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Faculty of A gncult ural Sciences,
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Date: 12.07.2025

LIST OF COURSES OFFERED IN B. SC. (HONS.) AGRICULTURE
AS PER THE REPORT OF THE 1CAR SIXTH DEANS’ COMMITTEE

Course
Department/ Course Title

Fundamentals of ﬁ_&gmnomy

e —

Farming based livelihood systems

Crop Production Technology-I (Kharif crops) m

m Principles and Practices of Natural Farming
EM Crop Production Technology-I1 (Rabi Crops) m

m AGR-222 | Water Management

Introduction to Agm-meteorology

T L

- Dryland agriculture/ Rainfed agriculture and
watershed management

m Geoinformatics ~and Remote Sensing, precision
farming (Elective Course)

AGR-411 | Principles and Practices of Organic Farming/

B

AGR-411

Conservation Agriculture (Elective Course)

0A
10C Climate Resilient Agriculture (Elective Course)

26 (14+12)

1. This list of the courses is based on the course distribution list received from Dean
Agriculture on Whtasapp group. As per the ICAR’s Sixth Deans’ Committee course
distribution, the course tited “Introduction to ‘Agro-meleorology" is not included in the

course list of department of Agronomy.

2. Among Elective Courses, the present lab and farm facilities are insufficient to cover
practicals of courses titled ‘Geoinformatics and Remote Sensing, precision farming’ &
‘Climate Resilient Agriculture’. Therefore, the only course that can be offered as elective
is ‘Principles and pPractices of Organic Farming/ Conservation Agriculure’.
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DETAILED SYLLABI
AGR-111 Fundamentals of Agronomy 3@2+1)

Objectives: 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 stands establishment: good quality seed, 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 micro nutrients. 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
(INM): Meaning, different approaches and advantages of INM. Green manurc- role in crop
production: Definition, objectives types of green manuring, desirable characteristics, advantages
and limitations of green manuring.

Practical

A visit to Instructional Crop farm and study on 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 requirement, Study of yield contributing
characters and yield estimation of crops, Identification of weeds in different crops, Seed

germination and viability test of seed, Practice on time and method of application of manures and
fertilizegs.
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AGR-121 Farming based livelihood systems 3 (2+1)

Objective: 1) To make the students aware about farming-based livelihood systems in agriculture
2) 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, Livelihood-Definition, 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, Goatry, Poultry,
Duckry 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 programs by Central and State Government, Public and Private
organizations involved in promotion of farming-based livelihood opportunities. Role of farming-
based livelihood enterprises in 2lst Century in view of circular economy, green economy,
climate change, digitalization and changing life style.

Practical

Survey of farming systems and agricultural 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.
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AGR-211  Crop Production Technology-1 (Kharif crops) 3 (1+2%)
Objectives

I.  To impart basic and fundamental knowledge on principles and practices of kharif crop
production
5 Toimpart knowledge and skill on scientific crop production and management

Theory

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

Practical

Rice nursery preparation, transplanting of rice, sowing of soybean, pigeon pea and mungbean,
maize, groundnut and cotton, effect of seed size on germination and seedling vigour of Kharif
crops, effect of sowing depth on germination of Kharif crops, identification of weeds in Kharif
crops, top dressing and foliar feeding of nutrients, study of yield contributing characters and
yield calculation of Kharif crops, study of crop varieties and important agronomic experiments at
experiential farm, recording biometric observations, Study of forage experiments, morphological
description of Kharif crops, silage and hay making, visit to research centres of related crops.

*Practical Crop Production- One (1) credit from practical of the course is allotted for
Practical Crop Production of selected kharif crops covered under this course.
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AGR-212  Principles and Practices of Natural Farming 2 (1+1)

Objectives:

I.  To provide comprehensive understanding and knowledge to students about natural farming.

To teach students the concept, need and principles of native ecology-based production under

natural farming.

3. To impart practical knowledge of natural farming and related agricultural practices in Indian
and global environmental and economic perspectives.

