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Note : 1.'sma.re ANY EIGHT questions from SECTION “A"
2. All questions from SECTION “B™ are compulsory.
3. All questions carry equal merks, '
4. Draw neat dipgram wheréver NECESsary.
w ] . SECTION “A® _
Q.1 {a) Write the kinds of soil pollution. {4 M)
Ans. ;- There are generzlly five difTerent kinds of pollution namzly: (LW
1. Pesticides pollution in soil: Those ar¢ mostly ussd as soil application for
agricultural purposss and all of which resch the =ojl )
(3 M)

Q.1 (b)
Ans, 1

&.5. Herbicides, insacticides, fungicides, nematicides; rodentcides etc.

2. Inorganic contaminants or pollutants : Mostly heavy met=! pollution in the
soil. viz. Mercury, cadmium, léad, eté. '

3. Organic wastes : Those frs:u-m concenuated feed Ints and food processing

~ plents zlong with municipal and industrial wastes, some: of which may be

dumped on soil.

4. Salts : Coniamination of ‘soils With-salts s one form' of ‘so1l pollution
primarily agrientiural in origin. The accumulation of excess salts sjther. thraugt
the application of chemical fenilizers: or through the application of imigation
VeaLET.

5. Radio-niuclides : The main concern with the radio-aciivity is the fall ont of
radie setive materials produced from explnsions and hazards asspciated with it

The other source of pallutien is throwgh the dumping of the waste materials

from the nidiclear power plants, nuclear reactors end wasies from the medical and
other research laboratones.
6. Acid rains : Acid precipitation, popularly called acid rain, is apparently due
1o the oxddation of nitrogen .and sulphur-containing gases that dissolve in the
WALET vapour: of tha elmosphere o form nitric and sulphuric acid; |

What are the soil moisture constants 7
The ameunt of water that a sail contains at h;,'gmmp.t: coefficient and.

the maximum eapillary capacity equilibrium points is known 252 £oil moisture
constant. The soil moisture constant represents definfic “soil moisture

relationship end reienticon of sofl moisture in the feld,
Following ars the soil moisture constants. -
1) Field eapacity : Afier application of waler in the soil all the eravitational
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witer is drained sway. then the wet soil is-almost unifornly moist The amount \
of water held by the soil al this stage. is known as ficld capacity. \,*
"

2) W:Ihng cocfficicnt : Ac the rnmstu-r: content falls, 2 point 5 re=ched when *\

the-wates is so firmly held by the soil paricles that plant roots ere unzhle to -
draw it. The plamt begin o wilt and does not retain unless water i3 2pplied 10
£oil. The stage at which this occurs is termed 2 wiltine poing
3) Hygroscopic coefficient : The hyproscopic cosfficient is the TRAXETUM.
amount of h:,gmqmpm water ahsorbed by 100 g of doy soil under stendard
conditions of humidity and temperature.
Q.2 (a) Def‘ ne 5oil zeration. Give the composition of seil 2ir and stmospheric air. (4 M)
Ans.:  The constant movement of air in the sail mass resuliing in the renewal of pascs: (1 M)
is koown as soil aeration.

Pereentage by volume (3D
Nitrogen (N) Oxygen ((h) Co,
Soil Air 79.2 2060 0.30
Atmospheric gr R - Lk 2087 . 0.03

‘Q.2(b) State factors aft‘ecling seil temperature. ‘ 4 M)

Ans.y 1} Seil texture : Sandy soils generally wam up guicksr | then elayey or fine
’ prained sl A Ane oained sc::l carry a lzrge amount of weater and for this’
reason also slow to warm.
“2) Sail strocture Emie hawing. grzmuTﬂr OF Crumby STUCHEre WIOIm . Up mOorc
rapidly because there is no water hn]jimg.
3) Soil composition : Mineral soil get heated more readily than erganic soik
4) Soil colour : Dark coloured soil usually wasm up more readily than light
coloured sail. |
'5) Soil moisture : Moist soils have a higher specific hest thzn dry soil. The
‘evaparation of woter rathér helped o lower the temperature of & moist soil.
Moist soil gets hested more slowly.
6) Slope of land : The topography of land, mors pariculzry the ground slope.
also zffects the temperature of the soil.
7} Vegetation cover : Soils thal are covered will vegelation absorb fess heat

thzn those that am barc.
Q3 (a) Write in bricf abiont measurement of seil colour, RCRTY
Aps.: v Soilcolour is expressed by Munsell’s colour notations using Munsell's Soil
Coloor Charts, ' |

