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ACADEMIC PROGRAMME

Course structure and credit Allocation
B.Sc. (Hons) Agriculture

[S. No Papa- Code | o ~ Course Title ] Mﬂ(ﬁi_s_njﬂgu_tipﬂ Credit Hours | Total
T[] 1] P | Credit
= ; L . Hours |
FIRST YEAR
Semester I
L. I—-»'E":_IW}I(}I Induction cum Foundation Course T - - | 1week o
(Deekshaarambh) Non-gradial
2. | AGRNG-102 Introductory Mathematics 5] 25| - 1(1+0)
Non-gradial
3. | AGRSEC-101| Mushroom Production Technology | - | - | 100 |  2(0+2)
g
4. Ac_i\ssc-l 02 Beneficial Insect Farming - -0 2042)
5. | AGR-101 Communication Skills 50 [ 20 30 | 20+ |
6. | AGR-102 Fundamentals of Agronomy 50 | 20 | 30 | 3@+)
7. | AGR-103 Fundamentals of Soil Seience | 50 [ 20 [ 30 [ 3@+ |, (11+10)
8 | AGR-104 Fundamentals of Horticulture 50 | 20 | 30 32+1)
9. | AGR-105 | FarmingBased Livelihood Systems | 50 | 20 | 30 | 3(2+1)
10. AGR-106 Rural Sociology and Educational 75| 25 - 2(2+0)
Psychology .
11. AGR-107 National Service Scheme (NSS-1)/ - 100 1(0+1)
National Cadet Corps (NCC-I) |
|
Semester 11
I | AGRSEC-201|  Poultry Production Technology -] - T 2042 )
2 | AGRSEC-202| Post-Harvest Processing Technology| - - | 100 2(0+2)
3 AGR-201 Personality Development 50 | 20 | 30 2(1+1)
4 | AGR202 | Environmental Studies and Disaster | 50 | 20 | 30 | 3@eny | 21(10+1D)
Management
5 AGR-203 Soil Fertility Management 50 [ 20 | 30 3(2+1)
6 AGR-204 Fundamentals of Entomology 50| 20| 30 3(2+1)
7 AGR-205 | Livestock and Poultry Management | 50 | 20 | 30 2(1+1)
8 AGR-206 Fundamentals of Plant Pathology | 50 | 20 | 30 3(2+1)
V'/g AGR-207 NSS-I/NCC-IT - | - 100 10+1) |
! AGRNG-201 Introductory Biology 75 | 25 - 2(1+1)
. Non-gradial
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SECOND YEAR
—_— B
Semester I11
1 m Organic Production Technology - - 10| 2042) :
2 AGR-301 Entrepreneurship Developmentand | S0 | 20 | 30 | 20141)
| | Business Management 1
3 AGR-302 | Physical Education, First Aid and - - | 100 2(0+2)
] Yoga Practices —t { 21(09+12
4 | AGR303 Principles of Genetics S0 [ 20 [ 30 | 20+1) | 2MO9+12)
5 | AGR-304 | Crop Production Technology-I S0 | 20 [ 30 | 3@+
= (Kharif crops)
6 AGR-305 | Production Technology of Fruitand | 50 | 20 | 30 2(1+1)
Plantation Crops
7 AGR-306 Fundamentals of Extension 50 | 20 | 30 2(1+1)
Education
8 | AGR-307 Fundamentals of Nematology 50 | 20 | 30 2(1+1)
9 AGR-308 | Insect Ecology and Integrated Pest | S0 | 20 | 30 2(1+1)
Management
10 | AGR-309 | Principles and Practices of Natural | 50 | 20 | 30 2(1+1)
Farming ]
Semester IV
1 | AGRSEC-401|  Biofertilizer and Biopesticide = | - [ 100]  2(0+2)
Production
2 | AGR-401 Agricultural Informatics and 01 20| 30 | 3241)
Artificial Intelligence
3 | AGR-402 Production Technology of 50 | 20 | 30 2(1+1)
Vegetables and Spices 21(12+09)
4 | AGR-403 Principles of Agricultural 525 - 2(2+0)
Economics and Farm Management
5 | AGR-404 | Crop Production Technology-II 50 | 20 | 30 32+1)
(RabiCrops) | | | |
6 | AGR-405 Farm Machinery and Power 50 [ 20 | 30 2(1+1)
7 AGR-406 Water Management 50 | 20 | 30 2(1+1)
8 | AGR-407 Problematic Soils and their 50 | 20 | 30 2(1+1)
management
9 | AGR-408 Basics of Plant Breeding 300120 30 | 30241
THIRD YEAR
Semester V s
1 AGR-501 Agricultural Marketing and Trade | 50 | 20 | 30 3(2+1) ¥
2 | AGR-502 | Introduction to Agro-meteorology | 50 | 20 | 30 2(1+1)
22(13+09)
3 | AGR-503 | Fundamentals of Crop Physiology | 50 [ 20 [ 30 | 3.5, h o
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- AGR-504 Pest management in Crops and 50 1 20 | 30 3(2+1) I

Stored Grains |

5 | AGR-505 | Diseases of Field and Horticultural | 30 | 20 | 30 3e+) |
— Crops and their Management

6 AGR-506 Crop Improvement-I 50 | 20 | 30 2(1+1)

7| AGR-507 Weed Management 50 [ 20 | 30 [ (41

8 | AGR-508 | Ornamental Crops, MAPs and S0 [ 20 [ 30 | (141

Landscaping |
9 | AGR-509 Introductory Agroforestry 50 | 20| 30 2(1+1)
10 | AGRT-501 Educational Tour =l - | - 2(0+2)

Non-gradial

Semester VI

1| AGR-601 |Fundamentals of Agri-Biotechnology | 30 | 20 | 30 [ 30241

2 | AGR-602 | Basicand Applied Agricultural 50 | 20 | 30 3(2+1)
= Statistics
3 | AGR-603 Crop Improvement-II 50 | 20 | 30 2(1+1)

4 | AGR-604 | Renewable Energy in Agriculture | 50 | 20 | 30 2(1+1) | 21(12+09)
and Allied Sector
5 | AGR-605 | Dryland Agriculture /Rainfed 50 | 20 | 30
Agriculture and Watershed
Management

6 | AGR-606 | Essentials of Plant Biochemistry 50 | 20 | 30 3(2+1)

2(1+1)

7 | AGR-607 | Agricultural Microbiology and 50 | 20 | 30

Bioremediation AL

8 | AGR-608 Agricultural Finance and 30 | 20| 30 | p(q+41)
Cooperation
9 | AGR-609 | Fundamentals of Seed Scienceand | 50 | 20 | 30 2(1+1)
Technology

FOURTH YEAR

Semester VII

AGREC 701-709
Any 5 Elective Courses, each of 4 (3+1) credits
for B.Sc (Hons) Agriculture Degree
(See Appendix 1 for list of elective courses)

s0 | 20 | 30 20 (15+5)

Semester VIII

AGR RAWE 801-813
Student READY (RAWE/Industrial Attachment/ Experiential, 50 | 20 | 30
Learning / Hands on Training/Project Work / Internship) 20

TOTAL CREDITS 167
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SN ;
e Code Evaluation Criteria for RAWE Programme | Credits | Mark

BV Ty —
—— :211 RAWE-801 Agroiionty 2(0+2) 100
——~—3——_ ry R RAWE-802 Genetics and Plant Breeding 1(0+1) 100
—-——Z-_._.—_KME__{(E_ Soil Science and Agricultural Chemistry 10+1) i
St GR RAWE-804 Animal Husbandry and Dairving 2(0+2) 100
_.___6_____ AGR RAWE-805 Agricultural Economics 100+1) 100
____'}___M'soﬁ Agricultural Engineering 1(0+) 100
" | AGRRAWE-§07 Plant Pathology 1(0+1) 100
—._.j____ AGR RAWE-808 Horticulture 22) 100

9
— AGR RAWE-809 Agricultural Extension 2(0+2) 100
-____10__ AGR RAWE-810 Soil Conservation 10+D) 300

