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K M.Sc. (Agriculture) — Soil Science

COURSE STRUCTURE - AT A GLANCE
FIRST SEMESTER M.M.: 600

PAPER - 101: Basics of Soil Science

PAPER - 102: Soil Mineralogy, Genesis, Classification and Survey
PAPER - 103 : Soil Chemistry
PAPER - 104 : Soil Biology & Bioch
PAPER - 105 PRACTICAL ] ,
PAPER - 106 PRACTICAL I1,

M.Sc. (Agriculture) — Soil Science

COURSE STRUCTURE - AT A GLANCE

SECOND SEMESTER M.M.: 600

PAPER - 201 Analytical Techniques and Instrumental methods in Soil and Plan analysis,
PAPER - 202, Soil Fertility and Fertilizer Use,

PAPER - 203, Advance Soil Physics,

PAPER - 204, Management of Problem Soils and Waters,

PAPER - 205 PRACTICAL I,

PAPER - 206 PRACTICAL 11,

emistry

SRIDEV SUMAN UNIVERSITY BADSHAHITHAUL (TEHRI GARHWAL)

M.Sc. (Agriculture) — Agronomy

COURSE STRUCTURE - AT A GLANCE

THIRD SEMESTER M.M.: 600

PAPER - 301, Fertilizer Technology,

PAPER - 302, Land degradation and Restoration

PAPER - 303, Remote Sensing and GIS Techniques for Soil, Water and Crop Studies
PAPER - 304, Advances in Soil Fertility

PAPER - 305, PRACTICAL- 1,

PAPER - 306 , PRACTICAL -1,

SRIDEV SUMAN UNIVERSITY BADSHAHITHAUL (TEHRI GARHWAL)

M.Sec. (Agriculture) — Agronomy

COURSE STRUCTURE - AT A GLANCE

FOURTH SEMESTER M.M.: 600

PAPER - 401 Biochemistry of Soil Organic Matter,

PAPER - 402 Basic Statistics,

PAPER - 403 SEMINAR ,

PAPER - 404 THESIS (THESIS & VIVA - VOCE),

PAPER - 405 PRACTICAL,

SRIDEV SUMAN UNIVERSITY BADSHAHITHAUL (TEHRI GARHWAL)



M. Sc. Ag. Examination in Soil Science

PROPOSED REGULATIONS
Semesters/Papers Title of the papers
SEMESTER 1
[ Sn.No | Subject Subject Total Theory Mini.
| Name Code No Marks Marks Internal Passing Credit
| Marks marks
|L1 Basics of Paper 101 100 60 40 0 3
‘ Soil Science
lT——_sou Paper 102 100 60 40 40 3
\ Mineralogy,
: Genesis,
j Classification
1 and Survey
[ 3 Soil Paper 103 100 60 40 40 3
| Chemistry
4 Soil Biology | Paper 104 | 100 60 40 40 3
| &
| Biochemistry
-] i PRACTICAL 1 | Paper 105 100 60 40 40 2
| 6 +PRA{:T]CAL Il | Paper 106 | 100 60 40 40 2

|

Total aggregate of First Semester is 45% Max. Marks — 600,

Min.Marks — 250



M. Sc. Ag. Examination in Soil Science
PROPOSED REGULATIONS

Semesters/Papers Title of the papers

SEMESTER 11
Sn.No | Subject Subject Total Theory Mini.
Name Code No Marks Marks Internal Passing Credit
Marks marks
1 Analytical Paper 201 100 60 20 %0 3
Techniques
and
Instrumental
methods in
Soil and
Plant
analysis,
2 . Soil Paper 202 100 60 40 40 3
Fertility and
Fertilizer Use
3 Advance Soil | Paper 203 100 60 40 40 3
Physics,
4 ' Management | Paper204 | 100 60 40 40 3
of Problem
Soils and
Waters,
5 PRACTICAL I Paper 205 100 . 60 40 40 2
6 PRACTICAL Il | Paper 206 100, 60 40 40 2
Total aggregate of First Semester is 45% Max. Marks — 600, Min.Marks — 250



M. Sc. Ag. Examination in Soil Science
PROPOSED REGULATIONS

Semesters/Papers Title of the papers
SEMESTER 111

FSW Subject Subject Total Theory Mini.

