Quizzes soil 13-17
1. What is the estimated CEC for the following soil? 

CEC of clay: 40 cmol/kg
CEC of SOM: 200 cmol/kg
Percent clay: 15%
Percent SOM: 1%
1. 6.4 cmol/kg
2. 6.8 cmol/kg
3. 7.2 cmol/kg
4. 7.6 cmol/kg
5. 8.0 cmol/kg 

2. Mineral soils typically have a higher CEC than organic soils.
1. true
2. false 
3. What is the estimated CEC for the following soil? 

CEC of clay: 40 cmol/kg
CEC of SOM: 200 cmol/kg
Percent clay: 32%
Percent SOM: 2%
1. 16.4 cmol/kg
2. 16.8 cmol/kg
3. 17.2 cmol/kg
4. 17.6 cmol/kg
5. 18.0 cmol/kg 

4. The constant negative charge of soil minerals comes from the isomorphous substitution of one cation in the mineral for a cation of the same size and valence.
1. true
2. false 

5. What is the estimated CEC for the following soil? 

CEC of clay: 40 cmol/kg
CEC of SOM: 200 cmol/kg
Percent clay: 2%
Percent SOM: 1%
1. 2.4 cmol/kg
2. 2.8 cmol/kg
3. 3.2 cmol/kg
4. 3.6 cmol/kg
5. 4.0 cmol/kg

6. In montmorillonite, isomorphous substitution takes place in the octahedral

sheet where Mg+2 substitutes for Al+3
1. true
2. false
7. Variable charge associated with protonation and deprotonation are not affected by the soil pH

1. true
2. false

8. The variable negative charge of SOM results from protonation.

1. true

2. false

9. The variable negative charge of SOM results from OH- activity.

1. true

2. false

10. Protonation and deprotonation are associated with permanent charge.

1. true

2. false

11. In montmorillonite, isomorphous substitution takes place in the octahedral sheet.

1. true

2. false
12. In micas, isomorphous substitution takes place in the tetrahedral sheet where Al+3 substitutes for Si+4.

1. true

2. false

13. The variable negative charge of SOM results from deprotonation.

1. true

2. false

14. The estimated CEC of a moderately weathered soil that contained 12% clay and 3% SOM would be 10.8 cmol/kg.

1. true

2. false

15. In micas, isomorphous substitution takes place in the tetrahedral sheet.

1. true

2. false

16. In micas, isomorphous substitution takes place in the tetrahedral sheet where Si+4 substitutes for Al+3.

1. true

2. false

17. The constant negative charge of soil minerals comes from the isomorphous substitution of one cation in the mineral for a cation of larger diameter.

1. true

2. false
18. If 1 cmol/kg of soil contained 4 calcium ions, 3 magnesium ions, 2 hydrogen ions, 2 potassium ions, and 2 sodium ion, the estimated cation exchange capacity would be 20 cmol/kg.
1. true
2. false 
19. If 1 cmol/kg of soil contained 7 calcium ions, 5 magnesium ions, 8 hydrogen ions, 2 potassium ions, and 3 sodium ion, the estimated cation exchange capacity would be 37 cmol/kg.
1. true
2. false 

20. Using the following data, determine the grams of cation in 1 kilogram of soil for manganese: 

Atomic weight: 55 gram
Valence: 2
CEC: 20 cmol/kg
Saturation: 8%
1. 0.44 grams/kg
2. 0.61 grams/kg
3. 0.80 grams/kg
4. 1.00 grams/kg
5. 1.23 grams/kg 

21. Using the following data, determine the grams of cation in 1 kilogram of soil for iron: 

Atomic weight: 56 gram
Valence: 2
CEC: 26 cmol/kg
Saturation: 14%
1. 0.45 grams/kg
2. 0.62 grams/kg
3. 0.81 grams/kg
4. 1.02 grams/kg
5. 1.25 grams/kg 

22. Using the following data, calculate the kilograms of cation in 1 kilogram of soil for sodium: 

Atomic weight: 23 gram
Valence: 1
CEC: 24 cmol/kg
Saturation: 12%
1. 0.000368 kg/kg
2. 0.000506 kg/kg
3. 0.000662 kg/kg
4. 0.000837 kg/kg
5. 0.001030 kg/kg

23. Using the following data, calculate the kilograms of cation in 1 kilogram of soil for potassium: 

Atomic weight: 39 gram
Valence: 1
CEC: 22 cmol/kg
Saturation: 10%
1. 0.000624 kg/kg
2. 0.000858 kg/kg
3. 0.001123 kg/kg
4. 0.001420 kg/kg
5. 0.001747 kg/kg 
24. Using the following data, determine the grams of cation in 1 kilogram of soil for hydrogen: 