1
_.___i__ AGR RAWE-811 Agricultural Entomology 1(0+1) 100

12 AGR RAWE-812 Plant Clinic 2(0+2) 100

13 AGR RAWE-813 Agro-Tndustrial 3(0+3) 100

ONLINE COURSES" 10"
GRAND TOTAL 167+10*
Rashtra Gaurav
AGRG-1 Course to be completed in II or any even Non-gradial | 100
semester

T=Theory, I= Internal, P=Practical
*  Credit hour allocation is based on the course content

** Non-gradial course=A course compulsoril
Agriculture degree programme. It will be assessed on a Satisfactory or Not-

being graded.

y registered by the student for the completion of B.Se. (Hons)
satisfactory basis, rather than

Appendix 1
List of Elective Courses:
1 | AGREC-701 | Agri-Business Management
2 | AGREC-702 | Commercial Plant breeding
3 | AGREC-703 | Biopesticides and Biofertilizers
4 | AGREC-704 | Hi-tech Horticulture
5 | AGREC-705 | Protected Cultivation
6 | AGREC-706 | Commercial Seed Production
7 | AGREC-707 | Principles and Practices of Organic Farming and Conservation Agriculture
8 | AGREC-708 | Food Science and Nutrition
9 | AGREC-709 | Post Harvest Technology and Value Addition
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DETAILED SYLLABI
Semester I
'S. No.| Code | ~ Course Title T I P Credit Hours
| AGRNG-101 | Induction-cum-Foundation course . . I week
L (Deeksharambh) ) Non-gradial
2| AGRNG-102 Introductory Mathematics 75 25| - 1(1+0)
Non-gradial
3 AGESEC- 101{ Mushroom Production Technology | - - | 100 2(0+2)
4 | AGSEC-102 Beneficial Insect Farming - - | 100 2(0+2)
5 AGR-10] Communication Skills 50 | 20 | 30 2(1+1)
6 AGR-102 Fundamentals of Agronomy 50 | 20 | 30 3(2+1)
7 AGR-103 Fundamentals of Soil Science 50 | 20 | 30 3(2+1)
8 AGR-104 Fundamentals of Horticulture 50 | 20 | 30 3(2+1)
9 AGR-105 | Farming Based Livelihood Systems | 50 | 20 | 30 3(2+1)
10 AGR-106 Rural Sociology and Educational | 75 | 25 | - 2(2+0)
Psychology
11 AGR-107 National Service Scheme (NSS-I) / - - 100 1(0+1)
National Cadet Corps (NCC-I)
Total 21(11+10)
\/ - ake- 7 -(
1] 6] re1f )\ A
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AGRNG-10}
INDUCTION-CUM FOUNDATION COURSE
(Deeksharambh)

Credit Hours: 1(1+0), Non-gradial

Objectives:

To support the cultural integration of students from diverse backgrounds
Understand the academic framework

Improve life and social skills

Develop social awareness, ethics, values, teamwork, leadership, and creativity
[dentify strengths and weaknesses in core areas of the discipline

The structure shall include of the following:

1,

Lh

Interactions with academia, a community concerned with the pursuit of research, education, and
scholarship

Interaction with alumni, business leaders, perspective employers, outstanding achievers in related
fields, and people with inspiring life experiences

Group activities to identify the strength and weakness as well as to create a platform to learn
from each other’s life experiences

Activities to enhance cultural integration of students from different backgrounds

Visits to related fields/establishments

Sessions on personality development for instilling life and social skills, social awareness, ethics and
values, teamwork, leadership, etc.) and communication skills
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AGRNG-102
INTRODUCTORY MATHEMATICS

Credit hours: 1(1+0), Non-gradial
Objective:

To provide preliminary knowledge of mathematics to the students.

Theory:

Algebra: Progressions- Arithmetic, Geometric and Harmonic Progressions.

Matrices: Definition of Matrices, Addition, Subtraction, Multiplication, Transpose and Inverse up to 3rd
order by adjoint method, Properties of determinants up to 3rd order and their evaluation.

Differential Calculus: Definition, Differentiation of function using first principle, Derivatives of sum,
difference, product and quotient of two functions, Methods, Increasing and Decreasing Functions.
Application of Differentiation- Growth rate, Average Cost, and Marginal cost, Marginal Cost, Marginal
Revenue. '

Partial differentiation: Homogeneous function, Euler’s theorem, Maxima and Minima of the functions
of the form y = f (x) and y = f (x1, x2).

Integral Calculus: Integration -Definite and Indefinite Integrals-Methods- Integration by substitution,
Integration by parts. Area under simple well-known curves.

Mathematical models in agricultural systems, classification of mathematical models- Fitting of Linear,
quadratic and exponential models to experimental data.

Suggested readings:

1. NCERT, 2012, Mathematics of Class XII, NCERT, India.

2. A Textbook of Mathematics XI and XII (Part I and II), Maharashtra State Board of Secondary and
Higher Secondary Education, Pune.

3. Sharma RD, 2014, Mathematics of Class XII, Dhanpat Rai Publishing

4. Mensuration-I by Pierpoint.
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AGRSEC-101
MUSHROOM PRODUCTION TECHNOLOGY
Credit Hours: 2 (0+2)

Objective:

Study of current status and scope of mushroom production technology in India and U.P. and its potential
for entreprencurship.

Practical:

Study of important features of edible fungi: Nutritional composition, medicinal benefits, therapeutic
applications; Study of nutritional and medicinal value of mushrooms; Types of media, sterilization
techniques; Tissue culture preparation, sub-culturing, culture maintenance and preservation; Spawn
preparation techniques: Types of spawn (grain, sawdust, liquid), methods of spawn preparation, quality
control; Collection of wild mushroom flora: Identification of wild mushrooms, ecological significance
and safety measures; Raw material formulations for Agaricus bisporus (Button mushroom); Sourcing
and preparation; Composting: Long and Short methods - Long method vs. short method of composting;
Environmental factors and common challenges; Casing preparation: Importance of casing, types of
casing materials, methods and maintenance; Study of crop management practices: Environmental
controls, watering, ventilation and humidity management; Mushroom farm design and infrastructure
required for commercial unit: Farm layout, design requirements, essential infrastructure; Cultivation
techniques of Pleurotus florida (Dhingri) mushroom; Cultivation techniques of Volvariella volvacea
(Paddy straw) mushroom; Cultivation techniques of Calocybe indica (Milky) mushroom, Lentinus
edodes (Shiitake) mushroom; Study of marketing of mushrooms: Market analysis, distribution channels,
pricing strategies and customer engagement; Mushroom diseases and their control: Common diseases,
symptoms, prevention and control measures; Preparation of value-added products from mushrooms:
Types of value-added products, processing techniques, product development ideas; Working-out the
Economics of Mushroom production: Input requirement and its cost for mushroom production;
Exposure visit(s) to Commercial Unit(s): Practical learning through visits to established commercial
mushroom farms.

Suggested readings:

I Atextbook on mushroom cultivation: Theory and Practice, Aggarwal, A., Sharma, Y. P. and Jangra,
E., Newrays Publishing House.

