Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya,

Department of Natural Resource Management

Faculty of Agriculture

Chitrakoot, Satna, M.P.

Credit Distribution of M.Se. (Ag.) Agronony

SN. | Conrse |  Credits
i) | Coursework

1| Major Subject 20
2 Minor Subject 08
3 Supporting subjects a7
4 Commaon course 05
5 Seminar_ 1]
{II} | Thesis research 30
Total 71

Semester wise course hreakup

Semester |
8N | Code | Mame of the conrse Credits
1 AGROMN 501 plodemn Co Praduction A3HY
2 | AGRON 504 Principles and Practices of Water 3(2+1)
Mana
3 | AGRON 506 Agronomy of Major Cereals and Pulses H2H)
4| STAT 502 Statistical Methods for Applied Sciences H3+1)
5 PGS 502 Technical Writlngmd Communication Skills | 1{0+1)
[ PGS 504 Basic Concept in Laboratory Technigues Lo+
Tatal A 14(10+4)
Semester 11
&N Code Name of the course Credits
1 AGROMN 502 Principles and Practices of Soil Fertility and | 3(2+1)
Mutrient Monagememnt
1 AGROM 507 |_Agronomy of Oilseed, Fibre nnd an 3(2+1)
3| SOIL 501 Soil physics (MINOR) 3(2+1)
4 | STAT 511 Experimental Designs 3(2+1)
5 PGS 501 Library & Information Services (o1
[ PGS 503 Intellectual property write and its management | 1(1-+0)
in Agricultural
Total 14(9+5)
Semester 1T 1
| 5.N. “Cade Name of the course Credits
1 AGRON 503 Principles and Practices of Weed Manngement | 3(2+1)
2 AGROM 512 Dy Land Farming and Watershed 3(2+H)
Management i
3 AGROM 550 S-:n_'n_in_u' o 1{1+0)
4__| SOIL -503 Soil Chemistry (MINOR) 2+
5 PGE- 505 Agricultural Research, Research Ethics and I(1+0)
= Rural D:ﬂhmmm
[ AGROMN =560 ﬂmlsmdt |ﬂ{.uﬁﬂ}_
21E+13) |
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Semester IV

S.N. | Code Name of the course Credits
1 SOIL - 510 | Analytical Technigues and Instrument Methods | 2(0012)
in soil & plant Analysis (MINOR) s = o
3 AGRON - | Thesis research 20001 20)
560
Total 22{0+22)
Gramd Total | 71 (27144)

Note :

Thesis topic may be allotted from sccond semester,
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Department of Natural Resource Management
Faculty of Agriculture Satiia, ML
Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot, Satna, 2.5

M.Se. Ag. (Agronomy)
SN | Code -
Al ‘Major Course o c;:::]:“m
1. | AGRON-501 | Modem Concept in Crop Production
5 | AGRON-502 | Principles & Practices of Soil Fertility and Nutricnt 3(2+1)
MManagement
3. | AGRON-503 I';Era_:igmeannd Practices of Weed Management 324}
4. | AGRON-504 | Principles and Practices of Water Management 3(2+1)
5. | AGRON -506 | Agronomy of Major Cereals and Pulses 2(2+0)
6. | AGRON-507 | Agronomy of Oilseed, Fibre and Sugar Crops 3(2+1)
7. | AGRON-512 | Dry Land Farming and Watershed Management 3(2+1)
B. | AGRON -550 | Seminar I l:l“ﬂll
A2 Minor Course 08 Credits (L+F)
1. | SOIL-501 Soil Physics 3(2+1)
2. | SOIL -503 Soil Chemistry — 3(2+1)
3. SOIL - 510 Analytical Techniques and Instrument Methods in soil 2(0+2)
& plant Analysis
. Supporting Course 07 Credits (L+P)
STAT 502 Statistical Methods for Applied Sciences 4(3+1)
2. STAT-511 Experimental Designs . 32+1)
C Common Course 05 Credits (L+F)
1. PGS- 5010 Library & Information Services 1{0+1)
2, PGS 502 Technical Writing and Communication Skills 1(0+1)
1. PLGS- 503 Intellectual property write and its management in 1{0+1)
Agricultural —
4, PGS~ 504 Basic Concept in Laboratory TEC‘-'_'I.I'.I_iquﬁ 10+T)
5. Pii5- 505 Agricultural Research, Research Ethics and Rural 1(1+0)
Development programme
D. AGRON -560 | Thesis research (Master's research) 30 credits
Grand Total 1 Credits
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Course Contents
M.Sec. in Agronomy

1. Course Title : Modern Coneepts in Crop Production
I1. Course Code : Agron 501
111, Credit Hours + 3+0

IV. Aim of the course

To teach the basic concepts of soil management and crop production.
V. Theory

Unit I

Crop growth analysis in relation to environment; geo-ecological zones of India.
Unit 11

Quantitative agro-biological principles and inverse yield nitrogen law; Mitscherlich
yield equation, its interpretation and applicability; Baule unit.
Unit 111

Effect of lodging in cereals; physiology of grain yield in cereals; optimization of
plant population and planting geometry in relation to different resources, concept
of ideal plant type and crop modeling for desired crop yield.

Unit IV

Scientific principles of crop production; erop respense production functions; concept
of soil plant relations; yield and environmental stress, use of growth hormones and
regulators for better adaptation in stressed condition.

Unit V g

Integrated farming systems, organic farming, and resource conservation technology
including modern concept of tillage; dry farming; determining the nutrient needs
for yield potentiality of crop plants, concept of balance nutrition and integrated
nutrient management; precision agriculture. Modern crop production concepts: sail
less eultivation, Aeroponie, Hydroponie, Robotic and terrace farming. use of GIS,
GPS and remote sensing in modern agriculture, precision farming and protected
agriculture.
V1. Teaching methodsfactivities

Classroom teaching with AV aids, group discussion, assignment and class discussion
VIL. Learning outcome

Basic knowledge on soil management and crop production .
VIII. Suggested Reading

* Balusubramaniyan P and Palaniappan 8P. 2001. Principles and Practices of Agronomy,

* Fageria NK. 1992, Moximizing Crop Yields. Mareel Dokker.
* Havlin JL, Beaton JD, Tisdale 8L and Nelsan WL. 2008, Soil Fertility and Fertilizers. Tt
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Ed. Prentice Hall.

* Paroda B8, 2008, Sustaining aur Food Security, Konark I'ullll.

* Reddy 8R. 2000, Principles of Crop Production. Kalyani Fuhbl, o

» Sankaran S and Mudaliar TVS. 1087, Principles of Agronomy. The Bnngnlore Printing &
Publ.

* Singh S5. 2006, Principles and Practices of Agronomy, Kalynni. Lo

« Alvin PT and kozlowski TT (ed.). 1976. Ecophysinlagy of Tropical Crops. Academin Pul.,
Mow Yaork, o .

* Gardner PP, Pearce GR and Mitchell RL. 1985, Plysiology of Crop Flants, Seiontific Pub.
Jodhpur, .

« Lal R. 1989. Conservation tillage for sustainable agriculture: Tropics versun Temperale
Environments, Advances in Agronomy 42: 85-197. i

* Wilsie CP. 1961. Crop Adaptation and Distribution. Euresia Pub., New Delhi.

1. Course Title : Principal and Practices of Soil Fertility and Nutrient

Management
II. Course Code : Agron 502
ITL. Credit Hours : 241

IV. Aim of the course
To impart knowledge of fertilizers and manures as sources of plant nutrients and
apprise about the integrated approach of plant nutrition and sustainability of soil
fertility. '
V. Theory
Unit 1

Soil fertility and productivity - factors affecting; features of good soil management;
problems of supply and availability of nutrients; relation between nutrient supply
and crop growth; organic farming - basic concepts and definitions.

Unit 11

Cﬁulrrin of agaenﬁalitjr of nutrients; Essentinl plant nytrients — their functions,
nutrient deficiency symptoms; transformation and dynamies of major plant nutrients,
Unit I11

Preparation and use of farmyard manure, compost, green man i

! ol . 3 . ures, vermicompost
biofertilizers and n:hf:_r organic concentrates their composition, availability andr.
crop responses; recycling of organic wastes and residue management. Soil less
cultivation,
Unit TV

Commercial fertilizers; composition, relative fertilizer value and

A : . W ﬂﬁﬂt.:l:'rﬂ Tespon
to different nutrients, residual effects and fertilizer use efficiency; :g;rnnnmf:
ch&m_mnj and ph:.u_i.mlngmal. fertilizer mixtures and grades; methods ::l' increasing
fertilizer use efficiency; nutrient interactions. R

Unit V¥

Time and methods of manures and fertilizers applicati i i

: , pplication; foliar a i 3
concept; relative performance of organic and inorganic m.u1-i-:1-l:l-,I:~,]-lI E'ﬂmtmnn: aEg ite
Faﬂ.:h:ar uee; integrated nutrient management: use of vermincompost tea of
wastes in crops. post and residue

4 VI:.I:I--'
blg%: w f - &&
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Prysical Scienses: Agronomy
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V1. Practical

* Determination of 20il pH and 20il EC

* Determination of soil organic C
Determination of available N, P, K and 8 of soil
Determination of total N, P, K and 5 of soil
Determination of total N, P, K, 8 in plant
Computation of optimum and economic yield

VII. Teaching methods’activities _ i
Classroom teaching with AV aids, group discussion, assignment and class discussion

VTIL. Learning outcome
Basic knowledge on seoil fertility and management

LK. Suggested Heading _
. Brady NC and Weil RR. 2002, The Nature and Properties of Seils. 13th Ed. P“‘;T“E Ed“' i
- Fageria NK. Balipar VC and Jones CA. 1891, Growth end Mineral Nutrition of Fiela Crops.