Atomic weight: 1 gram
Valence: 1
CEC: 28 cmol/kg
Saturation: 16%
1. 0.01 grams/kg
2. 0.02 grams/kg
3. 0.03 grams/kg
4. 0.04 grams/kg
5. 0.06 grams/kg 

25. Using the following data, calculate the kilograms of cation in 1 kilogram of soil for calcium: 

Atomic weight: 40 gram
Valence: 2
CEC: 22 cmol/kg
Saturation: 10%
1. 0.000320 kg/kg
2. 0.000440 kg/kg
3. 0.000576 kg/kg
4. 0.000728 kg/kg
5. 0.000896 kg/kg 

26. Given the following data, calculate the weight of cation in 10,000 kilograms of soil for magnesium: 

Atomic weight: 24 gram
Valence: 2
CEC: 28 cmol/kg
Saturation: 16%
1. 1.92 grams/10,000 kg
2. 2.64 grams/10,000 kg
3. 3.46 grams/10,000 kg
4. 4.37 grams/10,000 kg
5. 5.38 grams/10,000 kg

27. Using the following data, calculate the kilograms of cation in 1 kilogram of soil for aluminum: 

Atomic weight: 27 gram
Valence: 3
CEC: 20 cmol/kg
Saturation: 8%
1. 0.000144 kg/kg
2. 0.000198 kg/kg
3. 0.000260 kg/kg
4. 0.000328 kg/kg
5. 0.000403 kg/kg 
28. Given the following data, calculate the weight of cation in 10,000 kilograms of soil for hydrogen: 

Atomic weight: 1 gram
Valence: 1
CEC: 20 cmol/kg
Saturation: 8%
1. 0.16 grams/10,000 kg
2. 0.22 grams/10,000 kg
3. 0.29 grams/10,000 kg
4. 0.36 grams/10,000 kg
5. 0.45 grams/10,000 kg 

29. Given the following data, calculate the weight of cation in 10,000 kilograms of soil for calcium: 

Atomic weight: 40 gram
Valence: 2
CEC: 20 cmol/kg
Saturation: 8%
1. 3.20 grams/10,000 kg
2. 4.40 grams/10,000 kg
3. 5.76 grams/10,000 kg
4. 7.28 grams/10,000 kg
5. 8.96 grams/10,000 kg

30. In a soil where the CEC of 24 cmol/kg and 25% calcium saturated, the calcium would represent 6 cmol of charge.
1. true
2. false 
31. If 1 cmol/kg of soil contained 4 calcium ions, 1 magnesium ions, 6 hydrogen ions, 1 potassium ions, and 1 sodium ion, the estimated cation exchange capacity would be 18 cmol/kg.
1. true
2. false 

32. In a soil where the CEC of 24 cmol/kg and 25% calcium saturated, the calcium would represent 6 cmol of charge.
1. true
2. false

33. Cations are generally repelled from the clay micelles in the soil.
1. true
2. false 

34. Using the pH equation, determine the pH of a soil with the following properties: 

%H saturation: 18%
CEC: 8 cmol/kg
1. 6.86
2. 6.94
3. 7.03
4. 7.11
5. 7.19 

35. Using the pH equation, determine the pH of a soil with the following properties: 

%H saturation: 10%
CEC: 12 cmol/kg
1. 7.23
2. 7.31
3. 7.39
4. 7.48
5. 7.56 

36. Using the pH equation, determine the pH of a soil with the following properties: 

%H saturation: 24%
CEC: 12 cmol/kg
1. 6.39
2. 6.48
3. 6.56
4. 6.64
5. 6.73 

37. Using the pH equation, determine the pH of a soil with the following properties: 

%H saturation: 40%
CEC: 12 cmol/kg
1. 5.98
2. 6.06
3. 6.14
4. 6.23
5. 6.31 

38. Using the pH equation, determine the pH of a soil with the following properties: 

%H saturation: 68%
CEC: 16 cmol/kg
1. 4.68
2. 4.76
3. 4.84
4. 4.93
5. 5.01 

39. In pure water at a pH of 7.0, the concentration of H+ and OH- ions are equal.
1. true
2. false 
40. Nitrate (NO3-) is a monovalent anion.
1. true
2. false

41. The least leached horizon in an Alfisol like the Miami loam is the A horizon.
1. true

2. false

42. As the soil pH is lowered by applying sulfur, the %H saturation increases.
1. true
2. false

43. Increasing the soil pH from 6.0 to 7.0 results in a decrease in OH- ions by a factor of 10.
1. true
2. false

44. The least leached horizon in an Alfisol like the Miami loam is the E horizon.
1. true
2. false 

45. Hydrogen (H+) is a monovalent cation.
1. true
2. false
46. Given the following data, determine the concentration of soluble salts in the irrigation water? 

Irrigation water (ECiw): 2.0 dS/m
Crop tolerance (ECdw): 11 dS/m
1. 320 ppm
2. 640 ppm
3. 960 ppm
4. 1,280 ppm
5. 1,600 ppm 
47. Given the following data, determine the concentration of soluble salts in the irrigation water? 

