CSS 210--Fundamentals of Soil Science

Test 2                         Spring 02

Code in name and student number on the score sheet and select the best answer

for each question.  Tests are machine scored so your accuracy in marking is

important!

SELECT THE BEST CHOICE FOR EACH QUESTION.  READ ALL QUESTIONS CAREFULLY.

1.   A zone of sand material will increase water infiltration into a silt loam soil during a heavy rainstorm if it is:

1. near the surface but covered with 1" of soil.

2. mixed in and covered with silt loam.

3. exposed to free water at the soil surface.

4. exposed to the tile line but not the soil surface.

5. All of the above

2.  If a soil contains 10% moisture, you know:

1. the soil has plenty of available water.

2. the soil has no available moisture.

3. the soil has no air space.

4. none of the above

3.  As the water content of the soil decreases, the matric potential with which the remaining water is held by the soil:

1. increases        

2. decreases       

3. remains unchanged

4. varies with atmospheric pressure

4.  Soil conditions in the upper portion of a soil profile that usually restrict saturated flow and lead to poor aeration and drainage are:

1. layers of coarse sandy materials below layers of silt loam texture.

2. layers of clay with fine pores below coarse sandy soil.

3. compacted soil in the B horizon under a well structured, porous "A"

4. All of the above

5. Answers 2 and 3

5.  Water moving by unsaturated flow in a lateral direction is being moved by the forces of:

1. adhesion     

2. cohesion     

3. gravity  
4. answers 1 and 2
5. answers 1; 2; and 3  
6. By definition a heterotroph has which of the following characteristics?

1. gets its carbon from CO2.

2. can photosynthesize light.

3. needs O2 for respiration.

4. needs energy-rich organic substances for food.

7. Denitrification occurs mostly in soils having:

1. NH4 + and anaerobic conditions.     
2. NO3- and aerobic conditions. 
3. NO3- and anaerobic conditions.

4. organic nitrogen and anaerobic conditions.

8. Phosphorus is a relatively soluble nutrient in the soil solution and often contaminates aquifers by leaching.

1.  true       
2.  false

9. The soil macronutrient most abundant in the mineral apatite is:

1.   nitrogen           

2.   phosphorus     
3.   potassium  
4.   iron

5.  manganese
10. Bulk density is related to the total amount of pore space in a soil.  The greater the amount of pore space the ________the bulk density.

1.  higher     

2.  lower

11. The Nitrification reaction we studied in the Nitrogen Cycle :

1.  occurs under anaerobic conditions

2.  is also called ammonification

3.  converts ammonium (NH4+) to nitrate (NO3-)

4.  converts organic N (unavailable) to mineral (available) nitrogen

12. In soils the greatest quantity of nitrogen exists:

1.   in soil organic matter 

2.   in nitrate form        

3.   as N2O
4.   in the soil solution
 13. Mycorrhizae are commonly significant with regard to increasing plant uptake of:

1. nitrogen.        
2. oxygen.      

3. phosphorus
4. calcium.
14. Approximately how many tons of soil (Oven Dry) was removed from Spartan Stadium to install the new athletic field if you assume they removed a volume of 350 feet long by 180 feet wide by 6 feet deep with a bulk density of 1.5g/cm3? (water weighs 62.4 lbs/ft3 and 1 ton = 2000 lbs.)

1.  11,794 tons     

2.  17,690 tons     
3.  25,000 tons

4.  30,663 tons

15. Denitrification is most likely to occur in which type of soil environment?

1. cold and wet 
2. warm and wet 

3. warm, dry and well aerated
4. cold and dry
16. When an organic material with a C:N of 200:1 is added to soil, the soil nitrate level will most likely:

1.  increase in the short term and decrease in the long term.

2.  decrease in the short term and decrease in the long term.

3.  increase in the short term and increase in the long term.

4.  decrease in the short term and increase in the long term.

17. Organisms which use O2 as their oxygen source and obtain their energy and carbon from organic matter are classified as:

1. anaerobic; autotrophic.  

2. aerobic; autotrophic.    
3. anaerobic; heterotrophic.
4. aerobic; heterotrophic.