» L] L] L]

Marcel Dekier. ; .
. Haviz JL. Beston JD, Tisdale SL and Nelson WL. 2008, Sil Fertility and Fertilizers. Tth
Ed. Prentics Hall . :
+ Prasad R and Power JF. 1697, Soil Fertility Management for Sustainable Agriculture. CRC
Press. ;
. Yawslkar KS. Agrawsl! JP and Bokda S. 2000. Manures and Fertilizers. Agri-Horti Pukl.
I. Course Title : Prineciples and Practices of Weed Management
II. Course Code ; Agron 503
II1. Credit Hours : 34
IV. Aim of the course
To familiarize the students about the weeds, herbicides and methods of weed
eontrel.
V. Theory

Weed biclogy, and ecology and classification, crop-weed competition including
allelopathy; principles and methods of weed control and classification management;
weed indices, weed shift in different eco-svstems

Unic IT

Herbicides introduction and history of their development; classification based on
chemical physinlogical application and selectivity; mode and mechanism of action
of herbicides. T

Unit ITI

Herbicide structure - activity relationship: factors affecting the efficiency of
herbicides; herbicide formulations, herbicide mixtures, sequential application of
herbicides, rotation; weed control through use ofnano-herbicides and bio-herbicides,
myco-herbicides bio-agents, and allelochemicals; movement of herbicides in sail
and plant, Degradation of herbicides in soil and plants; herbicide resistance, residue,
persistence and management; development of herbicide resistance in weeds and
crops and their management, herbicide combinationand rotation.

Unit IV

Weed management in major crops and cropping systems; alien, invasive and parasitic
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whifts in cropping systems; aquatic and peronninl

@ﬁf Aaostictured and Fovised Syllabl ol Pasi-gradunla Progrmime R
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weeids nnd Lheir manngement; wiel
wepd control; weed control in nen-crop area.

Unit V ) E
Integrated weed management; rocont development in woed manna Emlrw;: :l: :;NH!
use of drones and acroplanes, organic cie., ocosk: henelit pnalys

management.
V1. Practical . wp—"
i i Proparation af @ WO
* Juntifisatiot Of IRpOZURES eSS N g fm]:::;., Grnme wand mmputitml}
n o

herbarium, Weed survey in crops and cropping systems, ;
:tt:din. Waeed indices caleulation and interpretation with data, Empu:n:::_hm
spray solutions of herbicides for high and low-volume sprayers, Eﬂﬂmmi“ pr’
types of spray pumps and nozzles and ealeulation of swath widik,

weed control, Herbicide resistance analysis in plant and satl,
+ Bionssay of herbicide resistance residues, )
+ Caleulation of herbicidal herbicide requirement

VII. Teaching methods/activities =" . ;
Classroom teaching with AV aids, group discussion, field visit to identify weeds.

VIIIL. Learning outcome :
Basic knowledpe on weed identification’ and control for erop production

LK. Buggested Reading /
« Bager, Peter, Wakabayashi, Ko, Hirai, Kenji [E:;z S0 .Fénﬁcidr Classes in Developmenl.
Made of Action, Targets, Genetic Engineering, Chemisiry. Springer. )
. Ehu::nﬂ pod Mahajan G, 2014, Recent Advances in Weed Maragemend. Bpringer.

+ Das TE. 2008, Weed Science: Busics and Applications, Jain Brothers (New Delhi). : .
» Fenmimore, Steven A and Bell, Carl. 2014. Principles of Weed Conlrol, 4th Ed, Californin

Weed 5ei. Soo

» Gupta OF. 3007, Weed Management: Principles and Practices, 2nd Ed.

* Jugulan, Mithils (ed). 2017, Biology, Physiology and Molecular Biology of Weeds. CRC Press
Monaco TJ, Weller 8C and Ashton FM. 2014, Woed Seience PEinciples and Practices, Wilay

: Powles 5B and Shaner DI 2001, Herbbcide Resistanes and Weorld Grains, CRC Pross.

= Walia US. 2008, Weed Maragement, Ealynni.
¢+ Fimdahl RL. {od). 2018, Mmfegroted Weed Maonagemend for Sustalnable Agriculiure, B. I

S, Pub,
L. Course Title : Principles and Practices of Water Management
II. Course Code : Apgron 504

III. Credit Hours ¢ 241

IV. Aim of the coursa
To teach the principles of water management and practices to enhance the water

productivity
V. Theory :

Unit 1
Water and its role in plants; Trrigation: Definition and objective
er and _ : 8, water
and irrigation development in of India and concerned state, major irrigatio m::;u
extent of area and crops irrigated in India and in different states. l

50
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A 1
Physical Seionces: Agroromy 'xg. !

Unit I1
Field water eyele, waler movement in soil and plants; tranapiration; soil-water-
plant relationships; water absorption hy plante; plant response to water strees,

crop plant adaptation to msture slress ecandition, Water nvailability and its
relationship with nutrient availability and loses.

Unit 111

Soil, plant and meteorological factors determining water needs of Crops, n_;:hu_.-r]ulfnpr.
depth and methods of trrigation; miera irrigation systems; deficit irrigation;
fertigation; management of water in controlled environments and polyhouses.
Irrigation efficiency and water use efficiency.

Unie IV

Water management of erop and eropping system, Quality of irrigation water and
management of saline water for irrigation, water use efficiency, Crop water
requirement- estimation of ET apd effective rainfall; Water management of the
major crops and cropping systems. Automated irrigation Bystem.

Unit Vv

Excess of soil water and plant growth; water management in problem seils, _&rninaE_:E
requirement of erops and methods of field drainage, their layout and spacing; rain
water management and its utilization for crop production,

Unit VI

Quality of irrigation water and management of saline water for irrigation, water
management in problem soils

Unit VII

Soil moisture conservation, water harvesting, rain water management and its
utilization for erop production,

Unit VIII

Hydroponics, .

Unit IX

Water management of crops under climate change SCANATio,
« Practical

* Determination of Fiald capacity by field method
* Determination of Permanent Wilting Point by sunflower pot culture technique
* Determination of Field capacity and Permanent Wilting Paint by Pressurs Plate

* Determination of Hygroscopic Coefficient

* Determination of maximum water holding capacity of gqil

" Measurement of matric potential using gauge and mercury type tensiometer

* Determination of soil-moistyre characteristics curves

. De:];l:;::jnatinn of saturated hydraulie conductivity by constant ang falling head
me

* Determination of hydraulic conductivity of saturated soil below the water table by
auger hole method

* Measurement of soil water diffusivity

* Estimation of unsaturated hydraulic conductivity

51 -~
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Restructured and Revised Syllabi of Post-graduale Programmas Vol. 2

* Estimation of upward flux of water using tensiomoter and from depth ground water
tahle

* Determination of irrigation requirement of eropn (ealoulntionm
Determination of effective rainfall {enleulations)

* Determination of ET of erops by soil mojsture depletion mothod 16, Determination
of water requirements of crops

* Measurement of irrigntion water by valume and velocity-area method

* Measurement of irrigation water by measuring devices and enleulation of irrigntion
efficiency
Determination of infiltration rate by double ring infiltrometer

VIIL Teaching methods/activities
Classroom teaching with AV mids, group discussion, assignment and field visit

VIIL. Learning outcome
Basic knowledge on water management for optimization of crop yield

IX. Suggested Reading
* Majumdar DE. 2014, Irrigation Water Management: Principles and Practice. PHL Learning
private publishers _
* Mukund Joshi. 2013. A Text Book of Irrigation and Water Management Hordeover, Kalyani
publishers
Lenka D. 1999, Irrigation and Drairage, Kalyani.
Michael AM. 1978. Irrigation: Theory and Practice. Vikas Publ.
Paliwal KV, 1972, Irrigation with Saline Water, IARI Monograph, Mow Delhi.
Panda SC. 2003. Principles and Fractices of Water Management, Agrobios.
Fribar 55 and Sandhu BS. 1987, Irrigation of Food Crops - Principles and Proctices. ICAR.
Heddy SR. 2000, Principles of Crop Production. Kalyani.
Singh Pratap and Maliwal PL. 2005 Technologies for Food Security and Sustainable
Agrienlture. Agrotech Publ,

# L] L L L]

I. Course Title : Conservation Agriculture
II. Course Code : Agron 505 .
ITI. Credit Hours : 141

IV. Aim of the course
To impart knowledge of conservation of agriculture for economic development.

V. Theory

Unit [

Conventional and conservation agriculture systems, sustainability concerns,
conservation agriculture: Historical background and present concept, global
experiences, present status in India.

