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Effects of Deep Plowing with Concomitant Application‘ of
Farm Yard Manure on the Productivity of Arable Crops

Shuji HIGASHIDA*' and Masahiro YAMAGAMI*?

Summary

At light-colored andosols, one of major soil types in an arable land of the Tokachi district, has a
thin surface soil and a plow pan layer, which restrict crop productivity. In order to reclaim the draw-
backs, a deep plowing combined with application of farm yard manure was induced and its effects on
soil properties and crop yield ware surveyed. In this field experiment, 0,40,100,200t of manure per ha
was applied before deep plowing at 55cm depth.

The deep plowing destroyed plow pan layer, which had been appeared at 30-40cm depth and de-
creased hardness of subsurface soil. The deep plowing also caused decrease in carbon content, nitro-
gen supplying ability, available phosphate, and microbial activity in surface soil because of mixed poor
subsurface soil, whereas these factors were improved in subsurface soil. An application of farm yard
manure distinctively alleviated the decrease of microbial activity at the surface soil. An amount of
water stable soil aggregates also decreased with deep plowing, while application of manure recover the
decline of aggregates as well. The deep plowing also decrease bulk density and increase water perme-
ability in subsurface soil. The soil microbial activity measured by a-glucosidase activity increased
with the amount of applied manure, although chemical measures such as carbon content didn't coin-
cide well with the rate of manure applied. So, «-glucosidase might be the easiest and the keenest cri-
teria to evaluate the organic amendment. )

A large amounts of manure, more than 100t/ha however reduced the crop yield especially in the year
just after the manure was incorporated in subsurface soil with deep plowing. That might be due to the
disturbance of capillary water movement from deep soil layer to crops especially at the dry season, as
. pF values of surface soil in the plot, where 200t/ha of manure was combined with deep plow, tended
to high even 3 years after the treatment. The evident adverse effect of manure to-crop yield however
disappeared next year.

In deep plowed plots, root growth of the crop at subsoil was enhanced as well as the root activity
measured by Rb absorption. Increases of yields in sweetcorns and potato were not obtained at deep
plowing without manure, while the yields increased with manure application. Growth of sugarbeets
and winter wheat were promoted with deep plowing itself. These two crops have a rich root system
that can absorb nutrient effectively from deep plowed top soil, so that beneficial effects of improve-
ment in soil compactness could make up with the dilution of nutrient elements at surface soil. A dif-
ference in response of crops to deep plowing might be attributed to the root systems. Our results
indicate that deep plowing combined with manure application of 40t/ha can improve the productivity
of a light colored andosols that doesn't have heavy clay nor gravels at subsurface layer.
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