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Course Title with Credit Load
Ph.D. in Agronomy

Course Code Course Title Credit Hours
AGR901* Current trends in Agronomy 3+0
AGR903* Research and Publication ethics 2+0
AGR905 Recent trends in weed management 2+0
AGR907 Irrigation management 2+1
AGR909 Soil Conservation and Watershed Management 2+1
AGR902 Recent trends in crop growth and productivity 2+1
AGR904 Integrated farming systems for sustainable — 2+0

Agriculture .
AGR906 Stress Crop Production 2+1
AGR913 Doctoral Seminar 1+0
AGR914 Doctoral Seminar 1+0
AGR915, 916, Doctoral Research 75
917,918,919
920

*Indicates Core course for Ph.D.

Minimum Credit Requirements for Doctoral Programme

Doctoral Programme

(i) Course work_

Major courses . 2 12
Minor courses : 06
Supporting courses ; 05
Seminar ‘ 02
(if) Thesis Research : 75
Total : 100

Major courses: From the Discipline in which a student takes admission. Among the
listed courses, the core courses compulsorily to be taken may be given *mark

Minor courses: From the subjects closely related to a student’s major subject

Supporting courses: The subject not related to the major subject. It could be any subject
considered relevant for student’s research work (such as Statistical Methods, Design of
Experiments, etc.) or necessary for building his/ her overall competence.
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Scheme for Ph.D. Agronomy

Semester-I
Sr. No | Subject Subject Name Credit
Code Hours

AGR 901* Current trends in Agronomy 3+0
AGR 903* Research and Publication ethics 2+0
AGR 905 Recent trends in weed management 2+0
AGR921 Basic Sampling Techniques 2+1
AGR507 Principles and Practices of Water Management 2+1
AGR915 Doctoral Research 0+5
Total Credit Hours 18

ter-11
Subject Type of Subject Name
Code Course

AGR 902| DSE | Recent trends in crop growth and productivity
AGR 904| DSE | Integrated farming systems for sustainable Agriculture
MAT529| SC | Experimental Designs
AGR502| MC | Principles and practices of soil fertility and nutrient
management
AGR 916] RC Doctoral Research

Total Credit Hours 16

Semester-111

Subject Subject Name Credit
Code Hours

AGR913 Doctoral Seminar 1+0

AGR 917 Doctoral Research . 0+17

Total Credit Hours o 18
Semester-1V -

Subject | Typeof | Subject Name
Code* | Course

AGR914| DSE | Doctoral Seminar
AGR 918 RC Doctoral Research
Total Credit Hours

Semester-V

Subject | Typeof | Subject Name
Code Course

AGR 919 RC Doctoral Research
Total Credit Hours 16

Semester-V

Subject | Typeof | Subject Name Credit
Code Course Hours

AGR 920 RC | Doctoral Research 0+16
Total Credit Hours 16
*CR: Core Course, DSE: Discipline Specific Elective, MC: Minor Course, RC: Research Credit




Course Contents
Ph.D. in Agronomy

I. Course Title : Current Trends in Agronomy
I1. Course Code : AGR901
III. Credit Hours : 3+0

IV. Aim of the course
To acquaint the students about recent advances in agricultural production.

V. Theory

Unit |
Agro-physiological basis of variation in yield, recent advances in soilplant-water relationship.
Unit 11
Globalization of agriculture and WTO, precision agriculture, contract farming, organic
farming, marketing and export potential of organic products, certification, labeling and
accreditation procedures and ITK in organic farming.
Unit 111
Crop residue management in multiple cropping systems; latest developments in plant
managementMechanizationin crop production: modern agricultural precision tools and
technilogies, weed management, cropping systems, grassland management, agro-forestry,
allelopathy.
Unit IV
GIS, GPS and remote sensing for crop management, global warming, GM crops, seed
production technology; seed certification, seed multiplication, hybrid seed production etc.
Unit V
Concepts of system agriculture; holistic approach of farming systems, dryland, farming,
sustainable agriculture and research methodology in Agronomy. Conservation agriculture,
principles, prospects and importance, potential benefits of CA under climate change
scenario, policy issues.

VI. Teaching methods/activities
Classroom teaching with AV aids, group discussion, oral presentation by students.

VII. Learning outcome
Recent advances in agricultural production

VIII. Suggested Reading
e Agarwal RL. 1995. Seed Technology. Oxford & IBH.
e Dahiya BS and Rai KN. 1997. Seed Technology. Kalyani.

