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1) The susceptibility of soil to erosion is based on three characteristics. These are:

a) soil texture, soil structure and soil horizonation

b) soil texture, soil horizonation and slope characteristics

c) soil horizonation, soil structure and slope characteristics

d) soil texture, soil structure and slope characteristics

2) The soil particle most susceptible to wind and water erosion is:

a) organic matter

b) sand

c) silt

d) clay

3) Three of the major forces of erosion are:

a) solar radiation, water, gravity 

b) wind, solar radiation, gravity 

c) wind, water, solar radiation 

d) wind, water, gravity 

4) While all of the below would be effective, a major erosion control tool for all types of erosion is:

a) slope angle reduction

b) increased vegetation

c) reduced traffic

d) tarmac

5) Average annual sediment yield (erosion load) is greatest in:

a) the desert

b) semi-arid scrub range

c) semi-humid grassland

d) forests

6) Soils have both inherent and dynamic characteristics. Some dynamic characteristics would be:

a) texture, organic matter and base saturation 

b) structure, texture and organic matter 

c) base saturation, structure and texture

d) organic matter, base saturation and structure

7) Nutrient availability is a vague term which depends on:

a) concentration of nutrients

b) speed of nutrient transfer to soil solution

c) solubility and mobility of the nutrient in the soil

d) all of the above

8) The definition of high nutrient availability is

a) the ability to release high nutrient levels in the soil

b) the ability to maintain high nutrient concentration near the root

c) the ability to maintain high nutrient concentrations in the soil

d) the ability to store high nutrient concentrations near the root

9) Nutrient availability is limited by the mechanisms of

a) location, plant physiology, biological competition and solubility

b) mass transit, fuel prices, concentration gradients and decomposition rates

c) mass flow, concentration gradients, solubility and decomposition rates

d) plant physiology, mass flow, location and decomposition rates

10) Soils function as a

a) nutrient recycling system, C storage and energy transformer

b) medium for plant growth, water supply and purification system

c) habitat for soil organisms, climate moderator and historical record

d) engineering medium, greenhouse gas emitter and seed bank

2) The primary source of nutrients in soils is:

a) fertilizer

b) parent material

c) organic matter

d) atmospheric deposition

The movement of ions (nutrients) from source to roots is through a sequence of stages called release, transport and uptake. The next 2 questions focus on this sequence.

3) The dominant mechanism of the transport stage of this sequence is through:

a) mass flow and water pressure

b) mass flow and diffusion

c) respiration and diffusion

d) water pressure and respiration

4) Nutrient uptake is maximized by plants through a root system which is:

a) deep with a high surface area

b) deep with a low surface area

c) shallow with a high surface area

d) shallow with a low surface area

5) Fertility of a soil is a measure of both its available and reserve nutrients. These pools are often visualized through the “tank model”. When comparing “high” versus “low” fertility soils, the low fertility soils will:

a) provide nutrients for a brief period and will require much fertilizer to renew its fertility.

b) provide nutrients for a long period and will require much fertilizer to renew its fertility.

c) provide nutrients for a brief period, but require little fertilizer to renew its fertility.

d) provide nutrients for a long period, but require little fertilizer to renew its fertility.

6) Nutrient uptake by plants at the root-soil interface is regulated by the:

a) cell membrane

b) cell wall

c) cell nucleus

d) rhizosphere

7) The major industrial source of phosphate is:

a) the atmosphere

b) concentration from sea water by evaporation

c) rock mining (mostly apatite)

d) organic waste

8) The major world-wide pool of phosphorus is:

a) the atmosphere

b) ocean sediments

c) the soil

d) biota

9) Which of the following combined nutrient cycles are mediated by microorganisms?

i.e. one of these doesn’t belong…

a) N, P, K and Fe

b) N, P Fe and S

c) N, Fe, K and S

d) Fe, P, K and S

10) Soil phosphorus available for biological uptake is generally small with the bulk of P being bound to Ca minerals, clays, oxides and OM. At what pH is P availability optimized for plants?

a) 7.5

b) 7

c) 6.5

d) 5.5

11) Mechanisms for the release of nutrients from soil solids does not include:

a) cation exchange

b) organic matter decay

c) plant uptake

d) dissolution

12) The susceptibility of soil to erosion is based on three characteristics. These are:

a) soil texture, soil structure and soil horizonation

b) soil texture, soil horizonation and slope characteristics

c) soil horizonation, soil structure and slope characteristics

d) soil texture, soil structure and slope characteristics

13) The soil particle most susceptible to erosion is:

a) organic matter

b) sand

c) silt

d) clay

14) The three major forces of erosion are:

a) solar radiation, water, gravity 

b) wind, solar radiation, gravity 

c) wind, water, solar radiation 

d) wind, water, gravity 

15) While all of the below would be effective, a major erosion control tool for all three types of erosion is:

a) slope angle reduction

b) increased vegetation

c) reduced traffic

d) tarmac

16) Average annual sediment yield (erosion load) is greatest in:

a) the desert

b) semi-arid scrub range

c) semi-humid grassland

d) forests

17) Soils have both inherent and dynamic characteristics. Some dynamic characteristics would be:

a) texture, organic matter and base saturation 

b) structure, texture and organic matter 

c) base saturation, structure and texture

d) organic matter, base saturation and structure

18) While the use of pesticides has kept more people alive (through increased food supply) than killed (due to toxicity), what management practice (on the field) would minimize off-site effects of pesticide use.

a) increased irrigation

b) increased organic matter

c) increased tillage

d) increased harvesting

Part II: Provide a short answer to each of the following questions. Three to four sentence maximum. Feel free to use the back side of the page. Each question is worth 5 points.