Code No Marks Internal Passing Credit
Name Marks Marks marks

1 Fertilizer Paper301 1100 60 40 40 3
Technology,

2 Land Paper 302 100 60 40 40 3
degradation
, and

| Restoration,

| 3 ' Remote Paper 303 100 60 40 40 3

' Sensing and
GIS

' Techniques
 for Soil,
- Water and
' Crop
| SdeeS

4 Advances in | Paper 304 100 60 40 40 3
Soil
 Fertility,

—_— el

5 | PRACTICAL | Paper305 ¢ | 100 60 40 40
i 1 '

I

6 PRACTICAL | Paper 306 £ 1100 60 40 40

Total aggregate of First Semester is 45% Max. Marks — 600, Min.Marks — 250




M. Sc. Ag. Examination in Agronomy

PROPOSED REGULATIONS
Semesters/Papers Title of the papers

SEMESTER IV
W Subject Name | Subject Total Theory Mini.
| Code No Marks Marks Internal Passing Credit
Marks marks
1 Biochemistry | Paper401 | 100 60 40 40 3
of Soil Organic
Matter,
2 Paper 402 100 60 40 40 3
| Basic Statistics
3 SEMINAR Paper 403 , | 100 60 40 40 3
4 THESIS Paper 404 | 200 130 +50 20 5.
| | (THESIS &
| VIVA - VOCE
- | FARMING
'5 | PRACTICAL | Paper405 /[ 100 60 40 40 2
i i

Total aggregate of First Semester is 45% Max. Marks — 600,

Min.Marks - 250




1" SEMESTER

Course Title : Basics of Soil Science
Course No. - SDSU-101

Credit Hours : 3(2-0-1x3)

Syllabus

Soil as a natural body : Soil components and soil-plant relationship; soil forming
rocks and minerals, weathering and processes of soil formation; physical properties of
soil-texture, structure, density and porosity, soil colour, consistence and plasticity; soil
reaction pH and its measurement, soil acidity and alkalinity, buffering, K effect of pH on
nutrient availability: soil colloids — inorganic and organic; silicate clays constitution and
properties: humic substances — nature and properties, ion exchange, cation exchange
capacity. base saturation; soil organic matter : Composition, properties and influence on
soil properties: microbiology transformation of organic and inorganic constituents of soil:
biological nitrogen fixation; recycling of organic wastes in soils.

Soil water retention, dynamics and availability; soil air — composition and
dynamics; source, amount and flow of heat in soil; soil temperature and plant growth;

Soil fertility, problems of soil fertility in India: plant growth and development,
factors affecting plant growth; essential plant nutrients, their role and deficiency and

toxicity symptoms; movement of nutrients from soil to plant roots, their uptake and
translocation.

Chemistry of soil nitrogen, mineralization and immobilization of N, P and K in
soil chemistry of secondary and micronutrients in soil, in retreated nutrient management;
soil pollution, properties of fertilizes and their uses.

Course Outline

A. Lectures

_S.No. _Topic

_N_o of lectures
1. 4

Soil composition its Development: 4
a. Soil as a natural body and its components
b. Soil profile and Soil Plant relation
¢. Rocks and minerals, parent material weathering factors
and processes of soil formation

2. Physical Properties: 2
Soil texture, structure, density, porosity, colour
3 consistence, adhesion, cohesion and plasticity
© Soil Colloids ¢

4. Inorganic and organic colloids



11.

