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Question One
a) Outline the key tasks that soil performs making it essential for the survival of mankind

(5 marks)

b) Explain the basic sources of current knowledge about the study of soil science. '
: , (2 marks)

c¢) State and explain the ‘Law of the minimum’ as used in soil science. (3 marks)

~d) Show by illustration the spheres and components that constitute the pedosphere. (5 marks)
e) Explain with the help of an illustration the definition of soil based on agricultural point of
view. : (5 marks)

- Question Two
a) Explain the term soil profile and give an illustration that shows clearly the various terms used

for different layers. : (5 marks)
b) Differentiate between humus, humin, fulvic acids and humic acids in soil (5 marks)
c¢) Discuss the importance of organic matter in soil (10 marks)

Question Three -
a) Silicate minerals in soil are made of the silicate tetrahedral as the ‘building block’ of their

structures.

1) Draw the silicate tetrahedral and indicate its net charge. (2 marks)

it) Explain how the net charge is neutralized (4 marks)

iii) List the different types of silicate mineral structures that result from the neutralization of

the charge. ‘ (4 marks)
b) Draw the structures of 1:1, 2:1, 2:1:1 clay minerals (1 %2 marks)
¢) ' Give a mineral example of each structure in question b) above (1 ¥2 marks)

- d) - Explain c-spacing with regard to soil minerals and why it may be fixed in Kaolinite and

Mica but variable in Smectite when water is added to soil. (4 marks)
e) What soil conditions are corrected by the following: o

i) Dolomite ' (1 mark)

il) Gypsum (1 mark)

iii) Apatite (1 mark)

" Question Four
Distinguish between the following:

a) Soil structure and soil texture (2 marks)
b) Cation exchange capacity (CEC) and percent base saturation (PBS) (2 marks)
¢) Permanent and pH dependent charges (2 marks)
d) Macronutrients and micronutrient (2 marks)

e) Mineralization and mobilization : (2 marks)