1) Hue': ig the dominant spectral ealour (rainbow).
% Irisrelated to dominant wavelength of light.
# The hue notston of a colowr indieates its relation to Red, Yellow, Green,
Blue and Pmp!t.
. ® The symbol of hue.is the letter gbbreviation of the colour of rainbow (R
forred, YR for yellow-red, Y for yallow) procesded by mumbers from 0
to 10.
¥ The hue becomes more yellow and less-red os the number incresses.
2} Value : is the lightness or darkness of the domicent spectral colosr,
¥ The nowmtion for velue consists for numbers from 0/ for pure Black to 10/
for pure white. '
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/ # Grey iz perceived as-abpat half® Way between black end white and has o

! value notstion of 3/ o . g

| % Lighter colowrs are indicated by numbers from 10/ 10 5/, while darker
colours are indicated by numbers from 5/ to 1. “

3) Chromas : is the purity of the dominantspectral colour.

% Chroma increases with decreasing grayness.

# The noation for chroma consists for. numbers from 0 for neutral griy
and increasing at equal intervals to a-maximum of 20 (which is naver
gpproached by soil), ,

¥ Insoil chroma extends from /0 for neutral to 78 for the strongest colour,

Q.3:(b) Write down the importance of spil water, ' (4 M)
Anps.:  (Any Four)

1) -It serves es solvent end carer of food nutrienss for growth of plant

2) Yield of the ¢rop is meore- abtained determined by the smount of watar
evailable rather than oiker food nutrients -

3} Actses putrient itsalT

4) N regulates soil temperature :

3) Soil forming processes and weathering depends on water

6). Micro-organisms requires water for their metabalic activities

7) Helps in chemical and biological activities of soil

8) Itis principle constituents of the prowing plant

9} Itis-essential for photosynthesis

(14 (a) State the effect of soil colour on soil condition. (4 M)
Ans.:  Effect of s0il colour on seil condition ;
The colour of soil has some relovance 1o soil constituent viz., organic matter, -
oxides of Fe and Mg, soil temperature, parent material and drainage
L 1 S0il colour and organic matter - soils high in organic matier dre black or
‘dark coloured | '

2) Soil colour and soil temperature - dark colour soils abzorbs more heat.
They wamm up more quickly. In the spring, higher temperature,

3) Soil colour and parent material :- soils formed from mafic rocks, having
usually darker soil colour and higher nutrient content then falsic parent
material - ‘ ' :

4) Sail colour and drainage :- many soils have eraugh jron in them to fum

| red if they are oxidized, - ’
Q4 (b) Give biological classification of soil water, . {4 M)
Ans.;  Itisbased on the avatlzhility of water to the plant and divided imo three paris
1} Available water :- The available water is that waser which lies betweei
- wilting coefficient end field capacity. It s obtained by subtrzcting wilfing
caeflicient from moisture equivalent | . - ,

2) Unavailable water :- The unaveilable waler-includes the whole of the

hygroscopic water plus & part of the capillary water below the wilting point.

3) -Super available water : (he water beyond the field cepacity stape is said

ta be super availzble. It includes pravitational water plus a part of capillary
 water. This water is unavailable for the nse of plants,

Q-5{z). Write the source of soll orzanic matter and’ give composition of plant {4 M)
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regidues,
Ans.:  Sources of soil erganic matter : . -
1) Primary sooree 2} Secondary source
Plants~ Tops and roois of trees; © Animals. Wagte product of
shrubs, grasses, remains of harvested: - animals, remains of animals afier
crops completion of life cycle
Give composition of plant residoes;
Plant residees content 25% dry mafter and 75% water
Types of compounds Elemental compositinn
1} Carbohydrates GO0% 1) Cerbon 44%
a) Sugar & starches 1-5% 2) Oxygen 0%
b) Hemicelluloses [0-30%. 3) Hydrogen 8%
e} Celluloses 20-50% 4y Ash 8%
2} Protein 1-15%
3} Fats, waxes & fanning 1-8%
4} Lignin 1[1-1{}%

(M)

Q.5(b) Enlist ﬂlf“ erent enil ﬁ:ln'mng process. Explain one specific soil forming (4 M)

process in brief.

