values calibrated to the WVU soil test system (Sperow
and Rayburn respectively, unpublished data). These
response curves show forage crop yields over a range
of soil tests when no fertilizer is applied. Yields are
expressed as a fraction of the maximum crop yield
obtained with fertilization. This is called relative
yield. As can be seen, if the soil test P is greater than
50 (Fig. 2) or the soil test K is greater than 100 (Fig.
3), the crop yield is not greatly influenced by
fertilization. However, these are short term
experiments and do not account for removal of plant
nutrients by the crop.

Table 1. Estimated yield, under good management,
for selected soils in West Virginia for clover-grass
and alfalfa-grass hay and grass-legume pasture.

legume grass hay
Soil slope pasture
clover l alfalfa
% —ions/a— days/a
Albrights siit loam 815 3.0 3.5 200
Berks shaly silt loam 3-8 3.0 35 200
Berks shaly silt loam 15-25 2.0 3.0 170
Clarksburg channery silt 3-8 3.0 35 200
Clarksburg channery silt 8-15 3.0 35 200
Dekalb channery loam 5-12 2.8 32 120
Dekalb channery icam 12-25 2.6 3.0 105
Ernest siit loam 815 3.0 35 140
Frankstown silt loam 3-10 35 4.5 165
Frankstown siit loam 10-20 32 4.3 160
Frederick cherty silt loam 3-8 35 45 165
Frederick cherty silt loam 8-15 3.2 43 155
Frederick cherty siit ioam 15-25 3.0 4.0 150
Gilpin silt loam 8-15 3.0 35 200
Gilpin siit loam 15-25 25 3.0 170
Laidig channery loam 8-15 3.0 4.0 130
Laidig channery ioam 15-25 2.5 35 200
Lehew-Berks complex 8-15 2.0 2.5 140
Monongahela silt ioam 3-8 3.0 35 200
Monongahela silt loam 8-15 2.5 3.0 170
Teas and Litz silt loams 3.8 3.0 3.5 130
Teas and Litz silt loams 8-15 2.8 3.2 120
Teas and Litz silt loams 15-25 24 3.0 100
Weikert-Berks complex 8-15 2.0 22 115
Westmoreland silt loam 3-10 3.0 4.0 145
Westmoreiand silt loam 10-20 3.0 38 135
Westmoreland silt loam 20-30 2.8 35 125
Wharton stit loam 8-15 35 29 175
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Figure 2. Effect of soil test P on forage crop yield
without supplemental fertilizer as a fraction of the
yield when adequate fertilizer applied.

If a crop is grown and no fertilizer is applied the crop
will remove nutrients from the soil and the soil test
will go down. Over a period of time crop yields will
go down. The decrease in crop yields will depend on
the initial soil test, nutrients removed in the harvested
crop, the soil’s reserve nutrients, the release rate of
reserve nutrients, and the length of time that fertilizer
is not applied. It is easy to measure the first two of
these variables and control the last. First, take a good
soil sample to obtain an index of the soil fertility.
Second, fertilizer nutrients removed in each ton of
crop dry matter can be measured by forage testing, or
use average forage test values for the type of crop
grown (worksheet Table 1).
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Figure 3. Effect of soil test K on forage crop yield
without supplemental fertilizer as a fraction of
the yield when adequate fertilizer is applied.

Crop Response to Fertilizer

When Iooking at crop fertilizer response, it is helpful
to express fertilizer rates as a multiple of the plant
nutrients removed by the crop. If the soil test is
medium or high and P is applied at 1 times the crop
removal rate, crop yields are 90-100% of maximum






(Fig. 4). If no fertilizer is applied, crop yields will
drop to between 50 and 80% of the potential yield. If
cutting hay three times a year, a savings in fertilizer
which reduces yields by half will increase the cost per
ton of hay by 40% (Fig. 1, 3 cut system, 4 ton/a cost
$42, 2 ton/a cost $59). On the other hand, applying

more than the removal rate results in little yield
increase. Soil test levels would increase but would
return no value unless fertilizer inputs are reduced in
the future to draw on this reserve fertility.

For potassium the effect is almost the same (Fig. 5).
When the soil test is medium or high an application
rate of 1 times removal, maintains crop productivity at
maximum level. Even at a K fertilizer rate of 75%
the removal rate, yield is near maximum. However,
soil fertility will decrease. Again with no added K,
the crop yield drops to 30 to 90% of potential over a
3 to 7 year period. The drop in yield without K
fertilizer is determined by soil type, crop yield, and
forage species.
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Figure 6. Forage crop response to fertilizer
phosphorus (P) on soils having a low P soil
test.

When soil test levels are low, crop yields will be
greatly reduced if fertilizers are not used. For soils
testing low in P and K, when no fertilizer is applied
crop yields drop to 10 to 40% of potential for P (Fig.
6) and to 30 t070% of potential for K (Fig. 7). For
low testing soils, the cost to get near potential yield
increases since the fertilizer rate needed is 1.5 to 4.0
times the removal rate rather than the 1 times removal
rate needed on medium and high testing soils. On low
testing soils, fertilizing at the removal rate gives a
yield between 40 to 100% for P and between 80 to
100% for K. The actual yield response depends on

0.20 the soil’s ability to fix these minerals and how low the
test is at the start.
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Figure 5. Forage crop response to fertilizer
potassium (K) on soils having a medium or high
K soil test.
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Site Specific Fertilizer Requirements
Use the attached worksheet to determine the fertilizer
rates needed on your farm based on your soil’s