Govardhan V. 2000. Remote Sensing and Water Management in Command Areas: Agroecological
Prospectives. IBDC.




ICAR. 2006. Hand Book of Agriculture. ICAR.

Narasaiah ML. 2004. World Trade Organization and Agriculture. Sonali Publ.

Palaniappan SP and Annadurai K. 2006. Organic Farming - Theory and Practice. Scientific Publ.
Sen S and Ghosh N. 1999. Seed Science and Technology. Kalyani.

Tarafdar JC, Tripathi KP and Kumar M. 2007. Organic Agriculture Scientific Publ.

Kumar, R, Swarnkar KS, Singh KS and Narayan S. 2016. A Text Book of Seed Technology. Kalyani
Publication.

Reddy SR and Prabhakara G. 2015. Dryland Agriculture. Kalyani Publishers.

Gururajan B, Balasubhramanian R and Swaminath V. 2013. Recent Strategies on Crop
Production. Kalyani Publishers.

Venkateswarlu B and Shanker Arun K. 2009. Climate change and agriculture: Adaptation
and mitigation strategies. Indian Journal of Agronomy 54(2): 226-230.

. Course Title : Recent Trends in Crop Growth and Productivity
. Course Code : AGR902
Credit Hours Wo+1
Aim of the course
To study the physiology of vegetative and reproductive growth in relation to productivity of
different crops in various environments.

. Theory

Unit |

Plant density and crop productivity; plant and environmental factors, yield, plant distribution,
strategies for maximizing solar energy utilization; leaf area; interception of solar radiation and

crop growth; photosynthesis: the photosynthetic apparatus, factors essential for photosynthesis;
difference in photosynthetic rates among and within species; physiological limitations to crop
yield; solar radiation concept and agro-techniques for harvesting solar radiation.

Unit 11 . p
Growth analysis: concept, CGR, RGR, NAR, LAI, LAD, LAR; validity and Limitations in
interpreting crop growth and development; growth curves: sigmoid, polynomial and
asymptotic; root systems; root-shoot relationship; principles involved in inter and mixed
cropping systems under rainfed and irrigated conditions; concept and differentiation of inter
and mixed cropping; criteria in assessing the yield advantages.

Unit 11

Competitive relationship and competition functions; biological and agronomic basis of yield
advantage under intercropping; physiological principles of dry land crop production, constraints
and remedial measures; heat unit concept of crop maturity: concept and types of heat units.

Unit 1V

Concept of plant ideotypes: crop physiological and new ideotypes; characteristics of ideotype for
wheat, rice, maize, etc.; concept and types of growth hormones; their role in field crop
production; efficient use of resources.

VI. Practical

< Field measurement of root-shoot relationship in crops at different growth stages
- Estimation of growth evaluating parameters like CGR, RGR, NAR, LAI etc., at




different stages of crop growth

Computation of harvest index of various crops

Assessment of crop yield on the basis of yield attributing characters

Construction of crop growth curves based on growth analysis data

Computation of competition functions, viz. LER, IER aggressivity competition index etc in
intercropping

Senescence and abscission indices

Analysis of productivity trend in un-irrigated areas

Analysis of productivity trend in irrigated areas

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

Learning outcome
Experience on the knowledge of crop growth for agricultural production

IX. Suggested Reading

* Chopra VL and Paroda RS. 1984. Approaches for Incorporation of Drought and Salinity
Resistance in Crop Plants. Oxford & IBH.

Delvin RM and Vitham FH. 1986. Plant Physiology. CBS Publ.

Evans LT. 1975. Crop Physiology. Cambridge Univ. Press.

Evans LT. 1996. Crop Evolution, Adaptation and Yield. Cambridge Univ. Press.

Gupta US. (Ed.). 1995. Production and Improvement of Crops for Drylands. Oxford & IBH.
Gupta US. 1988. Progress in Crop Physiology. Oxford & IBH.

Kramer PJ and Boyer JS. 1995. Water Relations of Plant and Soils. Academic Press.
Mukherjee S and Ghosh AK. 1996. Plant Physiology. Tata McGraw Hill.

Narwal SS, Politycka B and Goswami CL. 2007. Plant Physiology: Research Methods.
Scientific Pub.

