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Answer 5 Questions with at Least 2 Questions
drawn from each of Sections A and B

Time Allowed: 3 hrs

Q2

Calculate

(1)

()
(iii)

(iv)

(a)

(b)

(i)

(1)

SECTION A

Define the term leaching

Name 3 materials commonly leached in sails

Which of the leached matenals brings about the formation of argillic

harizons in soll profiles?

What is the mast significant effect of leaching in tropical solls?

Define the term cation exchange capacity and state 3 factors that
affect CEC in soils

Ihe following data were obtained fram the laboratory analysis of a
soll sample. -

Exchangeable Ca 2 thmeqg/100gsail
! Mg 243" .
K 238
Na 1727
H’ 084"
acidity 150 ¢
(1) the ECEC of this sall

(i) the % Alumimium saturation of the sojl
() the'% base saluration of the soll

From the answer to (il) above, do we need to apply ime to this soll
{yes or No)?

Give appropriate reason for your answer.

Define the term sail profile

A soll profile, after being dug, was found to have the following types
of harizons -

A{:-'..n A A}', A1u. A, ;\1 BI-‘.". B.r. C'_h

Answer the following questions regarding this soil profile: -
Which of the horizons is likely to be a hardened impermeable layer?

In which of the horizons do we expect the phenomenon of gleying to
occur?

Which horizan will have a red calour?
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(iv)  Which of them will display marked accumulation of clay?

(v} Which of them s a cultivated harizan?

{vi) Which of them has an accumiulation of raw abave-ground parts of the
standing vegetation?

(vii) Which of them is a layer of maximum elluviation?

(@) Asollis known ta be formed through weathenng of parent rocks Into
smaller fragments, followed by the operation of series of pedogenic
processes One of these pedegenic processes is broadly grouped
Additions _to the soil system Name 3 other broad groups of
pedogenic processes known to you and sl at least 2 wtems
assocjated with each of the 3 groups of pedogenic processes

(b)  The fellowing 3 diagrams illustrate the relationship between Time as
a factor of soil formatien on the one hand and degree of sol
development which s closély related to amount of clay distribution
dlong the prefile Study the diagrams carefully and answer the
questions that follow (Note A 3 C represent the fespective honzons
of each profile)

Profile 1 Profile 2 Profile 3
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Which of the 3 profiles represents

(a)
(c)

a young soll
a malure solil
an old soil

(Attempt te give reasons for yours answer)
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' ,SECTION B
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(a)

(b)

(a)

How can you justify the statement that ‘Soil texture 1s the basic unit of
asoll'.

A 30g soil sample is made up of 28% sand and 3 4g silt What is the
percentage clay”?

How can you distinguish clay frem sandy saoil?
The total and velume fraction of the solid matrix of a 40g soil particle
are 38 3cm” and 10 Bem” respectively. Determine the bulk density,

particle density, “ pere space and volume of pores of the soll

Explann the relevance of (i) caonesive and adhesive forces (b) surface
tension and (¢) hydrogen bending in soil water movement

What 1s soill structure?  How dees the following teris relale to soil
structure. (1) Grade (1) Type (i) class and (d) size

The coeflient of linear expansion of an expansive clay of length
13 58 ecmos B2 BY% What is the final length of the soll after maisture
ahsorption?

What s the difference between shnmkage and ligud limies?

Wiite shart notes on any two of the following () flecculation (1) soll
consistency: (n1) soll plastieity and (1) sall coleu

(b)Calculate the velocty and time of seftiement of sand (0 2mm) and clay

(0.002mm) from a water column of height TmitK =9 X 10°
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