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Figure 1. Mean yield of wheat in Hokkaido and the annual highest yields of two wheat genotypes
at the Hitsujigaoka field of National Agricultural Experiment Station.
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Figure 2. Effects of root temperature on the rates of phoshate absorption by young plants of rice and wheat.
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Figure 3. Effect of soil temterature on the elongation
rate of the seminal root in winter wheat.
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Table 1 Increase in the nutrient and water requirements of wheat crop
with yield improvement in the future. (Tentative estimation)
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Figure 4. The synergistic effect of nitrogen and water on the yield of potato tubers.
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Figure 5. Effects of genotypes and nitrogen top dressings on the vertical distribution of
root mass in winter wheat at anthesis.
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Figure 6. The vertical distribution within soil of the activities of rubidium absorption
by winter wheat during the grain filling period.
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Table 2 The yield per plant and some related properties in the soil-grown and the

flowing-solution-grown wheats. (Cultivar Norin 61, grown from 1974 to 1975)
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Summary

Until recently, chemical fertility of soil had genarally been the primary environmental factor limiting crop
productivity of upland farming in Japan. Now, however, with abundant fertilization, ‘“physical fertility”’, the
degree to which the physical factors of the soil are suitable for optimum plant nutrition and root functioning,
is becoming the major limiting factor along with the climatological factors. Therefore, the future development
of high yield, upland farming will require a multidisciplinary, organic approach in order to assemble the best
combinations among the plant’s genetic factors and the environmental factors, including the physical,
chemical, and biological components.

Some of the problems concerning plant nutrition and production ecology that must be solved with the par-
ticitation of soil physicists are presented:

1) The alleviation of temperature stresses by the integrated management of soil, water, and nutrients.

2) The unified management of plant nutrients, of which nitrogen is the most important, and soil water for
maximum economic yield and pollution control.

3) The expansion of the “living space’ for the subterranean part of the plant ——particularly in relation to
protecting the most fertile, surface layer that is often disturbed by machinery.

4) The elimination of the rhizosphere stress through improvement of transport and metabolism within the
soil.

Using a flowing solution technique, a giant wheat plant yielding more than400g. of grain was raised. This
implies that a reduction of the rhizosphere stress below the ‘“normal” level might be a key factor in a
breakthrough in the yield limit of the current crop methods.

(Soil Phys. Cond. Plant Growth, Jpn.,61, 3 —10, 1990)





