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Foreword

It is a matter of pleasure to present the Yellow book, The Handbook of UG Course, Curriculum, IARI. This
book will serve as a comprehensive guide for undergraduate students enrolled at The Graduate School,
ICAR-Indian Agricultural Research Institute (ICAR-IARI). With a history dating back to 1905, Institute
is recognized for its commitment to academic excellence and groundbreaking research contributions in
agriculture. As the Director of this esteemed institution, I am delighted to introduce the ready reckoner
resource book for our UG students enriching programmes of B.Sc. (Hons) Agriculture, B.Tech. Agricultural
Engineering, B.Tech. Biotechnology and B.Sc. (Hons) Community Science, offered at The Graduate
School, ICAR-IARI, New Delhi. It provides detailed insights into each programme's specific, semester-
wise courses, and the intricacies of the examination patterns for the entire duration of the programme.

I encourage our Undergraduate students to regularly refer to the Handbook, embrace the transformative
learning experience, and emerge as skilled professionals ready to make a lasting impact in the field of
agricultural science and society.

My congratulations to Drs T K Das, Debasis Pattanyak, Rashmi Singh, D K Singh, Roaf Ahmad Parray and
The Graduate School of ICAR-IARI for bringing out the document in a very short span of time. My special
word of thanks to Dr Anupama Singh, Joint Director (Edu.) & Dean for her vision and guidance to the team
assigned with the responsibility.
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Date: February 9, 2024 (AK Singh)
Place: New Delhi
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Preface

The present Undergraduate handbook of UG Course christened as Yellow
Book contains all the details of course curriculum and assessment plans with
examination policy for undergraduate degree requirements. A thorough listing
of course curricula of all the UG programmes along with list of books has been
updated in the light of the amendments approved by the Academic Council. It is
hoped that this yellow book will prove worthy of providing relevant information
to the students as well as to the faculty members and motivate young research
scholars pursuing their studies, especially in agricultural sciences to strive
towards excellence.

a

I place on record my sincere words of thanks to all stakeholders of IARI involved in bringing out this

by

Date: February 9, 2024 (Anupama Singh)
Place: New Delhi

important publication.







Pr—

List of Contents
S.N. | CONTENTS Page
number
1 Introduction 1
2 Undergraduate Programmes Offered 3
3 B.Sc. (Hons) Agriculture 5
4 B.Tech. Agricultural Engineering 70
5 B.Tech. Biotechnology 138
6 B.Sc. (Hons) Community Science 196
7 Examination and Evaluation 249







Pe— Y 4

1. INTRODUCTION

Welcome to the comprehensive guide for the Undergraduate Programmmes at ICAR- Indian Agricultural
Research Institute (ICAR-IARI), where academic excellence meets a rich legacy of agricultural innovation.
The Indian Agricultural Research Institute (ICAR-IARI) stands as India’s largest and foremost Institute
in the field of research, education and extension/training in agricultural sciences. It has served the cause of
science and society with distinction through cutting edge research, generation of appropriate technologies
and development of human resources. Originally founded at village Pusa in North Bihar in 1905 by the
Government of India and relocated to New Delhi in 1936 after a devastating earthquake in 1934, ICAR-
IARI has been a pivotal institution in shaping India’s agricultural landscape.

Renowned for its pivotal role in the Green Revolution, ICAR-IARI has been at the forefront of ground-
breaking research, contributing significantly to the development of high-yielding, biotic and abiotic stress-
tolerant varieties and associated agricultural technologies. Its students constitute the core of the quality
human resource in India’s agricultural research, education and extension. The Institute’s Central Library
has a collection of over 6,00,000 documents, receives more than 5000 scientific serials annually from all
over the world, and is regarded as the best agro-biological library in South Asia. The library has over 10500
serial files in 40 languages received from more than 90 countries, which form 30% of the total scientific
serials available in the country. It has spacious reading halls and a documentation center. The main hub
providing email-internet connectivity throughout the Institute is located in the library, which also offers
CD-ROM facility and CeRA through the Local Area Network. The present campus of the Institute is a self-
contained complex spread over an area of about 500 hectares.

The Institute offers a spectrum of educational degree programs including undergraduate courses like
B.Sc.(Hons) Agriculture, B.Tech Agricultural Engineering, B.Tech Biotechnology and B.Sc. (Hons)
Community Science. As a Deemed University under the University Grants Commission (UGC) Act of
1956, the Institute provides postgraduate education at the M.Sc., M.Tech., and Ph.D. levels. Additionally,
it conducts specialized postgraduate training courses and is engaged in extension education and technology
transfer in specific areas. Administratively, ICAR-IARI operates under the aegis of the Indian Council of
Agricultural Research (ICAR), an autonomous organization established under the Societies Registration
Act, 1860. Recognized for its excellence, the institute has received accreditation from NAEAB (National
Accreditation Board) of ICAR and NAAC (National Assessment and Accreditation Council) of UGC. In
the NIRF Rankings 2023, ICAR-IARI has achieved the top position in the agriculture and allied categories,
affirming its status as a leading institution in the field of agricultural sciences in India. With a distinguished
history of scientific contributions and societal impact, [CAR-IARI has been at the forefront of pioneering
research, technology development, and human resource development and empowerment.

Aligned with the directives of the New Education Policy (NEP) 2020, ICAR-IARI proudly launched
undergraduate degree programmes in four distinct disciplines from the academic year 2022-23. These
disciplines include B.Sc. (Hons) Agriculture, B.Tech. Agricultural Engineering, B.Tech. Biotechnology,

®
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and B.Sc. (Hons) Community Science, reflecting our commitment to shaping future leaders in agricultural
sciences. In a strategic move, beginning from the session 2023-24, ICAR-IARI has expanded its academic
footprint through inclusion of 12 Regional Academic Collaboration Centers. This network of clusters is
designated as ICAR-IARI Hubs. Approved by the Academic Council in its 418th meeting, students for the
UG programs are admitted through The Graduate School, ICAR-IARI into these hubs. Successful graduates
from these regional hubs will receive degrees conferred by The Graduate School, ICAR-IARI during the
Annual Convocation held every year in February.

This Yellow Book serves as a comprehensive guide, presenting detailed insights into the program specifics,
semester-wise courses, syllabus details, and the intricacies of the course evaluation processes. It is designed
to be undergraduate student companion, offering clarity on learning objectives, outcomes, and assessment
methodologies. Whether the student is exploring Agriculture, Agricultural Engineering, Community
Science, or Biotechnology, this guide serves as a roadmap to navigate his/her academic journey. As the
students commence their educational voyage with ICAR-IARI, may this Yellow Book empower them to
make informed decisions, traverse their academic pathways, and emerge as a skilled professional ready
reckoner to excel in the ever-evolving realm of agriculture and allied sciences.
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2. UNDERGRADUATE PROGRAMMES OFFERED