2. Mushroom Cultivation, Tripathi, D.P. (2005), Oxford & IBH Publishing Co. Pvt. Ltd., New Delhi.

3. Mushroom cultivation technology, Acharya, K., Roy, A. and Sarkar, J., Techno world, Kolkata.

4. Mushroom production and processing technology (2010), Pathak Yadav Gour, Agrobios (India).
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AC!EEC—II]Z
BENEFICIAL INSECT FARMING
Credit Hours: 2(0+2)

Objective:

To learn about Apiculture, or beekeeping, the scientific maintenance of honeybee colonies in hives to
collect products like honey, beeswax, and propolis for professional marketing,

Practical:

Historical development of apiculture at global level and in India; Classification of bees; Global
distribution of genus Apis and races; Morphology and anatomy of honeybee; Honeybee biology,
ecology, adaptations; Honeybee behaviour- nest founding, comb construction, brood care, defense, other
in-house and foraging activities; Bee pheromones; Honeybee communication. Commercial beekeeping
as an enterprise; Design and use of bee hives; Apicultural equipment; Seasonal bee husbandry;
Honeybee nutrition and artificial diets; Absconding, swarming, drifting- causes and management;
Curbing drone rearing; Laying worker menace- causes, signs and management. Bee genetics; Principles
and procedures of bee breeding; Screening of honeybee colonies; Techniques in mass queen bee rearing;
Mating nuclei and their establishment; Selective mating; Queen bee management; Bee packages.
Ectoparasitic and endoparasitic bee mites- biology, ecology, nature of damage, management tactics;
Wax moths, wasps and ants- biology, ecology, nature and symptoms of damage, management tactics;
Predatory birds, their damage potential and management tactics; Pesticide poisoning of honeybees, signs
and protection; Protocols in evaluation of pesticide toxicity to honeybees; Honey- composition,
properties, crystallization, post-harvest handling and processing; Honey quality standards and
assessment; Apicultural diversification- potential and profitability; Production/ collection of bee pollen,
propolis, royal jelly, bee venom and bees wax and their post-harvest handling; Apitherapy; Value
addition of hive products; Development of apiculture project. Non-Apis pollinators, their augmentation
and conservation; Role of bee pollinators in augmenting crop productivity; Managed bee pollination of
CIops.

Morphological characteristics of honey bee; Mouthparts; digestive, respiratory and reproductive
adaptations in different castes of honey bees; Recording of colony performance; Seasonal bee
husbandry practices; Swarming, queen lessness, swarming, laying workers menaces, etc. and their

remedies; Innovative techniques in mass queen bee rearing; selection and breeding of honey bees;

Instrumental insemination; Formulation of artificial diets and their feeding; Production technologies for
various hive products; Bee enemies and diseases and their management; Recording pollination
efficiency; Application of various models for determining pollination requirement of crop; Developing
a beekeeping project.

Suggested readings:

I Singh, S., 1975, Bee keeping in Tndia — ICAR, New Delhi., 214p.

2. Sunita, N.D, Guled, M.B, Mulla S.R and Jagginavar,2003, Beekeeping.

3. UAS Dharwad Mishra, R.C. and Rajesh Gar. 2002. Prospective in Indian Apiculture. Agrobios,
Jodhpur,

Singh, D and Singh, D.P. 2006. A handbook of Beekeeping, Agrobios (India).

Biological control by natural enemies. Cambridge University Press; 2 edition (27 June 1991).
Roger A. Morse, Kim Flottum, 1998. Honeybee Pests, Predators and Diseases; 3rd edition.
Mishra R.C. (1995) Honeybees and their management in India. ICAR Publication, New Delhi

ey s
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8.

Gupta, J K. 2010. Spring management of honeybec colonies. In “OAPI012 Management of

hOflcybv:ee colonies; Seasonal and specific management (Block 2), Indira Gandhi National open
umversity, school of Agriculture, New Delhi.

11
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AGR-101
COMMUNICATION SKILLS
Credit Hours: 2(1+1)

Objective:

To acquire competence in oral, written and non-verbal communication, develop strong personal and
professional communication and demonstrate positive group communication

Theory:

Communication process: The magic of effective communication; Building self-esteem and overcoming
fears; Concept, nature and significance of communication process; Meaning, types and models of
communication; Verbal and non-verbal communication; Linguistic and non-linguistic barriers to
communication and reasons behind communication gap/ miscommunication.

Basic communication skills: Listening, speaking, reading and writing skills; Precis
writing/abstracting/summarizing; Style of technical communication; Curriculum vitae/resume writing;
Innovative methods to enhance vocabulary, analogy questions.

Structural and functional grammar: Sentence structure, modifiers, connecting words and verbals;
Phrases and clauses; Case: Subjective case, possessive case, objective case; Correct usage of nouns,
pronouns and antecedents, adjectives, adverbs and articles; Agreement of verb with the subject: Tense,
mood, voice; Writing effective sentences; Basic sentence faults.

Practical:

*  Listening and taking notes

*  Writing skills: precis writing, summarizing and abstracting

*  Reading and comprehension (written and oral) of general and technical articles
*  Micro-presentations and impromptu presentations: Feedback on presentations
*  Stage manners: Grooming, body language, voice modulation, speed

*  Group discussions

+  Public speaking exercises

«  Vocabulary building exercises

+ Interview techniques

+  Organization of events

Suggested readings:

ot

Allport, G W, 1937, Personality: A Psychological Interpretation. Holt, New York.

Brown Michele and Gyles Brandreth, 1994, How to Interview and be Interviewed. Sheldon Press
London.

Carnegie Dale, 1997, The Quick and Easy Way to Effective Speaking. Pocket Books, New York.
Francis Peter S J, 2012, Soft Skills and Professional Communication. Tata McGraw Hill, New Delhi
Kumar S and Pushpa Lata, 2011, Communication Skills. Oxford University Press.

Neuliep James W, 2003, Intercultural Communication A Contextual Approach. Houghton Mifflin
Co Boston.

7. Pease, Allan, 1998, Body Language. Sudha Publications, Delhi,

8. Raman M und Singh I, 2000, Business Communication. Oxford University Press.

9. SeelyJ, 2013, Oxford Guide to Effective Writing and Speaking. Oxford University Press.

10. Thomson A J and Martinet A V, 1977, A Practical English Grammar. Oxford University

i
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AGR-102
FUNDAMENTALS OF AGRONOMY
Credit Hours: 3(2 +1)

Objective:

To impart the basic and fundamental knowledge of Agronomy

Theory:

Agronomy and its scope: Definition, meaning and scope of agronomy; Art, science and business of crop
production, relation of agronomy with other disciplines of agricultural science; Fields crops and
classiﬁcation, importance, ecology and ecosystem; Seeds and sowing: Definitions of crops, variety and
seed; Factors affecting crop establishment: Good quality secd, proper tillage, time of sowing seed rate,
depth and method of sowing: broadcasting, drilling, dibbling, transplanting etc; Tillage and tilth:
Definition, objectives, types, advantages and disadvantages of tillage including conservation tillage.
Crop density and geometry: Plant geometry and planting geometry, its effect on growth, yield

Crop nutrition: Definition of essential nutrients, criteria of essentiality, functional elements,
classification of essential nutrients, role of macro and micronutrients. Nutrient absorption, active and
passive absorption of nutrients, forms of plant nutrients absorbed by plants, Combined /un-combined
forms; Manures and fertilizers, nutrient use efficiency: Sources of nutrients: Inorganic (fertilizers),
organic (manures) and bio-fertilizers; their classification and characteristics, method of preparation and
role of organic manures in crop production; Integrated Nutrient Management: Meaning, different
approaches and advantages of INM; Green manure- role in crop production: Definition, objectives, types
of green manuring, desirable characteristics, advantages and limitations of green manuring.

Water management: Water resources of the world, India and the state; Soil moisture constants,
gravitational water, capillary water, hygroscopic water, Concept of water availability to plants, soil-
plant-water relationship, crop water requirement, water use efficiency; Methods of irrigation:
Scheduling of irrigation, different approaches to scheduling irrigation.

Weeds: Definition, importance and basics of classification of weeds and their control.

Cropping systems: Factors affecting cropping systems, major cropping patterns and systems in the
country; Sustainable crop production: Definition, importance and practices, natural resources and
conservation pollution and pollutants; Allelopathy: Meaning and importance in crop production:
Growth and development of crops: Definition, meaning and factors affecting growth and development

Practical:

A visit to instructional crop farm and study of field crops; Identification of crops, seeds, fertilizers,
pesticides; Crops and cropping systems in different Agro-climatic zones of the state; Study of some
preparatory tillage implements, study of inter tillage implements, practice of ploughing / puddling, study
and practice of inter-cultivation in field crops; Numerical exercises on calculation of seed, plant
population and fertilizer requuewent; Study of yield contributing characters and yield estimation of
crops; Identification of weeds in different crops; Seed germination and viability test of sced; Practice on
time and method of application of manures and fertilizers; Measurement of soil moisture by gravimetric
and volumetric method and bulk density; Determination of field capacity; Determination of gross and
net irrigation requirement, Determination of infiltration rate
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Suggested readings:

William L Donn, 1965, Meteorology. McGraw-Hill Book Co. New York.