Tiaz L. and Zeiger E. 2006. Plant Physiology. Sinauer Associates, Inc.

I. Course Title . Irrigation Management
I1. Course Code : AGR907
ITI. Credit Hours « A1

IV. Aim of the course

To teach students about optimization of irrigation in different crops under variable agro
climatic conditions.

Theory

Unit |

Global water resources; Water resources of India, irrigation projects during pre and post
independence period and their significance in crop production; irrigation needs, atmospheric, soil,
agronomic, plant and water factors affecting irrigation need; water deficits and crop growth.

Unit 11

Movement of water in soil-water movement under saturated and unsaturated conditions,
Poiseulle’s and Darcy’s law, general equation of saturated and unsaturated flow of water in
soil.

Soil-plant-water relationships, evaporation, transpiration and evapotranspiration, significance
of transpiration, energy utilization in transpiration, physiological processes and crop
productivity.
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Water requirement, irrigation needs, factors affecting irrigation need; water use efficiency,
Infiltration; water movement under saturated and unsaturated conditions; management
practices for improving water use efficiency of crops.

Unit 1V

Soil and plant water potential, SPAC, transpiration and evapotranspiration, significance of
transpiration, energy utilization in transpiration, factors affecting ET, control of ET by
mulching and use of anti-transpirents; fertilizer use in relation to irrigation.

Unit V

Crop water stress — water deficits and crop growth, adoptability to the crops. Water
availability with relation to nutrient availability.

Unit VI

Application of irrigation water, conveyance and distribution system, irrigation efficiency;
agronomic considerations in the design and operation of irrigation projects; characteristics of
irrigation and farming systems affecting irrigation management.

Unit VII

Strategies of using limited water supply; factors affecting ET, control of ET by mulching and
use of anti-transpirants; fertilizer use in relation to irrigation; optimizing the use of given
irrigation supplies.

Unit VI

Land suitability for irrigation, land irrigability classification; integrated water management in
command areas, institution of water management in commands, farmer’s participation in
command areas; irrigation legislation.

Unit 1X
Economic analysis of irrigation and cop planning for optimum use of irrigation water

Unit X
Crop water. production function

Practical

= Determination of water infiltration characteristics and water holding capacity of soil
profiles. :
Determination Moisture extraction pattern of crops
Determination of water balance component of transplanted rice by drum culture
technique ‘ e
Determination of consumptive use and water requirement of a given cropping pattern
Determination of crop efficient of one important crop
Planning, designing and installation of drip irrigation system
Planning, designing and installation of sprinkler irrigation system
Designing of drainage channel
Measurement of irrigation efficiencies
Determination of irrigation timing under different methods of irrigation
Visit to irrigation command area




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

VIII. Learning outcome

Management of irrigation water for sustainable agriculture

IX. Suggested Reading

I.

II

I1I.
Iv.

= MP. Singh 2017. Recent advances in Irrigation water management. Kalyani Publishers
FAO. 1984. Irrigation Practice and Water Management. Oxford & IBH.
Michael AM. 1978. Irrigation: Theory and Practice. Vikas Publ.
Mishra RR and Ahmad M. 1987. Manual on Irrigation and Agronomy. Oxford & IBH.
Panda SC. 2003. Principles and Practices of Water Management. Agrobios.
Reddy SR. 2000. Principles of Crop Production. Kalyani.
Sankara Reddy GH and Yellamananda Reddy. 1995. Efficient Use of Irrigation Water. In: Gupta
US. (Ed.). Production and Improvement of Crops for Drylands. Oxford & IBH.
Singh SS. 2006. Principles and Practices of Agronomy. In: Gupta US.(Ed.). Production and
Improvement of Crops for Drylands. Oxford & IBH

Course Title : Recent Trends in Weed Management
Course Code : AGR905
Credit Hours 1 240

Aim of the course

To teach about the changing weed flora, new herbicides, their resistance, toxicity, antidotes
and residue management under different cropping systems.

. Theory

Unit I

Crop-weed competition in different cropping situations; changes in weed flora, various causes
and effects; different methods of weed management. Migration, introduction, adaptation of weeds,
Invasive weeds — biology and management. Different mechanisms of invasion — present status
and factors influencing weed invasion.

Unit- 1l vy
Physiological and biological aspects of herbicides, their absorption, translocation, metabolism and
mode of action; selectivity of herbicides and factors affecting them.

