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Bamboos have expanded their distribution in Japan in recent decades due to the abandonment of
forest management practices following depopulation and aging in rural communities. Developing
effective uses for bamboo biomass resources is highly desirable. In this study, we tested the
effectiveness of ground bamboo as a new organic mulching material for agrochemical-free rice
farming. Specifically, we tested whether ground culms and leaves with or without
refrigeration/fermentation pre-treatments influenced rice production differently. Ground bamboo
application successfully suppressed the coverage of the most dominant aquatic weed. Through
enhancement of rice plant growth and suppression of aquatic weeds, rice yields were about 2 times
higher in the four ground bamboo treatments relative to controls regardless of different bamboo organ
sources or pre-treatments. Application of ground bamboo did not noticeably reduce rice grain quality.

Subsequently, we tested the effectiveness of ground bamboo application using 16 experimental
paddy fields with three different volumes of ground bamboo application. In the first year, tiller
numbers and rice yields were grater in medium- and high-volume ground bamboo application
treatments relative to those in controls. However, after two consecutive years of rice cultivation, rice
yields have dramatically declined in the experimental paddy fields, and rice plant growth and yields
did not differ among treatments. Rice yields were positively associated with available phosphate
concentration in soils, suggesting that phosphorus was a major limiting nutrient in the paddy fields.

We conclude that application of ground bamboo in agrochemical-free farming may lead to
enhanced production of high-quality rice when soil nutrients, specifically phosphorus, are not limited

in supply.