1. ICAR-TARI, New Delhi

Institute, New Delhi

ICAR-Indian Agricultural Research

B.Sc. (Hons) Agriculture

B.Tech. Agricultural Engineering
B.Tech. Biotechnology

B.Sc. (Hons) Community Science

2. Regional Academic Collaborators/Hubs

SN | Name of the hub | Name of Nodal Institute | Satellite institutes in cluster Programme
and Hub Coordinator Offered
1. Hyderabad hub | CRIDA, IIRR, IIOR, IIMR, NAARM. B.Sc. (Hons.)
Director CRIDA DPR, NRC Meat, NBPGR RS, | Agriculture
ATARI
Total (8)
2. Baramati hub NIASM, DOGR, DFR, NRCG, NRCP, B.Sc. (Hons.)
Director NIASM IARI RS, IVRI RS, ATARI Agriculture
Total (7)
3. Ranchi hub ITAB, NISA, RCER RS, NBPGR RS | B. Tech.
Director ITAB Total (3) Biotechnology
4. Cuttack hub NRRI, CIFA, ITWM, CIWA, ICFMD, |B.Sc. (Hons.)
Director NRRI ITHR RS, CTCRI RS, DPR RS, | Agriculture
ITPR RS, NBPGR RS
Total (9)
5. Kolkata hub CRIJAF, NINFET, NBSS&LUP RS, B.Sc. (Hons.)
Director CRIJAF ATARI, CSSRI RS, CIFARS, | Agriculture
KVK
North 24 Parganas, KVK Burd-
hwan, CIFRI, SRSJAF
Total (9)
6. Shillong hub RCNEH-Shillong, Nil B.Sc. (Hons.)
Director RCNEH Agriculture
7. Lucknow hub IISR, NBFGR, CSSRI RS, CISH B.Sc. (Hons.)
Director IISR Total (3) Agriculture
8. Karnal hub [IWBR, NDRI, IARI RS, SBI RS, B.Sc. (Hons.)
Director IWBR NBAGR Agriculture
Total (5)
9. Raipur hub NIBSM, Nil B.Sc. (Hons.)
Director NIBSM Agriculture

S SN
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10. Patna hub RCER-Patna, CPRI RS, ATARI B.Sc. (Hons.)
Director, RCER- Patna Total (2) Agriculture

11. Assam hub IARI-Assam, Nil B.Sc. (Hons.)
Director IARI Agriculture

12. Jharkhand hub | [ARI-Jharkhand, Nil B.Sc. (Hons.)
Director IARI Agriculture
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3. B.Sc. (Hons) Agriculture

The B.Sc. (Hons.) Agriculture programme curriculum has a total of 185 credit hours
including 3 credit hours for remedial courses (Introductory Biology-2/Elemmentary
Mathematics-2 and Agric. Heritage-1) and 7 non-credit hours (Human Values & Ethics -1,
NSS/NCC/Physical Eduvation & Yoga Practices-4, Educational Tour-2). The curriculum
covers almost all the disciplines of agriculture. There are overall 12 elective courses in
B.Sc. (Hons.) Ag Programme and each student will have to opt any three (3) courses out
of these 12 courses. Three elective courses each of 3 credit hours will be offered during
4t 5t and 6™ semesters of the B.Sc. Agriculture programme. The educational tour will be
conducted in the Semester break between IV & V Semester or VI & VII Semester. The 7
semester of the programme is devoted completely for a well-structured Rural Agricultural
Work Experience and Agro-industrial Attachment (RAWE &AIA) with 20 credit hours
for 20 weeks. The students would be attached with the agro-industries for a period of 3
weeks out of 20 weeks in VII semester to get an experience of the industrial environment
and working. The VIII semester is devoted for the modules for skill development and
entrepreneurship. A student has to register 20 credit hours opting for any two modules of
10 (0+10) credits each out of 12 modules listed for the development of skill and knowledge
on entrepreneurship.
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Discipline-wise summary of credit hours

S. No. Group Credits Hours
1 Agronomy 21(10+11)
2 Genetics & Plant Breeding 13(7+6)
3 Soil Science & Agricultural Chemistry 8(6+2)
4 Entomology 9(6+3)
5 Agricultural Economics 10(7+3)
6 Agricultural Engineering 8(4+4)
7 Plant Pathology 13(9+4)
8 Horticulture 10(5+5)
9 Food Science 2(2+0)
10 | Agricultural Extension 9(6+3)
11 | Biochemistry/Physiology/Microbiology/ Environmental Sciences 12(7+5)
12 | Statistics, Computer Application and I.P.R. 5(3+2)
13 | Animal Production 4(3+1)
14 | English 2 (1+1)
15 | Remedial Courses 02 (Biol/ Math);
01 (Agriculture)
16 | NSS/NCC/Physical Education & Yoga Practices 4(0+4)
17  Human Values and Ethics 1(1+0)
18 | Educational Tour 2(0+2)

Total 126+2(for Bio/Math)
+ 01(Agri. Heritage)
+7NC
126+2+1+7+9 Credits
elective

RAWE + ELP 20+20

Grand Total 145+20+20=185
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NEW COURSES
S. No.  Course Title Credit Hours

1. | Geoinformatics, Nanotechnology and Precision Farming 2(1+1)
2. | Rainfed Agriculture and Watershed Management 2(1+1)

3. | Problematic Soils and their Management 2(2+0)

4. | Renewable Energy and Green Technology 2(1+1)

5. | Management of Beneficial Insects 2(1+1)

6. | Fundamentals of Horticulture 2(1+1)
7. | Introduction to Forestry 2(1+1)
8. | Agri- Informatics 2(1+1)

9. | Intellectual Property Rights 1(1+0)
10. | Principles of Food Science & Technology 2(2+0)
11. | Communication Skills and Personality Development 2(1+1)
12. | Principles of Integrated Pest & Diseases Management 3(2+1)
13. | Agricultural Heritage 1(1+0)*
14. | Introductory Biology 2(1+1)*
15. | Elementary Mathematics 2(2+0)*
16. | Human Values & Ethics (NG) 1(1+0)**

* Remedial courses  ** Non-gradial courses

Elective Courses: A student can select three elective courses out of the following and offer during 4th, 5th
and 6th semesters

S. No. Courses Credit Hours
1 Agribusiness Management 3(2+1)
2 Agrochemicals 3(2+1)
3 Commercial Plant Breeding 3(1+2)
4 Landscaping 3(2+1)
5 Food Safety and Standards 3(2+1)
6 Biopesticides & Biofertilizers 3(2+1)
7 Protected Cultivation 3(2+1)
8 Micro propagation Technologies 3(1+2)
9 Hi-tech. Horticulture 3(2+1)
10 | Weed Management 3(2+1)
11 System Simulation and Agro-advisory 3(2+1)
12 | Agricultural Journalism 3(2+1)

Q)

SN
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Semester-wise distribution of courses

Semester I
SN | Course Title Credit Hours
1 Fundamentals of Horticulture 2(1+1)

2 Fundamentals of Plant Biochemistry and Biotechnology 3(2+1)

3 Fundamentals of Soil Science 3(2+1)

4 Introduction to Forestry 2(1+1)

5 Comprehension & Communication Skills in English 2(1+1)

6 Fundamentals of Agronomy 4(3+1)

7 Introductory Biology*/Elementary Mathematics™ 2(1+1)/2(2+0)*

8 Agricultural Heritage* 1(1+0)*

9 Rural Sociology & Educational Psychology 2(2+0)

10 Human Values & Ethics (non gradial) 1(1+0)**

11 | NSS/NCC/Physical Education & Yoga Practices™* 1(0+1)**
Total 18+03*+02%*
*R: Remedial course; **NC: Non-gradial courses
Semester 11

S. No. Course Title Credit Hours
1 Fundamentals of Genetics 3(2+1)

2 Agricultural Microbiology 2(1+1)

3 Soil and Water Conservation Engineering 2(1+1)

4 Fundamentals of Crop Physiology 2(1+1)

5 Fundamentals of Agricultural Economics 2(2+0)

6 Fundamentals of Plant Pathology 4(3+1)

7 Fundamentals of Entomology 4(3+1)

8 Fundamentals of Agricultural Extension Education 3(2+1)

9 Communication Skills and Personality Development 2(1+1)

10 | NSS/NCC/Physical Education & Yoga Practices™* 1(0+1)%**
Total 24(16+8)+01**
**NC: Non-gradial courses
Semester 111