18. Under saturated conditions, the rate which water can flow through porous media(soils) is primarily controlled by:

1. matric potential difference      

2. vapor pressure difference        

3. porosity and pore size
4. all of the above.
19.   The soil macronutrient most abundant in the mica minerals is:

1.  nitrogen        

2.  phosphorus      

3.  potassium   
4.  iron
5.  manganese
20.  Two soils occur next to each other:

Clay loam texture soil X is 30 percent moisture v/v at field capacity, and Loam texture soil Y is 15 percent moisture v/v at -1 bar.

1.  water will move from X to Y

2.  water will move from Y to X

3.  water will not move.

21.  Water held at -0.5 bars would:

1.  drain due to gravity    
2.  be detention stored     

3.  be plant available  
4.  be gravimetric
5.  none of above
22.  Infiltrated water moving downward through macropores during soil water recharge is in what zone?

1.  infiltration        
2.  recession       

3.  transmission        
4.  wetting front
5.  saturation
23.  The soil water held between 0 bar and -1/3 bar matric potential is

1.  retention stored    

2.  available stored    

3.  micropore stored        
4.  macropore retained
5.  detention stored
24.  Detention storage is greatest for soil texture

1.  sand        
2.  silt loam       
3.  clay loam

4.  clay
25.  Water in the intermediate zone is available and taken up by plants

1.  true        
2.  false

26.  Ten (10) inches of sand soil changes from wilting point (5% by volume) to saturation (45% by volume).  This could result from:

1.  0.4 inches of water entering the soil   

2.  4.0 inches of water entering the soil 
3.  0.4 inches of water leaving the soil

4.  4.0 inches of water leaving the soil

27.  Soil water potential is nearly constant over a year in what hydrologic zone?

1.  root zone           
2.  intermediate zone      
3.  recession zone

4.  antecedent zone

28  A loam soil contains 50% water v/v at 0 bars, 18% water v/v at -1/3 bar, and 4% water v/v at -15 bars.  At field capacity it would contain how many inches of water in a 10 inch thick A horizon?

1.  0.4 inches      

2.  1.4 inches 
3.  1.8 inches         
4.  3.2 inches

5.  5.0 inches
29.  During normal years in East Lansing, most soil water utilization occurs in:

1.  December thru February      
2.  March thru May         
3.  June-July

4.  September through November

30.  A stream hydrograph has a large increase of stream stage due to a rain. The relatively flat record of flow over time after direct runoff becomes zero is called

1.  channel precipitation flow      
2.  indirect runoff         
3.  subsurface runoff   
4.  recession flow

5.  antecedent flow

31.  A watershed in Virginia annually receives 36 inches of rainfall, stream flow is 13 inches and stored water within the watershed increases 1 inch. Assuming no leakage, the annual evapotranspiration is:

1.  21 inches       

2.  22 inches       
3.  23 inches       
4.  24 inches

5.  25 inches
32.  Subsurface storm flow (sometimes called interflow) is part of stream base flow.

1.  true            
2.  false

33.  Highest infiltration and lowest surface runoff would occurs with:

1.  shallow sands       

2.  deep sands          
3.  shallow clays
4.  deep clays

34.  Rainwater that takes the shortest time to reach a stream is:

1.  antecedent flow     

2.  subsurface flow    

3.  surface runoff
4.  channel precipitation

35.  For East Lansing and the continental US, the average percentage of precipitation that becomes streamflow is: (note units are %, not inches):

1.  9%          
2.  21%        
3.  30%         
4.  70%

5.  100%

36.  In immobilization:

1.  N2 is released to atmosphere

2.  nitrate is converted to nitrogen gas

3.  plants absorb nitrate

4.  nitrate is leached to water table

5.  ammonia is converted to ammonium

37.  Mineralization refers to:

1.  conversion of ammonia to nitrate

2.  conversion of organic nitrogen to mineral nitrogen

3.  conversion of nitrate into living tissues

4.  fixation of nitrogen by bacteroids

5.  conversion of nitrate to gaseous N

38.  In our discussion of soil water energy, with which phase of water did we equate  the greatest amount of energy ?

    1. solid (ice)

    2. liquid

    3. vapor

39.  Which soil microorganisms are known for their ability to decompose lignin?

1. bacteria         

2. actinomycetes        
3. Fungi        

4. protozoa

5. algae
40. On a typical sunny summer day when plants are transpiring, the highest water potential occurs:

1.  in the atmosphere

2.  in roots

3.  in leaves

4.  in soil

5.  none of above because all have the same potential