Unit IT

Nutrient management in CA, water management, weed management, energy use,
insect-pest and disease management, farm machinery, erop residue management
COVET CHOp management. :

Unit Il

Climate change mitigation and CA, C-sequestration, soil healt i

o e 2 alth munngemnnt..mll
P i
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Physical Sclances: Agronomy

Unit IV

CA in agroforestry systems, rainfed /
Unit v

ryland regiona

Et:upumi: congiderations in CA, adoption and constraints, CA: The future of
agriculture

V1. Practicals

* Study of long-term experiments on CA,

Evaluation of s0il health parametors,
Estimation of C-sequestration,

Machinery ealibration for sowing different crops, woed seedbank estimation under
CA, energy requirements, economie analysis of CA.

VIL Teaching methods/activities

Classroom teaching with AV aids, group discussion, oral presentation by students.
VIIL Learning outcome

Experience on the knowledge of various types of conservation of agriculture.
IX. Suggested Reading

iﬂlhﬂi HR and Roy D. 1984. Principles of Soil Conservation and Waler Management. Oxford
IBH.
Bisht JK, Meena V5, Mishra PK and Pattanayak A. 20168, Conservation Agriculture-An

appranch to combat climate change in Indian Himalayn, Publisher: Bpringer Mature, Dai;
1L TR. 081 -10-2658-T,

Dhruvanarnyana VV. 1999. Soil and Water Conservation Research in India. ICAR.
FAD, 2004. Soil and Water Conservalion in Semi-Arid Areas. Snils Bull, Paper 57,
Gracia-Torres L, Benites J, Martinez-Vilola A and Holgado-Cabera A, 2003, Conssrvation
Agriculture- Environment Farmers experiences, innovations Socio-economie palicy.

* Muhammsd F and Kamdambot HAMS, 2004, Conservation Agriculture, Puklizsher: Bpringer

Cham Heidelberg, New Yaork Dordrecht London, Dal: 10100 T/ET8-3-319-1 16204,

* Yellamanda Reddy T and Bankara Reddy GH, 1992, Principies of Agranomy, Kalyani.

L. Course Title : Agronomy of Major Cereals and Pulses
Il. Course Code : Agron 506
ITl. Credit Hours : 240

IV, Aim of the course

To impart knowledge of crop hushandry of cereals and pulse crops.
V. Theory

Origin and history, area and production, classification, improved
adaptability, climate, soil, water and ecultural

; varieties,
requirements, nutrition, quality

components, handling and processing af the produce for maximum production of
Unit 1: Rabi cereals.

Unit I1: Kkarif cereals.
Unit III: Rabi pulses.
Unit IV: Kharif pulses,

i mx::
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Restructurad and Rovised Syllabd of Post-graduato Progeammos Vol. 2

V1. Pracitical
* Phenologien) studiea at dilforent growih stages of crop
« Estimation of crop yvield on the basis of yield attributes ,
« Formulation of eropping schomes for various form sizos and ealeulation of cropping
and rotational intensitiens . .
+ Working out growth indices (CGIL, RGIL NAIL LAL LAD, LA, LWIL, SLA, SLW
ele) : ;
« Assessment of land wse and vield advantoge (Rotational i'_’ll"""itf'_{’r“"mn‘;
intensity, Diversity Index, Sustainable Yield Index Crop r"-EI”""‘“I"“L ‘:"u-.]rl, I:.nInI
Equivalent ration, Aggressivencss, Relative Crowding Coeflicient, Competition
Ratio and ATER ete)
* Estimation of protein content in pulsea
* Planning and layout of field experiments
* Judging of physiological maturity in different crops
* Intercultural operations in different crops
* Determination of cost of cultivation of different crops
* Working out harvest index of various crops
» Study of seed production techniques in selected crops
+ Visit of field experiments on cultural, fertilizer, weed control and water
management aspocts i
* Visit to nearby villages for identification of constraints in crop production

VII. Teaching methods/activities ) y
Classroom teaching with AV aids, group discussion, assignment and class discussion

VIII. Learning outcome
Basic knowledpe on cereals and pulse growing in the country .

IX. Resources

« Das MR, 2007, Introduction to Crops of India, Beientific Publ,

* Hunsigi G and Krishna KR, 1998, Science of Field Crop Production. Oxford & [BH.

* Jeswani LM and Baldev B, 1997, Advances in Pulse Production Technology ICAR.

* Khare D) and Bhale MS. 2000. Seed Technolagy. Scientific Publ,

* Kumar Ranject and Singh NP, 2003. Maize Production in India: Golden Grain in Transition.
IARI, New Delhi,

* Pal M, Deka J and Rai RK. 1996, Fundamentals of Cereal Crop Production. Tata McGraw
Hill.

* Pragnd Rajendra. 2002, Text Book of Field Crop Production. ICAR.

. IEIii.r]LHh C, Bingh P and Singh R. 2003. Modern Technigues of Raising FieldCrops. Oxford &

1.
* Bingh 88. 1998, Crop Managemen!. Kalyani.
* Yadav DS, 1992, Pulse Crops. Kalyani.

I. Course Title ¢ Agronomy of Oilseed, Fibre and Sugar Crops
II. Course Code : Agron 507
II1. Credit Hours : 2+1

IV. Aim of the course
To teach the crop husbandry of cilseed, fiber and BUgar crops

V. Theory
Origin and history, area and production, classification, improved varieties
54
pe
v
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LUTIR Teaching methods/activitips

| l|;::||

W "

e Physical Scienens: Agronaomy i B __' EE d
m:tuptnhih'l'.y, climate, sobl, wator g enuliural requiremenin, nutrition, quality =
component, hnmlling and Processing of the produce for maximum production ol
Unit 1
Rabi oilseods — Rapeseed npy mustard, Linaeed gnd Nipor
Unit 11
Kharif oilseeds . Groundnug, Sesame, Castor, Sunflower, Saybean and SafMlower
Unit 111
Fiber erops - Cotton, Jute, Ramie and Mesta,
Unit TV

Sugar crops Sugar-beet and Sugarcane,
VL Practieg]

: Pinnning and layout of fialg exXperiments ;

* Cutting of Sugarcane setts, jig treatment and methods of sowing, tying and
Propping of sugarcane

* Determination of cane maturity and ealeulation on purity percentage, recovery
Percentage and sucrose content in cane juice phenological studies at different

. Egud}- of seed production techniques i viarions crops

Classroam teaching with Av aids,
IX. Learning outeome

'
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w Resiructured and Rovised Syllabl of Post-graduate Programmes viol. 2

i . 8 . .
]ﬂg-ﬂzh C. Singh P & Singh R. 2003. Modern Techniques of Raising FieldCrops, Oxfard &
* Singh 88, 1998. Crap Management. Kalyani,
L Course Title : Agronomy of Medicinal, Aromatic and Under Utilized
Crops
I1. Course Code : Agron S08/PSMA 503
M. Credit Hours P 241

IV. Aim of the course

To acquaint students about different medicinal, aromatic and underutilized field
crops, their package of practices and processing.
V. Theory

Unit 1

Importance of medicinal and aromatic plants in human healj:]:l. pational econamy
and related industries, classificntion of medicinal and aromatae Iﬂlﬂ-ﬂtﬁ mmrdmgﬁ
botanical characteristics and their uses, export potential and indigenous techni
knowledge.

Unit IT , : o
Climate and soil requirements; cultural practices; yield and important cons n
of medic¢inal plants (Mulhati, Isabgel, Rauwolfia, Poppy, Aloe vera, Satavar, Stevia,
Safed Musli, Kalmegh, Asaphoetida, Nuxvomica, Rosadle, cte).

Unit III

Climate and soil requirements; cultural practices; yield :md_impﬂrta.nl. econstituen
af aromatic plants (Citronella, Palmarcsa, Mentha, Basil, Lemon grass, Hose,
Patchouli, Geranium}.

Unit IV _ _

Climate and soil requirements; eultural practices; yield of under-utilized crops
(Rice bean, Lathyrus, Sashania, Clusterbean, French bean, Fenugreek, Grain
Amaranth, Coffes, Tea and Tebaceo).

Unit ¥V _
Post harvest handling —drawing, processing, grading, packing and storage, value
addition and quality standards in herbal products.

