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As the amount of nitrogen removed by crops

no significant effect on the changes in the nitro-
Factors Contributing to Nitrogen Losses. In
order to compare the actual loss of soil nitro-"
gen as revealed by chemical analysis of the soi]
the total yield of
crops for all plots from 1915 to 1939 were cal-,
culated. The amounts of nitrogen removed
from the soil from 1915 to 1939 by the harvest-
ed grain, straws and stalks, based on the aver-
age nitrogen composition of the recorded
yields, are presented in Table 3.
is directly proportional to the yield, plots re-y
ceiving fertilizer removed the most nitrogen.
The largest nitrogen removal in crops was
from the plots receiving phosphorus alone and
the least nitrogen from the check or unferti-r

gen composition of the subsurface soil.

with the removal by crops,

034 and 918

treated plots.
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the fertilizer
Plots receiving nitrogen alone and nitrogen

The average reduction in surface soil nitro-
gen from 1915 to 1939 was 786 pounds per
acre for the untreated or check plots and 1,044
in combination with K or P had an average

Nitrogen Changes in Subsurface Soil. Re-
sults of the analysis for nitrogen in the subsur-
face soil for all plots are presented in Table 2
and Fig. 3. While the decrease in nitrogen in
the subsurface soil is not large enough to be
significant, it does show that the general trend
is downward. The fertilizer applications had

pounds of nitrogen from the surface soil re-

for the same period. The potassium- and phos-
spectively per acre.

loss of 1,078 pounds of soil nitrogen per acre
phorus-fertilized plots lost 1,

pounds for all
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FERTILIZERS APPLIED
Fig. 2. Changes in the nitrogen content of the surface soil under different fertilizer treatments

from 1915 to 1939.
Note: A—represents the average nitrogen content of all plots in 1908 before fertilizer was applied.
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The loss of phosphorus revealed by chemi-
cal analysis in pounds per acre is approximate-
ly that which was calculated to be removed by
the crops during the same period. The calcu-
lated amounts of phosphorus contained in
crops based on the recorded yields and average
phosphorus composition are found in Table 7.

The surface soil of all plots receiving phos-
phorus fertilizer showed a significant gain in
total phosphorus (Table 10). The average gain
in phosphorus for all phosphorus-fertilized
plots was 57 pounds per acre. The subsurface
soil of the phosphorus fertilized plots had an
average loss of 35 pounds per acre in compari-
son to an average loss of 74 pounds per acre in
the subsurface soil of the plots receiving no
phosphorus fertilizer. For some unexplained
reason plot number 141 had an unusually high
loss which may partially account for the
difference.

Analysis of variance data (Table 10) for the
effect of soil treatment on soil phosphorus
changes in subsurface soil indicates that the
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nitrogen-treated plots had a highly signficant
greater rate of loss of phosphorus than the
other treated plots. The rate of phosphorus de-
pletion in subsurface soil was signficantly less
where phosphorus was applied and where P
and K were applied together the rate of loss
was slower than for K alone or for P without
K.

Results for available phosphorus in surface
soil are presented in Table 8. The data in this
table indicate that the trend of the available
phosphorus is downward on the untreated
plots and on those plots receiving fertilizer™
which did not include phosphorus. The phos-
phorus-treated plots show a definite upward
trend in available phosphorus content.

Analysis of the subsurface soil for available
phosphorus is found in Table 9. Although the
available phosphorus content of the subsurface
soil is somewhat variable, the data seem to in-*
dicate a downward trend.

Organic Matter Changes. The data on
changes in the organic matter content of the
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Fig. 4. Changes in the phosphorus content of the surface soil under different fertilizer treatment <

from 1915 to 1939,

Note: A—represents the average phosphorus content of all plots in 1908 before fertilizer was applied..
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Fig. 5. Changes in the phosphorus content of the subsurface soil under different fertilizer treatments
from 1915 to 1939.
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surface soil of the variously treated plots are
presented in Table 11 and Fig. 6.

A study of the tables and figures pertaining
to the changes in the organic matter content of
surface soil reveals that all plots had significant
losses in organic matter ranging from an aver-
age of 14.09 percent for the check plots to
.16.79 percent for the NPK plots. In terms of
tons per acre, this would be equal to 8.36 and
10.54 tons, respectively, for the soil stratum to
a depth of 7 inches. Average loss for all the
variously treated plots was 14.99 percent, or
8.9 tons per acre, for the period from 1915 to
1939. This is equivalent to an annual loss of
.approximately 750 pounds of organic matter
per acre. Fertilizer treatments had no signifi-
cant effect on organic matter changes except
for the interaction N x P x K. This interaction
was significant.

The organic matter losses from the surface
soil are closely related in relative quantity or
percentage to the nitrogen changes, because
most of the soil nitrogen exists in the organic
form.

It appears from the analytical data on the
surface soil that the application of mineral fer-
tilizers alone without the return of additional
organic matter other than the remaining stub-
ble residues is not sufficient to retard the losses
of organic matter which has occurred on these
plots from 1915 to 1939. The consistent down-
ward trend in the soil organic matter for each
of the three sampling periods after 1915 indi-
cates that the use of a crop rotation consisting
of corn, wheat, barley, oats and a legume with
or without fertilizer has not stabilized the or-
ganic matter content of the soil at any definite
point or level. This would indicate that further
losses of organic matter from the soil would
take place. The same statement would also
apply to the soil nitrogen in these plots.

Data obtained on the changes of the organic
matter in subsurface soil from the plots are
presented in Table 12 and Fig. 7. Most of these
plots show slight gains in organic matter rang-
ing from the average of .37 percent to 4.47,
with the exception of the plots receiving NK,
KP, and NPK fertilizer which showed very
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