YawalkarK S and Agarwal J P. 1977. Manures and Fertilizers. Agricultural Horticultural Publishing
House, Nagpu;-.

Rao V8. 1992, Principles of Weed Science. Oxford and IBH Publishing Co. Ltd. New Delhi.

Reddy Yellamanda T and Shankar Reddy G H. 1995. Principles of Agronomy. Kalyani Publishers,
Ludhiana.

Reddy, S. R. 2008, Principle of Crop Production, Kalyani Publisher, Ludhiana

14
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AGR-103
FUNDAMENTALS OF SOIL SCIENCE
Credit Hours: 3(2+1)
Objective:

To impart knowledge on soil genesis, basic soil properties with respect to plant growth

Theory:

Soil- Pedological and edaphalogical concepts; Rocks and minerals, weathering, soil formation, soil

profile, soil texture, soil structure; Bulk density and particle density, soil consistency, soil temperature,

soil air, soil water; Soil reaction and buffering capacity; Soil taxonomy, keys to soil orders; Soils of
India,

Practical:

Study of general properties of minerals, study of silicate and non-silicate minerals; Study of rocks-
igneous, sedimentary and metamorphic rocks; Study of a soil profile, collection and processing of soil
for analysis, study of soil texture-feel method, mechanical analysis, determination of bulk density, particle
density and soil porosity, determination of soil colour, study of soil structure and aggregate analysis;

Determination of soil moisture, determination of soil moisture constants- field capacity, water holding
capacity, study of infiltration rate of soil.

Suggested readings:

1. Soil Fertility and Nutrient Management — By S. S. Singh, Kalyani Publishers
Introductory Soil Science — By Dilip Kumar Das, Kalyani Publishers

3. Soil Fertility and Fertilizers — By Samual L. Tisdale, Werner L. Nelson and James D. Beaton,

Macmillan Publishing Company, New York.

4.  The nature and Properties of Soils — By Harry O. Buckman and Nyle C.

15
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AGR-104
FUNDAMENTALS OF HORTICULTURE
Credit Hours: 3 (2+1)

Objectives:

* To provide knowledge about different branches of horticulture viz. pomology, olericulture,
floriculture and landscaping, spices and medicinal plants

To provide knowledge of orchard management, propagation methods, cultural operations and
nutrient management of horticultural crops

To provide knowledge on different physiological aspects of horticultural crops

Theory:

Horticulture- different branches, importance and scope; Horticulture and botanical classification; Soil
and climate for horticultural crops; Plant propagation- methods and propagation structures, seed
dormancy and seed germination; Principles of orchard establishment; Principles and methods of training
and pruning of fruit crops; Juvenility and flower bud differentiation, unfruitfulness in horticultural crops,
pollination, pollinizers and pollinators, fertilization and parthenocarpy; Importance of bioregulators in
horticultural crops; Irrigation and its methods; Fertilizer application in horticultural crops; Medicinal
and aromatic plants;

Practical:

Identification and nomenclature of fruit; Layout of an orchard; Pit making and system of planting;
Nursery raising techniques of fruit crops; Understanding of plant propagation structures; Propagation
through seeds and plant parts, Propagation techniques for horticultural crops, Container, potting mixture,
potting and repotting; Training and pruning methods on fruit crops; Preparation of fertilizer mixture and
application; Preparation and application of PGR, Layout of different irrigation systems; Maturity studies;
Harvesting, grading, packaging and storage

Suggested readings:

1. Basics of Horticulture, by Jitendra Singh
2. Introduction to Horticulture, by N. Kumar
3. Handbook of Horticulture, by K.L. Chadda
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AGR-105
FARMING BASED LIVELIHOOD SYSTEMS
Credit Hours: 3(2+1)

Objectives:

*  To make the students aware about farming based livelihood systems in agriculture

* To disseminate the knowledge and skill how farming-based systems can be a source of livelihood

Theory:

Status of agriculture in India and different states, Income of farmers and rural people in India,
Livclihood—Deﬂnition, concept and livelihood pattern in urban and rural areas, Different indicators to
study livelihood systems. Agricultural livelihood systems (ALS): Meaning, approach, approaches and
framework, Definition of farming systems and farming based livelihood systems Prevalent Farming
systems in India contributing to livelihood. Types of traditional and modern farming systems.
Components of farming system/farming based livelihood systems- Crops and cropping systems,
Livestock, (Dairy, Piggery, Goatery, Poultry, Duckery etc.), Horticultural crops, Agro-forestry systems,
Aqua culture Duck/Poultry cum Fish, Dairy cum Fish, Piggery cum Fish etc., Small, medium and large
enterprises including value chains and secondary enterprises as livelihood components for farmers,
Factors affecting integration of various enterprises of farming for livelihood. Feasibility of different
farming systems for different agro-climatic zones, Commercial farming-based livelihood models by
NABARD, ICAR and other organizations across the country, Case studies on different livelihood
enterprises associated with the farming. Risk and success factors in farming-based livelihood systems,
Schemes and programmes by Central and State Government, Public and Private organizations involved
in promotion of farming-based livelihood opportunities. Role of farming-based livelihood enterprises in

21* Century in view of circular economy, green economy, climate change, digitalization and changing
lifestyle.

Practical:

Survey of farming systems and agriculture-based livelihood enterprises, Study of components of
important farming-based livelihood models/ systems in different agro-climatic zones, Study of
production and profitability of crop based, livestock based, processing based and integrated farming-
based livelihood models, Field visit of innovative farming system models. Visit of Agri-based
enterprises and their functional aspects for integration of production, processing and distribution sectors
and Study of agri-enterprises involved in industry and service sectors (Value Chain Models), Learning
about concept of project formulation on farming-based livelihood systems along with cost and profit
analysis, Case study of Start-Ups in agri-sectors.

Suggested Readings:

1. Dixon, J. and A. Gulliver with D. Gibbon. (2001). Farming Systems and Poverty: Improving

Farmers’ Livelihoods in a Changing World. FAO & World Bank, Rome, Italy & Washington, DC,
USA

2. Ashley, C; Carney, D. (1999). Sustainable Livelihoods: Lessons from Early Experience;
Department for International Development: London, UK; Volume 7
3. Reddy, S.R. 2016. Farming System and Sustainable Agriculture, Kalyani Publishers, New Delhi.
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Panwar et al. 2020, Integrated Farming System models for Agricultural Divcr.?;iﬁcntiun, Enhanced
Income and employment, Indian Council of Agricultural Research, New Delhi.

Singh, J.P., etal. 2015, Region Specific Integrated Farming System Models, ICAR-Indian Institute
of Farming Systems Research, Modipuram.