V1. Practical : .
. ldentification of crops based on morpholegical and seed characteristics
+ Raising of herbarium of medicinal, aromatic and under-utilized plants
. Quality characters in médicinal and avomatic plants
. Methods of analysis of pasential oil and other chemienls of importance in medieinal
and aromatic plants.
VII, Teaching methods/activities
Classroom teaching with AV aids, group discussion, assignment and field visit
VIII. Learning cutcome

Acquainted with various MAP and their commercial base for developing
entreprapeurship.
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Vil

Unit TV chnologies; resonrch need on sustainable agrieulture,
Crop diversificati 3o
fertility; ﬁﬁ;ﬂ:ﬂn for sustainability; role of argnnic matier in maintenance of soil
use in intengive eromet @ Eeent; fertilizer uso efficiency and concept of fortilizer
and mmahﬁqumm system. Advanced nutritional tools for big data analyain
Unit V

Val, 2

Plant ideotypes for drylands: plant growth regulators and their role in sustainability.
Unit V1

Artificial Intelligence. Concept and application.
- Teaching methods/ activities

Classrcom teaching with AV aids, group discussion, assignment,

VIIL Learning outcome

Basic knowledge on cropping eystem for sustzinable aprieulture.

DL Suggested Reading

Panda 8C. 2017, Cropping Systems and Sustainahle Agriculiure. Agrobios (India)
* Pandna BC. 2018, Cropping and Farming Syslems. Agrobics,

Palaniappan 8P and Sivaraman K. 1996, Cropping Systems in the Tropics; Principles and
Management. Mew Age

Panda SC. 2003. Cropping and Farming Systems. Agrobios,

* Reddy SR. 2000, Principles of Crop Production. Kalyani. e
Sankaran 8 and Mudaliar TVS, 1887, Principles of Agronomy. The Dangalore Printing &
Publ. Co.

Bingh 28. 2008, Principles and Practices of Agromomy. Kalynni.

Tiadale 5L, Nelson WL, Beaton J0 and Havlin L. 1997, Soil Fertility and Fertilizers. Prentice
Hall

1. Course Title : Dryland Farming and Watershed Management

I1. Course Code. : Agron G132
111. Credit Hours 1 E+1

V. Alm of the course

To tench the basic concepts and proctices of dry land farming and soil moisture
conservation.

V. Theory

Unit I

Definitior, concept and characteristics of dry land farming; dry land versus rainfod

farming; significance and dimensions of dry land farming in Indian agriculture.
Unit 1

Soil and climatic parameters with special emphasis on rainfall characteristics: :
constraints limiting crop production in dry land areas; types of drought,

characterization of environment for water availability; crop
planning for erratic and aberrant weather conditions.

Unit III

Stress physiology and resistance to drought, adaptation of crop plants to drought,
60
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= TOUEDt management strategies; pre . ) =i
g - S paration of g
dreas; mid contingent plan for aberrant ﬂath;ﬂ?—ﬂ;ﬁ:z :mp plans for dry land
Unit IV :
:rﬂ.laga, tilth, frequency and depth of

gl : cultivation, compaction in soil tillage; concept
tanservation tillage; tillage in relation to weed control and meisture conservation:

techniques ang Practices ;lf soil moisture conservation (use of mulches, kinds,
economics); antitranspirants; soil and oo Sy
seeding and efficient fertilizer use, s0il and erop management techniques

Concept of watershed resource management, problems, approach and components.
VI. Practical

" Method of Seed Priming
* Determination of maiatur

& content of germination of important dryland erops
Dat:ermhatiun of Relati

ve Water Content and Saturation Deficit of Leaf

. Eat@ma’r.iun of Potential ET by Thornthwaite method
* Estimation of Reference ET ny Penman Monteith Method

Classification of climate by Thornthwaite method (based on moisture index,
humidity index and aridity index)

Classification of climate by Koppen Method
Estimation of water balance by Thornthwaite method

Estimation of water balance by FAQ mathod
Assessment of drought

Estimation of length of growing period

Estimation of probability of rain and crop planning for different drought condition
Spray of anti-transpirants and their effect on eropa
Water use efficiency

Visit to dryland research stations and watershed projects
VIIL Teaching methods/activities -
Classroom teaching with AV aids, group discuseion,
VIII. Learning outcome
Basic knowledge on dry land farming and soil moisture conservation,
X Suggested Reading

& & ® ® & =& ® = =

assignment.

 Dhapte AM. 002. Agrotechnology for Dryland Farming, Seientific Publ.

* Dhruv Narayan VV, 2002, Soil and Water Conservation Research in India. ICAR.

* Gupta US. (Ed.). 1995, Praduction and fmpmwmmunfﬂ'm;uﬁrﬂryﬂund:. Oxford & IBH

L lesaélﬂ and Flrrin:tmél. 1585, Research for Rainfed miing, CRI

* RaoSC and Ryan J. 2007, Challenges uudﬁ‘uﬂu,giunfﬂryﬁundim&m&m Scientific Pub].

* Singh P and Maliwal PL. 2005, Technologies for Food Secor nd Sustainable Agri
Agrotech Publ. Company. o Aricultupe.

* Singh RP, 1988. Improved Agromomic Practices for Dryland Crops. CRIDA.
. E;!.ngﬁ. RF, 2008. H'I.nlna.r.nubh Development of Dryland Agriculture in India, Seientific Pyh],
- &nih E]:h 1998, Arid Lard Jl"rriga:tun: and Ecolagical Management. Scientific Publ,

: enkateshwarlu J. 2004, Rainfed Agriculture in Indin. Researeh and Developmeng Seenaria,
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Physical Sclances: Soil Schanca

fea)

Course Title with Credit Load
M.Se. in Soil Science

Course Code Course Title Credit Hours
*2oil BO1 Bail physics :'::—E
*Soil 502 Boil fertility and fertilizer use
*Boil 503 Soil chemistry (2+1)
*Soil 504 Soil mineralogy, genesis and classification (2+1)
Soil 5056 Soil erosion and conservation (2+1)
Soil 506 Soil Biology and Biochemistry (2+1)
Soil 50T Radicisotopes in soil and plant studies (1+1)
Seil 508 Sail, water and air pollution (2+1)
Soil 509 Remote sensing and GIS technique for soil and crop studies (2+1)
Sail 510 Analytical technique and instrumental methods in soil and (0+2)
plant analysis
Soil 511 Management of problematic soils nng water (1+1)
Soil 512 Land degradation and restoration {1+0)
Soil 513 Soil Survey and Land use Planning (2+0)
Boil 614 Introduction to nanotechnology (2+1)
Boil 591 Master's Seminar {140)
Soil 659 Master's Research 30

*Indicates Core Courses which are Compulsory for Master Programme
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@ Restructured and Rovised Syllabi of Post-graduate Programmas
L]

Course contents
M.Sec. in Soil Science

I. Course Title : Soil Physics
1. Course Code : Seil 501
I11. Credit Hours - |
IV. Aim of the course

To impart basic knowledge about soil physical properties and processes in relation
te plant growth.

V. Theory

Unit I

Basie principles of physics applied to soils, soil as a three phase system.

Unit II

Soil texture, textural classes, mechanical analysis, specific surface.

Unit IT1

Soil consistence; dispersion and workability of soils; scil compaction and
consolidation; soil strength; swelling and shrinkage - basic concepts.Alleviation of
soil physical constraints for crop production. Seil erosion and edibility

Unit IV

Soil structure - genesis, types, characterization and management soil structure:
soil

agg:re_gaﬁun. aggregate stability; soil tilth, characteristics of good soil tilth; soil ~
crusting -mechanism, factors affecting and evaluation; s6il conditioners; puddling,
its effect on soil physical properties; clod formation.

Unit V

Soil water: EEII'.I.EE:I':It and potential, seil water retention, soil-water sonstants
measurement of eoil water content, energy state of soil water, soil water potential,
soil-moisture characteristic curve; hysteresis, measurement of saj : '
potential. of soil-moisture
Unit VI

Water flow in saturated and unsaturated soils, Poiseuille’s law. D
hydraulic qunduntivity. permeability and fluidity, hydraulic diffusivit .
ofhydraulic conductivity in saturated and unsaturated soils. ?
Unit VII

Infiltration; internal draina istribution: :

field water balance; auil-plarf:aﬂt;iﬂrhd;ﬂﬁ:llﬁu:apumhnm hydrologic cycle,
Unit VIII .

Compesition of soil air renewal of sail ai
] _ - il air - convect
of soil aeration; aeration requirement for plant

arcy’s law;
measurement

ive flow and diffusion; meas
ndd urement
growth; soil ajr management,

82
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Physical Sciences: Soil Sclence \§§/
Unit IX

Modes of energy transfer in soils; energy balance; thermal propertics of goil;
measurement of soil temperature; soil temperature in relation to plant growth;
soiltemperature management.