7) Soil quality is an assessment of how well a soil performs all of its functions and how those functions are being preserved for future use. Soil quality cannot be measured directly, so we evaluate indicators that provide clues about how well the soil can function. Indicators can be physical, chemical, and biological characteristics. List one possible physical and one possible chemical indicator and indicate their relationship to soil quality.

20) What is the difference between inherent and dynamic soil characteristics?

21) Increases in agricultural production worldwide are mainly associated with increased yield, yet increased acreage also accounts for a significant increase in parts of the world. What parts of the world does increased acreage account for most of the increases in production and how might this become a problem?

22) Yield response curves measure a crops response to a variable of interest. When evaluating a fertilizer cost benefit analysis, fertilizer application rates usually are well below maximum crop usage. Why?   

8) The Universal Wind Erosion Equation is E = f (I, C, K, L, V) where E is the potential average annual quantity of erosion, I is the soil erodibility, C is the local climate factor, K is the soil roughness, L is the length of field (fetch distance) and V is the quantity of vegetative cover. Explain how each of these factors impacts wind erosion loss.

12) The Universal Soil Loss Equation is where annual soil loss (A) is a function of six factors (A = R·K·L·S·C·P). Define one (a) of these factors and explain (b) how it impacts soil erosion loss. (10 points)
a) (2 points)

b) (8 points)

Part III:
Water & Air Movement in Soil (25 points)
Water moves into soil, is held by soil and exits the soil through various mechanisms and pathways. 
9) How does water potential effect water movement, what are the four potentials and how would texture affect a soil’s water holding capacity? 
10) How does soil structure impact the movement and storage of water in soils?
11) Texture and bulk density of soil horizons also impacts the dynamics of soil water, why?
12) Organic matter and vegetation affects the water dynamics of soils in number of ways. List and explain two of them.
13) Adhesion and cohesion in conjunction with matrix potential affect the capillarity of soil water, how so?
Part IV:
pH, Soil Colloids and Base Saturation (25 points)
pH controls much of the chemical dynamics of soil and is based on the concentration of protons in solution.

14) Rain water typically has a pH of around 6.5. Why? (include the chemical equation)
15) How does a change in the soil pH affect the Cation Exchange Capacity of a soil?

16) How does a change in the soil pH affect the base saturation?

17) Soils tend to stabilize around a particular pH? List three major soil constituents that buffer soil pH’s and provide a general explanation on how buffering reactions work.
18) Other than crystalline (phylosilicate) and non-crystalline silicate (amorphous) clays, there are two other types of colloids. What are they, which is more significant to nutrients dynamics and why?
13) When managing for soil quality we generally manage for the desired outcome. The five most powerful “tools” that we have are organic matter, tillage operations, fertilizers and pesticides, ground covers and plant diversity. Describe five effects that these tools may have and indicate which tool (or tools) may have these effects. (10 points)
14) When choosing a fertilizer, we chose based on content as well as cost and availability, but we also consider (a)________, because (b)________.

We specifically listed other considerations - choose one and expand upon it.
a) (2 points) We consider…
b) (8 points) Because …
Part V: 
Soil Ecology and Nutrient Cycling (25 points)
Form and function. Form and Function! Soil organisms are the drivers of much of the energy and nutrient cycling across the landscape (both above and below). Understanding the nature of what controls their distribution aids us in understanding the dynamics of the larger environment.
19) We organize our understanding of organism in a number of ways. We discussed classification based on size, genetics, trophic level and energy use. Briefly describe the energy classification system and why we use this classification system.
20) Organisms have adapted to a large diversity of environments. This adaptation is based on overcoming physical, chemical and nutrients constraints. Explain how temperature and moisture might effect this distribution.
21) Briefly explain why organic matter with a carbon to nitrogen (C:N) ratio of > 25:1 can immobilize soil nitrogen and make it unavailable to plants.
22) Organotrophs, both aerobic and anaerobic bacteria feed on organic matter, but aerobic organisms get more energy from the decomposition. Briefly explain why this is?
23) How does the fate of nitrogen fertilizer differ in a well-aerated soil compared to a flooded soil?

Part VI: 
Soil Geomorphology and Morphology (25 points)
The Wisconsinan glacial advance and retreat played the major role in creation of the landforms of the Finger Lake Region. This, in combination with soil forming factors and processes, has produced the soil landscape of the region.
24) The parent materials of the Finger Lakes Region where moved by four major agents. Name two and discuss how they distributed the parent material. 
25) List three of the six Master horizons and provide a short definition for two of the horizons in your list.

26a) What are the two most important climatic variables that determine the rate of weathering? (2 points) 

26b) The mottles that develop in soils are a produce of chemical weathering, name the general chemical process and describe how the mottling forms. (3 points)
27) The four soil forming processes (not factors) all play a role in soil formation. Which are responsible for the formation of an E / Bt horizonation and why.
28) What are the five soil forming factors?
Part VII: These questions represent the “Connections”. Take the words presented and sequence them (any sequence you would like) into a narrative that presents a clear relationship to soil-landscape processes or effects. (20 points)
29)
pH, nutrients and buffering
30)
salt, temperature and water
31)
gley, microorganisms and oxygen
32) 
water, structure and organic matter
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