level) minus 8 ppm (starting level) x 4] =
40 1b of additional P needed per acre.
Since fertilizer such as 18-46-0 is 46 per-
cent P,O5 and P,05 is 43 percent P, it
would take the equivalent of about 200 Ib
of actual fertilizer material to raise the soil
test level from 8 to 18 ppm.

Researchers only looked at short-
term effects; it is likely that over a longer
period, greater amounts of P would be
“fixed” by the soil and more P would be
needed to raise test levels. Data do not
show what happens to soil tests over long
periods of wetting and drying, freezing
and thawing. Other research results indi-
cate that the newly established soil test
level would probably decrease somewhat
for a few weeks or months.

In summary, keep in mind that all of
the soils used in this study were from east-
ern Montana; the pH of each soil was
greater than 8.0 (alkaline), and the lime
(calcium carbonate level) ranged from 2.5
to 6.1 percent. Also remember that this
study was conducted in the greenhouse
under ideal conditions: plenty of water
and all other nutrients were supplied
abundantly. Under actual field conditions,
other factors such as available water and
temperature would probably limit yields
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so that a continued response to P at very
high rates would probably not occur.

Observations:

® There does not seem to be any
one soil test level at which response
to fertilizer stops. However, when
the soil test P level was above 30
ppm, the crops showed nearly no
response to additional P additions.

e Two different approaches to P fer-
tilization strategy can be seen here.
They are: 1) build the soil test level
and then supply only low amounts
of P annually; or 2) maximize the
return on each dollar spent on P
fertilizer on your farm by applying
higher rates of fertilizer on fields
with low testing soils, and lower
rates of fertilizer on fields with high
testing soils.

e Finally, the value of a soil test for
helping make wise P fertilizer
decisions cannot be over-
emphazised. [

Dr. Bauder is Professor and Extension Soil and
Water Specialist, Department of Plant, Soil and
Environmental Sciences, Montana State University,
Bozeman. Mr. Schaff is Research Associate.
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