Irrigation water (ECiw): 3.0 dS/m
Crop tolerance (ECdw): 11 dS/m
1. 640 ppm
2. 960 ppm
3. 1,280 ppm
4. 1,600 ppm
5. 1,920 ppm 

48. Calculate the leaching requirement for the following condition: 

Irrigation water (ECiw): 1.5 dS/m
Drainage water (ECdw): 4 dS/m
1. 0.30
2 0.33
3. 0.35
4. 0.38
5. 0.42 

49. Calculate the leaching requirement for the following condition: 

Irrigation water (ECiw): 2.0 dS/m
Drainage water (ECdw): 11 dS/m
1. 0.17
2. 0.18
3. 0.20
4. 0.22
5. 0.25 

50. Assuming a crop requires 2 cm of irrigation water, what is the total amount of water that needs to be applied to compensate for the salt level? 

Irrigation water (ECiw): 1.0 dS/m
Crop tolerance (ECdw): 9 dS/m
1. 2.08 cm
2. 2.22 cm
3. 2.50 cm
4. 2.78 cm
5. 3.13 cm

51. The measurement of the soluble salt level in a soil is expressed in dS/m.
1. true
2. false

52. Soil salinity can occur with the use of modern fertilizers.
1. true
2. false 

53. The measurement of the soluble salt level in a soil is expressed in decisiemens/meter.
1. true
2. false 

54. Calculate the leaching requirement for the following condition: 

Irrigation water (ECiw): 1.5 dS/m
Drainage water (ECdw): 10 dS/m
1. 0.15
2. 0.17
3. 0.19
4. 0.21
5. 0.25 

55. Assuming a crop requires 5 cm of irrigation water, what is the total amount of water that needs to be applied to compensate for the salt level? 

Irrigation water (ECiw): 1.5 dS/m
Crop tolerance (ECdw): 5 dS/m
1. 5.80 cm
2. 6.50 cm
3. 7.75 cm
4. 8.42 cm
5. 12.88 cm 

56. Assuming a crop requires 1 inch of irrigation water, what is the total amount of water that needs to be applied to compensate for the salt level? 

Irrigation water (ECiw): 0.5 dS/m
Crop tolerance (ECdw): 10 dS/m
1. 1.04 inches
2. 1.05 inches
3. 1.06 inches
4. 1.07 inches
5. 1.08 inches

57. Saline soils have reduced plant productivity due to a high concentrations of aluminum.
1. true
2. false

58. The salt index of a fertilizer compares it's effect on increasing soil salinity to that of common table salt.
1. true
2. false

59. The measurement of the soluble salt level in a soil is expressed in grams/kilogram.
1. true
2. false

60. How many pounds of elemental phosphorus does 1,500 pounds of 5-20-20 contain?
1. 124 pounds
2. 129 pounds
3. 138 pounds
4. 139 pounds
5. 155 pounds 

61. How many pounds of elemental phosphorus does 2,000 pounds of 6-12-12 contain?
1. 103 pounds
2. 108 pounds
3. 112 pounds
4. 116 pounds
5. 124 pounds 

62. How many pounds of elemental phosphorus does 2,000 pounds of 12-12-12 contain?
1. 100 pounds
2. 103 pounds
3. 108 pounds
4. 112 pounds
5. 116 pounds 

63. Treating rock phosphate with phosphoric acid creates superphosphate which has a fertilizer grade of 0-46-0.
1. true
2. false 

64. The mineral ore used in the production of potassium fertilizers is called apatite.
1. true
2. false

65. The fertilizer grade states the minimum percent water soluble P2O5.
1. true
2. false 

66. In the fertilizer grade, nitrogen is expressed as N+.
1. true
2. false 

67. How many pounds of nitrogen does 2,400 pounds of 5-20-10 contain?
1. 90 pounds
2. 120 pounds
3. 220 pounds
4. 320 pounds
5. 420 pounds 

68. How many pounds of nitrogen does 1,200 pounds of 5-5-5 contain?
1. 27 pounds
2. 60 pounds
3. 72 pounds
4. 96 pounds
5. 120 pounds 

69. How many pounds of nitrogen does 1,200 pounds of 12-12-12 contain?
1. 60 pounds
2. 75 pounds
3. 96 pounds
4. 144 pounds
5. 192 pounds

70. The source of phosphorus used in the production of nitrogen fertilizers comes from sylvanite.
1. true
2. false 

71. The manufacturing process used in the manufacture of superphosphate fertilizers is called acidulation.
1. true
2. false 

72. How many pounds of elemental potassium does 2,000 pounds of 6-18-12 contain?
1. 179 pounds
2. 199 pounds
3. 200 pounds
4. 239 pounds
5. 249 pounds 