V1. Practical

* Determination of B.D, P.D and mass volume relationship of ecil, Mechanical analysis
by hydrometer and international pipette method,

* Measurement of Atterberg limits, Aggregate analysis - dry and wet, Measurement
of soil-water content by different methods, Measurement of soil-water potential by
using tensiometer and gypsum Blocks, Determination of soil-moisture characteristics
curve and computation of pore-gize, distribution, Determination of hydraulic
eonductivity under saturated and unsaturated conditions, Determination of
infiltration rate of soil, Determination of aeration porosity and oxygen diffusion rate,

Soil temperature measurements by different methods, Estimation of water balance
components in bare and eropped fields,

VII. Teaching methods/activities

Classroom teaching with AV aids, group discussion, oral presentation by students,
VIIIL. Learning outcome

Experience on the knowledge of soil physical properties and processes in relation
to plant growth.

IX. Sugpested Reading

Baver LD, Gardner WH and Gardner WR. 1972 Soil Physics, John Wiley & Sons,
Ghildyal BP and Tripathi RP. 2001, Sedl Physics. Hew Age International.

Hanks JR and Asheroft GL. 1980, Applied Soil Physics, 8 ringer V' :
Hillel D 1072, * * . -

- _ .Elp.n'.mhihg the Soil Physicel Environment foward Greater Crop Yields,

Hillel D. 1980. Applications of Soil Physics. Asadomic Pross,
H.‘_.lle'l D. 1980. Fundamentals of Soil Physics. Academic Press,
II-_IJIlee'I D, lﬁ fnuimnmm! Soil Physics. Academic Pross. ="

illel . 2 niroduction to Environmental Soil Physics. Academic Press,
Indian %ﬂﬂdﬂ Erﬁw. En:ﬁdmmahh of Soil Science, 1S58, New Delhi.
Eirkham Powers - 1872, Advaneed Sail ica, Wiley-Intersei
Kohnke H, 1988, Sail Physics, MeQraw Hill, R pecrs
Lal B and Shukla MK, 2004, Principlea

Sail 1
Owwal MC. 1984, Soil Physics, Oxford “{HH‘ Physics. Marcel Dekkor.

" & & ¥ = %

I. Course Title : Soil Fertllity and Fertilizer Use
I1. Course Code t Boil 502
IIL. Credit Hours 1 341
IV, Aim of the course

Lu impart knowledge about soil fertility and its con

2 trol, and to understand
zors and manures in supplyi i nd the role o
fertilizer use efficiency. Plying nutrients to plants 50 us to achieve high
V. Theory
Unit I

Soil fertility and soil productivity: fertility status of major soilg Eroup of Indig

A Wﬂ‘
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V111, Learning outcome -
Experience on the knowledge of goil fertility and fertilizers in relation to plant
growth and development

IX. Suggested Reading
* Brady NC and Weil RR. 2002, The Nature gnd FProperties of Soils, 13th Ed. Pearson Edu,
. H.nbah_-l':ndml A and Pendias H, 1990 Trace Elements in Soils and Plants, CRC Press.
* Kannaiyan 8, Kumar Knndﬂﬂvindlnjanﬁ.ﬂﬂﬂi. iofertilizers Technology. Seiontific Publ,
* leighd G, 2002. Nitrogen Fixation a the Millennium, Elsevier, :
. Elﬂﬂﬁel E:nﬂ Kirkby EA. 1982, Principles of Plant Nutrition. International Potash Institute,
witzerland,
* Mortvedt JJ, Shuman LM, Cox FR and Welch RM. 1891, Micronutrients in Agriculiure. 2nd
Ed. 885A, Madison,
* Plerringky OM, Sims TJ and Vanee JF. 2002. Soils and Environmental Guality. 2nd Ed.
CRC Prees.
* Btevenson FJ and Cole MA. 1999, Cyeles of Soil- Carbon, Nitrogen, Phosphorus, Sulphur,
Micronutrients. John Wiley & Sons.
* Tisdale 8L, Nelson SL, Beaton JD and Havlin JL. 1999, Soil Fertility and Fertilizers. 5th
Prentice Hall of Indig,
* Troeh FIl and Thompson TM. 2005. Soils and Sail Fertility, Blackwell.
L. Course Title : Soil Chemistry
IL. Course Code : Soil 503
III. Credit Hours ! 241
IV. Buggested Reading
To introduce the classical concepts of soil chemistry and to familiarize students
with modern developments in chemistry of sails in relation to using soils as o
medium for plant Erawth,
V. Theory
Unit I
Chemical (elemental) composition of the earth's crist, Juils, rocks and minerals
Unit 1T
Elements of equilibrium thermodynamics, chem ieal equilibria, ElEf[ru(-hpmj_qlr}- and
chemieal kinetics,
Unit 111
Seil colloids: inorpanic and organic colloids - origin of charge, concept of poing af
zero-charge (PZC) and its dependence on varinble-charge sqil components, surface
charge characteristics of soils; diffuse double layer theories of g0il colloids, zotg
potential, stability, coagulation/flocculation angd Peptization of ggi) colloids;
electrometric properties of soil colloids: BOrption properties of soil colloids: gof|
organic matter - fractionation of soil organic matier and different fractions,
Characterization of OM; clay-organic interaetions. _
Unit IV )
lon exchange processes in s0il; cation exchan

Be- theories based
(Kerr-Vanselow, Gapon equations, hysteresis

» Jenny's concept), adsorp
Donnan-membrang equilibrium concept, clay.

measurement, thermodynamics, Btatistiea]
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V1. Practical

VIIL

innersphero

hvateresiain Eﬁ‘;‘:?j‘ﬁm’ﬂ?‘ wurface fm:"l"r“i formntion, festion of oxyanion,
exchange, AEC, CEC: eaorption af oxy-nnions and nnions, shift of PZC on ligend
md ':;- 1i R _E'IIH:'I.'Ile!uI;gI methods to study jon exchange phensmens
and practical implications in plant nutrition,

Unit ¥

Potassium, phosphate and ammonium fi - '

. : ¢ and amn ixation in soils covering spocificand non-
M‘E sorption; precipitation-dissclution equilibrin; Conceptol quantityfintensity (6
n""“’”“‘m‘ﬂ: step and conatant-rate E; manapomentaspects,

Unit VI

Chemistry of acid soils; active and potential acidity; lime potentinl, chemistry of
acid soils; sub-soil acidity, S

Unit VII

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

Unit VIIT _ _
Chemistry and electrochemistry of submerged soils, geochemistry of micronutrients,
environmental scil chemistry

Preparation of saturation extract, measurement of pH, EC, CO, HE[!-‘E!- Hﬂ;ﬂg
and Na. Determination of CEC and AEC of soils, Analysis of equilibrium

solution for pH, EC, Eh by the use of Eh-pH meter andeonductivity meter,
Determination of point of zero-charge and associnted surface charge n_:harucl.emllv:n
by the serinl potentiometric titration method, Extraction of humic substances,
Potentiometric and conductometric titration of soil humic and fulvic acids, (B4/EE)
ratio of eoil humic and fulvie acids by visible spectrophotometric studies and the
D (E4/EG) values at two pH values, Adsorption-desorption of phne:phnte.fnulphate
by soil using simple adsorption isotherm, G-mutmr:tinpnf adsorption t:!'l'lmlﬁpﬂ of
soils by using phosphate/fluoride/sulphate and amr_!.n:ming lhc_nrachﬂmum m° t'h_a
ligand exchange process involved, Determination of titratable mld:t:.r of an acid eoil
by BaCl2-TEA method, Determination of QT relationship of putn_aaiu_m,
Determination of lime requirement of an acid soil by buffer method, Determination

of gypsum requirement of an alkali sail.

Teaching methods/activities

Classroom teaching with AV aids, group discussion, oral ptﬂantaﬁq;n by students.

VI, Learning outoome

rience on the knowledge of chemieal behaviour of goil and their utility in
research for solving field problem.

IX. Suggested Reading

- Bear RE. 1964, Chemistry of the Seil. Oxford and IBH. )
« Bolt GH and Bruggenwert MGM. 1978 Soil Chemistry. Elsevier.

* Green nJ and Hayes MHB. 1851 Chemistry of Soil Processes. John Wiley & Sons.
* ﬂmrﬂ.!:ﬂ DJ and Hayes MHB. Chemisiry of Soil Constituenis, John Wiley & Bona,

- MeBride MB. 1994, Environmental Chemistry of Soils. Oxford University Press.

* Bposito . 1981, The Thermodynamics of Soil Solutions. Oxford University Pross.

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

C:?i T Y
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VIL Learning outeome . 85

Development of confidence
VIIL. Sugpestod Reading

Hesse P. 971, Textbook of Sail Che
2 0 . ical Analysiv, William Clowen & Hann,
Jnckson ML. 1967, Soil Chemieal Analysis, Prentice Hall of Indin.

