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sampling pattern, such as staggering of sample points or random placement
within the grid, may be used to overcome this problem.

· The intensive grid sampling required to effectively reveal fertility patterns can
be quite expensive, especially for the lower-value grain and oilseed crops
grown on the Prairies.

· There is no soil-landscape rationale for grid size. In fields with complex
landscapes, there is a risk of missing some soil units with a large grid size,
and commercial grid spacing is often too large.

A field may be suitable for grid sampling if the field history is unknown or its
natural fertility patterns have been masked because:
· The field has a history of manure application.
· Smaller fields have been merged into a larger one.
· High rates of fertilizers or lime have recently been used.

3.3.3 Landscape-Directed Soil Sampling
Landscape-directed sampling is based on spatial patterns defined using some
prior knowledge or observation of a field, and assumes that fertility patterns exist
for logical reasons. Patterns in soil and crop variation can often be observed by
reviewing the management history and consulting soil survey information, detailed
elevation mapping, aerial photographs, satellite imagery, yield monitor maps, and
the land owner. This type of variation is called “systematic variation” because it
follows a system or pattern and is predictable and manageable if that pattern is
understood. The recent use
of yield monitors has shown
that yield variation is often
related to topography,
although this variation may
be due more to differences
in drainage or available
water and weed pressure
than to nutrient variation.

Soil development and
productivity are largely a
function of water flow, which
is in turn controlled by
landscape properties such as
slope gradient and length,
slope curvature and relative
elevation. The combination
of these factors determines the location of soil types in the landscape and their
inherent productivity. Nutrient levels, particularly for the mobile nutrients, N and S,
have shown consistent relationships with landscape or topography in recent
studies. Soil/moisture relationships largely control N availability in the landscape
through processes of denitrification, leaching, mineralization of organic matter
and crop uptake. Elevation measurements may be used to initially develop
topographical management zones, but it is actually landscape features or slope
position that influences nutrient relationships.

This system requires the identification of areas (polygons) with similar soil and
hydrological conditions. Properly identified, there will be less variability within each
polygon than among polygons.
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3.4.1 Depth of Sampling

The type of information that is required from the soil analysis will determine
the depth of soil sampling:
· At a minimum, nitrate-N analysis should be conducted on both the 0 to

15 cm (0-6 inch), 15 to 30 cm (6-12 inch), 30 to 60 cm (12-24 inch) depth
samples because nitrate is a mobile nutrient in soil water.

· If the fields have received heavy or unknown N applications or if the soil is
susceptible to leaching, nitrate-N analysis should be conducted on deeper
samples (greater than 60 cm or 24 inches) to determine if leaching is
occurring.

· At a minimum, P and K analysis should be conducted on the 0 to 15 cm
(0 to 6 inch) depth sample.

· Sulphur and salinity analysis should be conducted on the 0 to 15 (0-6 inch),
15 to 30 cm (6-12 inch), and 30 to 60 cm (12-24 inch) depth samples, if this
information is required.

· pH, organic matter or micronutrient analysis should be conducted on the 0 to
15 cm (0 to 6 inches) depth sample, if this information is required.