73. How many pounds of nitrogen is contained in 1,400 pounds of urea?
1. 450 pounds
2. 540 pounds
3. 630 pounds
4. 720 pounds
5. 810 pounds 

74. How many pounds of nitrogen does 1,800 pounds of 5-10-20 contain?
1. 90 pounds
2. 120 pounds
3. 150 pounds
4. 180 pounds
5. 240 pounds

75. The fertilizer grade states the minimum percent N2O.
1. true
2. false 

76. In the fertilizer grade, potassium is expressed as KCl.
1. true
2. false

77. In the fertilizer grade, nitrogen is expressed as total N.
1. true
2. false 

78. The process used to produce potash is called separation.
1. true
2. false

79. Polyphosphates are produced by using a pipe-reactor.
1. true
2. false

80. To use liquid anhydrous ammonia as a nitrogen fertilizer source, it should be injected into the soil when the soil is moist.
1. true
2. false

81. Diammonium phosphate has a grade of 21-53-0.
1. true
2. false 

82. Monoammonium and diammonium phosphates are produced by neutralizing phosphoric acid with rock phosphate.
1. true
2. false

83. One of the byproducts from the manufacture of ordinary superphosphate is:
1. urea
2. gypsum
3. calcite
4. ammonium nitrate
5. sylvanite 

84. The mineral ore used in the production of potassium fertilizers is called apatite.
1. true
2. false

85. In the fertilizer grade, nitrogen is expressed as N+.
1. true
2. false 

86. The nitrogen source for most of the nitrogen fertilizers manufactured in the world comes from SCU.
1. true
2. false

87. The fertilizer ratio of a 8-32-16 fertilizer is 1-4-2.
1. true
2. false 

88. For a 21-42-6 fertilizer, each granule would contain 6% K2O.
1. true
2. false 

89. How much 0-46-0 is required to produce 1 ton fertilizer with a grade of 0-20-0?
1. 696 pounds
2. 739 pounds
3. 783 pounds
4. 826 pounds
5. 870 pounds 

90. How much 0-46-0 is required to produce 1 ton fertilizer with a grade of 0-35-0?
1. 1,348 pounds
2. 1,391 pounds
3. 1,435 pounds
4. 1,478 pounds
5. 1,522 pounds 

91. How much 0-0-60 is required to produce 1 ton fertilizer with a grade of 0-0-5?
1. 33 pounds
2. 67 pounds
3. 100 pounds
4. 133 pounds
5. 167 pounds

92. How much 33-0-0 is required to produce 1 ton fertilizer with a grade of 30-0-0?
1. 1,576 pounds
2. 1,636 pounds
3. 1,697 pounds
4. 1,758 pounds
5. 1,818 pounds 

93. How much 0-20-0 is required to produce 1 ton fertilizer with a grade of 0-1-0?
1. 100 pounds
2. 200 pounds
3. 300 pounds
4. 400 pounds
5. 500 pounds 

94. How much 0-46-0 is required to produce 1 ton fertilizer with a grade of 0-18-0?
1. 696 pounds
2. 739 pounds
3. 783 pounds
4. 826 pounds
5. 870 pounds 

95. How much 0-0-60 is required to produce 1 ton fertilizer with a grade of 0-0-3?
1. 33 pounds
2. 67 pounds
3. 100 pounds
4. 133 pounds
5. 167 pounds 

96. How much 0-0-60 is required to produce 1 ton fertilizer with a grade of 0-0-45?
1. 1,367 pounds
2. 1,400 pounds
3. 1,433 pounds
4. 1,467 pounds
5. 1,500 pounds

97. For a 6-20-12 fertilizer, each granule would contain 6% N.
1. true
2. false

98. The principal filler material used in commercial fertilizers is clay.
1. true
2. false

99. Fertilizer caking is caused by excess moisture.
1. true
2. false

100. 12-12-12 is an example of a straight carrier fertilizer.
1. true
2. false 

101. A fertilizer material that contains 2 of the major plant nutrients is called a straight carrier.
1. true
2. false 

102. Using 267 pounds of diammonium phosphate (11-48-0) as the phosphate source to formulate a fertilizer would also add 321 pounds of N.
1. true
2. false

103. The fertilizer ratio of a 5-20-20 fertilizer is 1-4-4.
1. true
2. false 
104. Using 300 pounds of diammonium phosphate (21-53-0) as the phosphate source to formulate a fertilizer would also add 63 pounds of N.
1. true
2. false

105. The fertilizer ratio of a 10-20-5 fertilizer is 1-1-1.
1. true
2. false 

106. For a 6-20-12 fertilizer, each granule would contain 6% N.
1. true
2. false 

107. To formulate one ton of a 10-20-20 fertilizer, we would need to add 445 pounds of urea (45-0-0).
1. true
2. false