12

13.
14.

b. Ion exchange phenomenon and nutrient availability
Soil reaction:

a. Soil pH, Soil acidity, buffering and liming

b. Soil salinity and sodicity

¢. Nutrients availability and plant growth
Soil Water:

a. Soil water retention and measurement

b. Movement of soil water

c. Water availability to plants

d. Vapour and liquid losses and their control
Soil air:

a. Composition of soil air

b. Soil aeration and plant growth
Soil Temperature:

a. Source, amount and flow of heat in soil

b. Soil temperature and plant growth
Brief history of plant nutrient; soil fertility — past and present;
nutrient application in crop production; plant growth and
development; factors affecting plant growth essential plant
nutrients: their role, their deficiencies, toxicities and imbalance
Soil organisms:

a. Macro- and micro-organisms

b. Microbiological transformations of organic and

inorganic constituents of soils

c. Biological nitrogen fixation
Soil organic matter and recycling of organic wastes:

a. Source and composition, C:N ratio, mineralization and

immobilization

b. Humus

¢. Influence on soil properties
Nutrient transport from soil to plant roots; nutrient uptake and
translocation in plant.
Mineralization and immobilization of soil nitrogen,
phosphorus and potassium
Transformation of secondary and micronutrients in soil
Properties and uses of fertilizer:

a. Properties of fertility and their use

b. Quality control

c. Fertilizer application methods

d. Efficient use of fertilizer
Soil fertility problems and their management:

a. Problems of soil fertility in India and their management

b. Effects of continuous use of inorganic and organic

nutrients sources on soil fertility
c. INM

tad 1ad

36



Hourlies 02

Total 38
A. Practicals T e e
SL.No. Topic No. of
: : Practicals
1. Estimation of total nitrogen in soil 1
2. Study of soil sampling tools, collection of representative soil 2
sample, its processing and storage.
3, Estimation of available nitrogen in soil and alkaline 1

permanganate method

4 Study of soil density and porosity I
5. Study of soil texture by Feel and Bouyoucos Methods I
6. Estimation of available phosphorus in soil 1
7. Estimation of available potassium in soil 1
8. Estimation of available sulphur in soil 1
0 Determination of available micronutrients cations in soil 1
10 Determination of total N in fertilizer 1
il Study of soil reaction by indicators and glass electrode pH 1
matter
2. Study of soil colour 1
13. Demonstration of heat transfer in sojl 1
14, Estimation of organic matter content of soil 1
i5. Determination of water soluble P in fertilizer 1
16. Determination of water soluble K in fertilizer 1
Total 17
Practical Final 1
18
References:

Jones, U.S. 1987. Fertilizers and Soil Fertility (2" Ed.). Printice Hall, New Jersey
Kanwar, J.S. (ed.) 1976. Soil Fertility Principles and Practices. ICAR, New Delhi.
Tisdale, S.M. ; Nelson, N.L. : Beaton, J.D. and Havlin, G.H. 1993. Soil Fertility and
Fertlizers (5" Ed.) Prentice Hall of India Pvt. :Ltd., New Delhi.

& s T g e o .
ourse Title : Soj) Mineralogy, Genesis, Classification and Survey



arse No.  : SDSU-102
g:cdil Hours : 3(2-0-1x3)

Basic structure of alumino-silicate minerals and Genetic factors of soil formation, \
«oil forming processes and reactions, classification and nomenclature of soils, properties
and distribution of the major soil groups of the world with emphasis on tropical and sub- A
gropical soils. Study of soil as a natural body: morphological, physical and chemical s

propertics used in distinguishing and classifying solids. Standard soil surveys and
preparation of soil maps, special purpose surveys, aerial photo use and interpretation,
characteristics, classification and distribution of different soils in India with emphasis on
the soils of Uttarakhand.