S. No. Course Title Credit Hours
1 Crop Production Technology — I (Kharif Crops) 2(1+1)

2 Fundamentals of Plant Breeding 3(2+1)

3 Agricultural Finance and Cooperation 3(2+1)

4 Agri- Informatics 2(1+1)

5 Farm Machinery and Power 2(1+1)

6 Production Technology for Vegetables and Spices 2(1+1)

7 Environmental Studies and Disaster Management 3(2+1)

—

———
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8 Statistical Methods 2(1+1)

9 Livestock and Poultry Management 4(3+1)

10 | NSS/NCC/Physical Education & Yoga Practices** 1(0+1)**
Total 23(14+9)+01**
**NC: Non-gradial courses
Semester IV

S. No. Course Title Credit Hours
1 Crop Production Technology —II (Rabi Crops) 2(1+1)

2 Production Technology for Ornamental Crops, MAP and Landscaping  2(1+1)

3 Renewable Energy and Green Technology 2(1+1)

4 Problematic Soils and their Management 2(2+0)

5 Production Technology for Fruit and Plantation Crops 2(1+1)

6 Principles of Seed Technology 3(1+2)

7 Farming System & Sustainable Agriculture 1(1+0)

8 Agricultural Marketing Trade & Prices 3(2+1)

9 Introductory Agro-meteorology & Climate Change 2(1+1)

10 | Elective Course 3 credit

11 NSS/NCC/Physical Education & Yoga Practices™* 1(0+1)**
Total 19(11+8)+01**+3
**NC: Non-gradial courses elective
Semester V

S. No. Course Title Credit Hours
1 Principles of Integrated Pest and Disease Management 3(2+1)

2 Manures, Fertilizers and Soil Fertility Management 3(2+1)

3 Pests of Crops and Stored Grain and their Management 3(2+1)

4 Diseases of Field and Horticultural Crops and their Management -I 3(2+1)

5 Crop Improvement-1 (Kharif Crops) 2(1+1)

6 Entrepreneurship Development and Business Communication 2(1+1)

7 Geoinformatics and Nano-technology and Precision Farming 2(1+1)

8 Practical Crop Production — I (Kharif crops) 2(0+2)

9 Intellectual Property Rights 1(1+0)

10 Elective Course 3 credit
Total 21(12+09)+3

elective
Semester VI
S. No. Course Title Credit Hours

1 Rainfed Agriculture & Watershed Management 2(1+1)

2 Protected Cultivation and Secondary Agriculture 2(1+1)

3 Diseases of Field and Horticultural Crops and their Management-II 3(2+1)

4 Post-harvest Management and Value Addition of Fruits and Vegetables  2(1+1)

5 Management of Beneficial Insects 2(1+1)

®
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6 Crop Improvement-I1 (Rabi crops) 2(1+1)

7 Practical Crop Production —II (Rabi crops) 2(0+2)

8 Principles of Organic Farming 2(1+1)

9 Farm Management, Production & Resource Economics 2(1+1)

10 Principles of Food Science and Nutrition 2(2+0)

11 Elective Course 3 credits
Total 21(11+10)+3

elective

Semester VII

No. Rural Agricultural Work Experience and Agro-industrial Attachment (RAWE &AIA)

Activities No. of Credit
weeks Hours
1 | General orientation & On campus training by different faculties 1
2 Village attachment 8
Unit attachment in Univ./ College. KVK/ Research Station Attachment 5 14
3 | Plant clinic 2 02
Agro-Industrial Attachment 3 04
4 Project Report Preparation, Presentation and Evaluation 1
Total weeks for RAWE & AIA 20 20

Agro- Industrial Attachment: The students would be attached with the agro-industries for a period of 3
weeks to get an experience of the industrial environment and working.

e Educational tour will be conducted in break between Semester [V & V or Semester VI & VII

RAWE Component-I Village Attachment Training Programme

SN | Activity Duration
1 Orientation and Survey of Village 1 week
2 Agronomical Interventions 1 week
3 Plant Protection Interventions 1 week
4 Soil Improvement Interventions (Soil sampling and testing) 1 week
5 Fruit and Vegetable production interventions 1 week
6 Food Processing and Storage interventions 1 week
7 Animal Production Interventions 1 week
8 Extension and Transfer of Technology activities 1 week

RAWE Component —II Agro Industrial Attachment

e Students shall be placed in Agro-and Cottage industries and Commodities Boards for 03 weeks.

o Industries include Seed/Sapling production, Pesticides-insecticides, Post harvest-processing- value
addition, Agri-finance institutions, etc.

Y ——
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Activities and Tasks during Agro-Industrial Attachment Programme

Acquaintance with industry and staff

Study of structure, functioning, objective and mandates of the industry

Study of various processing units and hands-on trainings under supervision of industry staff
Ethics of industry

Employment generated by the industry

Contribution of the industry promoting environment

Learning business network including outlets of the industry

Skill development in all crucial tasks of the industry

Documentation of the activities and task performed by the students

Performance evaluation, appraisal and ranking of students

Modules for Skill Development and Entrepreneurship: A student has to register 20 credits opting for
two modules of (0+10) credits each (total 20 credits) from the package of modules in the Semester VIII.

Semester VIII
S.No. | Title of the Module Credits
1 Production Technology for Bioagents and Biofertilizer 0+10
2 Seed Production and Technology 0+10
3 Mushroom Cultivation Technology 0+10
4 Soil, Plant, Water and Seed Testing 0+10
5 Commercial Beekeeping 0+10
6 Poultry Production Technology 0+10
7 Commercial Horticulture 0+10
8 Floriculture and Landscaping 0+10
9 Food Processing 0+10
10 Agriculture Waste Management 0+10
11 Organic Production Technology 0+10
12 Commercial Sericulture 0+10

NOTE: In addition to above ELP modules other important modules may be given to the students by SAUs

Evaluation of Experiential Learning Programme/ HOT

S. No. | Parameters Max. Marks
1. Project Planning and Writing 10
2. Presentation 10
3. Regularity 10
4. Monthly Assessment 10
5. Output delivery 10

SN
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6. Technical Skill Development 10
7. Entrepreneurship Skills 10
8 Business networking skills 10
9 Report Writing Skills 10
10. | Final Presentation 10
Total 100
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SYLLLABUS

1. AGRONOMY
1. Fundamentals of Agronomy 4(3+1)
Theory

Agronomy and its scope, seeds and sowing, tillage and tilth, crop density and geometry, Crop nutrition,
manures and fertilizers, nutrient use efficiency, water resources, soil-plant-water relationship, crop water
requirement, water use efficiency, irrigation- scheduling criteria and methods, quality of irrigation water,

logging.

Weeds- importance, classification, crop weed competition, concepts of weed management- principles and
methods, herbicides- classification, selectivity and resistance, allelopathy. Growth and development of
crops, factors affecting growth and development, plant ideotypes, crop rotation and its principles, adaptation
and distribution of crops, crop management technologies in problematic areas, harvesting and threshing of
crops.

