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FRED ADAMS and
A. E. HILTBOLD

Department of Agronomy
and Soils

FOR HIGH crop yields, abundant nitro-
gen is needed. Yet only a portion of this
nitrogen ends up in the harvested crop.

Numerous experiments have shown
that well fertilized crops recover only
one-half to three-fourths of the nitrogen
applied. The remaining nitrogen is lost
either (1) as nitrate carried by water
percolating (leaching) through the soil,
or (2) as gas into the air from chemi-
cal (bacterial) action.

Ability to use nitrogen varies among
crops. Other factors affecting nitrogen
use are soil type, rainfall, time of ap-
plication, tillage, weed and insect con-
trol, soil fertility, temperature, and
cropping system. Furthermore, crops
become less efficient in using nitrogen
as application rate is increased.

With recommended use of high rates
of nitrogen for high yields, nitrogen
loss has become a problem of economic
importance. For instance, a corn crop

under good growing conditions will use
about 80 lb. of the 40-lb. rate of nitro-
gen applied. On the other hand, only
about 50 lb. will be used when the crop
is fertilized with 100 lb. of nitrogen per
acre.

Soil organic nitrogen content usually
remains about the same from year to
year. Unlike phosphorus and potassium,
little increase in the soil nitrogen level
can be expected from repeated appli-
cations of fertilizer nitrogen. This is
because fertilizer nitrogen not absorbed
by the crop usually will not remain very
long in the soil.

Loss by Leaching

Results of research by the API Agri-
cultural Experiment Station and by
other state experiment stations show
that nitrogen is leached in large
amounts only in nitrate form. The
amount leached depends upon the ni-
trate supply and intensity of leaching.
Vigorous growing crops greatly reduce
loss by absorbing the nitrate, and water
that would otherwise leach the nitrate.
Roots of growing crops as well as de-
caying crop residue stimulate growth of

soil micro-organisms. These, too, absorb
nitrate and temporarily prevent loss.

Little leaching of nitrate occurs in
clay soils when crops and crop residues
are maintained on the soil during fall
and winter. Sandy soils are more subject
to losses of nitrate by leaching.

Loss As Gas

Fertilizer nitrogen may change into
a gaseous form that is then lost into the
air. The nitrogen gas will be either am-
monia or atmospheric nitrogen. (At-
mospheric nitrogen makes up about
r8% of the air.) Loss of nitrogen in the
form of ammonia gas is small if the fer-
tilizer material is applied properly in
the soil. For instance, little or no loss
of anhydrous ammonia will occur if ap-
plied within the soil because the am-
monia is retained by the soil particles.

Conversion of fertilizer nitrogen to
atmospheric nitrogen is a bacterial pro-
cess that has been considered important
only in water-logged soils deficient in
oxygen. However, recent research has
shown that soil bacteria bring about this
change even in soils that are well sup-
plied with oxygen. The conditions that
are known to stimulate loss of nitrogen
in this manner are also conditions that
are most favorable for plant growth.
Thus, a combination of abundant crop
residue and nitrogen may result in con-
siderable change of fertilizer nitrogen
into nitrogen gas.

Z-7

Split applications of nitrogen will
avoid excessive accumulation of nitrate.
This will reduce the amount of nitrogen
converted to gas, as well as that lost by
leaching. The nitrogen, however, should
be applied at times and in amounts
that will adequately meet crop needs.

Regardless of the form applied, all
fertilizer nitrogen may be lost at one
time or another. The loss may be con-
siderable in many cases, even though
the exact amount is not predictable at
present. However, loss of some nitrogen
should not discourage use of adequate
amounts.

Looking Ahead

New research is in progress at Au-
burn aimed at a complete understand-
ing of what "triggers" the reaction that
brings about loss of nitrogen into the
air. Results of this basic exploratory
work can possibly bring about revised

soil management and fertilizer practices
that will greatly reduce nitrogen losses.

WHE RiE oes your

mt rogen go?

9 9F
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The cots-crimson closer on prepared land
right) was ready for grazing Nov. 13,)1957. kye-crimson sod-s, oded on Coastal

Bcrmnudatjrass lleftr vas not stocked uotil
the following March. Both photos were
made. Nov. 28, 1957.
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