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Effects of Long-Term Application of Organic Matter and Rotary Tilling on
Physico-Chemical Properties of Surface Soil and Crops Yeilds
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Summary

In the field of Kuroboku soil with humus top layer (Komekamito) at the Metropolitan Tokyo
Agricultural Experiment Station (Tachikawa City) we investigated, in connection with the
continuous application of organic matter, the effects of rotary tilling over a period of 20 years on
the physico-chemical properties of surface soil and on crop yields. The results showed that the
total carbon and total nitrogen contents of soil increased with the application of organic matter,
but the rate of increase was smaller in tilling plot. In the plot where chemical fertilizers were
continuously used, we found no effect of tilling on T-C and T-N. Available soil moisture content
tended to decrease gradually over 20 years especially, the gaseous phase ratio at pF 1.5 tended to
increase gradually, however, we observed a trend, as the years passed, that there were decreasing
differences among the plots. Mineral nutrient content of the soil hardly differed between tilled
and untilled soil, but it increased greatly in the plots where organic matter has been used
repeatedly. Similarly to T-N of soil, available P;Q; increased with the continuous use of organic
matter, but the rate of increase was lower in the tilled than in the untilled plot.

Rotary tilling had little effect on the yields of cabbage and radish, though they were slightly
higher with the continuous use of organic matter and the practice of rotary tilling. Even when
chemical fertilizer alone was used, yields were higher when tilling was employed. Rotary tilling
did not decrease crop yields.

However, we noticed the formation of furrow pan due to rotary tilling, a tendency that was
especially strong when only chemical fertilizers were used. Therefore 20 years of crop cultiva-
tion had no impact on the yields of cabbage and radish, but soil management that does not allow
the formation of furrow pan is necessary, and for that reason the application of organic matter is
important.

Key words : crop yields, Kuroboku soil, long-term application of organic matter, physico-chemi-
cal properties of soil, rotary tilling
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Table 1 Chemical analyses of elements value in applied composts

Year N (10~%*kg/kg) P (107%kg/kg) K (107%*kg/kg) Ca (102kg/kg) Mg (107*kg/kg)
1976 2.14 1.29 2.08 3.02 1.06
1977 —2 - — - —
1978 — - — — -
1979 2.73 1.93 2.20 2.72 0.78
1980 2.67 1.70 1.09 2.67 1.08
1981 2.60 1.66 1.49 3.02 0.77
1982 — — — - —
1983 3.27 1.60 1.20 3.50 0.82
1984 2.62 1.05 2.90 2.05 1.03
1985 3.04 1.32 1.79 3.45 0.86
1986 2.86 1.23 1.55 3.51 1.01
1987 2.90 1.42 2.21 3.31 1.17
1988 3.19 1.38 1.87 3.14 0.83
1989 2.71 1.15 2.00 1.89 1.11
1990 2.43 1.37 1.26 2.47 0.96
1991 3.12 1.25 1.94 3.01 1.04
1992 3.05 2.69 2.19 4.97 0.94
1993 — — — — —
1994 2.64 1.72 2.33 2.82 0.64
1995 — — - — -
1996 2.91 2.09 1.37 3.52 0.72
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Fig. 1 Change in total carbon content and C/N ration of soil.
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Fig. 2 Change in total nitrogen content of soil.
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