* Keith A Smith 1991, Soil Analysis;
. ich 10 & Modern Instrumental Technigues, Marcel Dekker.
]'I‘:EEhgThuLHEh“h 1890, Official Methods of Analysis, Association of Official Annlytiesl

Page AL, Miller BH and DR 1 : gag A, Malison.
* Piper CE, Sofl and Hmﬂmm_ mﬂﬂf.mw- of Soil Analysis. Part 11

Singh D, Chhonksr PK and RN - A Meihods Manual
;&HL Mow Dol Pandey RM. 1899, Soil Plant Water Analysis

an KH. 2003. Soil Bampling, Preparati d Analysis. CRC Press/Taylor & Francis.
Tandon HLS. 1993, Methods of Analysis of Seils, Fertilisers and Waters. FDCO, New Delhi.
Vogel AL 1978. 4 Textbook of Quantitative Inerganis Analysis. ELBS Longman.

for selting poil teating Inboratory,

L Course Title : Management of Problem Soils and Water
II. Course Code t Sail 511
II1. Credit Hours 1 241

IV. Aim of the course
To educate students about basic concepts of problem soils and brackish water, and
their management. Attention will be on management of problem goils and safe use
of brackish water in relation to crop production.

V. Theory

Unit I ; ;
Area and distribution of problem scils-acidic, saline, sodic and phruuul!ytﬂugrade
soils; origin and basic concept of problematic soils, and factors responaible.
“nurphu“ ® ]iun-md': ils; characterization of
M. logical features of saline, sodic and sali ie soils; ¢ : !
salt-affected soile-scluble salts, ESP, pH; physical, ehemical and microbiological
properties.
Unit ITI ‘ |
Management of salt-affected soils; salt talerance of crops- mechaniam and ratings;

i itori il alinity in the
galt stress meaning and its effect on crop growth, monitoring of 80 r
field: management principles for sandy, clayey, rod lateritic and dryland soils.

Unlt IV g .
Acid soils-nature of soil acidity, sources .;I‘a:lﬁl m.dtl.y': eﬁu::l; un_plﬂ.tl.t g‘l.‘n".l'tl_l.. lime
ruqujremu:t of acid soils; managemant of acid soils; biclogical sickness of soils and

its management. i

Unit V
Quality of irrigation water; management of brackish water for irrigation; H.Itbnlnnt_.'u
under irrigation; characterization of brackish waters, area and extent; relationship

in water use and quality.
- v{u
75 v
/
l \\'\M D(\/

P

(¥ Sscanned with OKEN Scanner



"l- /) Restructurad
{2y and
K‘».'_ i — Hﬂvﬁw__ﬁyiahinl Post-graduate Programmes sz
% IX Buggested Reading !
* Brady NC and Weil RR. 2002
- Enmmﬂ 2006, 15 Fund;]‘:::mmrc and Propertics af Sails, 13th Fd. Pearsan Fdu,

gency. tals, Applications and Implementations. Mew India Publ.
* Lillesand T™ and Kicfer W, VM, Remate Senain

* Nielsen DR and W 2041 » i and Image Interpreiation, el Bd, Wiley.
* Stard and Ellu.]t;lggr;“aﬂ' - patial and Temparal Statistien. Catena Verlnggmbh.
- - eographic Information System: An Introduction. Prentice Hall,

L. Course Title

t ht'l_:l.ljrt.inni Technique and Instrumental Methods in
Soil and Plant Analysis
II. Course Code : Soil 510

IT1. Credit Hours 1 042
IV. Aim of the course

To familiarize the students with commonly used instruments — their working,

preparations of common analytical reagents for qualitative and quantitative analysis
of both soil as well as plant samples.

V. Practical
Unit 1

Preparation of solutions for standard curves, indicators and gtandard solutions for
acid-base, oxidation reduction and complexometrie titration; goil, water and plant
sampling techniques, their processing and handling.

Unit 11 :
Determination of nutrient potentials and potential buffering capacities of soils for
phosphorus and potassium; estimation of phosphorus, ammonium and potassium
fixation capacities of soils.

Unit IT1

Principles of visible, ultra violet and infrared spectrophotometery, atomic absorption,
flame-photometry, inductively coupled plasma spectrémetry; ch{ﬂmtng-lraph::
techniques, mass spectrometry and X-ray delractrometery; identification of minerals
by X-ray by different methods, CHNS analyzer.

Unit IV

Electrochemical titration of clays; estimation nf exchangeable cations (Na, Ca, Mg,

K); estimation of root cation exchange capacity.

i th in with gail for el tal analysi
irestion/Tusion/extraction of soil with aquaregia with soil for elemen yais;

mﬂﬁfm d?;;ﬂtinn of plant samples; determination of available and total

nutrients (N, P, K, 8, Ca, Mg, Zn, Cu, Fe, Mn, B, Mo) in soils; determination of

total nutrients (N, P, K, 8, Ca, Mg, Zn, Cu, Fe, Mn, B, Mo) in plants

Unit VI | "
Drawing normalized exchange isotherms; measurement of redox potential.

VI. Teaching methods/activities
Classroom teaching and laboratory practicals

st
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Physical Scioncos: Soll Geianen
) : 35
+ Bposito 0. 1989, The Chemistry of Sails, Chuford University Prase =
« Stevenson Fid. 1994, Humus Chemistry. 2nd Ed. John Wiley & flons
» Van Olphan 1L 1877, Introduction to Clay Colfeid Chemistry, John Wiley & Sona

I. Course Title : Soll Mineralogy, Genesis and Classificatlon
1. Course Code : Soil 6504
I11. Credit Hours 1 241

IV. Aim of the course

To acquaint students with basic structure of alumino-silicate minerals nnélll-!r'“!‘-'“f!'
of clay minerals; soil genesis interms of factors and processes of goil formation, nl'lr‘
to enable students conduct soil survey and interpret soil survey reports in feri
of land use planning.

V. Theory

Unit I

Fundamentals of crystallography, spoce lattice,
and polymorphism.

Unit I | o
Classification, structure, chemical composition and properties of '::33' E::Hurr:h:
genesis and ';nmfurmutiun of crvstal line and non-crystal line ¢ l:'crjmtal'lim:
identification techniques; amorphous soil constituents and qrhnr I']I: e s
gilicate minerals and their identification; clay mir.!umla in [ndmn‘t;:;;h; g’
minerals in plant nutritien, interaction of clay with humus, pe
metals.
Unit I
Faetors of soil rum:ﬁu"riar
of rocka and mineral transiormation!
with gpecial reference to Indinn soils. :
it ificath histerical developments and
o dividual; soil classification systems — NISLOTIC L
Cnn;il:rl: :;:tf;::u:l! soil classification with special emphasis on soil taxonomy; soil
:I]an.iﬁtatinn, soil mineralogy and goil maps — usefulness.

eoordination theory, isomorphism

i : thering
i1 formation models; soil forming processcs; wea
el tione; goil profile; weathering sequUences of minerals

- Separation of sand, silt and clay fraction from soil

. E:t,ami::ﬂn:ﬁ-paﬂiﬁ: gurface ureualand CI?G n{elay .

+ Identification and quantification of mrpn{n in soil Im-':-t.l::nna

+ Morphological properties of soil profile in different land forms

. Classification of soils using soil taxonomy e
. g. km wftheriuﬂ' indices and its application in soil formation

. Grouping soil susing available database in terms of soil quality i

VIL Teaching methods/activities ‘
Classroom teaching with AV aids, group discussion, oral presentation by studenta.

VIIIL. Learning outcome . o
Experience on the knowledge of soil taxonomy and genesis and and their utility in
research for solving field problem.

87
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Slatistical Sclances: Agricultural Statistics

Course Title with Credit Load
M.Sec. in Agricultural Statistics

Course Code  Course Title Credit Hours Semester
@40

*STAT 652 Probability Theory
*STAT 653 Statistical Methods 2+1

—

*STAT 562  Statistical Inference 2+1 1
*STAT 563  Design of Experiments 2+1 I
*STAT 564 Sampling Techniques’ 2+1 1
*STAT 665  Statistical Genetics / 2+1 1
*STAT &§71 Multivariate Analvsis 2+1 m
*BTAT 572 Repression Analysis 1+1 I
*ETAT 573 Btatistical Computing 1+1 I
BTAT 531 Seminar 0+l 11
ETAT 539 Rosearch 0+30 II-v
BTAT 551 Mathematics-T 3+ I
STAT 554 Actuarial Statistics 240 I
STAT 555 Biainformatics k 2+0 I
STAT B56 Econometrica 2+0 1
STAT 561 Mathematics-IT 2H) i}
STAT 566 Btatistical Quality Control 240 I
STAT 567 Optimization Techniques 1+1 I
BTAT 574 Time Series Analysis 1+1 m
STAT 575 Demography D) m
STAT 676 Statistice] Methods for Life Sciences D40 1
ETAT 577 Statistical Ecology 2+0 m
Supporting Courzes
STAT 501 Mathematics for Applied Sciences 240 1
STAT BOZ Statistical Methods for Applied Sciences 3+1 1
STAT 611 Experimental Designa 241 I
ETAT 512 Basic Sampling Techniques 041 I ¥
STAT 521 Applied Regreasion Analysis 241 I
STAT 522 Data Analysis Using Statistical Packages 2+1 I
*Care Courses
SV
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_F? Restructured and Revised Syllabi of Post-graduate Programmaos

Course Contents
M.Se. in Agricultural Statistics

I. Course Title : Mathematics for Applied Sciences

II. Course Code i STAT 501

III. Credit Hours : 240

IV. Aim of the course
This course is meant for students who do not have sullicient hnckgrpund of
Mathematics. The students would be exposed to elementary mathematics that

would prepare them to study their main courses that invelve lfﬂﬂ“"ﬂ'?ﬂ"-: of
Mathematics, The students would get an exposure to Linear Algebra, differentintion,

integration and differentinl equations ote.