Practical

Identification of crops, seeds, fertilizers, pesticides and tillage implements, study of agro- climatic zones
of India, Identification of weeds in crops, Methods of herbicide and fertilizer application, Study of yield
contributing characters and yield estimation, Seed germination and viability test, Numerical exercises
on fertilizer requirement, plant population, herbicides and water requirement, Use of tillage implements-
reversible plough, one way plough, harrow, leveler, seed drill, Study of soil moisture measuring devices,
Measurement of field capacity, bulk density and infiltration rate, Measurement of irrigation water.

Suggested Readings:
1. Reddy, Y.T. and Reddy, S.G.H. 2016. Principles of Agronomy. Kalyani Publishers.
2. Reddy, S. R. 2018. Principles of Agronomy. Kalyani Publishers.
3. Reddy, S.R. and Nagamani, C. 2019. Principles of Crop Production. Kalyani Publishers.
4. ICAR 2012. Hand Book of Agriculture. ICAR, New Delhi.
2. Introductory Agrometeorology & Climate Change 2(1+1)
Theory

Meaning and scope of agricultural meteorology; Earth atmosphere- its composition, extent and structure;
Atmospheric weather variables; Atmospheric pressure, its variation with height; Wind, types of wind,
daily and seasonal variation of wind speed, cyclone, anticyclone, land breeze and sea breeze; Nature and
properties of solar radiation, solar constant, depletion of solar radiation, short wave, longwave and thermal

®
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radiation, net radiation, albedo; Atmospheric temperature, temperature inversion, lapse rate, daily and
seasonal variations of temperature, vertical profile of temperature, Energy balance of earth; Atmospheric
humidity, concept of saturation, vapor pressure, process of condensation, formation of dew, fog, mist,
frost, cloud; Precipitation, process of precipitation, types of precipitation such as rain, snow, sleet, and hail,
cloud formation and classification; Artificial rainmaking. Monsoon- mechanism and importance in Indian
agriculture, Weather hazards - drought, floods, frost, tropical cyclones and extreme weather conditions
such as heat-wave and cold-wave. Agriculture and weather relations; Modifications of crop microclimate,
climatic normals for crop and livestock production. Weather forecasting- types of weather forecast and
their uses. Climate change, climatic variability, global warming, causes of climate change and its impact on
regional and national Agriculture.

Practical

Visit of Agrometeorological Observatory, site selection of observatory, exposure of instruments and weather
data recording. Measurement of total, shortwave and longwave radiation, and its estimation using Planck’s
intensity law. Measurement of albedo and sunshine duration, computation of Radiation Intensity using
BSS. Measurement of maximum and minimum air temperatures, its tabulation, trend and variation analysis.
Measurement of soil temperature and computation of soil heat flux. Determination of vapor pressure
and relative humidity. Determination of dew point temperature. Measurement of atmospheric pressure
and analysis of atmospheric conditions. Measurement of wind speed and wind direction, preparation
of wind rose. Measurement, tabulation and analysis of rain. Measurement of open pan evaporation and
evapotranspiration. Computation of PET and AET.

Suggested Readings:
1. HS Mavi. 2019. Introduction to Agrometeorology, 2nd Edition, CBS Publishers & Distributors.
2. Reddy, S.R. and Reddy, D.S. 2007. Agrometeorology. Kalyani Publishers.
3. Mahi and Kingra. 2014. Fundamentals of agrometeorology. Kalyani publishers.
4. Mavi HS and Tupper. 2004. Principles and applications of climate studies in agriculture.
CRC Press
5. Varshneya MC and Pillai PB. 2003. Text Book of Agricultural Meteorology. ICAR.
3. Crop Production Technology-I (Kharif Crops) 2(1+1)
Theory

Origin, geographical distribution, economic importance, soil and climatic requirements, varieties, cultural
practices and yield of Kharif crops. Cereals — rice, maize, sorghum, pearl millet and finger millet, pulses-
pigeonpea, mungbean and urdbean; oilseeds- groundnut, and soybean; fibre crops- cotton & jute; forage
crops-sorghum, cowpea, cluster bean and napier.

Practical

Rice nursery preparation, transplanting of rice, sowing of soybean, pigeonpea and mungbean. maize,
groundnut and cotton, effect of seed size on germination and seedling vigour of kharif season crops, effect
of sowing depth on germination of kharif crops, identification of weeds in kharif season crops, top dressing

Y ——
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and foliar feeding of nutrients, study of yield contributing characters and yield calculation of kharif season
crops, study of crop varieties and important agronomic experiments at experimental farm. study of forage
experiments, morphological description of kharif season crops, visit to research centres of related crops.

Suggested readings:

1. Rajendra Prasad 2012. Textbook of Field Crop Production — Foodgrain Crops Volume I, DKMA,
ICAR-KAB I, Pusa, New Delhi.

2. Rajendra Prasad 2012. Textbook of Field Crop Production — Commercial Crops Volume II, DKMA,
ICAR-KAB I, Pusa, New Delhi.

3. Singh, C., Singh, P. and Singh, R. 2003. Modern Techniques of Raising Field Crops. Oxford & IBH
Publishers Co. Pvt. Ltd.

4. Crop Production Technology-1I (Rabi crops) 2(1+1)
Theory

Origin, geographical distribution, economic importance, soil and climatic requirements, varieties, cultural
practices and yield of Rabi crops; cereals —wheat and barley, pulses-chickpea, lentil, peas, oilseeds-rapeseed,
mustard and sunflower; sugar crops-sugarcane; medicinal and aromatic crops-mentha, lemon grass and
citronella, Forage crops-berseem, lucerne and oat.

Practical

Sowing methods of wheat and sugarcane, identification of weeds in rabi season crops, study of morphological
characteristics of rabi crops, study of yield contributing characters of rabi season crops, yield and juice
quality analysis of sugarcane, study of important agronomic experiments of rabi crops at experimental
farms. Study of rabi forage experiments, oil extraction of medicinal crops, visit to research stations of
related crops.

Suggested readings:

1. Rajendra Prasad 2012. Textbook of Field Crop Production — Foodgrain Crops Volume I, DKMA,
ICAR-KAB I, Pusa, New Delhi.

2. Rajendra Prasad 2012. Textbook of Field Crop Production — Commercial Crops Volume II, DKMA,
ICAR-KAB I, Pusa, New Delhi.

3. Singh, C., Singh, P. and Singh, R. 2003. Modern Techniques of Raising Field Crops. Oxford & IBH
Publishers Co. Pvt. Ltd.

5. Farming System and Sustainable Agriculture 1(1+0)
Theory

Farming System-scope, importance, and concept, Types and systems of farming system and factors affecting
types of farming, Farming system components and their maintenance, Cropping system and pattern, multiple
cropping system, Efficient cropping system and their evaluation, Allied enterprises and their importance,
Tools for determining production and efficiencies in cropping and farming system; Sustainable agriculture-
problems and its impact on agriculture, indicators of sustainability, adaptation and mitigation, conservation

®

S SN




N\ -

agriculture strategies in agriculture, HEIA, LEIA and LEISA and its techniques for sustainability, Integrated
farming system-historical background, objectives and characteristics, components of IFS and its advantages,
Site specific development of IFS model for different agro-climatic zones, resource use efficiency and
optimization techniques, Resource cycling and flow of energy in different farming system, farming system
and environment, Visit of IFS model in different agro-climatic zones of nearby states University/ institutes
and farmers field.