Walia, S. S. and U. S. Walia
Publishers, Jodhpur, Rajasthan.
Livelihood Improvement of Unde
Vaishali, Samastipur, Darbhan
P.K. Thakur, Amitava Dey,
Pathak, A. Hassan, S,

K. Singh, K. K. Singhand K. M. Singh ICAR Research Complex for Eastern Region ICAR Parisar,
P.O. Bihar Veterinary College, Patna - 800 014, Bihar _
Carloni, A (2001) Global Farming Systems Study: Challenges and Priorities to 2030 — Regional
Analysis: Sub-Saharan Africa, Consultation Document, FAO, Rome, Italy .
Evenson, R.E. (2000). Agricultural Productivity and Production in Developing Countries’. In FAO,
The State of Food and Agriculture, FAO, Rome, Italy ’ )
Agarwal, A. and Narain, S. (1989). Towards Green Villages: A strategy for Environmentally,

Sound and Participatory Rural Development, Center for Science and Environment, New Delhi,
India

, 2020. Farming System and Sustainable Agriculture, Scientific
rprivileged Farming Community: Some Experiences from

ga and Munger Districts of Bihar, by B. P. Bhatt, Abhay Kumar,
Ujjwal Kumar, Sanjeev Kumar, B.K. Jha, Lokendra Kumar, K. N.
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AGR-106
RURAL SOCIOLOGY AND EDUCATIONAL PSYCHOLOGY
Credit Hours: 2(2+0)

Objective;

Provide knowledge on concept and importance of sociology and rural sociology as well as the
relationship with Extension Education

Theory:

Extension Education and Agricultural Extension-Meaning, definition, scope, and importance.
Sociology and rural sociology- Meaning, definition, scope, importance of rural sociology in Agricultural
Extension, and interrelationship between rural sociology and Agricultural Extension.
Indian rural society, important characteristics, differences and relationship between rural and urban
societies.
Social groups- Meaning, definition, classification, factors considered information and organization of
groups, motivation in group formation and role of social groups in Agricultural Extension.
Social stratification- Meaning, definition, functions, basis for stratification.
Forms of social stratification- Characteristics and differences between Class and Caste System.
Cultural concepts- Culture, Customs, Folkways, Mores, Taboos, Rituals and Traditions- Meaning,
Definition and their Role in Agricultural Extension.
Social values and attitudes — Meaning, definition, types and role of social values and attitudes in
Agricultural Extension.
Social institutions- Meaning, definition, major institutions in rural society, functions, and their role in
Agricultural Extension.
Social organizations- Meaning, definition, types of organizations and role of social organizations in
Agricultural Extension.
Social control- Meaning, definition, need of social control and means of social control.
Social change- Meaning, definition, nature of social change, dimensions of social change and factors of
social change.
Leadership- Meaning, definition, classification, roles of leader, different methods of selection of
professional and lay leaders. Training of leaders- Meaning, definition, methods of training, advantages
and limitations in use of local leaders in Agricultural Extension.
Psychology and educational psychology- Meaning, definition, scope, and importance of educational
psychology in Agricultural Extension.
Intelligence- Meaning, definition, types, factors affecting intelligence and importance of intelligence in
Agricultural Extension.
Personality- Meaning, definition, types, factors influencing the personality and role of personality in
Agricultural Extension.
Teaching-Learning process- Mcaning and defiuition of Teaching and Leamning, learning expcricnec and
learning situation, Elements of learning situation and its characteristics. Principles of learning and their
implication of teaching.

Suggested readings
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J.B. Chitambar -Introductory Rural Sociology

Ray, G. L. -Extension Communication and Management

Dahama O, P, and Bhatnagar, O. P. - Education and Communication for Development
Sandhu A. 8. -Textbook on Agricultural Communication

A.R. Desai -Rural Sociology in India

R Velusamy Textbook on Rural Sociology and Educational Psychology

M.B. Ghorpade- Essential of psychology

Web Materials

Prepared You Tube videos
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AGRI107
National Cadet Corps (NCC-I)/National Service Scheme (NSS-I)
Credit hours: 1(0+1)

National Cadet Corps (NCC):

According to government guidelines, the minimum requirement for obtaining B and C certificates in
NCCis2and 3 years of participation respectively, along with attendance at 1-2 annual camps.

Aims, objectives, organization of NCC, NCC song, DG’s cardinals of discipline.

Drill- aim, general words of command, attention, stands at ease, stand easy and turning,

Sizing, numbering, forming in three ranks, open and close order march, and dressing.

Saluting at the halt, getting on parade, dismissing, and falling out.

Marching, length of pace, and time of marching in quick/slow time and halt; Side pace, pace
forward and to the rear; Turning on the march and wheeling; Saluting on the march.

Marking time, forward march, and halt; Changing step, formation of squad and squad drill.
Command and control, organization, badges of rank, honors, and awards

Nation Building- cultural heritage, religions, traditions, and customs of India; National integration;
Values and ethics; Perception, communication, motivation, decision making, discipline and duties
of good citizens; Leadership traits, types of leadership; Character/personality development; Civil

defense organization, types of emergencies, firefighting, protection; Maintenance of essential
services, disaster management, aid during development projects.

Basics of social service, weaker sections of society and their needs; NGO’s and their
contribution; Contribution of youth towards social welfare and family planning,

Structure and function of human body; Diet and exercise, hygiene and sanitation; Preventable
diseases, including AIDS, safe blood donation, first aid, physical and mental health; Adventure
activities. Basic principles of ecology, environmental conservation, pollution and its control.

National Service Scheme (NSS)

A student enrolled in NSS course should put in at least 60 hours of social work in different activities
in a semester other than five regular one day camp in a ycar and one special camp for duration of 7
days at any semester break period in the two years. Different activities will include orientation
lectures and practical works. Activities directed by the Central and State Government have to be
performed by all the volunteers of NSS as per direction.

Basic Components of NSS

Orientation: History, objectives, principles, symbol, badge; Regular programs under NSS

organizational structure of NSS; Code of conduct for NSS volunteers, points to be considered by
NSS volunteers’ awareness about health.

NSS program activities; Concept of regular activities; special camping, day camps, basis of
adoption of village/slums, conducting survey, analyzing guiding financial patterns of scheme, youth
program/ schemes of GOI, coordination with different agencies and maintenance of diary;

Understanding youth; Definition, profile, categories, issues and challenges of youth; Opportunities
for youth as an agent of social change.
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Community mobilization, Mapping of community stakeholders, designing the message as per
problems and their culture; Identifying methods of mobilization involving youth-adult partnership;
Social harmony and national integration

Indian history and culture, role of youth in nation building, conflict resolution and peace- buildfng;
Volunteerism and shramdaan: Indian tradition of volunteerism, its need, importance, motivation,
and constraints, shramdaan as part of volunteerism

Citizenship, constitution, and human rights; Basic features of constitution of India, fundamcn'tal
rights and duties, human rights, consumer awareness and rights and rights to information; Family

and society: Concept of family, community (PRIs and other community-based organizations) and
society,
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Semester I1

S. No.

Credit hour |

Code Course Title T 1
I | AGRSEC-201 Poultry Production Technology - - | 100 _2(0 +2) ¥
2 | AGRSEC-202 | Post-Harvest Processing Technology - - | 100 2(0+2)
3 AGR-201 Personality Development S0 1 20 | 30 2(1+1)
4 AGR-202 Environmental Studies and Disaster 50 | 20 | 30 3(2+1)
Management
5 AGR-203 Soil Fertility Management 50 | 20 | 30 3(2+1) T
6 AGR-204 Fundamentals of Entomology 50 | 20 | 30 3(2+1)
7 AGR-205 Livestock and Poultry Management 50 | 20| 30 2(1+1)
8 AGR-206 Fundamentals of Plant Pathology S0 | 20| 30 3@2+1)
9 AGR-207 NSS-I/NCC-II - - 100 L(0+1)
10 | AGRNG-201 Introductory Biology 75| 25 | - 2(1+1)
(Non-Gradial)
- 21(10+11)
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AGRSEC-201
POULTRY PRODUCTION TECHNOLOGY
Credits Hours: 2(0+2)

Objectives:

To make the students aware about poultry-based livelihood system in agriculture
To expose the student to various aspects of establishment and management of a poultry farm
To enhance the skill for employment and entrepreneurship in poultry production

[ ]
Practical;

Layer farm layout- Design of different chick, grower, and layer houses, their specifications.

Selection and culling of layers, debeaking, dubbing, deworming, delicing, vaccination and other routine
farm operations; Farm sanitation, disinfection and waste disposal

Visit to commercial layer farms, including environmental controlled houses; Calculation of hen day egg
production, hen housed egg production, and other economic traits; Economics of egg and meat
production; Location and layout for a broiler farm; Broiler house design

Visit to commercial broiler farms including environmental controlled houses, broiler brooding,

medication, vaccination, transportation, record keeping; Calculating the cost of production of broilers;
Feeding of broilers at different ages, determining feed efficiency.