V. Theory

Unit I
Set theory-set operations, finite and infinite sets, operations of set, funetion.

Unit IT /
Vectors and vector spaces, Matrices notations and operations, laws of matrix algebra;

transpose and inverse of matrix, Eigen values and Eigen vectors. Determinants -
evaluation and properties of determinants, Solutions of Linear Equations.

L 2

Unit III
Variables and functions, limits and continuity of specific functions. Differentiation:

theorems of differentiation, differentiation of logarithmic, trigonometric, exponential
and inverse ﬁ:mn?nu,‘ﬂlﬂ'mnﬁ&tim of function of a function, derivatives of hi gher
order, partial derivatives. Application of derivatives, determination of points of

inflexion, maxima and minima,

Unit IV
Integration, methods of integration, reduction formulae, definite and in definite

integral, Applications of integration in Agriculture, Differential Equations

V1. Suggested Reading
* Hohn FE. 2013. Elementary Matrix Algebra, 37 Bd. Kindle Editi
5 : o r L) t’
: !]-{!nmjlu DA, 1997, Matrix Algebra from o Statistician’s Hera;pg.:g::: Springe
: Seﬁ I;i 1873 Ekmfm‘ﬂ.ljrlfulrixdiﬂbm Macmillan. i
&30 1982, Matrix Algebra Useful for Statisties. John Wiley. Stewart J, 2007 Caleulus

Thompson.
" Thomas G.B. Jr. and Finney R.1. 1904, Caleulus. 9% Ed, Pearson Edu
I. Course Title : Statisti
: cal Methods fo i i

IL. Course Code : STAT 502 = ; PRI R
III. Credit Hours : 3+1
IV, Aim of the Course

This i

course 18 meant for students whe do not haye sufficient background of Sta
tistical

aﬁ Scanned with OKEN Scanner



T
-

| {,-"' Statistical Sclonces: Agriculiural Statistics

o 5

Methods. The students would be exposod te concopts of statistical methods and
statistical inference that would help them in understanding the importance of
statistics. It would also help them in understanding the concepta invelved in data
presentation, analysis and interpretation. The students would get an exposure to
presentation of data, probability distributions, parameter estimation, tests ok
significance, regression and multivariate analyticnl technigues.

V. Theory

Unit 1
Box-plot, Descriptive statistics, Exploratory data analysis, Theory of probability,
Random variable and mathematical expectation.

Unit 11
Discrete and continuous probability distributions, Binomial, FniEIEﬂ'n. :‘?EEE_U""E
Binomial, Normal distribution, Beta and Gamma distributions and their applmut:un:l._
Concept of sampling distribution: chi-square, { and F distributions. Teats
significance based on Normal, chi-square, ¢ and F distributicns.

Unit III

Introduction to theory of estimation and confidence-intervals, Simple and "“'I'“!ple
carrelation coefficient, partial correlation, rank correlation, Simple and multiple
linear regression model, test of significance of correlation coefficient and regression
coefficients, Coefficient of determination, Fitting of quadratic models.

Unit IV
Non-parametric tests — sign, Wilcoxon, Mann-Whitney U-test, Run test for the

randomness of a sequence. Median test.

Unit ¥V )

Introduction to ANOVA: One way and Two Way, Introduction to Sampling
Techniques, Introduction to Multivariate Analysis, Transformation of Data.

V1. Practical -

* Exploratory data analysis, fitting of distributions ~ Binomial, Poisson, Negative
Binomial, Normal.

* Large sample tests, testing of hypothesis based on exact sampling distributionsg ~
chi square, t and F.

* Confidence interval estimation and Correlation and regression analysis, fitting of
Linear and Quadratic Model.

* Non-parametric tests, ANOVA: One way, Two Way, SRS.

VIIL Suggested Reading

. mﬁﬂ Gupta M.K and Dasgupta B. 1977. An Outline of Statistical Theory. Vol. L. The
¥ (oo ; :
n AM, Gupta M.K. and Dasgupta B. 1983, Fundamentals of Statistics. Vol. L. The World

* Hoel P.G. 1971, Introduction to Mathematical Statistics. John Wil
: HﬂﬂIR.F and Craig T.T. 1978. Introduction to Mathematical Stu'll:l!;;ﬂ Maemill l
. ll;inmm D.F. 1976, Muﬂl'l::uﬁﬂe Statistical Methods. McGraw Hill. . .

ogg RV, McKean JW, Craig AT, 2012, Introduction to Mathematical Statistics Tth Edition

* Siegel 8, Johan N ;
Wiley. & Casellan Jr. 1956. Non-parametric Tests for Behavior Sciences. John

Anderson TW., Emndnlntmducﬁmmwﬁmﬁuh Statistical Analysis
? ]
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I. Course Title ¢ Experimental Desipns
II. Course Code : STAT 611
I1I. Credit Hours : 241

IV. Aim of the course

"I'hig course is meant for students of agricultural and animal sciences other than

-lﬂlE'ﬁl!'l-ﬂhlE‘H] Statistics, Designing an experiment is an integrated component of

research in almost all sciences, The students would bo exposed Lo concepts of

Design of Experiments so as to enable them to understand the concepts involved

in planning, designing thejr experiments and analysis of experimental data.

V. Theory

Unit 1

Need for designing of experiments, characteristics of a good design. Basic principles

of designs- randomization, replication and local control.

Unit I '

Uniformity trials, size and shape of plots and blocks, Analysis of variance, Completely

randomized design, randomized block dem,gn and Latin square design.

Unit 111 d )

Factorial experiments, (symmetrical as well as asymmetrieal). orthogonality and

partitioning of degrees of freedom. Concept of confounding.

Unit IV .

Split plot and strip plot designs, analysis of covariance and missing plot techniques

in randomized block and Latin square designs; Transformations, Balanced

Incomplete Block Design, resolvable designs and their applications, Lattice design,

alpha design - concepts, randemization procedure, analysis and interpretation of

results. Response surfaces. Combined ananlysia.

VL Practical

* Uniformity trial data analysis, formation of plots and blocks, Fairfield Smith Law,
Analysis of data obtained from CRD), RED, LSD, Analysis of factoria] experiments

* Analysis with missing data, :

* Split plot and strip plot designs.

VII. Suggested Reading

* Fisher RA. 1953. Design and Analysis of Experiments Oliver & Bo
i : = Boyd,
Pﬁ;—mﬂ{nnd Gupta VE. 1979, Hmdbm#mdmbm: of Agricultural Experiments, IASRI ¥

* Pearee 80, 1983, Th
and Practice, John Wil
* www.drs.icar.gov.in,

2
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Course Code  Course Title i ) _l’:r::diﬂﬂﬂ_l
STAT 511 Experimental Designs ?Hl
BTAT 512 Rasic Sampling Technigues 2+1
STAT 521 Applied Regression Analysis 2+l
STAT 5232 Data Analysis Using Statistical Pnckages 2+%1
MCA 501 Computers Fundamentals and Programming 241
MCA 502 Computer Organization gnd Architecturo 2+0
MCA 511 Introduction to Communication Technologies, i
Computer Networking and Internet

MCA 512 Information Technology in Agriculture 1+1
B[ﬂq{EM 501 Bagic Biochamistry 8+1
RIOCHEM 505 Techniques in Biochemistry 2+2

2.3 Syllabus of Common Courses for PG programmes
Pes5el LIBRARY AND INFORMATION SERVICES (0+1)

Objective
To equip the library users with skills to trace information from libraries efficiently,

to apprise them of information and kpowledge resources, to carry out literature
survey, to formulate information search strategies, and to use modern tools (Internet,

OPAC, search engines, ete.) of information search.