Ans.: Soil Forming Praocesses / Pedogenic Processes
; b6 3
Fundamental soil forming processes Specific sml forming processes:
13 Humification 1} Calcification 2} De-calcification:
2} Eluviation : 3 quz_ohzatmn 4) Laterization
3) Iuviation 3} Gleization  6) Selinization
4} Horjzdnation 7) De-salinization

%) Alkalization / Selonization
-8 De-alkalization / Solodization
: ‘v 10) Pedoturbation
Exphnaunn of one specific soil forming process in brief.
Q.6 a} State iand capability classes. ‘
_Ans.: It consiss of eight classes viz., Class [ to Class VIIL Classes T 1o IV can he
.used for cultivetion and classes V to VIII can not be cultivated in their present
state under normal management.
Cless—1  _Verv good land
Class— I  Goodland
Class—II  Moderately pood Tand
Class— IV Fairly good land
Class—V  Land suitable [or pasture & grazing
Class— VI Land suitable for pasture & grzing
Class - V11" Land suitable for pasture & grazing
Class — VIIT Land suftable for wildlife & watershed
Q.6 1) “Explain the significance of C: N ratio,
Ans. : The ratie of weight of organic cerhon {C"J to the weight of total nitrogen
: (N} in a soil or ergenic material is known as CiN o, When fresh plant

residues are added to the soil, they are rich in carbon 2nd poor in nitrogan. This:

results in wide carbonmiirogen ratio which may be 40:1; which upon
decomposition changes to 10:1. '

When oroante metior wath s wadn O oratin T3 11 sre Inrnssarated in the.

Telegram - AgroMind

(2 M)

aM)
(4 M)

(@M



/ soil, decompesition guickly occurs, Carbon dioxide is produced in lnrpe

f yuaniitics end nitrogen [mtratc] disappears from the- soil =5 microbes demand

7 this element azd wvery little or no nirogen is =1::£1!nh.e to the planzs,
consequently plant growth affected. As decomposition compleisd fhe TN ‘ratio
decreases since carbon is being lost and nitrogen conserved and thus increase
plant growih.

Q.7 a) Defipe soil science. What-are. lhc major disciplines or hmncha& of soil {4 M)

science?
Ans.t i o ) . R TS L S - (4 M)
Soil Science :- The science dealing with s0il as a namural resource on the surface

of the earth including Pedology and physical, chemicsl =nd biological properties
of soil i in :eanru of thcar manegement for crop production. '

sy e e iy i S ——

o Sail Fertility ¢ ahility of sail t supply nutrients
: | Sofl Chemistry | swdy of chemizsi compasition, processes ang
[ Discipline/ | properties of soil
hm.“hﬁ 1 MLI Ph}slcs ' stud} of phiu.&l pmpﬂea of &ail
of = — ek
Soil Seience __Sml ‘\rhcm-hmla;:y study 4:»5' mcm—cry_ru_ms
, - 1 8qil Conservation mnnﬁg:mem uF s;:i] azainsl ptr;-'snm] loss by &
! T ) }’éﬁn[n,g:,r & Study of sail penesiz, survey and claﬁsrlmnhn
Q.7 b} Write importance of cation exchange. (3 M)
Ang.: I) The exchangeable K and Mg are the major source of plant K and Mg
2) The amsunt of lime required 1o rise the pH of dn ecidic soil is grealer a5
the prezier CEC
1) Ivhelds Ca—, Mg, K7, Na* and Nil," ions and slow down their losses by
leaching

4) Tt holds fertilizer K and NH;" and generally reduce their mobility in soils
5) It adsorb many meials like Cd"'; Zn"', Ni” and Pb~ which are presen in

: waste water
(.8 a}) Write down the differences between particle density and bulk density. (4 M)
Ans.:  ([Any four differences)
Particle density Bulk density i
1) Also called ss“Absolute®, *Real™ 1} Alse called “Apparent -specific
or “True specific gravity™, oravity™.
2) Denoted by P=Ms/Vs “2) Denoted by Ph=Ms/Vt
3) Consist of soil solid excluding poie’ 3} Consist of soil solid including pore.
spaces - spaces BT
4) Not affected by organic matter A} Affected by several factors like.