Suggested Readings:

I A Textbook of Animal Husbandry by G. C Banerjee (8th Edition)

2. Livestock Production Management by N.S.R. Sastry and C.K. Thomas (2021)
3. Handbook of Animal Husbandry by ICAR

4,

Textbook of Commercial Poultry production and Hatchery Management by Dr. M. Murgan (2019)
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AGRSEC-202
POST- HARVEST PROCESSING TECHNOLOGY
Credits Hours: 2(0+2)

Objectives:

® The students will gain the knowledge on pre- and post-harvest physiology and management

technologies of fruits and vegetables.

* Students are also expected to gain knowledge on conventional and modern packaging and

preservation technology of fruits, vegetables and ornamental crops.

Practical:

History; Importance and scope of postharvest technology of horticultural produce; Nature and structure

of horticultural produce; Pre and postharvest losses and their causes; Climacteric and non-climacteric
fruits; Regulation of ripening by use of chemicals and growth regulators; Control of sprouting, rooting
and discoloration in vegetables; Maturity indices for harvest; Harvesting and harvesting tools; Curing,
post-harvest management of roots and tubers; Prepackage operation: Precooling, washing, sorting,
grading of horticultural perishables for local markets and export; Post-harvest handling of spices,
plantation crops, medicinal and aromatic plants; Equipment for washing, sizing, grading; Pre- and
postharvest treatments for extending storage life/vase life; VHT, irradiation treatment, skin coating,
degreening; Prepackaging, packaging techniques for local market and export; Standard sand
specifications for fresh produce; Postharvest handling system for horticulture crops of regional
importance; Principles of transport, modes of transportation, types of vehicles and transit requirements
for different horticultural produce; Marketing: Factors influencing marketing of perishable crops,
marketing systems and organizations; Study of maturity indices for harvest of fruits, vegetables, spices
and plantation crops; Protective skin coating with wax emulsion and pre- and post-harvest treatment
with fungicides, chemicals and growth regulators to extend the shelf life of fruits and vegetables;
Prepackaging of perishables; Extension of vase life of cut flowers by use of chemicals and growth
regulators; Control of sprouting of potato and onion by using growth regulators; Study of modemn
harvesting, sorting and grading equipment; Study of effect of pre-cooling on shelf-life and quality of
fresh fruits, vegetables and flowers; Visit to packaging centers; Visit to local markets, cooperative
organizations, super markets dealing with marketing of Perishables.

Suggested Readings:

1. Barbosa CGV, Pothakamury UR, Palou E and Swanson BG. 1998. Nonthermal Preservation of Foods, Marcel
Dekker Inc., ISBN 9780824799793,
Karel M and Lund DB. 2003. Physical Principles of Food Preservation (2nd Edition), CRC Press

3. Sun Da-Wen (Ed.) 2014. Emerging Technologies for Food Processing (2nd Edition), Elsevier, ISBN
9780124114791. Tewari G and Juneja V.

4. 2007. Advances in thermal and nonthermal food. Blackwell Publishing, ISBN 9780813829685.

5. Burg SP (Ed.). 2004. Postharvest physiology and hypobaric storage of fresh produce, CABI Publishing, ISBN
0851998011.

6.  Chattopadhya SK. 2007. Handling, transportation and storage of fruits and vegetables. GeneTech books,
New Delhi.

7. Chandra Gopala Rao. 2015. Engineering for Storage of Fruits and Vegetables; Academic Press, 1st Edition.

8. Coles R, McDowell D and Kirwan MJ. (Eds.). 2003. Food Packaging Technology, Blackwell Publishing,
ISBN 1841272213. Mahadevaiah M and Gowramma RV,

9. 1996. Food packaging materials. Tata McGraw Hill. Painy FA. 1992. A handbook of food packaging. Blackie
Academic.
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AGR-201
PERSONALITY DEVELOPMENT
Credits Hours: 2 (1+1)

Objective:

To help students realize their potential strengths, cultivate their inter-personal skills and
improve employability

Theory:

Personality: Definition, nature of personality, theories of personality and its types; The humanistic
approach- Maslow's self-actualization theory, shaping of personality, determinants of personality,
Myers-Briggs Typology Indicator; Locus of control and performance; Type A and Type B personality,
behaviour; Organizational behaviour; Foundations of individual behavior and factors influencing
individual behavior; Models of individual behavior; Perception and attributes and factors affecting
perception; Attribution theory and case studies on perception and attribution; Learning: Meaning and
definition, theories and principles of learning, learning and organizational behavior, learning and
training, learning feedback; Attitude and values, Intelligence: Types of intelligence, theories of
intelligence, measurements of intelligence, factors influencing intelligence, intelligence and
organizational behavior, emotional intelligence; Motivation- theories and principles, teamwork and
group dynamics.

Practical:

MBTI personality analysis; Learning styles and strategies; Motivational needs; FIRO-B, Interpersonal
communication; Teamwork and team building, group dynamics; Win-win game; Conflict management;
Leadership styles; Case studies on personality and organizational behavior.

Suggested reading:

Andrews, Sudhir, 1988, How to Succeed at Interviews. 21st (rep.) New Delhi. Tata McGraw-Hill.
Heller, Robert, 2002, Effective Leadership. Essential Manager series. Dk Publishing.

Hindle, Tim, 2003, Reducing Stress. Essential Manager series. Dk Publishing.

Lucas, Stephen, 2001, Art of Public Speaking. New Delhi. Tata - Mc-Graw Hill.

Mile, D.J, 2004, Power of Positive Thinking. Delhi. Rohan Book Company.

Pravesh Kumar, 2005, All about Self- Motivation. New Delhi. Goodwill Publishing House.
Smith, B, 2004, Body Language. Delhi: Rohan Book Company.

Shaffer, D. R.,2009, Social and Personality Development (6th Edition). Belmont, CA: Wadswor

e
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AGR-202
ENVIRONMENTAL STUDIES AND DISASTER MANAGEMENT
Credits Hours: 3 (2+1)

Objective:

To expose and acquire knowledge on the environment and to gain the state-of-the-art skill and expertise
On management of disasters

Theory:

Introduction to Environment:

Environmental studies- Definition, scope and importance, multidisciplinary nature of environmental
studies

Segments of environment, Spheres of Earth- Lithosphere, Hydrosphere, Atmosphere, Different layers
of atmosphere.
Natural resources- Classification, Forest resources, Water resources, Mineral resources, Food
resources, Energy resources, Land resources, Soil resources.
Ecosystems- Concept of an ecosystem, Structure and function of an ecosystem, Energy flow in the
ecosystem, Types of ecosystems
Biodiversity and its conservation- Introduction, definition, types.
Biogeographical classification of India, Importance and value of biodiversity, Blodwersny hot spots.
Threats and conservation of biodiversity
Environmental pollution- Definition, cause, effects and control measures of Air pollution, Water pollution,
Soil pollution, Marine pollution, Noise poltution, Thermal pollution, Light pollution.
Solid waste management- Classification and methods such as, Composting, Incineration, Pyrolysis,
Biogas production, Causes, effects and control measures of urban and industrial wastes.
Social issues and the environment- Urban problems related to energy
Water conservation, rainwater harvesting, watershed management.
Environmental ethics- Issues and possible solutions, climate change, global warming, acid rain, ozone
layer depletion, nuclear accidents and holocaust. Environment Protection Act. Air (Prevention and
Control of Pollution) Act. Water (Prevention and control of Pollution) Act. Wildlife Protection Act.
Forest Conservation Act.
Human population, health and environment- Human rights, Value education. Women and child welfare,
Role of information technology in environment and human health,
Disaster management: Definition and types
Natural disasters- floods, drought, cyclone, earthquakes, landslides, avalanches, volcanic eruptions, heat
and cold waves).
Man made disasters- nuclear disasters, chemical disasters, biological disasters, building fire, coal fire,
forest fire, oil fire, road accidents, rail accidents, air accidents, sea accidents.
International and National strategy for disaster reduction. Concept of disaster management, national
disaster management framework; financial arrangements; role of NGOs, community-based
organizations and media in disaster management. Central, state, district, and local administration in

disaster control; Armed forces in disaster response; Police and other organizations in disaster
management.
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Practical:

Visit to a local area to document environmental assets river/forest/grassland/hill/mountain; Energy:
Biogas production from organic wastes; Visit to windmill / hydro power / solar power generation units;
Biodiversity assessment in farming system; Floral and faunal diversity assessment in polluted and
unpolluted system; Visit to local polluted site - Urban/Rural/Industrial/Agricultural to study of common
plants, insects and birds; Environmental sampling and preservation; Water quality analysis: pH, EC and
TDS; Estimation of Acidity, Alkalinity; Estimation of water hardness; Estimation of DO and BOD in
water samples; Estimation of COD in water samples; Enumeration of E. coli in water sample;
Assessment of Suspended Particulate Matter (SPM); Study of simple ecosystem- Visit to
pond/river/hills; Visit to areas affected by natural disaster.

