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A stable agricultural food supply will become increasingly vital as the world’s human
population increases. However, since the area of arable land is limited, poor soils (infertile soils
and soils with accumulated growth inhibitors) should be used for forage production. Forage crop
production can be sustained by maintaining the mineral balance of individual crops on these poor
soils. The objective of this study was to determine ways of maintaining soil fertility on poor soils
(Aeolian sandy soil and heavy soil) under continuous forage cropping.

In Inner Mongolia, China, continuous maize cropping was carried out on infertile Acolian
sandy soil for periods of 1, 5, 10 and 15 years and soil fertility was evaluated on the basis of
available phosphorous (P), inorganic nitrogen (N) and exchangeable potassium (K) contents. Since
inputs of basal N and P fertilizer were larger than the outputs of the individual elements in
herbage, an excess of applied P should be absorbed in the topsoil layer. Soil fertility on Aeolian
sandy soil was maintained by sufficient long-term fertilization for crop growth under continuous
maize cropping in this region.

In Miyazaki, southern Kyushu, 3 forage cropping systems typical of the region were
evaluated in terms of forage yield and mineral balance of individual crops under standard manure
and chemical fertilizer applications on impermeable heavy soils of low fertility for 5 years (May
2001 — April 2006). The annual variation of herbage yields of summer crops (maize and sorghum)
was greater than that of Italian ryegrass, which is a winter crop. Low yields were associated with
frequent typhoons and heavy rainfalls. The relatively low and unstable productivity of heavy soil
could be mitigated by combining a winter crop with a summer crop on heavy soil in this region.
The inputs of basal and top-dressed N and P fertilizers were larger than the outputs of the
individual elements in herbage in all cropping systems. The N balance of the maize summer crop
decreased from the first year to the fifth year due to the increase in yield and N content of maize.
With doubled fertilizer application, the N surplus remaining in the topsoil at the harvest of summer
crops increased 2.1 — 3.8 times compared with the standard application, suggesting a mineral
imbalance. -

Mineral properties of napiergrass pot-cultured in a sandy soil were evaluated by monitoring
mineral turnover in manure, soil, plant and percolating water in a simplified culture system.
Utilization rates of N and P in the plant were 42% and 25 — 30%, respectively, suggesting that N
utilization rate would be similar under field conditions of summer crops (maize and sorghum).

The results of this study show that continuous cropping of forages under the standard
cropping system and fertilization typical of the regions can maintain soil fertility of poor soils
(Aeolian sandy soil and heavy soil) by maintaining their mineral balance.
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