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INSTRUCTIONS

(a) Question 1 is compulsory and carries 60 marks
(b) Answer any TWO (2) questions from the three given questions (numbers 2 10 4). Each question

carmies TWENTY (20) marks.

Ql.  Compulsory OQucstion carrics 8 total of 60 Marks

(s) Define 30il structure and briefly discuss why good structural management is a prerequisite 0

enhanced agricultural productivity. (10 Marks)
(b) State Stoke's law and describe its use in the sedimentation process of particle-size analysis in the

laboratory, stating its limitations. (10 Marks)
(c) Discuss the effects on infiltration rates of:

(i) Slope
(i) Surface roughness, and
(iii)  Vegetstion
(6 Marks)

o have mottled colours of brown and grey. Briefly discuss

(d) AsoilproﬁleiniuBhorimninfmtdt
ponsible for

the seration status of this horizon, mentioning the possible chemicals that may be res

the mottled colours. . (6 Marks) '
(e)(i) Using the phase interrelationships, prove the relationship between porosity, bulk density
(4 Marks)

and particle density, i.e. n= |~ %



(i)

coefMicient (10 Marks)
(I Bulk density of the soil, sssuming the soil's particle density is 2.65 g/cm’, and
that the 30il does not swell or shrink. (3 Marks)
(Ill)  Water holding capacity of the soil in millimetres (mm) in & one (1) metre soil
depth. (3 Marks)
(N Differentiate:
() Temperature lag from tempersture phase shift
i) Vapour flow from evaporation process
(iii)  Hydrodynamic dispersion from difTusion of solutes
(iv)  Hydraulic conductivity from infiltrstion process
(8 Marks)
Answer say TWO (2) Questions from Question Numbers 2 10 4
Q2 (a) (i) List the causes of seesona! varistion of soil temperatures. (2 Marks)
(ii) Discuss how the thermal regime of the soil can be modified by changing the thermal

The following deta an soil suction against soil wetness wes obtsined for o certain sol
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properties of the soil.

i

- PlotaP’ curve and dstermine the: . . .
(N Volumetric wetness of the soil & fleld capscity and permanemt wiking

(3 Marks)



®) (i)

(i)

Q3 (a) (i)
{1)}
(iii)
(®) ()
(i)
Q4 (a)

) )
(i)

Describe the use of electrical resistance blocks for determining soil water In the fleld.
(6 Marks)

State the advantages and disadvantages of using the method in b (i) sbove. (4 Marks)

Explain two possible causes of poor serstion in soils. (2 Marks)

Give Fick's law for the diffision process of gaseous exchange, defining all the symbols
therein. ' () Marks)
Discuss mass wansfer of gases in soils and with reasons stale the main differences
between this process and that of diffusion. (3 Marks)
List the limitations of the convective solute transport process. (4 Marks)

Define tortuosity and discuss its effect during the diffusion process of solute mowr)m!l.
(6 Marks

Mmyhxdhmmumumhldhmmmhﬂnmmlnw
resource mansgement? (8 Marks)

Drstinguish the four broad textural classes of solls found world-wide. (4 Marks)
Briefty outline the importance of knowledge of s0il texture in s0i] management for
agrcultural productivity. Q:;f * (8 Marks)
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