Suggested Readings:

1.

De. AK., 2010. Environmental chemistry. Published by New Age International Publishers, New
Delhi. ISBN:13-978 81 224 2617 5. 384 pp.

Dhar Chakrabarti. P.G., 201 1. Disaster management - India’s risk management policy frameworks
and key challenges. Published by Centre for Social Markets (India), Bangalore. 36 pp.

Erach Bharucha, Textbook for Environmental studies, University Grants Commission, New Delhi
Parthiban, K.T. Vennila, S. Prasanthrajan, M. Umesh Kanna, S. Forest, Environment, Biodiversity
and Sustainable development. Narendra Publishing House, New Delhi, India 2023. (In Press).
Prasanthrajan M, P.P. Mahendran., 2008. A textbook on Ecology and Environmental Science. ISBN
81-8321-104-6. Agrotech Publishing Academy, Udaipur - 313 002. First Edition: 2008
Prasanthrajan M, 2018. Objective environmental studies and disaster management. ISBN
9789387893825. Scientific publishers, Jodhpur, India. Pp. 146.

Sharma, P.D. 2009, Ecology and Environment, Rastogi Publications, Meerat, India.

Tyler Miller and Scot Spoolman. 2009. Living in the Environment (Concepts, Connections, and
Solutions). Brooks/cole, Cengage learning publication, Belmont, USA
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AGR-203
SOIL FERTILITY MANAGEMENT
Credits Hours: 3(2+1)

Objective:

To provide a comprehensive knowledge of soil fertility, plant nutrition, fertilizers, and nutrient
management

Theory:

Introduction and importance of manures and fertilizers; Fertilizer recommendation approaches;
Integrated nutrient management; Chemical fertilizers: Classification, composition and properties of
major fertilizers, secondary and 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 macro 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; Factors influencing nutrient use efficiency (NUE), methods of
application under rainfed and irrigated conditions; STCR/RTNM/IPNS.

Practical:

Introduction of analytical instruments and their principles, calibration and applications of colorimetry
and flame photometry; Estimation of alkaline hydrolysable N in soils; Estimation of soil extractable P
in soils; Estimation of exchangeable K in soils; Estimation of exchangeable 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. Soil Fertility and Nutrient Management — By S. S. Singh, Kalyani Publishers

2. Introductory Soil Science — By Dilip Kumar Das, Kalyani Publishers

3. Soil Fertility and Fertilizers — By Samual L. Tisdale, Werner L. Nelson and James D. Beaton,
Macmillan Publishing Company, New York

4. The nature and Properties of Soils — By Harry O. Buckman and Nyle C.
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AGR-204
FUNDAMENTALS OF ENTOMOLOGY
Credits Hours: 3(2+1)

Objectives:

To know the history of entomology, classification of insects and their relationship with other
arthropods

To study the various morphological characters of class Insecta and their importance in classification
of insects

To get an idea about the different physiological systems of insects and their roles in growth
and development and communications of insects

To study the characteristics of commonly observed insect orders and their economically important
families

Theory:

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 organs;
Metamorphosis and diapause in insects; Types of larvae and pupae; Structure and functions of digestive,
circulatory, excretory, respiratory, nervous, secretory (Endocrine) and reproductive system, in insects;
Types of reproduction in insects; Major sensory organs.

Systematics: Taxonomy- importance, history and development and binomial nomenclature; Definitions
of Biotype, Sub-species, Species, Genus, Family and Order; Classification of class Insecta up to Orders;
Basic groups of present-day insects with special emphasis on 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, Lygacidae, 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:

30
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Methods of collection and preservation of insects including immature st’ages; Exltcrnal fea;;r‘;smoz
Grasshopper/Blister beetle; Types of insect antennae, mouthparts and legs; ng vcn.‘dtlon., ?pesin insecgts
and wing coupling apparatus; Types of insect larvae and pupae; Dissection of digestive SYi‘hem -

(Grasshopper); Study of characters of orders Orthoptera, Dictyoptera, 0<.ionata, Isoptera,' fyS 'ligs 0;‘
Hemiptera, Lepidoptera, Neuroptera, Coleoptera, Hymenoptera, D lp‘fel'a 2 the‘1r azil:enanc s
agricultural importance; Insecticides and their formulations; Pesticide appliances and their mai )
Sampling techniques for estimation of insect population and damage.

Suggested readings:

I Imm’s General Textbook of Entomology, O.W. Richards and R.G. Davies
2. Introduction to the Study of Insects, D. J. Borror and DeLong
Barrett
3. Fundamentals of Ecology, Eugene. P. Odum and Gray W. ’
4. Integrated Pest Management Concept and Approaches, G.S. Dhaliwal and Ramesh Arora
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AGR205
LIVESTOCK AND POULTRY MANAGEMENT
Credits Hours: 2(1+1)

Objectives:
*  Provide basic knowledge to the students about scientific livestock and poultry rearing practices

Entrepreneurship development through Livestock/poultry and Agriculture Integrated farming
System

Theory:

Role of livestock in national economy; Reproduction in farm animals and poultry; Housing principles,
space requirements for different species of livestock and poultry; Management of calves, growing heifers
and milch animals; Management of sheep, goat and swine; Incubation, hatching and brooding;
Management of growers and layers; Important Indian and exotic breeds of cattle, buffalo, sheep, goat,
swine and poultry; Improvement of farm animals and poultry; Digestion in livestock and poultry;
Classification of feedstuffs; Proximate principles of feed; Nutrients and their functions; Feed ingredients
for ration for livestock and poultry; Feed supplements and feed additives; Feeding of livestock and
poultry; Introduction to livestock and poultry diseases; Prevention, including vaccination schedule, and
control of important diseases of livestock and poultry.

Practical:

External body parts of cattle, buffalo, sheep, goat, swine and poultry; Handling and restraining of
livestock; Identification methods of farm animals and poultry; Visit to IDF and IPF to study breeds of
livestock and poultry and daily routine farm operations and farm records; Judging of cattle, buffalo and
poultry; Culling of livestock and poultry; Planning and layout of housing for different types of livestock;
Computation of rations for livestock; Formulation of concentrate mixtures; Clean milk production,
milking methods; Hatchery operations, incubation and hatching equipment; Management of chicks,
growers and layers; Debeaking, dusting and vaccination; Economics of cattle, buffalo, sheep, goat,
swine and poultry production.

Suggested readings:

1. A Textbook of Animal Husbandry by G. C Banerjee
2. A textbook of Livestock Production management in Tropic by D. N. Verma
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AGR-206
FUNDAMENTALS OF PLANT PATHOLOGY
Credits Hours: 3(2+1)

Objectives:

*  Understand the role of different microorganisms in the development of plant disease.

* Learn general concepts and classification of plant diseases.

*  Gain knowledge of the general characteristics of fungi, bacteria, viruses, and other
microorganisms causing plant diseases.