Unit I

Climatic factors and phytotoxicity of herbicides; fate of herbicides in soil and factors affecting
them, Degradation of herbicides in soil and plants- factors affecting it, primary and secondary
metabolites, residue management of herbicides, adjuvants.

Unit 1V

Advances in herbicide products and application techniques and methods; herbicide resistance;
antidotes and crop protection compatibility of herbicides of different groups; compatibility of
herbicides with other pesticides; herbicide rotation and herbicide mixtures.

Unit V
Development of transgenic herbicide resistant crops; herbicide development, registration
procedures.
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Relationship of herbicides with tillage, fertilizer, and irrigation, cropping system; bioherbicides,
allelochemical and alleloherbicides, herbicide bioassays. Recent advances in nonchemical weed
management including deleterious rhizobacteria, robotics, biodegradable film, etc.

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

. Learning outcome
Experience on the knowledge of new herbicides, their resistance, toxicity, antidotes and
residue management under different cropping systems.

Suggested Reading
* Bdger, Peter, Wakabayashi, Ko, Hirai, Kenji (Eds.). 2002. Herbicide Classes in Development. Mode of
Action, Targets, Genetic Engineering, Chemistry. Springer. ,
Das TK. 2008. Weed Science: Basics and Applications, Jain Brothers (New Delhi)
Fennimore, Steven A and Bell, Carl. 2014. Principles of Weed Control, 4th Ed, California Weed
Sci. Soc.
Gupta OP. 2007. Weed Management: Principles and Practices, 2nd Ed.
Jugulan M, (ed). 2017. Biology, Physiology and Molecular Biology of Weeds. CRC Press
Monaco TJ, Weller SC and Ashton FM. 2014. Weed Science Principles and Practices, Wiley
Powles SB and Shaner DL. 2001. Herbicide Resistance and World Grains, CRC Press.
Walia US. 2006. Weed Management, Kalyani.
Zimdahl RL. (ed). 2018. Integrated Weed Management for Sustainable Agriculture, B. D. Sci. Pub

. Course Title ;. Integrated Farming Systems and Sustainable
Agriculture

Course Code : AGR904
Credit Hours 1 240
. Aim of the course

To apprise.about different enterprises suitable for different agroclimatic conditions for
sustainable agriculture.

. Theory

Unit | : . .

Integrated Farming systems (IFS): definition, scope and importance; classification of IFS
based on enterprises as well as under rainfed/irrigated condition in different land situation.
farming systems according to type of rotation, intensity of rotation, degree of commercialization,
water supply, enterprises.

Unit 11
Concept of sustainability in of Integrated farming systems; efficient Integrated farming
systems based on economic viability and natural resources - identification and management.
Unit I

Production potential of different components of Integrated farming systems; interaction and
mechanism of different production factors; stability of Integrated Farming system based on
research/long term information. in different systems




through research; eco-physiological approaches to intercropping. Integration of components and
adaptability of different farming system based on land situations and climatic condition of
a region; evaluation of IFS.

Unit 1V

Simulation models for intercropping; soil nutrient in intercropping; preparation of different
farming system models; evaluation of different farming systems. Formation of different
Integrated Farming system Models; evaluation of different Integrated Farming system models.
Recycling of organic waste in farming system, in IFS.

Unit V

New concepts and approaches of farming system and organic farming; value addition, waste
recycling, quantification and mitigation of Green House gases; case studies/ success stories
of different Integrated Farming systems. cropping systems and organic farming; case studies
on different farming systems. Possible use of ITK in Integrated farming system.

Teaching methods/activities

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

Learning outcome

Experience an the knowledge of enterprises suitable for different agroclimatic conditions for
sustainable agriculture and their proper utilization .

. Suggested Reading

= Ananthakrishnan TN. (Ed.). 1992. Emerging Trends in Biological Control of Phytophagous Insects.
Oxford & IBH.

