CSS 210--Fundamentals of Soil and Landscape Science

Test 3                      Spring 2002

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.  The tetrahedral layers of clay minerals are composed primarily of:

    1.  O and Al    
    2.  O and Si    
    3.  Si and Al   

    4.  Ca and Mg

    5.  only O
2.  A clay mineral has all of these features:

expanding 2:1 lattice high cation exchange capacity

The mineral that could have all of these features is montmorillonite or smectite:

    1.  true        
    2.  false

3.  The fewer the number of oxygen-silicon bonds in a mineral, the greater the resistance to weathering.

    1.  true        
    2.  false

4.  If a cation has a valence of +4 and an atomic weight of 28 grams, the weight of a cmol of the cation on a per charge basis (cmol(+))is:

    1.  28 grams    

    2.  .28 grams   
    3.  .14 grams   
    4.  7 grams

    5.  .07 grams
5.  Assume the clay in a temperate region soil has a CEC of 40 cmol(+)/kg and the organic matter has a CEC of 200 cmol(+)/kg.  For a soil with 10% clay and 2% organic matter, the CEC in cmol(+)/kg is:

    1.  8       

    2.  20.8        
    3.  23      
    4.  34

    5.  240
6.  Constant negative charge in clay minerals is a result of:

    1.  charges associated with edges of the minerals

    2.  isomorphic substitution

    3.  a change in pH

    4.  a change in organic matter content

7.  Which clay mineral has the least amount of Cation Exchange Capacity?

    1.  Kaolinite       

    2.  Smectite        
    3.  Illite (Mica)
    4.  Vermiculite

8.  For a soil with a CEC of 10 cmol(+)kg-1 soil and 5 cmol(+) of exchangeable

acidity (H and AL), the percentage base saturation is:

    1.  5%          
    2.  50%         
    3.  66 2/3%     
    4.  75%

    5.  25%

9.  The pH of the soil in question 8 would be approximately:

    1.  4       
    2.  5.5     
    3.  7.0     
    4.  8.2

    5.  10

10. Calculate the pounds of magnesium (Mg++) per acre furrow slice (2,000,000

pounds) if there is 10 cmol(+) of exchangeable Mg per 1000 grams of soil

(atomic weight of Mg is 24 grams):

    1.  over 1,000      

    2.  780         
    3.  240         
    4.  78

    5.  24
11.     In order for the negative charge to occur from isomorphic substitution:

    1.  Si substitutes for Al in the tetrahedron.

    2.  Si substitutes for Al in the octahedron.

    3.  Al substitutes for Si in the tetrahedron.

    4.  Mg substitutes for Al in the octahedron.

    5.  Both answers 3 and 4

12. When the percentage base saturation increases, soil pH:

    1.  is unaffected       
    2.  increases      
    3.  decreases

13. When the soil solution contains more H ions than OH ions, the pH is:

    1.  greater than 7      
    2.  less than 7

14. A fertilizer is labeled 0-46-0, the label tells us that it is

    1. 46% available P2O5       

    2. 46% total P2O5       
    3. 46% available P

    4. 46% soluble P2O5

15. Protonation and deprotonation (gain or loss of H+) are associated with:

    1.  permanent (or constant) charge

    2.  variable charge

    3.  Al3+ substituting for Si4+

    4.  CaCO3

16. Generally speaking, as a soil becomes more acidic, the cation exchange

capacity (CEC) increases.

    1.  true        
    2.  false

17. Consider the N fertilizers of urea, ammonium nitrate and diammonium phosphate.  All of the N in these fertilizers typically is derived from ammonia.

    1.  true        
    2.  false

18. When a solution has a pH of 6.0; the concentration of hydroxyl ions is 10 times the H+ concentration.

    1.  true       
    2.  false

19. The majority of montmorillonite (smectite) clay's exchange capacity comes from:

    1.  broken edge bonds   

    2. isomorphic substitution 
    3. excess silicon   
    4. decomposition

    5. exfoliation
20. The basic structural units of silicate clay minerals are:

    1.  Al tetrahedrons and Si octahedrons

    2.  Si tetrahedrons and Al octahedrons

    3. Si octahedrons and Al octahedrons

    4. Si tetrahedrons and Al tetrahedrons

21. When liming a soil with a pH of 5.8, most of the acidity that must be neutralized is found:

    1. on the soil exchange sites.  
    2. in the soil solution.        
    3. in the center of the silicon tetrahedrons.