* Familiarize with various principles and practices for managing plant diseases.

Theory:

Introduction to plant pathology: Concept of disease in plants; Different terms used in plant pathology;
History of plant pathology

Causes of plant disease: Inanimate and animate causes; Classification of plant diseases; Parasitism and
pathogenesis.

Development of disease in plants: Disease triangle, disease tetrahedron, disease cycle

Fungi: Morphology, reproduction, classification, phytopathogenic aspects

Bacteria: Morphology, reproduction, classification, phytopathogenic aspects; Pathogenic aspects of
Mollicutes and fastidious vascular bacteria (FVB)

Virus: Structure, classification, transmission, phytopathogenic aspects

Viroids: Structure, classification, transmission, phytopathogenic aspects

Other plant pathogens: Flagellant protozoa; Green algae and parasitic higher plants

Principles of plant disease management: Disease management with chemicals, Host resistance, cultural
and biological method of Integrated Disease Management (IDM).

Practical:

Study of the microscope and acquaintance with laboratory material and equipment; Study of different
plant disease symptoms; Microscopic examination of general structure of fungi, Microscopic
examination of fungal diseased specimens, Simple and Gram staining of bacteria, Microscopic
examination of bacterial diseased specimens; Preparation of culture media; Isolation of plant pathogens:
Fungi, bacteria and viruses; Purification of plant pathogens, Study on plant disease diagnosis: Koch’s
Postulates; Study of fungicides: Characteristics, formulation, methods of application and calculation

Suggested readings:

Agrios, GN. 2010. Plant Pathology. Acad. Press.

Singh RS. 2008. Plant Diseases. 8th Ed. Oxford & IBH. Pub. Co.

Singh RS. 2013. Introduction to Principles of Plant Pathology. Oxford and IBH Pub. Co.
Alexopoulos, Mims and Blackwel, Introductory Mycology

Mehrotra RS & Aggarwal A. 2007. Plant Pathology. 7 th Ed. Tata Mc Graw Hill Publ. Co. Ltd.
Gibbs A and Harrison B. 1976. Plant Virology - The Principles. Edward Amold, London
HullR. 2002. Mathews Plant Virology, 4th Ed. Academic Press, New York.

Goto M. 1990. Fundamentals of Plant Bacteriology. Academic Press, New York.

Dhingra OD and Sinclair JB. 1986. Basic Plant Pathology Methods. CRC Press, London, Tokyo.

Nene YL and Thapliyal PN. 1993. Fungicides in Plant Disease Control. 3rd Ed. Oxford & IBH,
New Delhi.

. Vyas SC. 1993. Handbook of Systemic Fungicides. Vols. I-III. Tata McGraw Hill, New Delhi.
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AGR207
National Cadet Corps (NCC-IT)/National Service Scheme (NSS-IT)
Credit hours: 1(0+1)

National Cadet Corps (NCC-IT)

Arms Drill- Attention, stand at ease, stand easy. Getting on parade. Dismissing and falling out.
Ground/take up arms, examine arms. Shoulder from the order and vice-versa, present from the order
and vice-versa. Saluting at the shoulder at the halt and on the march, Short/long trail from the order
and vice- versa. Guard mounting, guard of honor, Platoon/Coy Drill.

Characteristics of rifle (-22/.303/SLR), ammunition, fire power, stripping, assembling, care,
cleaning, and sight setting. Loading, cocking, and unloading. The lying position and holding.
Trigger control and firing a shot. Range Procedure and safety precautions. Aiming and alteration
of sight. Theory of groups and snap shooting. Firing at moving targets. Miniature range firing.
Characteristics of Carbine and LMG.

Introduction to map, scales, and conventional signs. Topographical forms and technical terms.

The grid system. Relief, contours, and gradients. Cardinal points and finding north. Types of
bearings and use of service protractor. Prismatic compass and its use. Setting a map, finding north
and own position. Map to ground and ground to map. Knots and lashings, Camouflage and
concealment, Explosives and IEDs.

Field defences obstacles, mines and mine lying. Bridging, waterman ship. Field water supplies,
tracks and their construction. Judging distance. Description of ground and indication of landmarks.
Recognition and description of target. Observation and concealment. Field signals. Section
formations. Fire control orders. Fire and movement. Movement with/without arms. Section battle
drill. Types of communication, media, latest trends and developments.

National Service Scheme (NSS-IK):

Importance and role of youth leadership

Meaning, types and traits of leadership, qualities of good leaders; importance and roles of youth
leadership, Life competencies

Definition and importance of life competencies, problem-solving and decision-making,
interpersonal communication. Youth development programs

Development of youth programs and policy at the national level, state level and voluntary sector;
youth-focused and youth-led organizations

Health, hygiene and sanitation. Definition needs and scope of health education; role of food,
nutrition, safe drinking water, water borne diseases and sanitation (Swachh Bharat Abhiyan) for
health; national health programs and reproductive health. Youth health, lifestyle, HIV AIDS and
first aid. Healthy lifestyles, HIV AIDS, drugs and substance abuse, home nursing and first aid. Youth
and yoga. History, philosophy, concept, myths, and misconceptions about yoga; yoga traditions and
its impacts, yoga as a tool for healthy lifestyle, preventive and curative method

Note:

As per the guidelines of Ministry of Youth Affairs and Sports, GOI, minimum duration for a NSS
volunteer to be eligible for Certificate-A is 2 years; for Certificate-B is 3 years and for Certificate-
C is 4 years,

Hence, additional contents for Semester III and Semester IV contents (optional) may be included
by the College for securing those advanced certificates if interested students are there.
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AGRNG-201
INTRODUCTORY BIOLOGY
Credit hours: 2(1+1), Non-gradial

Objectives;

Describe levels of organization and related functions in plants and animals.
Identify the characteristics and basic needs of living organisms and ecosystems.
Explain the processes of growth and development in individuals and populations.
Design and critically assess the scientific investigations they perform.
Demonstrate critical thinking skills.

Theory:

Introduction to the living world: Diversity and characteristics of life, Origin of life, Evolution and
Eugenics, Binomial nomenclature and classification, Cell and cell division, Morphology of flowing
plants, Seed and seed germination, Plant systematics viz; Brassicaceae, Fabaceae and Poaceae, Role of
animals in agriculture,

Practical:

Morphology of flowering plants- root, stem and leaf and their modifications; Inflorescence, flower and
fruits; Cell, tissues and cell division; Internal structure of root, stem and leaf; Study of specimens and
slides; Description of plants- Brassicaceae, Fabaceac and Poaceae.

Suggested Readings:

I Cell Biology, Genetics, Molecular Biology and Evolution by P.S. Verma, V.K. Agrwal. Publisher-
S. Chand and Company Ltd., Ram Nagar, New Delhi. India.

2. Evolution of Vertebrates by Edwin H. Colbert, Publisher- A Wiley, Inter Science Publication, John
Wiley and Sons, New York. US.

3. A Class-book of Botany by A.C. Dutta, Publisher- Oxford University Press, YMCA Library
Building. Jai Singh Road, New Delhi - 110001, India.

4. Fundamentals of Genetics by B.D. Singh, Publisher- Kalyani Publ. B-/1292, Rajinder Nagar,
Ludhiana.

5. A Textbook of Practical Botany-2 by Ashok M. Bendre, Ashok Kumar, Publisher- Rastogi
Publications, Shivaji Road, Meerut, India.

6. Botany-An Introduction to Plant Biology by Jamesh D. Mauseth, Publisher- Continental Prakashan,
1962, Pune.

7. Anatomy of Seed Plants by A.C. Datta, Sigh V., Pande P.G., Publisher- Sai Print Opack, New
Delhi, Rastogi Publication, Meerut, India.

8. Handbook of Animal Husbandry by ICAR, New Delhi Publication, Publisher- Directorate of

Knowledge Management in Agriculture, Krishi Anusandhan Bhavan, Pusa, New Delhi - 110012,
India.
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