Lectures
SL. Lecture topic Cr. =
No Hr. ’
1. Fundamentals of crystallography, space lattice, coordination theory, 4 ;
isomorphism and polymorphism. &
2. Classification, structure, chemical composition and properties of clay 6
minerals: genesis and transformation of crystalline and non-crystalline clay
minerals; identification techniques; amorphous soil constituents and other
non-crystalline silicate minerals and their identification; clay minerals in ik
Indian soils. a1
3. Factors of soil formation, soil formation models; soil forming processes; 6 '
weathering of rocks and mineral transformations; soil profile; weathering 12
sequences of minerals with special reference to Indian soils. S
4. Concept of soil individual; soil classification systems - historical 8 g
developments and modern systems of soil classification with special
emphasis on soil taxonomy; soil classification, soil mineralogy and soil -
maps — usefulness. i
5. Soil survey and its types; soil survey techniques — conventional and 6 ess
modern; soil series — characterization and procedure for establishing soil
series; benchmark soils and soil correlations; soil survey interpretations;
soil mapping, thematic soil maps, cartography, mapping units, techniques
for generation of soil maps.
6. Landform - soil relationship; major soil groups of India with special 6
reference to respective states; land capability classification and land
irrigability classification; land evaluation and land use type (LUT) -
concept and application; approaches for managing soils and landscapes in jon
the framework of agro-ecosystem.
Practicals
No. ractical topic Cr.
1, Ident; ; ; : T : TR MR Hr.
) ntification and quantification of minerals in soil fractions 2

Morphological properties of soil profile in different landforms 5




Classification of soils using soi] ta

% ¢ 1Sing soil taxonomy )
;  Calculation of Wweathering indices and its application in soil formation 2
5, Grouping soils using available data base in terms of soil quality 2
¢, Aerial photp and sa_lellite data interpretation for soil and land use 2
7 C aﬂogl'flph'c techniques for preparation of base maps and thematic maps, 2
prolce55mg of field sheets, compilation and obstruction of maps in different
scales
g,  Land use planning exercises using conventional and RS tools 2
Lab Final I
Total 17
References:

Brady NC & Weil RR. 2002. The Nature and Properties of Soils. 13th Ed. Pearson Edu.

Buol EW, Hole ED. MacCracken RJ & Southard RJ. 1997. Soil Genesis and Classification. 4th
Ed. Panima Publ.

Dixon JB & Weed SB. 1989. Minerals in Soil Environments. 2nd Ed. Soil Science Society of
America, Madison.

Grim RE. 1968. Clay Mineralogy. McGraw Hill.

Indian Society of Soil Science 2002. Fundamentals of Soil Science. 1SSS, New Delhi.

Sehgal J. 2002. Introductory Pedology: Concepts and Applications. New Delhi

Sehgal J. 2002. Pedology - Concepts and Applications. Kalyani.

USDA. 1999. Soil Taxonomy. Hand Book No. 436. 2nd Ed. USDA NRCS, Washington.

Wade FA & Mattox RB. 1960. Elements of Crystallography and Mineralogy. Oxford & IBH.

Wilding LP & Smeck NE. 1983. Pedogenesis and Soil Taxonomy: 11. The Soil Orders. Elsevier.

Wilding NE & Holl GF. (Eds.). 1983. Pedogenesis and Soil Taxonomy. 1. Concept and

Interaction. Elsevier.

5 T
rse Title Soil Chemistry



SDSU-103
urse No-
g:cdiiHOUTS i 3(2-0-1x3)

S}.“ablls - o ‘
Composition and constitution of soil; classical concepts of soil chemistry;

h\-sico—chﬂmical and electrokinetic properties of colloids; ion exchange phenomena and
Eq{]nil:.rium reactions; oxidation-reduction potentials.

Lectures

§1. No. Lecture description Hrs.
] Chemical (elemental) composition of earth’s crust and soils 1
) Elements of equilibrium thermodynamics, chemical equilibria, colligative 3

i

properties, electrochemical properties — electrophoresis, electroosmosis,
sedimentation and chemical kinetics.