Suggested Readings:
1. Reddy, S. R. 2016. Farming System and Sustainable Agriculture. Kalyani Publishers.
2. Panda, S.C. 2023. Cropping And Farming Systems. AGROBIOS.
3. Behera, U.K. 2014. A Textbook of Farming Systems. Agrotech Publishing Academy.
6. Practical Crop Production-I (Kharif Crops) 2(0+2)

Practical

Crop planning, raising field crops in multiple cropping systems: Field preparation, seed, treatment, nursery
raising, sowing, nutrient, water and weed management and management of insect-pests diseases of crops,
harvesting, threshing, drying winnowing, storage and marketing of produce. The emphasis will be given
to seed production, mechanization, resource conservation and integrated nutrient, insect-pest and disease
management technologies. Preparation of balance sheet including cost of cultivation, net returns per student
as well as per team of 8-10 students.

Suggested readings:

1. Rajendra Prasad 2012. Textbook of Field Crop Production — Foodgrain Crops Volume I, DKMA,
ICAR-KAB I, Pusa, New Delhi.

2. Rajendra Prasad 2012. Textbook of Field Crop Production — Commercial Crops Volume II, DKMA,
ICAR-KAB I, Pusa, New Delhi.

3. Singh, C., Singh, P. and Singh, R. 2003. Modern Techniques of Raising Field Crops. Oxford & IBH
Publishers Co. Pvt. Ltd.

7. Practical Crop Production-II (Rabi Crops) 2(0+2)

Practical

Crop planning, raising field crops in multiple cropping systems: Field preparation, seed, treatment, nursery
raising, sowing, nutrient, water and weed management and management of insect-pests diseases of crops,
harvesting, threshing, drying winnowing, storage and marketing of produce. The emphasis will be given
to seed production, mechanization, resource conservation and integrated nutrient, insect-pest and disease
management technologies. Preparation of balance sheet including cost of cultivation, net returns per student
as well as per team of 8-10 students.

Suggested readings:

1. Rajendra Prasad 2012. Textbook of Field Crop Production — Foodgrain Crops Volume I, DKMA,
ICAR-KAB I, Pusa, New Delhi.
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2. Rajendra Prasad 2012. Textbook of Field Crop Production — Commercial Crops Volume II, DKMA,
ICAR-KAB I, Pusa, New Delhi.

3. Singh, C., Singh, P. and Singh, R. 2003. Modern Techniques of Raising Field Crops. Oxford & IBH
Publishers Co. Pvt. Ltd.

8. Principles of Organic Farming 2(1+1)
Theory

Organic farming, principles and its scope in India; Initiatives taken by Government (central/ state), NGOs
and other organizations for promotion of organic agriculture; Organic ecosystem and their concepts;
Organic nutrient resources and its fortification; Restrictions to nutrient use in organic farming; Choice of
crops and varieties in organic farming; Fundamentals of insect, pest, disease and weed management under
organic mode of production; Operational structure of NPOP; Certification process and standards of organic
farming; Processing, leveling, economic considerations and viability, marketing and export potential of
organic products.

Practical

Visit of organic farms to study the various components and their utilization; Preparation of enrich compost,
vermicompost, bio-fertilizers/bio-inoculants and their quality analysis; Indigenous technology knowledge
(ITK) for nutrient, insect, pest disease and weed management; Cost of organic production system; Post
harvest management; Quality aspect, grading, packaging and handling.

Suggested Readings:
1. Reddy, S. R. 2017. Principles of Organic Farming. Kalyani Publishers.
2. Panda, S.C. 2011. Organic Farming for Sustainable Agriculture. Kalyani Publishers.

3. Palaniappan, S.P. and Annadurai, K. 2004. Organic Farming: Theory and Practice. Scientific
Publishers.

9. Geoinformatics, Nano-technology and Precision Farming 2(1+1)
Theory

Precision agriculture: concepts and techniques; their issues and concerns for Indian agriculture; Geo-
informatics- definition, concepts, tool and techniques; their use in Precision Agriculture. Crop discrimination
and Yield monitoring, soil mapping; fertilizer recommendation using geospatial technologies; Spatial data
and their management in GIS; Remote sensing concepts and application in agriculture; Image processing
and interpretation; Global positioning system (GPS), components and its functions; Introduction to crop
Simulation Models and their uses for optimization of Agricultural Inputs; STCR approach for precision
agriculture; Nanotechnology, definition, concepts and techniques, brief introduction about nanoscale
effects, nano-particles, nano-pesticides, nano-fertilizers, nano-sensors, Use of nanotechnology in seed,
water, fertilizer, plant protection for scaling-up farm productivity.

Practical

Introduction to GIS software, spatial data creation and editing. Introduction to image processing software.
Visual and digital interpretation of remote sensing images. Generation of spectral profiles of different
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objects. Supervised and unsupervised classification and acreage estimation. Multispectral remote sensing
for soil mapping. Creation of thematic layers of soil fertility based on GIS. Creation of productivity
and management zones. Fertilizers recommendations based of VRT and STCR techniques. Crop stress
(biotic/abiotic) monitoring using geospatial technology. Use of GPS for agricultural survey. Formulation,
characterization and applications of nanoparticles in agriculture. Projects formulation and execution related
to precision farming.

Suggested Readings:

1. Kumar, P., Patil, V., Kalpana D., Wale, B. and Vishal D. Precision Farming and Geoinformatics.
[Daya Publishing House. New Delhi.

2. Reddy S.R. 2017. Geoinformatics and Nanotechnology for Precision Farming. Kalyani Publishers.
3. Lillesand TM and Kiefer RW. 1994. Remote Sensing and Image Interpretation. 3rd Ed. Wiley.
4. Nielsen DR and Wendroth O. 2003. Spatial and Temporal Statistics. Catena Verloggmbh.
5. Star J and Esles J. 1990. Geographic Information System: An Introduction. Prentice Hall.
10. Rainfed Agriculture and Watershed Management — (New) 2(1+1)
Theory

Rainfed agriculture: Introduction, types, History of rainfed agriculture and watershed in India; Problems
and prospects of rainfed agriculture in India ; Soil and climatic conditions prevalent in rainfed areas;
Soil and water conservation techniques, Drought: types, effect of water deficit on physio-morphological
characteristics of the plants, Crop adaptation and mitigation to drought; Water harvesting: importance, its
techniques, Efficient utilization of water through soil and crop management practices,Management of crops
in rainfed areas, Contingent crop planning for aberrant weather conditions, Concept, objective, principles
and components of watershed management, factors affecting watershed management.

Practical

Studies on climate classification, studies on rainfall pattern in rainfed areas of the country and pattern of
onset and withdrawal of monsoons. Studies on cropping pattern of different rainfed areas in the country
and demarcation of rainfed area on map of India. Interpretation of meteorological data and scheduling of
supplemental irrigation on the basis of evapo-transpiration demand of crops. Critical analysis of rainfall and
possible drought period in the country, effective rainfall and its calculation. Studies on cultural practices for
mitigating moisture stress. Characterization and delineation of model watershed. Field demonstration on
soil & moisture conservation measures. Field demonstration on construction of water harvesting structures.
Visit to rainfed research station/watershed.

Suggested Readings:

1. Reddy, S.R. and Reddy, G.P. 2018. Dryland Agriculture. Kalyani Publishers.
Reddy TY. 2018. Dryland Agriculture Principles and Practices, Kalyani publishers
Das NR. 2007. Tillage and Crop Production. Scientific Publ.

Reddy, S. R. 2018. Principles of Agronomy. Kalyani Publishers.