(o]

Theory

Indian Heritage of Ancient Agriculture, History of Natural Farming, Importance of natural
farming in view of climate change, soil health, water use carbon sequestration, biodiversity
conservation, food security and nutritional security, and sustainable development goals (SDGs),
Concept of natural farming; Definition of natural farming; Objective of natural farming,
Essential characteristics and Principles of natural farming; Scope and importance of natural
farming. Main Pillars of natural farming; Methods/ types/schools of natural farming.
Characteristics and design of a natural farm, Concept of ecological balance, ecological
engineering and community responsibility in natural versus other farming systems, Introduction
to concept of ecological, water, carbon and nitrogen foot prints, Concept and evaluation of
ecosystem services, integration of crops, trees and animals, cropping system approaches,
Biodiversity, indigenous seed production, farm waste recycling, water conservation and
renewable energy use approaches on a natural farm, Rearing practices for animals under natural
farming, Nutrient management in natural farming and their sources, Insect, pest, disease and
weed management under natural farming; Mechanization in natural farming, Processing,
labelling, economic considerations and viability, certification and standards in natural farming,
marketing and export potential of natural farming produce and products. Initiatives taken by
Government (central/state), NGOs and other organizations for promotion of natural farming and
chemical free agriculture, Case studies and success stories in natural farming and chemical free

traditional farming, Entrepreneurship opportunities in natural farming.

Practical

Visit of natural farm and chemical free traditional farms to study the various components and
operations of natural farming principles at the farm; Indigenous technical knowledge (ITK) for
seed, tillage, water, nutrient, insect-pest, disease and weed management; On-farm inputs
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preparation methods and protocols, Studies in green manuring in-situ and green leaf manuring,
Studies on different types of botanicals and animal urine and dung based non-aerated and acrated
inputs for plant growth, nutrient, insect and pest and disease management; Weed management
practices in natural farming; Techniques of Indigenous seed production- storage and marketing,
Partial and complete nutrient and financial budgeting in natural farming; farming; Evaluation of
ecosystem services in natural farming (Crop, Field and System).
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AGR-221 Crop Production Technology-11 (Rabi Crops) 3(1+2)

Objectives

1. To impart basic and fundamental knowledge on principles and practices of rabi crop
production.

2. To impart knowledge and skill on scientific crop production and management.

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. Rabi redgram and, rajmash. Oilseed- rapeseed, mustard, sunflower, saffiower; and
linseed. Sugar crops-sugarcane and sugar beet. Medicinal and aromatic crops- mentha, lemon
grass and citronella. Forage crops _barseem, lucerne and oat; potato, quinoa, tobacco.

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.

* Practical Crop Production-One (1) credit from practical of the course is allotted for
Practical Crop Production of selected rabi crops covered under this course.
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AGR-222 Water Management 2 (1+1)
Objectives

I. To study the important properties of soil affecting water availability to crops and water
requirement for optimum growth and development

2. To study different methods of irrigation and water management practices of both field and
horticultural crops and drainage.

3. To study the soil moisture conservation practices including management of rain water,
watershed and command areas.

Theory

Irrigation: definition and objectives; Importance: Function of water for plant growth, water
resources and irrigation development for-different crops in India; Soil plant water relationships;
Available and unavailable soil moisture, distribution of soil moisture, water budgeting, rooting
characteristics, moisture extraction pattern, effect of moisture stress on crop growth. Methods of
soil moisture estimation, evapotranspiration and crop water requirement; effective rainfall,
different approaches of scheduling of irrigation; Methods of irrigation: surface and sub-surface,
pressurized methods, viz., sprinkler and drip irrigation, their suitability, merits and limitations,
fertigation, economic use of irrigation water; Layout of different irrigation systems, Irrigation
efficiency and water use efficiency, conjunctive use of water, irrigation water quality and its
management. Water management of different crops (rice, wheat, maize, groundnut, sugarcane,
mango, banana and tomato); quality of irrigation water, irrigation management practices for
different soils and crops, drip, sprinkler. Layout of underground pipeline system, Irrigation
automation, Artificial Intelligence and climate-based irrigation practices and its management.

Practical: Determination of bulk density by field method; Determination of soil moisture
content by gravimetric method, tensiometer, electrical resistance block and neutron moisture
meter; Determination of field capacity by field method; Determination of permanent wilting
point; Measurement of irrigation water by using water measuring devices viz., flumes, weirs,
notches, orifices; Calculation of irrigation water requirement (Problems); Determination of
infiltration rate; Demonstration of furrow method of irrigation; Demonstration of check basin
and basin method of irrigation; Visit to farmers’ field and cost estimation of drip irrigation
system; Demonstration of filter cleaning, fertigation, injection and flushing of laterals; layout for
different methods of irrigation, Erection and operation of sprinkler irrigation  system;
Measurement of emitter discharge rate, wetted diameter and calculation of emitter discharge
variability; Visit to irrigation research centre/ station and visit to command area.
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AGR - 311 Introduction to Agro-meteorology 2(1+1)