Baishya A, Borah M, Das AK, Hazarika J, Gogoi B and Borah AS 2017. Waste Recycling Through

Integrated Farming systems. An Assam Agriculture Experience. Omni Scriptum Gmbh & Co. KG,
Germany.
Balasubramanian P and Palaniappan SP. 2006. Principles and Practices of Agronomy
Agrobios.
e Edens T. 1984. Sustainable agriculture and integrated farming system. Michigan State Univ. press.
e Jayanthi C. 2006. Integrated Farming systems-A way to sustainable Agriculture. Tamll Nadu
Agricultural University, Coimbatore
Joshi M and Parbhakarasetty TK. 2005. Sustainability through Organic Farmmg Kalyani.
Kolhapure A and Madhukar D. A text book of farming system and sustainable agriculture.
e Palaniappan SP and Anandurai K. 1999. Organic Farming - Theory and Practice. Scientific Publ.
Panda SC. 2004. Cropping systems and Farming Systems. Agribios.
Lampin N. 1990. Organic Farming. Farming Press Books.
Ravisankar D and Jayanthi C. 2015. Farming systems: concepts and approaches. Agrobios,

I. Course Title : Soil Conservation and Watershed Management
I1. Course Code : AGR909

. Credit Hours D 2+1
IV. Aim of the course

To teach about different soil moisture conservation technologies for enhancing the agricultural
productivity through holistic approach watershed management.




Unit |

Soil erosion: definition, nature and extent of erosion; types of erosion, factors affecting
erosion.

Unit 11

Soil conservation: definition, methods of soil conservation; agronomic measures - contour
cultivation, strip cropping, cover crops; mulching, tillage, cropping system vegetative barriers;
improved dry farming practices; mechanical measures - bunding, gully control, bench terracing;
role of grasses and pastures in soil conservation; wind breaks and shelter belts.

Unit 11

Watershed management: definition, objectives, concepts, approach, components, steps in
implementation of watershed; development of cropping systems for watershed areas.

Unit IV

Land use capability classification, alternate land use systems; agro-forestry; ley farming;
jhum management - basic concepts, socio-ethnic aspects, its layout.

Unit V

Drainage, methods of drainage, Drainage considerations and agronomic management;
rehabilitation of abandoned jhum lands and measures to prevent soil erosion.

. Practical
Study of different types of erosion
Determination of dispersion ratio
Estimation of soil loss by Universal Soil Loss Equation
Estimation of soil loss by wind erosion
Measurement of runoff and soil loss
Field studies of different soil conservation measures
Laying out run-off plot and deciding treatments
Identification of different grasses and trees for soil conservation
Visit to watershed areas
Visit to a soil conservation research centre, demonstration and training centre

Teaching methods/activities Yo
Classroom teaching with AV aids, group discussion, oral presentation by students.

Learning outcome

Experience on the knowledge of soil moisture conservation technologies for enhancing the
agricultural productivity through holistic approach watershed management.

IX. Suggested Reading

e Arakeri HR and Roy D. 1984. Principles of Soil Conservation and Water Management. Oxford & IBH.
Dhruvanarayana VV. 1993. Soil and Water Conservation Research in India. ICAR.
FAO. 2004. Soil and Water Conservation in Semi-Arid Areas. Soils Bull., Paper 57.
Frederick RT, Hobbs J, Arthur D and Roy L. 1999. Soil and Water Conservation: Productivity and
Environment Protection. 3" Ed. Prentice Hall.




I

II.
. Credit Hours 12+l

v

Vv

Conservation Practices. Oxford & IBH.
Murthy VVVN. 1995. Land and Water Management Engineering. Kalyani.

e Tripathi RP and Singh HP. 1993. Soil Erosion and Conservation. Wiley Eastern.
Yellamanda Reddy T and Sankara Reddy GH. 1992. Principles of Agronomy. Kalyani.

Course Title : Stress Crop Production
Course Code : AGR906

Aim of the course
To study various types of stresses in crop production and strategies to overcome them.

Theory
Unit |
Stress and strain terminology; nature and stress injury and resistance; causes of stress.

Unit 11

Low temperature stress: freezing injury and resistance in plants, measurement of freezing
tolerance, chilling injury and resistance in plants, practical ways to overcome the effect of low
temperature tress through, soil and crop manipulations.

Unit 111

High témperature or heat stress: meaning of heat stress, heat injury and resistance in plants,
practical ways to overcome the effect of heat stress through soil and crop manipulations.
Unit 1V

Water deficit stress: meaning of plant water deficient stress and its effect on growth and

development, water deficit injury and resistance, practical ways to overcome effect. of water
deficit stress through soil and crop, manipulations. )

Unit v,

Excess water or flooding stress: meaning of excess water stress, its kinds and effects on crop

plants, excess water stress injury and resistance, practical ways to overcome excess water
stress through soil and crop manipulations.

