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THE' EFFECT OF FERTILIZATION ON THE
REPLACEABLE BASES IN THE SOIL

H. P. Murphy ,
Oklahoma Experiment station, Stlliwater, Oklahoma

This paper deals with the 1nf1uence which ten. years of fertiUlatlon
has had on the replaceable sodium and calcium In Kirkland very fine
sandy loam soil. No attempt will be made to review the literature on this
subJect: many Investigators having reported various 1nfluences of different
fertillzers on the reaction and physical condition of the soU.

DESCRIPTION OF THE EXPERIMENT

In the fall of 1924 a series of plots was laid out on Kirkland very line
sandy loam soU. Each plot contained one-twentieth of an acre, except one
which was one-fortieth acre in size, was rectangular in shape, and was
separated from adjoining plots by alleys 3.5 feet wide. A fertilizer proaram
based on the triangular system has been followed since the establlshment
of the plots. A total appUcation of 300 pounds per acre of nitrate of
sooa, katnit. or superphosphate, either singly or in combinations has
been made each year in the fall at or near the time of seeding the wheat
r.rop. Turkey Red wheat has been grown continuously on the arPa.

During July, 1933. composite samples from twenty different locations
on the respective plots were taken representing the surface 6 inches of soU.
The base exchange capacity and the replacea.ble sodium a.nd calcium were
determined using neutral normal ammonia acetate as the replacing
reagent. Replaceable is used here to include both actual replaceable and
tltat which is soluble in the acetate solution.

The results are given in Table I.

DISCUSSION OF RESULTS

When either nitrate of soda or kainlt or both was used as the chief
ingredient in the fert111zer the amount of active sodium increased. . 'n1e
increase was as gl"eat whether the fert1lizer was mainly kaln1t or nitrate
of soda. It thus appears that ka1n1t may influence the amount of sodlum
brought into active ferm in the soil although no analysis is available on the
kainit used. and thus its sodium content is unknown. The Increa.se In
replaceable sodium in the surface 6 inches of soil receiving the 300 pounds
annual application of nitrate of soda accounts for approximately one­
fourth of the sodium applied. A study of the lower horizons of the
profile would no doubt be interesting.

Studies <1, 2) recently made of sons in this state Indicate the 1m.
portance of the CalNa ratio in alkali soU particularly as regards thelt
ability to produce crops and their behavior toward erosion. Soils havtna
a low CalNa ratio tend to deflocculate, are easily puddled, and seal over
or run together on the surface after a rain. Such conditions do not
anow penetration ot water and heavy runoff is the reault. Much of
our eroded sol1 In this state is of this nature. Many of the gull1es now 10
promlnent In our farm lands bad as their or1gjn one of these alkaJ1 spobI.
Such soil has a tendency to remaln In suspension once it acqU1ree thSa
state and therefore may be eas11y carried away 10 the runoff water.

WhUe the CalNa ratios OIl these fertWzed plots are all well above-tbo8e
in the unfavorable soils examined In the eros1on-solonetz soU ~, Jet
the Plots bavtna the h1gb replaceable sodium content 10 tb1a It1Mb' haft
a POOrer pbJIdcal ecmd1tlon tban thole with the lower lOdlum content.
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SOUs having a good physical condition are soils with a high ratio of
calcium to sodium in their base exchange complex.

Many soils in Oklahoma have only a very shallow surface and are
underlain with subsoils high in replaceable sodium content. Such soils
should never be brought under cultivation or if they are now in cultivation
they should be protected from erosion because once this surfaCe soU Is
removed that which remains has no agricultural value.
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