Soil colloids: their formation; inorganic and organic colloids - origin of 8
charge, concept of point of zero-charge (PZC) and its dependence on
variable-charge soil components, surface charge characteristics of soils;

diffuse double layer theories of soil colloids and structure and properties

of diffuse double layer, zeta potential, stability, coagulation/flocculation

and peptization of soil colloids; electrometric properties of soil colloids;
sorption properties of soil colloids; soil organic matter - fractionation of

soil organic matter and different fractions, clay-organic interactions

lon exchange processes in soil; cation exchange- theories based on law of 7
mass action (Kerr-Vanselow, Gapon equations, hysteresis, Jenny’s

concept), adsorption isotherms, donnan-membrane equilibrium concept,
clay-membrane electrodes and ionic activity measurement,

thermodynamics, statistical mechanics; anion and ligand exchange —
inner-sphere and outer-sphere surface complex formation, fixation of
oxyanions, hysteresis in sorption-desorption of oxy-anions and anions,

shift of PZC on ligand exchange, AEC, CEC; experimental methods to

study ion exchange phenomena and practical implications in plant

nutrition.

5 Adsorption/desorption isotherms - Langmuir adsorption isotherm, 5
Freundlich adsorption isotherm, normalized exchange isotherm, BET

equation; selective and non-selective adsorption of ions on inorganic

surfaces and organic surfaces of soil materials (citation of utility in

agricultural system).

s

ds

6. Potassium, phosphate and ammonium fixation in soils covering specific 3
and non-specific sorption; precipitation-dissolution equilibria; step and

3 constant-rate K; management aspects

h Common solubility equilibria - carbonates, iron oxide and hydroxides, 3
aluminum silicate. aluminum phosphate; electrochemical properties of

§ clays (citation of examples from agricultural use).

- Chemistry of acid soils; active and potential acidity; lime potential; sub- g

9 soil acidity

b2

Chemistry of salt-affected soils and amendments; soil pH, ECe, ESP,
SAR and important relations; soil management and amendments



=dr

0. Oxidation and reduction

of submerged soils Hesingoil] chemistry and electrochemistry 2
Hourlies
Total 02
36
~ practicals
3 Practical Hrs.
No.
], Analysis of equilibrium soil solution for PH, EC and Eh by Eh-pH meter and 1
conductivity meter
2. Determination of CEC and AEC of soi] 2
3. Determination of point of zero charge and associated surface charge z
characteristics by the serial potentiometric titration method.
4 Potentiometric and conductometric titration of soil humic and fulvic acids 1
5. The (E4/Ee) ratio of soil humic and fulvic acids by visible spectrophotometric 2

studies and the A (E4/Eg) values at two pH values.

6. Adsorption-desorption of phosphate/sulphate by soil using simple adsorption 2
isotherm

7. Determination of phosphate potential of soil 2
§. Determination of titratable acidity of an acid soil by BaCl,-TEA method. 1
9. Determination of lime requirement of an acid soil by buffer method. 1
10.  Determination of gypsum requirement of an alkali soil. 1
Final Practical 1
Total 16

References:

I. Bear, F.E. 1964. Chemistry of the Soil.

Jurinak, J.J. 1978. Chemistry of Aquatic Systems. Dept. of Soil Science &

Biometeorology, Utah State Univ. .

Marshall, C.E. The Physical Chemistry and Minera]og?f of Soil. .

McBridge M.B. 1994. Environmental Chcmisu;y of Soils. Oxford Univ. Press.

Sparks, D.L. 1999. Soil Physical Chemistry. 2™ Ed. (;RC Press. .

SpOSiId, G. 1981. The Thermodynamics of Soil So]ulu‘)ns. Ox‘ford Univ. Press.

Sposito, G. 1984. The Surface Chemistry of Soils. Oxford Univ. Press.

Stevenson. F.J. 1994. Humus Chemistry. 2" Ed. John Wiley.

5 ol incinles of Soil Chemistry. .