Unit VI

Salt stress: meaning of salt stress and its effect on crop growth, salt stress injury and resistance
in plants, practical ways to overcome the effect of salt stress through soil and crop
manipulations.

Unit VII

Mechanical impedance of soil and its impact on plant growth; measures to overcome soil
mechanical impedance.

Unit VI

Environmental pollution: air, soil and water pollution, and their effect on crop growth and
quality of produce; ways and means to prevent environmental pollution.




Determination of electrical conductivity of plant cell sap

Determination of osmotic potential and tissue water potential

Measurement of transpiration rate

Measurement of stomatal frequency

Measurement of Relative Water Content of leaf

Measurement of electrolytic leakage

Growing of plants in sand culture under salt stress for biochemical and physiological studies
Studies on effect of osmotic and ionic stress on seed germination and seedling growth
Measurement of low temperature injury under field conditions

Studies on plant responses to excess water.

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

Learning outcome

Experience on the knowledge of various types of stresses in cropproduction and strategies
to overcome these. »

. Suggested Reading

e Baker FWG.1989. Drought Resistance in Cereals. Oxon, UK.

e Gupta US. (Ed.). 1988. Physiological Aspects of Dryland Farming. Oxford & IBH.

e Kramer PJ.1983. Water Relations of Plants. Academic Press.
Levitt J. 1980. Response of Plants to Environmental Stresses. Vols. I, 1. Academic Press.
Mavi HS.1978. Introduction to Agro-meteorology. Oxford & IBH.
Michael AM and Ojha TP.1981. Principles of Agricultural Engineering. Vol Il. Jain Bros.
Nilsen ET and Orcut DM. 1996. Physiology of Plants under Stress — Abiotic Factors. John Wiley &
Sons. *
Singh K. 2000. Plant Productivity under Environmental Stress. Agribios.
Singh KN and Singh RP. 1990. Agronomic Research Towards Sustainable Agriculture. Indian Society
of Agronomy, New Delhi.
Somani LL and Totawat KL. 1992. Management of Salt-affected Soils and Waters. Agrotech
Publ.
Virmani SM, Katyal JC, Eswaran H and Abrol IP. 1994. Stressed Ecosystem and Sustainable~
Agriculture. Oxford & IBH.

Title . Research and Publication Ethics
. Course Code" : AGR903
Credit Hours ;240

Theory

Unit |

Introduction to philosophy: definition, nature and scope, concept, branches
Unit 1l

Ethics: definition, moral philosophy, nature of moral judgements and reactions
Unit 11

Scientific conduct: Ethics with respect to science and research, intellectual honesty and
research integrity, Scientific misconducts- falsifications, fabrications and
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plagiarism (FFP): Redundant publications: duplicate and overlapping publications, salami
slicing; selective reporting and misrepresentation of data
Unit 1V

Publication ethics: Defination, introduction and importance. Best practices/standard setting
initiatives and guidelines: COPE, WAME, etc., conflicts of interest. Publication misconduct:
definition, concept, problems that lead to unethical behaviour and vice versa, type, violation
of publication ethics, authorship and contributorship, Identification of publication misconduct,
complaints and appeals, predatorypublishers and journals

Unit V

Open access publishing: open access publication and initiatives: SHERPA, RoMEO online
resource to checkpublisher copy right and selfarchivingpolicies; software tool to identify
predatory publications developed by SPPU, Journal finder/journal suggestions tools viz., JANE,
Elsevier Journal Finder, Springer Journal Suggesteretc.
Unit VI )
Publication misconduct: Group discussions- subject specific ethical issues, FFP, authorship,
conflicts of interest, complaints and appeals examples and fraud from India and abroad. Software
tools: Use of plagiarism software like Turnitin, Urkund and other open sourcesoftware tools
Unit VII
Database and Research metrics: Indexing data base, citation database, web of science, scopus,
etc. Impact factor of journal as per journal citation report, SNIP, SJR, IPP, Cite Score;
Metrics: h-index, g-index, i10-index altmetrics.
Teaching methods/activities
Classroom teaching with AV aids, group discussion, field practicals and laboratory visit.

. Learning outcome
Developed skill for research management, quality publication.