    4. Answers 1 and 2

22. Since CaO weighs .28 g/cmol(+), and CaCO3 weighs .50 g/cmol(+), which is needed in the largest quantity by weight to raise the pH of your greenhouse potting soil from 5 to 7?

    1. CaO          
    2. CaCO3

23. What is the [H+] if pH = 5?

    1.  1 x 10-4 moles l-1  
    2.  1 x 10-5 moles l-1  
    3.  1 x 10-6 moles l-1  

    4.  1 x 10-7 moles l-1

    5.  1 x 10-8 moles l-1

24. Which fertilizer nutrient has the greatest affect on soil pH?

    1.  N      
    2.  P2O5       
    3.  K2O

25. How many pounds of 19-19-19 would be applied to the new 100,000 ft2 Spartan football field to provide 1.0 pound of N per 1000 ft2?

    1.  100     

    2.  200     
    3.  300
    4.  > 400

26. Addition of hydrogen in acid rain would have the greatest potential to decrease soil pH with which of the following CEC's?

    1.  CEC = 5 cmol(+)/kg      
    2.  CEC = 10 cmol(+)/kg     
    3.  CEC = 20 cmol(+)/kg

    4.  CEC = 50 cmol(+)/kg

27. Which of these nutrients is most susceptible to leaching when fall applied to a loam textured soil (CEC = 25 cmol(+)/kg soil) in Michigan?

    1.   NO3-       
    2.   H2PO4-     
    3.  Ca ++

    4.  K +

28. The most common ingredient in fertilizer to provide potassium is

    1.  K2SO4.      

    2.  KCl.        
    3.  K2O.
    4.  P2O5.

29. Ordinary Super Phosphate (0-20-0) is made from

    1. fine grinding pebble phosphate rock  

    2. H2SO4 and rock phosphate             
    3. H3PO4 and rock phosphate
    4. HCl and rock phosphate

30. Which of these fertilizer materials is a slow release source of nitrogen?

    1. ammonium nitrate     
    2. anhydrous ammonia    
    3. sulfur coated urea

    4. urea

31. The cation below which is most strongly attracted to exchange sites is:

    1.  Na+     
    2.  Ca++       
    3.  Mg++

    4.  K++

32. As a general rule, N fertilizer applied closest to the time of greatest plant demand will result in most efficient plant uptake.

    1.  true        
    2.  false

33. The pH at which the overall availability of essential plant nutrients in soils is at an optimum is:

    1.  4.0     
    2.  4.5       

    3.  5.0     
    4.  6.5

    5.  8.0

34. The pH of a sodic soil would most likely be closest to:

    1.  5            
    2.  6       
    3.  6.5
    4.  7.0

    5.  9.0

35. The plant nutrient for which a soil test is not routinely made to develop a

fertilizer recommendation for crops in Michigan is:

    1.  phosphorus  
    2.  zinc        
    3.  manganese   
    4.  nitrogen

    5.  potassium

36. Calculate the cation exchange capacity given the following:

Ca:  10 cmol(+)/kg

Mg:  2 cmol(+)/kg

K:   1 cmol(+)/kg

Na:  1 cmol(+)/kg

H:   1 cmol(+)/kg

    1.  10 cmol(+)/kg       

    2.  12 cmol(+)/kg       
    3.  15 cmol(+)/kg
    4.  30 cmol(+)/kg

37. Deficiency systems and plant tissue tests are ways which fertilizer needs

can be evaluated.

    1.  true        
    2.  false

38.     Silicate clay minerals usually have a structure

    1. in sheets like mica      
    2. in cubes like pyrite     
    3. in hexagonal elongated crystals like quartz

    4. that is amorphous (no structure)

39.     The weakest link (causes greatest error) in soil testing is:

    1. sample collection        
    2. extraction of sample    
    3. determination of concentration in extract

    4. interpretation of results

40. The ability of a soil to hold nutrient cations is dependent on the soils

    1. organic matter content   

    2. sand content        
    3. clay content     
    4. silt content
    5. Answers 1 and 3