A

Reddy, S.R. and Nagamani, C. 2019. Principles of Crop Production. Kalyani Publishers.
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II. GENETICS AND PLANT BREEDING

1. Fundamentals of Genetics 3(2+1)
Theory

Pre and Post Mendelian concepts of heredity, Mendelian principles of heredity. Architecture of chromosome;
chromonemata, chromosome matrix, chromomeres, centromere, secondary constriction and telomere;
special types of chromosomes. Chromosomal theory of inheritance- cell cycle and cell division- mitosis
and meiosis. Probability and Chi-square. Dominance relationships, Epistatic interactions with example.

Multiple alleles, pleiotropism and pseudoalleles, Sex determination and sex linkage, sex limited and sex
influenced traits, Blood group genetics, Linkage and its estimation, crossing over mechanisms, chromosome
mapping. Structural and numerical variations in chromosome and their implications, Use of haploids,
dihaploids and doubled haploids in Genetics. Mutation, classification, Methods of inducing mutations &
CIB technique, mutagenic agents and induction of mutation. Qualitative & Quantitative traits, Polygenes
and continuous variations, multiple factor hypothesis, Cytoplasmic inheritance. Genetic disorders. Nature,
structure & replication of genetic material. Protein synthesis, Transcription and translational mechanism of
genetic material, Gene concept: Gene structure, function and regulation, Lac and Trp operons.

Practical

Study of microscope. Study of cell structure. Mitosis and Meiosis cell division. Experiments on monohybrid,
dihybrid, trihybrid, test cross and back cross, Experiments on epistatic interactions including test cross and
back cross, Practice on mitotic and meiotic cell division, Experiments on probability and Chi-square test.
Determination of linkage and cross-over analysis (through two point test cross and three point test cross
data). Study on sex linked inheritance in Drosophila. Study of models on DNA and RNA structures.

Suggested Readings:
1. B.D. Singh. 2023. Fundamental of Genetics. Med Tech Science Press.
2. PK. Gupta. 2022. Genetics. Rastogi Publishers.
3. Phundan Singh. 2020. Genetics. Kalyani Publishers.

2. Principles of Seed Technology 3(1+2)

Theory

Seed and seed technology: introduction, definition and importance. Deterioration causes of crop varieties
and their control; Maintenance of genetic purity during seed production, seed quality; Definition, Characters
of good quality seed, different classes of seed. Foundation and certified seed production of important
cereals, pulses, oilseeds, fodder and vegetables. Seed certification, phases of certification, procedure for
seed certification, field inspection. Seed Act and Seed Act enforcement. Duty and powers of seed inspector,
offences and penalties. Seeds Control Order 1983, Varietal Identification through Grow Out Test and
Electrophoresis, Molecular and Biochemical test. Detection of genetically modified crops, Transgene
contamination in non-GM crops, GM crops and organic seed production. Seed drying, processing and
their steps, seed testing for quality assessment, seed treatment, its importance, method of application and
seed packing. Seed storage; general principles, stages and factors affecting seed longevity during storage.
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Measures for pest and disease control during storage. Seed marketing: structure and organization, sales
generation activities, promotional media. Factors affecting seed marketing, Role of WTO and OECD in
seed marketing. Private and public sectors and their production and marketing strategies.

Practical

Seed production in major cereals: Wheat, Rice, Maize, Sorghum, Bajra and Ragi. Seed production in major
pulses: Urd, Mung, Pigeonpea, Lentil, Gram, Field bean, pea. Seed production in major oilseeds: Soybean,
Sunflower, Rapeseed, Groundnut and Mustard. Seed production in important vegetable crops. Seed
sampling and testing: Physical purity, germination, viability, etc. Seed and seedling vigour test. Genetic
purity test: Grow out test and electrophoresis. Seed certification: Procedure, Field inspection, Preparation
of field inspection report. Visit to seed production farms, seed testing laboratories and seed processing plant.

Suggested Readings:

1. Rattan Lal Agarwal. Seed Technology.

2. Agrawal, P.K. 2010. Principles of Seed Technology. ICAR.

3. L.O. Copeland and M.B. McDonald. Principles of Seed Science and Technology.
3. Fundamentals of Plant Breeding 3(2+1)
Theory

Historical development, concept, nature and role of plant breeding, major achievements and future
prospects; Genetics in relation to plant breeding, modes of reproductionandapomixes, self-incompatibility
andmalesterility- geneticconsequences, cultivar options. Domestication, Acclimatization and Introduction;
Centres of origin/ diversity, components of Genetic variation; Heritability and genetic advance; Genetic
basis and breeding methods in self- pollinated crops - mass and pure line selection, hybridization
techniques and handling of segregating population; Multiline concept. Concepts of population genetics
and Hardy-Weinberg Law, Genetic basis and methods of breeding cross pollinated crops, modes of
selection; Population improvement Schemes- Ear to row method, Modified Ear to Row, recurrent selection
schemes; Heterosis and inbreeding depression, development of inbred lines and hybrids, composite and
synthetic varieties; Breeding methods in asexually propagated crops, clonal selection and hybridization;
Maintenance of breeding records and data collection; Wide hybridization and pre- breeding; Polyploidy in
relation to plant breeding, mutation breeding-methods and uses; Breeding for important biotic and abiotic
stresses; Biotechnological tools-DNA markers and marker assisted selection. Participatory plant breeding;
Intellectual Property Rights, Patenting, Plant Breeders and & Farmer’s Rights.

Practical

Plant Breeder’s kit, Study of germplasm of various crops. Study of floral structure of self-pollinated and
cross-pollinated crops. Emasculation and hybridization techniques in self- & cross-pollinated crops.
Consequences of inbreeding on genetic structure of resulting populations. Study of male sterility system.
Handling of segregationpopulations. Methods of calculating mean, range, variance, standard deviation,
heritability. Designs used in plant breeding experiments, analysis of Randomized Block Design. To work
out the mode of pollination in a given crop and extent of natural out-crossing. Prediction of performance of
double cross hybrids.
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Suggested Readings:
1. B.D. Singh. 2022. Plant Breeding: Principles and Methods. Med Tech Science Press.

2. Phundan Singh. 2014. Essentials of Plant Breeding. Kalyani Publishers.
3. B. D. Singh. 2018. Plant breeding: principles and methods. Kalyani Publisher.
4

. B.D. Singh and A. K. Singh. 2016. Marker assisted plant breeding: principles and practices. Spring-
er, New Delhi.

4. Crop Improvement — I (Kharif) 2(1+1)
Theory

Centers of origin, distribution of species, wild relatives in different cereals; pulses; oilseeds; fibres; fodders
and cash crops; vegetable and horticultural crops; Plant genetic resources, its utilization and conservation,
study of genetics of qualitative and quantitative characters; Important concepts of breeding self pollinated,
cross pollinated and vegetatively propagated crops; Major breeding objectives and procedures including
conventional and modern innovative approaches for development of hybrids and varieties for yield,
adaptability, stability, abiotic and biotic stress tolerance and quality (physical, chemical, nutritional); Hybrid
seed production technology in Maize, Rice, Sorghum, Pearl millet and Pigeonpea, etc. Ideotype concept
and climate resilient crop varieties for future.

Practical

Floral biology, emasculation and hybridization techniques in different crop species; viz., Rice, Jute, Maize,
Sorghum, Pear]l millet, Ragi, Pigeonpea, Urdbean, Mungbean, Soybean, Groundnut, Seasame, Caster,
Cotton, Cowpea, Tobacco, Brinjal, Okra and Cucurbitaceous crops. Maintenance breeding of different
kharif crops. Handling of germplasm and segregating populations by different methods like pedigree, bulk
and single seed decent methods; Study of field techniques for seed production and hybrid seeds production
in Kharif crops; Estimation of heterosis, inbreeding depression and heritability; Layout of field experiments;
Study of quality characters, donor parents for different characters; Visit to seed production plots; Visit to
AICREP plots of different field crops.

