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FIGURE 14.2 The complex relationship between soil quality and accelerated erosion as
affected by biological and socioeconomic factors.
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FIGURE 14.3  Determinants of soll physical quality. Accelerated erosion reduces soil physi-
cal quality through effects on these parameters.
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TABLE 14.1
Soil Erosion Effects on Soil Physical Properties of Ap Horizon
Hydraulic
Bulk density 0.03 MPa conductivity
(mg m-3) water content (%) {cm h-1}
State Soil SL M sV SL M sV SL M sV

Michigan Marlerte 1.37 148 1.50 273 246 237 — — —
Wisconsin  Dubuque 134 136 137 320 — 430 418 156 179
Ohio Miamian 144 147 1.51 41.0 39.0 37.0 6.11 2.82 1.45

Note: SL = slight erosion, M = moderate erosion, and 8V = severe erosion.
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FIGURE 14.4 Determinants of soil chemical quality. Accelerated erosion reduces soil
chemical quality through effects on these parameters.
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TABLE 14.2
Erosion Effects on Soil Chemical Properties of Ap Horizon

CEC (cmol kg") pH

State Soil 5L M sV SL M sV
Nebraska Sharpsburg 16.3 18.0 222 5.1 5.7 55
Ohio Miamian 9.2 136 170 56 59 5.7
Ohio Strawn 14.0 14.0 20.0 6.5 6.6 7.6
Michigan Marlette 6.8 92 9.5 6.4 6.7 7.4
Minnesota Ves 18.0 18.0 13.2 5.8 6.2 8.0
South Dakota Beadle 299 316 227 6.8 7.1 7.5

Note: SL = slight erosion, M = moderate erosion, and SV = severe erosion.
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Table 4 Assignment of 7" values to soil mapping units based on soil
depth and aggregated score

Group | Group I1 Group 11
(0 < 0.33) (0 = 0.33-0.66) (O = 0.66)

Soil depth (cm) Annual soil loss tolerance (Mg/ha)

<25 2.5 25 7.5
25-50 2.5 5.0 7:5
50-100 5.0 7.5 10.0
100-150 7.5 10.0 10.0
> 150 10.0 12.5 12.5
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Table 6.2 Rates of soil erosion from croplands with and without cover crops

Cover crop Soil erosion (Mg ha™")
Without cover With cover

Velvet bean' 33 0.35
Crimson clover? 4.42
Rryegrass’ 11.31 4.08
Lespedeza? 5.55

Tall fescue? 7.08

Rye and hairy vetch? 41.3 3.70
Winter wheat and hairy vetch? 74 20

Canada bluegrass’ 0.42

2.45
Downy brome® 0.24
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Table 8.2 New and old paradigms of soil management

Old Approach (Conventional Tillage)

New Approach (No-Till Farming)

Tillage is indispensable to crop
production

The goal is to produce crops

Crop residues are either burned or
plowed into the soil

Soil often remains bare between
cropping seasons

Crop rotations and cover crops are
optional

Risks of soil erosion are high

Pests are controlled with the use of
chemicals.

Moldboard plowing is not needed

The goal is to produce crops while conserving
soil and water

Residues are left on the soil surface

Soil remains covered with residues and/or
cover crops at all times

Crop rotations and cover crops are part of the
management system.

Risks of soil erosion are minimum or
negligible.

Biological controls (e.g., crop rotations, cover
crops) are used in conjunction with other
measures against pests.




Table 8.3 Consequences of conventional tillage and no-till farming (After Derpsch, 2001)

Conventional Tillage

No-Till Farming

Increases rates of runoff and soil
erosion.

Degrades soil physical
conditions.

Increases wind erosion.

Causes non-point source water
pollution with sediments and
chemicals.

Increases soil organic matter
decomposition and emission of
greenhouse gases.

Depletes soil nutrients.

Causes large fluctuations of soil
temperature and water content,
which negatively affects crop
production.

Causes loses of water by
evaporation

Reduces soil water retention and
plant available water.

Reduces water infiltration rates.

Degrades soil structural
properties over time.

Decreases population and
activity of soil organisms.
Leads to a gradual reduction in
crop yields.

Increases costs of production
(e.g, labor, time, machines, and
fuel).

Reduces runoff and soil erosion.
Improves soil physical conditions.

Reduces wind erosion.

Improves surface water quality by reducing losses
of suspended and dissolved loads.

Increases soil organic matter content in the plow
layer.

Recycles nutrients through residue retention.
Reduces fluctuations of temperature (no-till soils
are often warmer at night and cooler during
daytime during the growing season).

Decreases soil evaporation.

Increases soil water retention and plant available
water.

Increases soil macroporosity and water infiltration
rate.

Improves soil structural properties (e.g.,
aggregate, stability).

Promotes microbial processes (e.g., earthworm
population and activity).

Sustains crop production.

Reduces costs of production.
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