CSS 210--Fundamentals of Soil and Landscape Science

Test 3                      fall 2001
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.  For a soil in Michigan that contained 4% organic matter and 20% clay, the approximate CEC would be (assuming the CEC of the organic matter as 200 and the clay as 50):

    1.  7 cmol(+) kg soil
    2.  18 cmol(+) kg soil
    3.  25 cmol(+) kg soil
    4.  21 cmol(+) kg soil
    5.  57 cmol(+) kg soil
2.  When the percentage base saturation decreases, soil pH:

    1.  is unaffected       
    2.  increases      
    3.  decreases

3.  Protonation and deprotonation are associated with:

    1.  permanent charge

    2.  constant charge

    3.  variable charge
4.  If liming material A has a neutralizing value of 100% and material B a neutralizing value of 85%, which would require the most material to neutralize a given amount of acidity?
    1.  A    

    2.  B
5.  1000 grams of soil contains the following:

Ca – 13 cmol(+)


Mg -  5 cmol(+)


K -   2 cmol(+)


Na -  1 cmol(+)


H -   9 cmol(+)

    The CEC equals ---------.
    1.  21 cmol(+) kg soil
    2.  30 cmol(+) kg soil
    3.  13 cmol(+) kg soil   
    4.  70%
6.  Given the following, determine the mass of Mg in 1 hectare (10,000 kg) of soil.

Atomic weight=24g


Valence=+2


Concentration=10 cmol(+) Mg kg soil
    1.  0.12 kg
    2.  1.20 kg
    3.  12.0 kg
    4.  2.40 kg
    5.  24.0 kg
7.  How many pounds of water soluble K2O is there in a ton (2,000 pounds) of 8-24-16?

    1.  320       

    2.  480        
    3.  160
    4.  none of the above
8.  The basic reaction that is the basis for manufacture of most N fertilizers:

    1.  uses sodium nitrate         
    2.  requires acidulation
    3.  requires neutralization
    4.  uses nitrous oxide (NO2) for the N source
    5.  combines H and N into ammonia
9.  The basic material (mineral) from which all P fertilizers are made is:

    1.  calcite
    2.  apatite 
    3.  phosphoric acid 
    4.  gypsum
    5.  feldspar
10. Most of the K used to manufacture fertilizers comes from:

    1.  K2O obtained by distillation of sea water    

    2.  KNO3 obtained by reacting nitric acid with KCl
    3.  KCl, mined from the earth
    4.  K2SO4 from petroleum
11. An example of isomorphic substitution is the substitution of aluminium for silicon within the tetrahedral sheet of mica (illite).
    1.  true
    2.  false
12. The two basic building blocks of soil minerals are the silicon tetrahedron and aluminium octahedron.
    1.  true
    2.  false      
13. Given the oxygen-silicon ratio of the primary minerals olivine to be 4, biotite to be 2.5 and quartz to be 2.0. Which mineral is most resistant to weathering.
    1.  olivine    
    2.  biotite
    3.  quartz
14. Which clay mineral generally has the greatest amount of excess negative charge (CEC)?
    1. kaolinite
    2. smectite (montmorillite)       
    3. illite
15. When te CEC is 30 cmol(+) kg soil and the amount of exchangeable bases (Ca, Mg, K, Na) is 10 cmol(+) kg soil, the % acid saturation is:

    1.  10
    2.  20
    3.  33
    4.  50
    5.  66
16. I an ion X+3 (a trivalent ion) has an atomic weight of 27 grams, the weight of a cmol of the cation on a per charge basis(cmol(+)) is?
    1.  27 g   
    2.  2.7 g
    3.  0.27 g
    4.  0.18 g
    5.  0.09 g
17. How many pounds of 12-12-12 would be applied to my 5,000 ft2 garden this spring to provide 1.0 pound of N per 1,000 ft2?
    1.  10-20
    2.  20-30
    3.  30-40
    4.  40-50
18. How many exchange sites exist in 1000 g of soil with a CEC of 20 cmol(+) kg soil:
    1.  20x6.02x1021   
    2.  20x6.02x1023
    3.  10x6.02x1023
    4.  10x6.02x1020
    5.  none of the above