Suggested Readings:
1. Phundan Singh. 2014. Essentials of Plant Breeding. Kalyani Publishers.
2. B. D. Singh. 2018. Plant breeding: Principles and Methods. Kalyani Publisher.

3. Ali, J. and Wani, S. H. 2021. Rice Improvement: Physiological, Molecular Breeding and Genetic
Perspectives. Springers.

5. Crop Improvement — II (Rabi) 2(1+1)
Theory

Centers of origin, distribution of species, wild relatives in different cereals; pulses; oilseeds; fodder crops
and cash crops; vegetable and horticultural crops; Plant genetic resources, its utilization and conservation;
study of genetics of qualitative and quantitative characters; Major breeding objectives and procedures
including conventional and modern innovative approaches for development of hybrids and varieties for
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yield, adaptability, stability, abiotic and biotic stress tolerance and quality (physical, chemical, nutritional);
Hybrid seed production technology of rabi crops. Ideotype concept and climate resilient crop varieties for
future.

Practical

Floral biology, emasculation and hybridization techniques in different crop species namely Wheat, Oat,
Barley, Chickpea, Lentil, Field pea, Rajma, Horse gram, Rapeseed Mustard, Sunflower, Safflower, Potato,
Berseem. Sugarcane, Tomato, Chilli, Onion; Handling of germplasm and segregating populations by
different methods like pedigree, bulk and single seed decent methods; Study of field techniques for seed
production and hybrid seeds production in Rabi crops; Estimation of heterosis, inbreeding depression and
heritability; Layout of field experiments; Study of quality characters, study of donor parents for different
characters; Visit to seed production plots; Visit to AICRP plots of different field crops

Suggested Readings:

1. Phundan Singh. 2014. Essentials of Plant Breeding. Kalyani Publishers.
2. B. D. Singh. 2018. Plant breeding: Principles and Methods. Kalyani Publisher.

3. Wuletaw, T. M. S., Sawsan, A. T., Samira, E., Paula, S., Adil, E., Kenza, E., Khaled, E., Sherif, T,
Solomon, G. A. and Michael, B. 2019. Wheat Breeding Handbook at ICARDA. ICARDA.

I11. SOIL SCIENCE & AGRICULTURAL CHEMISTRY
1. Fundamentals of Soil Science 3(2+1)
Theory

Soil as a natural body, Pedological and edaphological concepts of soil; Soil genesis: soil forming rocks
and minerals; weathering, processes and factors of soil formation; Soil Profile, components of soil; Soil
physical properties: soil-texture, structure, density and porosity, soil colour, consistence and plasticity;
Elementary knowledge of soil taxonomy classification and soils of India; Soil water retention, movement
and availability; Soil air, composition, gaseous exchange, problem and plant growth, Soil temperature;
source, amount and flow of heat in soil; effect on plant growth, Soil reaction-pH, soil acidity and alkalinity,
buffering, effect of pH on nutrient availability; soil colloids inorganic and organic; silicate clays: constitution
and properties; sources of charge; ion exchange, cation exchange capacity, base saturation; soil organic
matter: composition, properties and its influence on soil properties; humic substances - nature and properties;
soil organisms: macro and micro organisms, their beneficial and harmful effects; Soil pollution - behaviour
of pesticides and inorganic contaminants, prevention and mitigation of soil pollution.

Practical

Study of soil profile in field. Study of soil sampling tools, collection of representative soil sample, its
processing and storage. Study of soil forming rocks and minerals. Determination of soil density, moisture
content and porosity. Determination of soil texture by feel and Bouyoucos Methods. Studies of capillary rise
phenomenon of water in soil column and water movement in soil. Determination of soil pH and electrical
conductivity. Determination of cation exchange capacity of soil. Study of soil map. Determination of soil
colour. Demonstration of heat transfer in soil. Estimation of organic matter content of soil.
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Suggested Readings:

1. Raymond R. Weil and Nyle C. Brady. 2022. The Nature and Properties of Soils, 15th edition. Pearson
Education.

ISSS. 2012. Fundamentals of Soil Science. ISSS New Delhi.
Das, D.K. 2020. Introductory Soil Science. Kalyani Publishers.
T.D. Biswas and S.K. Mukherjee. 2017. Text Book of Soil Science, 2nd Edn. McGraw Hill.

Goswami, N.N., Rattan, R.K., Dev, G., Narayanasamy, G., Das, D.K., Sanyal, S.K., Pal, D.K. and
Rao, D.L.N. 2009. Fundamentals of Soil Science. Second Edn. Indian Society of Soil Science, New
Delhi.

v ok W N

2. Manures, Fertilizers and Soil Fertility Management 3(2+1)

Theory

Introduction and importance of organic manures, properties and methods of preparation of bulky and
concentrated manures. Green/leaf manuring. Fertilizer recommendation approaches. Integrated nutrient
management.

Chemical fertilizers: classification, composition and properties of major nitrogenous, phosphatic, potassic
fertilizers, secondary & micronutrient fertilizers, Complex fertilizers, nano fertilizers Soil amendments,
Fertilizer Storage, Fertilizer Control Order. History of soil fertility and plant nutrition. criteria of essentiality.
role, deficiency and toxicity symptoms of essential plant nutrients, Mechanisms of nutrient transport to
plants, factors affecting nutrient availability to plants. Chemistry of soil nitrogen, phosphorus, potassium,
calcium, magnesium, sulphur and micronutrients. Soil fertility evaluation, Soil testing. Critical levels of
different nutrients in soil. Forms of nutrients in soil, plant analysis, rapid plant tissue tests. Indicator plants.
Methods of fertilizer recommendations to crops. Factor influencing nutrient use efficiency (NUE), methods
of application under rainfed and irrigated conditions.

Practical

Introduction of analytical instruments and their principles, calibration and applications, Colorimetry
and flame photometry. Estimation of soil organic carbon, Estimation of alkaline hydrolysable N in soils.
Estimation of soil extractable P in soils. Estimation of exchangeable K; Ca and Mg in soils . Estimation
of soil extractable S in soils.. Estimation of DTPA extractable Zn in soils. Estimation of N in plants.
Estimation of P in plants. Estimation of K in plants. Estimation of S in plants.

Suggested Readings:
1. K.S. Yawalkar, J.P. Agarwal, S. Bokde. 2012. Manures and Fertilisers, 12th Edition. Jain Publisher.

2. Havlin, J. L., Tisdale, S. L., Nelson, W. L. and Beaton, J. D. 2016. Soil Fertility and Fertilizers.
Pearson Publishers.

3. ISSS. 2012. Fundamentals of Soil Science. ISSS New Delhi.
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3. Problematic Soils and their Management (New) 2(2+0)

Theory

Soil quality and health, Distribution of Waste land and problem soils in India. Their categorization based on
properties. Reclamation and management of Saline and sodic soils, Acid soils, Acid Sulphate soils, Eroded
and Compacted soils, Flooded soils, Polluted soils.

Irrigation water — quality and standards, utilization of saline water in agriculture. Remote sensing and GIS
in diagnosis and management of problem soils.

Multipurpose tree species, bio remediation through MPTs of soils, land capability and classification, land
suitability classification. Problematic soils under different Agro-ecosystems.

Suggested Readings:
1. ISSS. 2012. Fundamentals of Soil Science. ISSS New Delhi.
2. Das, D.K. 2020. Introductory Soil Science. Kalyani Publishers.
3. Bear FE. 1964. Chemistry of the Soil. Oxford & IBH.

