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Agronomy - No. 29 - The Influence of Topsoil July 14I, 1978
Depth on Yields

The information developed by Fred Wetter, Area Agronomist, SCS,
Washington, for Whitman County should represent the influence of
topsoil depths on wheat yields in Major Land Resource Area 9. It
was reproduced without change.

The effect of topsoil depth on yields of grain and straw was determined
from data collected for the Whitman County Soil Survey Report.

Grain and straw rod-row samples were obtained from farmer cooperators
of the Pine Creek Conservation District (northeast quarter of Whitman
County) for the years 1970-1975. The data presented in this technical -

note represent a six-year average for the sampling period. (See table)

The sampling area extended from 4-miles west of Pine City eastward to

the Idaho state 1ine. The soils were primarily Athena, Palouse, Thatuna,
Tilma, and Naff silt loams. The eroded soils with 1ittle or no topsoil,
Calouse and Garfield, were also included. Other soils were the sha]]ow
Gwin, the bottomland Latah, and Caldwell silt Toams.

The procedure was to cut two or three samples at each site. Each sample
consisted of two adjacent rows, usually 9'4" in length. Topsoil depths
were measured at each site using a soil probe or auger. :

The term "topsoil" as used in this report is defined as follows:

The darkened Tlayer of soil measured from the soil surface to a
point where the brown organic matter coloring is no longer
evident and/or the structure or texture changes.

The amount recorded was the subjective determination of the area
agronomist, based on his observations and measurements at each site.

Data for each crop was plotted on graphs. The yield-decreases of both
grain and straw were found to be straight line curves from 24-inches

down to O-inches topsoil depth. At greater topsoil depths, yield-increases
tapered off because of other limiting factors.

The table indicates that on soils with 24-inches of topsoil, the winter
wheat, after fallow, yielded 90.4 bushels/acre. On soils with no topsoil,
winter wheat, after fallow, averaged 28 bushels/acre. This represents
a 2.6 bushel decrease in yield for each inch of topsoil removed.

The same relationship is true in regard to straw or vines:

On soil with 24-inches of topsoil the peas, after winter wheat,
produced 3,500 1bs. of vines per acre.
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On soils with no topsoil, vines averaged 1,160 1bs/acre.

This represents a 98 1b/acre decrease in vines for each inch of topsoil
removed.

The decline in yield, as a result of topsoil loss, is often masked by the
fact that farmers do not normally harvest these areas separately. In-
creased field yields have been the result of improved varieties and other
technology. However, the poor and eroded areas are not returning the
cost of fertilizer, seed, equipment, and labor., As Tong as tillage

and other forms of erosion move soil downhill, these unprofitable areas
will continue to increase.

Another important fact is that crop residues are needed for erosion
control. The eroded areas that need the most protection raise the least
amount of stubble. Adequate crop residues, when produced and left on
the land, also have direct beneficial effects on soil fertility, soil
moisture intake, decreased soil surface crusting, and the ease of till-
age. Mellow, friable soils require less energy to till than hard, dense

soils.

In other areas of eastern Washington, a "rule-of-thumb" can readily be
established by estimating the average yield of eroded soils and sub-
tracting this from the average yield of non-eroded soils. By comparing
the depths of topsoil, one can determine the loss of yield for each inch
of topsoil removed. ® . :
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