I. Course Title: Principaland Practices of Soil Fertility and Nutrient Management
II. Course Code: AGR502
III. Credit Hours: 2+1 °

IV. Aim of the course e
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 |
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
Criteria of essentiality of nutrients; Essential plant nutrients — their functions, nutrient deficiency symptoms;
transformation and dynamics of major plant nutrients.

Unit I

Preparation and use of farmyard manure, compost, green manures, vermicompost, biofertilizers and other
organic concentrates their composition, availability and crop responses; recycling of organic wastes and




residue management. Soil less cultivation.

Unit IV
Commercial fertilizers; composition, relative fertilizer value and cost; crop response to different nutrients,
residual effects and fertilizer use efficiency; agronomic, chemical and physiological, fertilizer mixtures and
grades; methods of increasing fertilizer use efficiency; nutrient interactions.

Unit V
Time and methods of manures and fertilizers application; foliar application and its concept; relative
performance of organic and inorganic nutrients; economics of fertilizer use; integrated nutrient management;
use of vermincompost and residue wastes in crops.
VI. Practical

Determination of soil pH and soil EC

Determination of soil organic C

Determination of available N, P, K and S of soil

Determination of total N, P, K and S of soil

Determination of total N, P, K, S in plant

Computation of optimum and economic yield

Teaching methods/activities

Classroom teaching with AV aids, group discussion, assignment and class discussion

Learning outcome
Basic knowledge on soil fertility and management

. Suggested Reading

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

Fageria NK, Baligar VC and Jones CA. 1991. Growth and Mineral Nutrition of Field Crops.

Marcel Dekker.

Havlin JL, Beaton JD, Tisdale SL and Nelson WL. 2006. Soil Fertility and Fertilizers. 7th Ed. Prentice Hall.
Prasad R and Power JF. 1997. Soil Fertility Management for Sustainable Agriculture. CRC Press.

Yawalkar KS, Agrawal JP and Bokde S. 2000. Manures and Fertilizers. Agri-Horti Publ.

. Course Title: Principles and Practices of Water Management
Course Code: AGR507
Credit Hours: 2+1
. Aim of the course
To teach the principles of water management and practices to enhance the water productivity

Theory

Unit |
Water and its role in plants; Irrigation: Definition and objectives, water resources and irrigation

development in of India and concerned state, major irrigation projects, extent of area and crops irrigated
in India and in different states.

Unit 1l
Field water cycle, water movement in soil and plants; transpiration; soil-water- plant relationships; water
absorption by plants; plant response to water stress, crop plant adaptation to moisture stress condition.
Water availability and its relationship with nutrient availability and loses.

Unit I
Soil, plant and meteorological factors determining water needs of crops, scheduling, depth and methods of
irrigation; micro irrigation systems; deficit irrigation; fertigation; management of water in controlled
environments and polyhouses. Irrigation efficiency and water use efficiency.

Unit IV




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

Unit V
Excess of soil water and plant growth; water management in problem soils, drainage requirement of crops
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 crop
production.

Unit VI Hydroponics, Unit 1X

Water management of crops under climate change scenario.

Practical
Determination of Field capacity by field method
Determination of Permanent Wilting Point by sunflower pot culture technique
Determination of Field capacity and Permanent Wilting Point by Pressure Plate Apparatus
Determination of Hygroscopic Coefficient
Determination of maximum water holding capacity of soil
Measurement«of matric potential using gauge and mercury type tensiometer
Determination of soil-moisture characteristics curves
Determination of saturated hydraulic conductivity by constant and falling head method
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

Estimation of upward flux.of water using tensiometer and from depth ground water table
Determination of«rrigation requirement of crops (calculations)

Determination of effective rainfall (calculations)

Determination of ET of crops by soil moisture depletion method16. Determination of water
requirements of crops

Measurement of irrigation water by volume and velocity-area method , «*
Measurement of irrigation water by measuring devices and calculation of irrigation efficiency
Determination of infiltration rate by double ring infiltrometer

VII. Teaching methods/activities
Classroom teaching with AV aids, group discussion, assignment and field visit

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

IX. Suggested Reading

Majumdar DK. 2014. Irrigation Water Management: Principles and Practice. PHL Learning private publishers
Mukund Joshi. 2013. A Text Book of Irrigation and Water Management Hardcover, Kalyani publishers

Lenka D. 1999. Irrigation and Drainage. Kalyani.