‘ texture, structurs, orgenic rnsu:r I:l-;.,
5}Ranges from 26010275 Mgm™  3) Ranges from 1.10 m 1.50 My m”

average 2.65 Mgm™ average 1.30 Mg m™
. 6) Estimaiesd by Pyenometer method &) Estun&!ed by clod or core met!md
7) Stablefstatic method 7) Unstable/dynamic method
8) Defined es mass per utit volume of 8 Defined as mass per unit volume
soil solids ) " including pore space
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Q.8

State the importance of seil siructure,

(4 M)
{1 M)

{4 M)
(1 M)

B5M)

(& M)

Ansi: 1) Influcnces the amonnt gnd nalure of Domsm
2) Conirols amount of water and air in soil
3) It affect tillage practices
4) Caontrols runoff and erosion
3) Piaty structure zilows fres drainage, sphere like structure helps in drmnagc
6) Crumby and gramuler structure provides optimum infiltration, water halding
capacity, eration and drainage
7} Good habitat for micro-organism.and supply of nutrients.

Q.9 (s) Define soil colloids and write types of soil colloids in details:

Ans.: The clay frzction of the soil contains particles less than 9.632 mm in size. .. ‘The
particle loss than 0001 mmt size possesses properties of typical colloidal
‘substaneces like gelating starch, silicie acid efe. Henee thess particles are known
ts soil colloids.

Soil Celloids are of twa types

Inorganic colloid Orpanie enlloid

1) commonly calfled == “Colloidal cfav” 1) comimenly eablzd ps " Homus™

2} derived from westhering of focksand 2 derived fom dmmpmi:i{{n of plants
minzrals nnd znimal remzing

3} genzrelly observed In tropical amd sub- 3 penerally observed in temperate regions.
tropical regions

i) they srecnysialline in form -£) they sre amarphous materiels
e.p. Laver =ilicate clays &.2. Humus

0.9 (b) Define sedimentary rock and classify in brief,

Ans.:  The sedimeniary rocks are formed from sediments derived from the breaking,
down of pre-existing rock. The sediments are transportad to new places and
deposited in newsmangemenls and c{:mcmz:d to form sccondary rocks.

Based on rocks formed through a chemical reaction. sedimentary rocks arc
formed fnto following tvpes :
Typct ~ Diseription Exnmple
| 1) | Arcnmccoas  Rocks formed by the a'(.'pr.rsllwn af coarse Sandstone
| rocks grained particles
n Arg_iliucmm * Racks formed hy the depesiion of fire ~ Shale, Mudstone
'  lrocks  pardicies. o -
'3) | CaleaPeous  Recks consists af carbonate of lime ot lime Limestone,
| rocks End magm.mA Dalomite
2y | Carbosaceons | Recks formed from decomposing vegeiation  Ceal, Lignite
racks: under anacrobic condmmr
1 5} SI“["I.‘.EDH! Rocke, consists mmm} Szﬂ; derived from ﬁﬁf@nﬁa@;;;us earth
| rocks 1 plents ond snimals
6) | Precipitated | Rocks consists deposiis formed as rock '?'R_?l‘z,:l:_phusphﬂ!e. )
. roeks ’ masses either By cooling, evaporation or by | Gypsusi, Bumﬂtu
| S __;{szc: clermicnl prm‘pztafmn I ol B
.10 {a) Definesoil sirocture ond give #s types in briel
- The mmngﬁnent and orpanization of primary. and temnda:j particles in a soil

Ans.. :

Tass ES !.nmm Es =a:h! structure.
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1
- - SECTION “B" -
Q.11 Match the pair (8 M)
Parl A= ' Part “B”
1) Btokes' Law d) Soil texture
2) 5ilt and sand a} Skeleton of soil
3) Primary Mincral ‘ ¢) Feldspar
4} Climate by Active soil forming facior
5} Heavy mineral g} Sp.Gr. = 2,83
6) Mohr's seale ¢) Hardness of miner=]
7) Acidic rock : f) Granite
B} Intrusive 1) Plutonic.
Q.12 Fillin the blanks | (8 M)
i} Conversinn nf limestone 1o marble is an examiple of ticrmo -metumorphie rock,
2) According to Intemational seale 0,20 to 0.02 mm diameter soil =eparates 15 called as:
fing sand. ) |
3} The colowr of the powder of the mineral is called 55 streak.
4} Soils having more than 20% of OrRAnic constituents are designated as oreanic soils.
5) The'particles less thon 0L001 mm size posses colloidzl propertize |
6) The solid phase of soil is also called as soil matrix.
7) The intrusive -m‘d:::mns::-!idmw.{.ih horizontal cracks or plenes sre called sills:
8) Topography is passive soil forming factor.
Sk
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