Practical
Introduction to likrary and its services; Role of libraries in education, research and
technology transfer; Classification systems and organization of library; Sources of
information- Primary Sources, Secondary Sources and Tertiary Sources; Intricacies
of abstracting and indexing services (Science Citation Index, Biological Abstracts,
Chemical Abstracts, CABI Abstracts, etc.); Tracing information from reference
sources; Literature survey; Citatlion techniques/ Preparation of bibliography; Use
of CD-ROM Databases, Online Public Access Catalogue and other computerized
library services; Use of Internet including search engines and ite Fesources; e-
resources access methods,

Pgs 562 TECHNICAL WRITING AND COMMUNICATIONS SKILLS (0+1)

Objective
To equip the students/ scholars with skills to write dissertations, research papers

ete. To equip the students/ scholars with skills to communi i i
English (verbal as well as writing). AR aal arteluts
Practical (Technical Writing)
* Various forms of scientific writings. i : :

Sy e writings- theses, technical papers, reviews, manuals, 5
* Various parts of thesis and research co icati

. mmunications (tit] :

mnt.egra page, preface, introduction, review of literature I:::Iim:m=.l::m]erih ﬂﬂlhﬂrthsqdhlsp

experimental results and discussion); ' i :

Writing of abstracts, summaries, précis, citations, ete,-

xii
(g N
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Commonly used abbreviations in the theses and resen rch communi :

Ilustrations, photographe and drawings with suitable captions

numbering of tables and illustrations; .

+ Writing of numbers and dates in scientific write-ups;

« Editing and proof-reading;

« Writing of a review article; I

+ Communication Skills - Grammar (Tenses, parts of speech, clauses,
marks); : - ’

« Error ]anulysis (Common errors), Coneord, Colloeation, Phonetic symbols and

transcription;

Accentual pattern: Weak forms in connected speech;

Participation in group discussion;

Facing an interview;

Presentation of scientific papers.

Suggested Readings .
1. Barnes and Noble. Robert C. (Ed.). 2005, Spoken English: Flourish Your Language.

2. Chicago Manual of Style. 14th Ed. 1996, Prentice Hall of India.

Lo ; lish Dicti . 1995, :
3. Collins’ Cobuild Englis syl JA. 1970. Technical Writing. 3rd Ed.

4. Harper Callins. Gordon HM and Walter :
5. Holt, Rinehart and Winston. Hornby AS. 2000. Comp. q.ufnrd Advanced Learner s
Dictionary of Current English. 6th Ed. Oxford University Press.

g, James HS. 1994. Handbook for Technical Writing. NTC Business Books.

7. Joseph G. 2000, MLA Handbook for Writers of Research Papers. 5th Ed. Affiliated
East-West Press. \ .

8. Mohan K. 2005, Speaking English Effectively. MacMillan India.

9, Richard WS, 1969, Technical Writing. ]
10. Sethi J and Dhamija PV, 2004. Course in Phonetics and Spoken English. 2nd Ed.

enlions;
png;inrlt-iﬂl'l-

Hé

L ]

punctuntion

Prentice Hall of India.
11. Wren PC and Martin H. 2006. High School English Grammar and Compaosition.
5. Chand & Co. -
PG¢5503 INTELLECTUAL PROPERTY AND ITS MANAGEMENT IN AGRICULTURE
(1+0)
Objective

The main objective of this course is to equip students and stakeholders with
knowledge of Intellectual Property Rights (IPR) related protection evabams, tialy
significance and use of IPR as a tool for wealth and value creation in a Inowledge:

based economy.

Theory
Historical perspectives and need for the introduction of Intellectual Pro i
regime; TRIPs and va.riuug provisions in TRIPS Agreement: qute]lectuﬁrgnﬁgtht
b i e it (P, bonette o scuin TP i Legiagons
; ypes of Intellectual Properties; Funda 1
patents, copyrights, geographical indications desi ' oo
né » designs and layout, trad
oy P o e
: reeele -able subject matters, protection in bi
protection of other bislogical materials, ownership and period of prnll;:ﬂ.;zn; National
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Pés 504

Biodiversity protection initintives: Convention on Rioleygieal Diversity: International
Treaty on Plant Genotic Resources for Food and Agriculture; Liconaing of
technologies, Materinl transfoer ngroements, Hecsonrch eollnborntion Apreecmont,
Licenzo Agrecmont,

Suggested Readings
1. Erbisch FII and Maredia K.1998. Intellectual Property Rights in Agricultural

Hiotechnology, CATI.
2. Ganguli P'. 2001, Intellectual Property Rights: Unleashing Knowledge Feonomy.

MeGraw-Hill. I
3, Intellectual Property Rights: Key to New Wealth Generation. 2001, NRDC anc

Avsthetic Tﬁhnulu“icg_ . Vel
4. Ministry of Agriculture, Government of Indin. 2004, State of Indian Farmer. Vol.

V. Technology Generation and IPR Issues. Academic Foundation. ; :

5. Rothschild M and Scott N. (Ed). 2003, Intellectual Property Rights in Animal
Breeding and Genetics, CABI. :

6. Saha R. (Ed.). 2006. Intellectual Property Rights in NAM and Other Developing

Countries: A Compendium on Law and Policies. Daya Fubl. House. X -
The Indian Acts - Patents Act, 1970 and amendments; Design Act, 2000; Tra Er;ﬂr

Act, 1999; The Copyright Act, 1957 and amendments; Layout Design Act, 2000;

PPV and FR Act 2001, and Rules 2003; The Biological Diversity Act, 2002.

BASIC 'CONCEPTS IN LABORATORY TECHNIQUES (0+1)

Objective .
To acquaint the students about the basics of commanly used techniques in laboratory.
Practieal

= Bafety measures while in Lab;

* Handling of chemical substances;
Use of burettes, pipettes, measuring cylinders, flasks, separatory funnel,

condensers, micropipettes and vaccupets: .
Washing, drying and sterilization of glassware;

Drying of solvents/ chemicals;
Weighing and preparation of solutions of different strengths and their dilution;

Handling techniques of solutions;
Preparation of different agro-chemical doses in field and pot applications;

* Preparation of solutions of acids:
* Neutralisation of acid and bases:
* Preparation of buffers of different strengths and pH values;
* Use and handling of microscope, laminar flow, vacuum pumps, viscomater
tmameter, magnetic stirrer, micro-ovens, incubators, sandbath, wat.erhnth’
o - !
* Electric wiring and earthing;
* Preparation of media and methods of sterilization;
* Seed viability testing, testing of pollen viability; )
. Tmm.ula n:rjtu:u of crop plants:
* Description of flowering plants in botanical terms in relation to taxonomy

Sugpested Readings
1. Furr AK. 2000. CRO Hand Book of Laboratory Safety. CRC Press.

oL ™
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5566 AGRICULTURAL RESEARCH, RESEARCH ETHIC ) RUIAL
/ P27 DEVELOPMENT PROGRAMMES (100) 1 G AN

Objective

To enlighten the E'-"-'df-m!-l’r about the organization nnd functioning of agrieultural
research systems at national and intornational lovelw, rescarch othicn, and rural
development programmen nnd policiea of Governmoent,

Theory

UNIT I History of agriculture in brief; Global agricultural rosearch systom: need,
HCOpE, nqmrtunih‘m; Role in promoting food securily, reducing poverty nnd protecting
t-hl]‘ anvironment; Hn!_[ﬂﬁn] .I“I.Hﬁt‘l.l] Lurnl Hesenrch Sj'El-l:lﬂﬂ I:NMIH} I'I.l!l'] !{ﬂﬁlﬂﬂ nl
Agricultural Research Institutions; Consultative Group on Internntional Agricultural
Research (CGIAR): International Agricultural Research Centrea (IATC), po rinership
with NARS, role as a partner in the global ngricultural rescarch system,

strengthening capacitios at national and regional levels; International fellowships
for scientific mobility,

UNIT II Research cthics: rescarch integrity, rosearch safety in laboratories, welfare

of animals used in research, computer ethics, standards and problems in resanrch
ethics.

UNIT Il Concept and connotations of rural development, rural development policies

and strategies. Rural development programmes: Community Development

Programme, Intensive Agricultural District Programme, Special group - """-"W!

Specific Programme, Integrated Rural Development Programme (IRDF) Panchayati

Raj Institutions, Co-operatives, Veluntary Agencies/ Non-Governmental

Organisations, Critical evaluation of rural development policies and programmes.

Constraints in implementation of rural policics and programmes.

Suppested Readings o

1. Bhalla G8 and Singh G. 2001. Indian Agriculture - Four Decades of Development.
Sage Publ.

2. Punia M5, Manual on International Research and Research Ethies, CCS Haryana
Agricultural University, Hisar.

3. Rao BSV. 2007, Rural Development Strategies and Role of Institutions - Issues,
Innovations and Initiatives. Mittal Publ,

d. ginh[,;h K. 1998. Rural Development - Principles, Policies and Management. Sage
ubl.
2.4 Mandatory requirement of seminars

* It has been agreed to have mandatory seminars one in Mas

two in Doctoral programmes (two Credits).

* The students should be encouraged
Iﬂt!_?-llbﬂal‘ﬂupmenu and literature in the are
training to the students on preparation for &
analysis of data and presentation skills,

3. Residential requirements
* The minimum and maximum duration of residential

ters (One Credit) and

to make presentations on the
a n!' research trcrpi::. This will provide
eminar, orgamzing the work, eritical

requirement for Masters'
xvi
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