Michael AM. 1978. Irrigation: Theory and Practice. Vikas Publ.

Paliwal KV. 1972. Irrigation with Saline Water. IARI Monograph, New Delhi.

Panda SC. 2003. Principles and Practices of Water Management. Agrobios.

Prihar SS and Sandhu BS. 1987. Irrigation of Food Crops - Principles and Practices. ICAR.

Reddy SR. 2000. Principles of Crop Production. Kalyani.

Singh Pratap and Maliwal PL. 2005. Technologies for Food Security and Sustainable Agriculture. Agrotech




I. Course Title : Basic Sampling Techniques
II. Course Code : AGR921
III. Credit Hours : 2+1

IV. Aim of the course

This course is meant for students of agricultural and animal sciences other than Statistics. The
students would be exposed to elementary sampling techniques. It would help them in
understanding the concepts involved in planning and designing their surveys, presentation of
survey data analysis of survey data and presentation of results. This course would be especially
important to the students of social sciences.

Theory

Unit |

Concept of sampling, sample survey vs complete enumeration, planning of sample survey, sampling
from a finite population.

Unit 11

Simple random sampling with and without replacement, sampling for proportion, determination
of sample size, inverse sampling, Stratified sampling.

Unit 111

Cluster sampling, Multi-stage sampling, systematic sampling; Introduction to PPS sampling,

Unit 1V

Use of auxiliary information at estimation, Ratio product and regression estimators. Double

Sampling, sampling and non-sampling errors.

. Practical

= Random sampling ~ use of random number tables, concepts of unbiasedness, variance,
etc.;
Simple random sampling, determination of sample size, inverse sampling, stratifiedssampling,
cluster sampling and systematic sampling; s

= Estimation using ratio and regression estimators;

- Estimation using multistage design, double sampling.

VII. Suggested Reading

e Cochran WG. 1977. Sampling Techniques. John Wiley.

e Murthy MN. 1977. Sampling Theory and Methods. 2" Ed. Statistical Publ Soc., Calcutta.

< Singh D, Singh P and Kumar P. 1982. Handbook on Sampling Methods. IASRI Publ.

e Sukhatme PV, Sukhatme BV, Sukhatme S and Asok C. 1984. Sampling Theory of Surveys with
Applications. lowa State University Press and Indian Society of Agricultural Statistics,
New Delhi.
Cochran WG. 2007. Sampling Techniques, 3™ Edition. John Wiley & Sons Publication

I. Course Title : Experimental Designs

Il. Course Code: MAT529

I11. Credit Hours : 2+1

IV. Aim of the course

This course is meant for students of agricultural and animal sciences other than Agricultural Statistics.
Designing an experiment is an integrated component of research in almost all sciences. The students
would be exposed to concepts of Design of Experiments so as to enable them to understand the concepts
involved in planning, designing their experiments and analysis of experimental data.
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V. Theory
Unit |
Need for designing of experiments, characteristics of a good design. Basic principles of designs-
randomization, replication and local control.
Unit 11
Uniformity trials, size and shape of plots and blocks, Analysis of variance, Completely randomized
design, randomized block design and Latin square design.
Unit 111
Factorial experiments, (symmetrical as well as asymmetrical). 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, randomization procedure, analysis and
interpretation of
results. Response surfaces. Combined analysis.
VI. Practical
+ Uniformity trial data analysis, formation of plots and blocks, Fairfield Smith Law, Analysis of data
obtained from CRD, RBD, LSD, Analysis of factorial experiments,
* Analysis with missing data,
* Split plot and strip plot designs.
VII. Suggested Reading
* Cochran WG and Cox GM. 1957. Experimental Designs. 2nd Ed. John Wiley.
* Dean AM and Voss D. 1999. Design and Analysis of Experiments. Springer.
» Montgomery DC. 2012. Design and Analysis of Experiments, 8th Ed. John Wiley.
* Federer WT. 1985. Experimental Designs. MacMillan.
* Fisher RA. 1953. Design and Analysis of Experiments. Oliver & Boyd.
« Nigam AK-and Gupta VK. 1979. Handbook on Analysis of Agricultural Experimentss ASRI
Publ.
* Pearce SC. 1983. The Agricultural Field Experiment: A Statistical Examination of Theory
and Practice. John Wiley.
» www.drs.icar.gov.in.
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