0. VZI: g]‘[});uiflft-l;tI{)!;;?(.ﬂ]‘nc;(r}:)duclion to Clay Colloid Chemistry. John Wiley &
Sons.
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o Title: Soil Biology and Biochemist
Co:::e No: & SDSU-104 N
0 3(2-0-1x2)

credit HIS-

syllabus T _
Soil biota, soil microbial ecology, microorganism in soil their growth and

ipteractions, Scull mlFl‘OblaI biomass; unculturable soil biota. Biotic factors in soil
jevelopment. MICf‘Oblology and biochemistry of root soil interface, phyllosphere. Soil
enzymes: Origin, importance and activities; soil characteristics influencing growth and
wtivity of micro-flora: Microbes in biogeochemical cycles in soil- nitrogen, phosphorus,
sulphur. iron & manganese. Soil organic matter: biochemical composition and
hiodegradation; humus formation. Biogas production from organic wastes:microbiology
and biochemistry. Organic manures: farm yard manure, animal manures, rural & urban
composts & vermi-compost their preparation, characteristics and preservation. Bio-
fertilizers and their role in crop production. Biodegradation of pesticides: microbial

foxins in soil.

A. Lectures
SN. Topic No. of
lectures
I Introduction to soil biota; soil microbial ecology. Microorganisms in soil- their 4

growth & interactions.
= Soil microbial biomass: importance and unculturable soil biota.

Biotic factors in soil development and; soil characteristics influencing growth
~ &activity of micro-flora
* Microbiology and biochemistry of rhizosphere and phyllosphere.
> Soil enzymes: Origin, classification, importance and their activities.
Role of microbes in biogeochemical cycles in soil: Nitrogen-biological
Nitrogen fixation-symbiotic, asymbiotic; mechanism of biological nitrogen
fixation & factors influencing; nitrification, denitrification; Phosphorus-
solubilization by solubilizing microbes; sulphur, iron, and manganese.
Soil organic matter & crop residue: Biochemical composition and degradation;
g h'j'mUS formation.
' BlOChemiSIry and microbiology of biogas production from organic wastes

rganic manures: farm yard manure, urban & rural composts, enriched
1y ?mpﬂst, vermi-compost; process, characteristics and governing l‘acFors.
I ;Uiemlizers-slalus, types, challenges and their role in crop production.

“degradation of pesticides, microbial toxins
Hourlies
Total

7%
\Q\\I«J [ SO RS L 2 4= L ed L (U8 rJ



"= B. Practicals

S.N. Topic No-of

— — - - : N ; practicals
1. Determination of soil microbial population (bacteria, fungi, actinomycetes and blue 3

green algae)

Study of rhizosphere effect

Estimation of soil microbial biomass

Study of organic matter decomposition in soil

Estimation of dehydrogenase activity in soil

Study of methods of estimation of biological nitrogen fixation

Study of mineralization process during organic matter decomposition
Determination of p-solubilization efficiency of p-solubilizing microorganism
Fractionation of organic matter & functional groups

RN RWLL

Final Practical
Total

N SENES TS SR

Suggested Readings

Alexander M. 1977. Introduction to Soil Microbiology. John Wiley & Sons.

Burges A & Raw F. 1967. Soil Biology. Academic Press.

McLaren AD & Peterson GH. 1967. Soil Biochemistry. Vol. XI. Marcel Dekker.

Metting FB. 1993. Soil Microbial Ecology — Applications in Agricultural and
Environmental Management. Marcel Dekker.

Paul EA & Ladd JN. 1981. Soil Biochemistry. Marcel Dekker.

Reddy MV. (Ed.). Soil Organisms and Litter in the Tropics. Oxford & IBH.

Russel RS. 1977. Plant Root System: Their Functions and Interaction with the Soil.
ELBS & McGraw Hill.

Stotzky G & Bollag JM. 1993. Soil Biochemistry. Vol. VIII. Marcel Dekker.

Sylvia DN. 2005. Principles and Applications of Soil Microbiology. Pearson Edu.

Wild A. 1993. Soil and the Environment - An Introduction. Cambridge Univ. Press.
















































