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Background

Soil erosion is the result of three processes: wind, water and tillage. Tillage has been known to influence the magnitude of
wind and water erosion processes for many years. However, recent studies have demonstrated that the direct movement of
soil by tillage operations is, in and of itself, a significant erosive process, distinct from wind and water erosion (e.g.,
Lindstrom et al. 1990; Govers et al. 1994; Lobb et al. 1995; Lobb et al. 1999).

Results

« After one pass, each primary, secondary and tertiary tillage operation moved soil at
least 3 m, with the farthest translocated distances (T, (vay) observed for the PCH
sequence (up to 24 m), CP and HARV (Table 2).

* The mass of translocated soil (T,,) was greatest for the PCH sequence, followed by
the HARV, CP, MP, OD and VS (Table 2).

« A direct relationship was observed between T _and T,, and slope gradient (8) for the
CP, MP, OD and PCH sequence. Linear regression functions were further improved
after including slope curvature (¢) (Table 3).

« Overall, the potential for tillage erosion (T,,8) was high for the PCH sequence,
HARYV, CP, MP and OD (Table 3):

* soil losses > 100 Mg ha* pass™* were measured for both the MP and CP on
shoulder slope landscape positions.

Tillage erosion occurs whenever tillage operations cause more soil to be translocated out of an area of a field than is
translocated into that area, and is typically characterized by soil loss from convexities and soil accumulation in concavities.
Tillage erosion is a function of both the erodibility of a landscape and the erosivity of the tillage system used on that
landscape. In Canada, soil degradation by tillage erosion is of greatest concern in regions where intensively tilled crop
production is practiced on topographically complex landscapes — such as in the potato growing regions of Atlantic Canada
(Fig. 1). To date, however, tillage erosion experiments conducted in Canada represent only conventionally tilled corn-based
production in Ontario and conventionally tilled cereal-based production in Saskatchewan and Manitoba.

Objectives: The objective of this project was to generate tillage translocation and erosivity values for implements common to
conventionally and conservation tilled potato production systems in the eastern Canadian province of New Brunswick. In the
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process, the study: (i) examined the contribution of primary, secondary and tertiary tillage operations towards the overall
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translocated soil (T,,) were calculated. plot establishment.

Table 3. Summary of regression analysis for T, and T, as a function of slope gradient, and slope gradient and
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