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Model Answer
SECTION “A"

W soil is dynamic natural body?
dy of soil origin , its classification, and its description™

Ql. |a Define pedology. Ho
Ans. “It deals with the stu

constituents of variable depth which differ from the parent material below in
morpho!qu. physical properties and  constituents, chemical properties and
composition and biologic

om ! al characteristics. It also differs from place to place under
similar climate and landform.

b | Give the classification o
Classification on the basi
a)lgneous rocks!

Frocks as per mode of formation with suitable cxamples. |4 "
s of modc of formation

: Intrusive cg. - granite

Extrusive cg.- basalt

: Arenaceous rocks: cg-sand stone
Argillaceous rocks: cg- mud stone b
Calcarcous rocks. eg- lime stone

Carbonaceous rocks: cg - peat, coal

Siliceous rocks cy- diatomaceous carth

Precipitated rocks : eg- rocks salt : -
c)Metamorphic rocks : Hydro-metamorphic rocks: eg -quartzite
Thermo-metamorphic rocks: eg- marble
Dynama-metamorphic rocks:eg- schist

b)Sedimentary rocks

Q2 [ A [ Give the physical properties of mincralgand explain any two of them.
Ans. 1) Colour 2) Lustre 3) Light ransmission 4) Hardness S)
Streak 6) Specific gravity 7) Form and struclure 8) Clcavage 9)

10) Tenacity 1) Chemical nature

Explanation: any two of them :

Enlist the weathering processes. Explain in bricf chemical weathering.
l. Physical weathering

2. Chemical weathering

3. Biological weathering

Chemical Weathering : Explanation with reactions

Solution ¥

Hydration

Hydrolysis

Oxidation

Reduction

Carbonation

r

Fracture
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Q3 [ a) [ State Jenny equation (1911)and e:fpla;n l::ﬁl:)l:c: i |
Ans. Jenny (1941) formulated the following €q 4

= [(cl, 0,7, Ps l..) .

h § - any soil property, such as pH, N, clay etc., /
e bl — environmental cllmalc.; . :
0 — organisms and vegetation (biosphere)
r - reliefor lopqgmph)'
p — parent material
- Time '
t - ag'jditional unspecified factors (Like fire, storms etc.)
b) | Define soil profile. Draw well labeWdiagram of soil profile. /|

Definition of soil profile: The vertical section cf the soil showing the various layers from
the surface to the unaffected parent material is kngwn as a soil profile.
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Q4 | a) [State Stokes law and givef its limitation.
Ans, Stokes’s Law: The simplest form of stokes law tells that Stokes (1851) stated that

“the velocity of a falling panticle is proportional to the radius square and not to its| !
surface.

~

V= ket
Where V is velocity of a falling particle , k isaconstantand r is radius
Limitation of Stokes law :

I. Shape of particle : !
2. Viscosity of fluid :

3. Panticle density :

4. Brownian movement :
Brief explanation on above points ;

Pcﬁnc porosity aqd differcntiate between capillary and non capillary pore.
The volume of soil mass that is not occupizd by soil particles is known as pore $pa¢¢
or porosity * j
. Macro or non-capillary pores: These are the larpe pores, allow ’_c.zd’ 3
movement of air and water and do not hold much water under normal condilio®
Sands fmd sandy soils have a large number of macro pores.
2, NII-CI'O of capillary pores: In contrast, in the micro pores movement 0
waler is restricted 10 some extent. Clays and clayey soils have a greater nu

' micro pores, than in sands and sandy soj
| | y soils, S
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QS5 [a)
Ans.

Enlist the differen

| ! Ltype of soil survey. Detailed .
. Rcconnalssancc

2. Detailed-reconnaissaye. 1. -
3. Semi-detailed Sance: [a combination of (1) and (2) above]

4, Reconnaissancc

Explain in brief reconnaissance soil survey
* Prepare researe), inventory for large area Viz. district .state level planning
*  Map used SO topo sheet 1: 100,000 and 1: 250,000
*  Small scale are used for soil mapping

b)

Enlist the different soils of India.
Red soils, Laterite, Black Sojl » Alluvial soils, Desert soils ,Saline and
alkaline soils. Peaty ang marshy soils, Tarai soils, Mountain Meadow Soils,
Brown hill soils and Sub-montane soils:
Give the characteristics of black soil.

* Black colour of soil due lo titan ferrous oxide and organic matter

* High amount of clay and CEC .......

* High water holding capacity...

* Soils under Vertisols, Inceptisols, Entisols............
* Alsocalled as Regur soil......................

Q6 |a)
Ans,

Differentiate between saturated and unsaturated flow of water.

Saturated fow: Movement of water under saturated condition
Percolation.: percolation is the downward movement of water through
saturated or nearly saturated soil in response to the force of gravity
Interflow, Scepage, Permeability etc under saturated flow.

Measure through hydraulic cunductivity (cm/hr) .

Unsaturated flow: In unsaturated soil mOiSiure movement, also called canillary
movement is often termed as capillary conductivity.

Measure through infiltration rate measure through double ring infitrometer

(cm/hr)__ _
The unsaturated flow is a function of soil moisture content as well as number,

size and continuity of soil pores.

~
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b)

Enlist and explain factogaffecting soil temperature.

l. Soil texture:

l Soil structure

2. Soil composition:.

3. Soil colour:.

4. Soil moisture.

J. Slope of the land .
6. Climate:.

7. Scason:

8.

