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Abstract

To propose a new system of rice cultivation with high security and low environmental
load based on the reduced application of agricultural chemicals (pesticide and herbicide), we
carried out a two-factorial experiment at paddy field including the observation of disease,
insect injury and weed biomass, and growth and yield of rice, We settled up a rice variety
and an agricultural chemical as factors in this experiment. Four varieties were used in this
experiment, namely “Koshihikari”, “Nipponbare”, “Mangetsumochi” and “Akamai”. We used a
series of agricultural chemicals under the guideline of pest and disease management and it
was called as control plot on an agricultural chemical factor. On the other hand, reduced
agricultural chemicals plot (RC plot) was not applied ‘insecticide and fungicide’ and herbicide
out of a series of agricultural chemicals on control plot. Plant height, stem number and leaf
color of rice in RC plot were less than those in control plot beyond the difference among
rice variety. Insets and diseases were observed more frequency in RC plot than in control
plot on the early stage of rice. The number of and the density of insects as an index of bio-
diversity, and weed biomass were bigger in RC plot then those in control plot. First heading
time and full heading time of all rice cultivars except “Akamai” were delayed two days in RC
plot compared to those in control plot. Yield of hulled rice in RC plot decreased over 30% of
control plot. This vield decrease was the result of reduction of all yield components except
for percentage of ripened gains. We concluded that the reduced application of agricultural
chemicals increases bio-diversity of insects and weeds but decrease gain yield, Effect of
reduced application of agricultural chemicals on gain yield was much severe in nutrient
uptake by weeds then disease and insect injuries. We also recognized that herbicide plays an
important role of high yielding ability in paddy rice and new technologies with weed
protection is the next target in development of RC cultivation of paddy rice.

Key words : Agricultural chemicals, Bio-diversity, Growth, Paddy rice, Weed, Yield



