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About the class: Landscape Pedology

This upper division undergraduate class of about 40 students focuses on quantifying processes of soil
development, taking advantage of local examples through field trips requiring hands-on evaluation of
local soils and short, interpretive write-ups. There are two problem sets for practice in quantifying
soils mass fluxes (carbon, silicon, nitrogen). Students learn fundamentals of soil description, soil
taxonomy and landform assessment; and develop skills in written interpretation of soil processes in
landscape context based on observation of a few soil profiles during each lab. Student learning goals:

1. Describe and interpret soils in terms of key processes;
2. Quantify mass fluxes within and through soils;
\3. Understand Montana soils in global context and in terms of local land use/management.

J
About the activity: Judith River Watershed virtual lab )

The effects of cultivation and agricultural management practices have transformed the soil properties

we observe and describe. This exercise asks students to quantitatively assess soil processes related to

N leaching with agricultural management practice. They interpret soil descriptions in light of

measured data from a USDA funded research project related to agricultural practices and elevated

nitrate in groundwater. The exercise is intended to build the following skills:

1. Discern how cultivation (or other disturbance) changes the way soils look;
2. Quantify the effects of soil process using analytical data from soil profiles;
3. Write succinctly to relate observed soil properties with inferred soil process (nitrate leaching).

ﬂackground in lecture:
How does cultivation of semi-arid grasslands influence N dynamics?
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Three clues from the literature

nitrate with cultivation (Custer 1975);

2. Temperate steppe soils lost 20-40% of their organic matter upon cultivation,
mostly in first couple of years (Davidson & Ackerman 1993);

1. In a central Montana grassland, 1000 kg N ha! is mobilized to the subsoil as
K 3. Recovery of organic matter is N limited (Amundson 2001).
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4 The assignment: short write-up based on profile descriptions; measured nitrate and water content
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shallow gravel

Soil locations A2W.01 (left) and A1E.09 (right).
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Profile descriptions

2. Plot nitrate pools with depth and compare totals;
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1. Determine total nitrate (kg m2) in each depth increment and in each profile, accounting for estimated gravel content (show sample calcs);

3. Determine height of water in each depth increment and in each profile; plot water heights with depth (show calcs); o —
4. Interpret depth trends and total pools of nitrate and water in light of soil development (in discussion section).
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Outcomes

1. Struggle with algebra and units pays off in
many cases but is frustrating for some.

2. Discerning observation from
interpretation — tricky to assess.

3. Relating the interpretation and discussion
to the question posed — rarely
accomplished in written reports.
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If these are negative, it is most likely due to (1) relative uncertainty in estimates of % coarse (~10-20%), and (2) relative uncertainty
in bulk density due to gravel (~20% in lower horizons).

Sum these to determine total nitrate in the profile (kg/ha):

@Iculations — a computational challeng

Two observations and an interpretation

1. Nitrate and water co-vary in the lower but not upper soil depths.

2. Peak nitrate occurs at the surface and above the gravel contact.

3. Given identical N inputs in this study, the lower inventory with
shallower gravel contact could indicate nitrate leaching (and
there are other possibilities).
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