Vegetative cover:




- —nplant nutrition. T
XY [ signilicuance of soil reaction In p! trition . \‘\

Q7 | a) [ixplain in bric
Ans.

nfluence on availability of plant autrients: Description and Chart are piven o Page
nfluence d '

337 of Daji (1996), Tamhane 182-183

b) | Give the general propertics of soil colloids. -~
Size:

Surface area: '
Isomorphous substitution:
Broken bonds

Adsorption of cations:
Adsorption of water: -
Cohesion

Adhesion:.

. Swelling and shrinkage:

10. Dispersion and flocculation:
11. Brownian movement:.

12. Non permeability

OO B N—

Q8 | a) Give the composition of plant residues.
Ans, 1. Water 75%

2. Dry matter 25 %

A) Carbohydrates 60% , Protein 10%. Lignin 25% Fat and Wax 5 %
B) Carbon 44%, Oxygen 40% Ash $% and Hydrogen §%

b) [Explain in brief the heavy metal pollution by pesticide.

The pcsticidgs are applied to plant foljage,
151:)§Ex¥gzaledhmtq the soil, a higl} proportion of the chemicals moves into the
]se chemicals then move in following one or more of six directions.
2; %Zi my ;:pc:]nzc into the atmosphere without chemical change.
D The) may' m(::vso;bed by humus and clay particles ]
N and)be IOS::f ownward. through the soil in liquid or solution
rom the soil by leaching,

T ; :
lhl:zc:ogmy undergo chemical reactions within or on the surface of

to the soil surface or are|

5) They may be broken down by

soil mi :
They may be absorbeq by plai Il microorganisms.

\s.

\




Q9
Ans.

ive the composition of soil air. Explain in brief the factogaffecting soil air.
Soil air : Nitrogen 79.2 % Oxygen 206 % Carbon dioxide 0.30 %
Factors Affecting the Compusition of Soil Air.: Explanation : -
Nature and condition of soil:. 3

Type of crop.
Microbial aclivity:

Enlist and explain the fundamental soil forming processes
1. Humification

3. Iluviation
4, Horizonation

1S.

Lo

Phyllosilicates : are comprised of two kinds of horizontal shects, one

dominated by silicon and other by aluminum and/or magnesium. The basic

structure of silica tretrahedron and aluminum octahedran is explained below.
1. Silica Tretrahedron 2. Alumina-Magnesia Octahedron

with diagram

C:N Ratio : The ratio of the weight of organic carbon ( C ) to the weight of
total nitrogen (N) in a soil (or organic material), is known as C : N ratio The
content of carbohydrates is high. This results in wide carbon nitrogen ratio
which may be 40 to 1. Upon decomposition the organic matter of soils changes
to humus and has an approximate C : N ratio of 10 :]. The ratio of carbon

to nitrogen in the arable (cultivated) soils (organic matter) commonly ranges from 8+
: 110 15 : 1. The carbon nitrogen ratio in plant material is variable, rmnging from 20

: 11030 : 1 in legumes and fanm yard manure, to 100:1 1n certain strawy residues. It
is as high as 400:1 in saw dusl. The C:N ratio of the body of moicroorganisms

ordinarily ranges between 4:1 and 9:1.
—

| They comprised of huge molccules with variable, rather than specific ,

Humic substances : It comprise about 60 to 80% of the soil organic matter.

structures and composition. Hummic substances are characterised by aromatic,
ring-type structures that include polyphenols and comparable polyquinones,
which are even more complex. Fulvic acid- 2. Humic acid- 3. Humin-

Seasonal variation:.
2

2. Eluviation).
2

Explanation :
. 2

Acid rain : Acid precipitation is called as acid rain, which is due to oxidation of
N and S present in exhaust gasses and smokes of industries Oxide of N and S
dissolve in rain water to form nitric acid sulphuric acid which precipitate in

soil.

o




QI 1 | Field enpueity :Soil moisture heale T !
. : ed at 1/3 bar call as field capnere ™=
Ans. ||  capaciy T~
o 2 | Repolith: It is (l!bll\ll.[,lu!ctl mass of weathered rocks and soil materi |
solid rock on the earth surlace, | erial ";Iy\ga
3| Soil Colloids: The clay fraction of the soil coptains particles Tess )y
size. Particles less than 0,001 mm size possess colloidal properties ; ) o\\
soil colloids. Wt are ko
4 [ Humus: Humus is o complex and rather resistat mixture om‘
amorphous and colloidal organic substance that results from microbia) ‘:I' dark by
and synthesis and has chemical and physical properties of great sipnir; cLompﬁsmon
plants, gilicane 1 g Is2yg,
3 | Fortification: It is the process of enrichment of surface water bodjes o with nar~
' Nutriens
6 | Cation cxclmng,c capacity : It is Sum of total exchangeable catlion that e
adsorb ORIt is the capacity ol a soil for ion exchange of cations huwm il
and the soil solution, €en the s
7 | Soil survey Soil survey is a study and mapping of Smlsm
environment. It is the systematic examination, descnpllon classification and ol
of soils of an area. Mappin
8 | Particle density : The weight per unit volume of the solid portion of soil js called'
particle density.  Particle density is also termed as true density.
Q12 | 1 | Greather than 65 % composition of SiO; in acid rocks '
. . . . . I
2 | Andisols d soil is knowpas volcanic soil. L
¥ | As the water content of soil increases, soil moisture tension decreases :
4 | Normally soil air contain about 8 times more carbon dioxide than the atmosphert
air 1O |
5 | The value of Mupsell rotation 10YR 3/6is 3 "_I‘.:
3
6 | Average particle density of mineral soil is 2.66Mg/m ___!
7 [ Natural soil aggregates are termed as_peds j
8 ve C: N ratio of saw dust=-400:1
T
4