4. Jurinak JJ. 1978. Salt-affected Soils. Department of Soil Science & Biometeorology. Utah State
University

5. USDA Handbook No. 60. 1954. Diagnosis and improvement of Saline and Alkali Soils. Oxford &
IBH.

IV. ENTOMOLOGY

1. Fundamentals of Entomology 4(3+1)
Theory

Part-1

History of Entomology in India. Major points related to dominance of Insecta in Animal kingdom.
Classification of phylum Arthropoda upto classes. Relationship of class Insecta with other classes of
Arthropoda. Morphology: Structure and functions of insect cuticle and molting. Body segmentation.
Structure of Head, thorax and abdomen. Structure and modifications of insect antennae, mouth parts, legs,
Wing venation, modifications and wing coupling apparatus. Structure of male and female genital organ.
Metamorphosis and diapause in insects. Types of larvae and pupae. Structure and functions of digestive,
circulatory, excretory, respiratory, nervous, secretary (Endocrine) and reproductive system, in insects. Types
of reproduction in insects. Major sensory organs like simple and compound eyes, chemoreceptor.

Part-11

Insect Ecology: Introduction, Environment and its components. Effect of abiotic factors— temperature,
moisture, humidity, rainfall, light, atmospheric pressure and air currents. Effect of biotic factors — food
competition, natural and environmental resistance.

Part I11

Categories of pests. Concept of IPM, Practices, scope and limitations of IPM. Classification of insecticides,
toxicity of insecticides and formulations of insecticides. Chemical control- importance, hazards and
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limitations. Recent methods of pest control, repellents, anti feed ants, hormones, attractants, gamma
radiation. Insecticides Act 1968- Important provisions. Application techniques of spray fluids. Symptoms
of poisoning, first aid and antidotes.

Part -1V

Systematics: Taxonomy —importance, history and development and binomial nomenclature. Definitions of
Biotype, Sub-species, Species, Genus, Family and Order. Classification of class Insecta upto Orders, basic
groups of present day insects with special emphasis to orders and families of Agricultural importance like
Orthoptera: Acrididae, Tettigonidae, Gryllidae, Gryllotalpidae; Dictyoptera: Mantidae, Blattidae; Odonata;
Isoptera: Termitidae; Thysanoptera:

Thripidae; Hemiptera: Pentatomidae, Coreidae, Cimicidae, Pyrrhocoridae, Lygaeidae, Cicadellidae,
Delphacidae, Aphididae, Coccidae, Lophophidae, Aleurodidae, Pseudococcidae; Neuroptera: Chrysopidae;
Lepidoptera: Pieridae, Papiloinidae, Noctuidae, Sphingidae, Pyralidae, Gelechiidae, Arctiidae, Saturnidae,
Bombycidae; Coleoptera: Coccinellidae, Chrysomelidae, Cerambycidae, Curculionidae, Bruchidae,
Scarabaeidae; Hymenoptera: Tenthridinidae, Apidae. Trichogrammatidae, Ichneumonidae, Braconidae,
Chalcididae; Diptera: Cecidomyiidae, Tachinidae, Agromyziidae, Culicidae,Muscidae, Tephritidae.

Practical

Methods of collection and preservation of insects including immature stages; External features of
Grasshopper/Blister beetle; Types of insect antennae, mouthparts and legs; Wing venation, types of wings
and wing coupling apparatus. Types of insect larvae and pupae; Dissection of digestive system in insects
(Grasshopper); Dissection of male and female reproductive systems in insects (Grasshopper); Study of
characters of orders Orthoptera, Dictyoptera, Odonata, Isoptera, Thysanoptera, Hemiptera, Lepidoptera,
Neuroptera, Coleoptera, Hymenoptera, Diptera and their families of agricultural importance. Insecticides
and their formulations. Pesticide appliances and their maintenance. Sampling techniques for estimation of
insect population and damage.

Suggested Readings:

1. Ragumoorthi, K.N., Balasubramani, V. and Srinivasan M.R. 2017. Insecta An Introducation. A. E.
Publications.

2. Ragumoorthi, K.N., Srinivasan M.R. and Balasubramani, V. 2012. Principles of Applied Entomology.
A. E. Publications.

3. ICAR 2001: Handbook of Horticulture, ICAR New Delhi.
2. Pests of Crops and Stored Grains and their Management 3(2+1)

Theory

General account on nature and type of damage by different arthropods pests. Scientific name, order, family,
host range, distribution, biology and bionomics, nature of damage, and management of major pests and
scientific name, order, family, host range, distribution, nature of damage and control practice other important
arthropod pests of various field crop, vegetable crop, fruit crop, plantation crops, ornamental crops, spices
and condiments. Factors affecting losses of stored grain and role of physical, biological, mechanical and
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chemical factors in deterioration of grain. Insect pests, mites, rodents, birds and microorganisms associated
with stored grain and their management. Storage structure and methods of grain storage and fundamental
principles of grain store management.

Practical

Identification of different types of damage. Identification and study of life cycle and seasonal history of
various insect pests attacking crops and their produce: (a) Field Crops; (b) Vegetable Crops; (c) Fruit
Crops; (d) Plantation, gardens, Narcotics, spices & condiments. Identification of insect pests and Mites
associated with stored grain. Determination of insect infestation by different methods. Assessment of losses
due to insects. Calculations on the doses of insecticides application technique. Fumigation of grain store
/ godown. Identification of rodents and rodent control operations in godowns. Identification of birds and
bird control operations in godowns. Determination of moisture content of grain. Methods of grain sampling
under storage condition. Visit to Indian Storage Management and Research Institute, Hapur and Quality
Laboratory, Department of Food., Delhi. Visit to nearest FCI godowns.

Suggested Readings:
1. B Vasanthraj David and V.V. Ramamurthy. Elements of Economic Entomology.
2. G. S. Dhaliwal and Ramesh Arora. An Introduction to Integrated Pest Management.

3. Ragumoorthi, K.N., Srinivasan M.R. and Balasubramani, V. 2012. Principles of Applied Entomology.
A. E. Publications.

3. Management of Beneficial Insects 2(1+1)
Theory

Importance of beneficial Insects, Beekeeping and pollinators, bee biology, commercial methods of
rearing, equipment used, seasonal management, bee enemies and disease. Bee pasturage, bee foraging and
communication. Insect pests and diseases of honey bee. Role of pollinators in cross pollinated plants.

Types of silkworm, voltinism and biology of silkworm. Mulberry cultivation, mulberry varieties and
methods of harvesting and preservation of leaves. Rearing, mounting and harvesting of cocoons. Pest and
diseases of silkworm, management, rearing appliances of mulberry silkworm and methods of disinfection.

Species of lac insect, morphology, biology, host plant, lac production — seed lac, button lac, shellac, lac-
products. Identification of major parasitoids and predators commonly being used in biological control.

Insect orders bearing predators and parasitoids used in pest control and their mass multiplication techniques.
Important species of pollinator, weed killers and scavengers with their importance.

Practical

Honey bee species, castes of bees. Beekeeping appliances and seasonal management, bee enemies and
disease. Bee pasturage, bee foraging and communication. Types of silkworm, voltinism and biology of
silkworm. Mulberry cultivation, mulberry varieties and methods of harvesting and preservation of leaves.
Species of lac insect, host plant identification. Identification of other important pollinators, weed killers and
scavengers. Visit to research and training institutions devoted to beekeeping, sericult