. The formulated rhizoproduct used for rice in submerged condition
was of pellet type. The pellet was easily formed, and the size almost similar to commercial
fertilizers. Rhizobacterial spores in the product could resist the temperature up to 60°C, and
could well survive throughout 12 months storage. Moreover, the concentration of bacteria/gram
product remained almost the same as the freshly prepared ones after 12 months. When tested
on 3 insensitive photoperiod rice cultivars including Phitsanulok 2, RD47, and RD49 in
laboratory, all seed rice cultivars soaked with formulated product suspension expressed
significant early seedling enhancement in plant height, root length (except RD49), and root

development, compared to seeds soaked in water control treatment. Greenhouse experiments



revealed that all rice cultivars in 50% RFR plus rhizoproduct group showed similar plant height,
stem size, numbers of leaves, leaf size, and yield production, compared to rice plants treated
with full RFR alone. Therefore, the investigators concluded that rhizobacteria product had
efficacy for plant growth and yield promotion by replacing at least 50% chemical fertilizer rate.
The volunteer grower accepted the product. Additionally, the bacterium and rhizoproduct

caused low toxicity to tested animals, which were considered safe for human use.
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