19. The statement that most appropriately applies to clay minerals is:
    1. primary in origin
    2. generally in the range of 0.5 to 1.0 mm in diameter 
    3. produced from the weathering of primary minerals
    4. electrically neutral lattice
    5. spherical shape
20. The presence of free calcium carbonate (CaCO3) in the soil can be tested for by adding:

    1. acid (HCl)
    2. sulfur
    3. water
    4. iron
    5. organic matter
21. The charge associated with soil organic matter is pH dependent. As pH increases, the amount of negative charge:

    1. is constant  
    2. decreases        
    3. increases
22. The maximum availability of nutrients in mineral soils occur near a pH of:
    1. 5.0          
    2. 5.5
    3.  6.5

    4.  7.5

    5.  8.0
23. The active acidity of a soil is the hydrogen (and or aluminium) located:
    1.  in the soil solution
    2.  on the cation exchange sites
24. To obtain a representative soil sample for testing, limit each sample to represent:
    1.  10-15 acres
    2.  25 acres
    3.  50 acres
    4.  100 acres
25. The nutrient whose availability to plants is most closely linked to weathering of feldspar is:
    1.  N 

    2.  P     
    3.  K
    4.  Zn
    5.  silicon
26. When the soil solution contains more OH ions than H ions, the pH is:
    1.  greater than 7     
    2.  less than 7
27. Of the cations Ca, Mg, K and Na which is held most strongly by the soil?
    1.  Ca   

    2.  Mg        
    3.  K
    4.  Na
28. How many pounds of 33-0-0 would have to be used in a 2,000 pound blend (mix) to supply the N component of a 6-12-12 fertilizer?
    1. 200-250 pounds
    2. 275-325 pounds             
    3. 350-400 pounds
    4. 450-500 pounds
    5.  > 500 pounds
29. What is the [OH] if pH=6?
    1. 1x10 -5 moles 1 -1   
    2. 1x10 -6 moles 1 -1   
    3. 1x10 -7 moles 1 -1
    4. 1x10 -8 moles 1 -1
    5.  1x10 -9 moles 1 -1
30. Which fertilizer nutrient has the greatest affect on soil pH?
    1.  N  
    2.  P2O5       
    3.  K2O
31. Which soil would have the greatest amount of reserve acidity?
    1.  CEC=5 cmol(+), pH=5.0    
    2.  CEC=10 cmol(+), pH=5.0
    3.  CEC=20 cmol(+), pH=5.0
32. Deficiency systems and plant tissue tests are ways which fertilizer needs can be evaluated.
    1.  true    
    2.  false      

33. An example of a slow release fertilizer would be:

    1.  anhydrous ammonia          
    2.  ammonium nitrate
    3.  sulfer coated urea
    4.  muriate of potash
34. A field area immediately downwind from a crushed (gravel) road would likely test:
    1.  high in P 
    2.  high in pH   
    3.  high in K  
    4.  high in organic matter
35. a fertilizer labelled 5-10-20 has the equivalent of:

    1.  5 lbs NO3
10 lbs H2PO4
    20 lbs KCl per 100 lbs    

    2.  5 lba total N
10 lbs avail P2O5  20lbs wat sol K2O per 100lbs
    3.  5 lbs total N
10 lbs K
    20 lbs avail P2O5 per 100lbs
    4.  5 lbs total N
10 lbs P
    20 lbs K per 100 lbs
36. Triple (Treble) superphosphate is made from
    1.  phosphoric acid and ammonia     
    2.  sulphuric acid and rock phosphate
    3.  grinding rock phosphate
    4.  phosphosric acid and rock phosphate
37. In the fertilizer 10-20-30 there is what % elemental P? (P=31 g/mole; O=16 g/mole)
    1. 10  
    2. 20     
    3. 30
    4. 8.8
    5.  24.9
38. 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    

39. The octahedral layers of clay minerals are composed primarily of:

    1.  O and Si    
    2.  O and Al    

    3.  Si and Al   

    4.  Ca and Mg

    5.  only O
 40. constant negative charge as a result of isomorphus substitution decreases as pH decreases.
    1.  true

    2.  false
