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The addition of manure and plant residues to the soil changed the carbon-
nitrogen ratio from 9.9 in 1916 to 12.1 in 1934. In soils the ratio of carbon
to nitrogen indicates the nature of the organic matter and the extent to
which it has decomposed. The ratio of carbon to nitrogen in plants is 25-40
to 1, whereas in humus it is 10-15 to 1. The further the decay has progressed
in a soil the narrower the carbon-nitrogen ratio. Other things being equal,
a wide carbon-nitrogen ratio indicates a more productive soil than one hav-
ing a narrow ratio.

During the process of decay carbon and hydrogen are readily liberated
from partly decayed plant debris, but not from the old coal-like material,
resulting in organic acids. These react with and render available to the
growing plant the essential plant-food.

SUMMARY

A study has been made of the influence of a seven-year rotation of oats,
beets, beets, oats, and alfalfa for three years, on the nitrogen, phosphorus,
and organic material of an irrigated silt loam. It was found that oats re-
move more nitrogen than do sugar-beets when the crowns are returned to
the soil; when the crowns are also removed, the two crops deplete the soil
of its nitrogen to the same extent. Properly inoculated alfalfa feeds first
on the combined nitrogen of the soil; when this is insufficient it draws on
the nitrogen of the air. Hence, rotations in which the alfalfa is removed
from the soil do not maintain the nitrogen of this soil. However, there
are two practical methods of maintaining the nitrogen of the soil: (1) Plan-
ning systems of crop rotations with legumes, the legume being plowed
under and allowed to decay, thus furnishing nitrogen to the succeeding crop;
and (2) practicing a combined system of crop rotation and livestock farm-
ing, the legume being fed and the manure returned to the soil.

The rotation investigated in this work showed a loss of 83 pounds of
nitrogen from each acre to a depth of 3 feet. Thirty-nine pounds of this
was removed by the beets and oats. The balance was either removed by the
alfalfa or leached below the third-foot level by the water.

Alfalfa removes twice as much phosphorus from the soil as do either
oats or sugar-beets. During the life of this experiment (18 years) analysis
showed a loss of 720 pounds of phosphorus from each acre of soil, only
491 of which was removed by the crops, the balance being held in the
undecomposed plant residues carried below the third-foot Ievel by irrigation
water.

The rotation under consideration increased the carbon of the soil and
widened the carbon-nitrogen ratio, thus rendering the soil more productive.
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