Objectives

I.  To introduce the students to the concept of weather and climate and underlying physical
processes occurring in relation to plant and atmosphere

To impart the theoretical and practical knowledge of instruments/equipment used for
measurement of different weather variables in an agrometeorological observatory

3. To study the meteorological aspects of climate change in agriculture and allied activities

(=

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 radiation, net radiation, albedo; Atmospheric temperature,
temperature inversion, lapse rate, daily and seasonal variations of temperature, vertical profile of
temperature, Application of Thermal time concept and Crop/Pest weather calendar; Energy
balance of earth; Atmospheric humidity, concept of saturation, vapour 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 normal 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 long wave 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
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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
windrose, Measurement, tabulation and analysis of rain, Measurement of open pan evaporation
and evapotranspiration, Computation of PET and AET, Use of synoptic charts, weather reports,
weather forecasting-types and methods, crop weather calendar.

[ |
/M} B @%\-’HW"“/
K

g N

10



DEPARTMENT OF AGRONOMY
Faculty of Agricultural Sciences,
UDAI PRATAP COLLEGE,

(An Autonomous Institution)

Ty fag faum, i gy,
33T UdTY e,

(U ST e

Rt -221002

VARANASI - 221002

AGR-312 Weed Management 2 (1+1)
Objectives

I To teach students about principles of weed science
2. Toimpart practical knowledge of weed management in field and horticultural crops

Theory

Introduction to weeds, characteristics of weeds, their harmful and beneficial effects on
ecosystem. Classification, reproduction and dissemination of weeds, crop-weed completion,
factors of competition, factors affecting growth and development. Studies on weed seed bank,
weed shifts. Concepts of weed management: physical, cultural, chemical and biological;
principles and methods, integrated weed management. Implements for weed control, robotic
weed control, weed management in organic/ natural farming. Herbicide classification and
properties of important herbicides, concept of adjuvants, surfactants, herbicide formulation and
their use, Nano herbicides, precision weed management; Mode of action of herbicides and
selectivity phenomenon. Concept of herbicide mixture and utility in agriculture, Herbicide
compatibility with agro-chemicals and their application, Herbicide resistance and its
management. Weed management in different field and horticultural crops; aquatic weed
management, weed management in cropping systems.

Practical

Techniques of weed preservation, weed identification and losses caused by weeds. Biology of
important weeds. Study weeds in different situations, Study of herbicide formulations and
mixture of herbicide. Study methods of herbicide application, Herbicide application equipment-
their parts, use, maintenance and calibration. Weed control implements, Calculation of herbicide
doses and requirement, weed control efficiency and weed index, Phytotoxicity of herbicides,
Weed management in fallow lands, Management of problem and parasitic weeds.

Frer n) | Al

% | w{ 7 [,/)/

.-—// -

11



DEPARTMENT OF AGRONOMY
Faculty of Agricultural Sciences,
UDAI PRATAP COLLEGE,

(An Autonomous Institution)

T fagm favm, s ",
35T gdIg @i,

(U FATgIT Tw)

AR} -221002

VARANASI - 221002

AGR -421  Dryland agriculture/ Rainfed agriculture and watershed management 2(1+1)

Objectives: To learn about characteristics and conditions of dryland/rainfed agriculture
I To gain knowledge about drought and its mitigation
2. To impart knowledge on water harvesting and watershed management

Theory

Dryland/Rainfed agriculture: Introduction, types and characteristics; History of dry land/ rainfed
agriculture in India; Problems and prospects of dry land/rainfed agriculture in India; Soil and
climatic conditions prevalent in dry land/rainfed areas; Length of Growing Period (LGP) and
Soil Moisture Availability (SMA) and its impact on crop and cropping system; 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; Crops and cropping systems in dry land/rainfed areas; Management of crops in dry
land/rainfed areas; Contingent crop planning for aberrant weather conditions; Concept, history,
objective, principles and components of watershed management, factors affecting watershed
management. Log term rainfall analysis in relation to simple mathematical models and
forecasting the weather abnormalities; Alternate land use system location; regional and crop
specific dryland principles and practices for profitable and sustainable dryland farming and allied
enterprises. '

Practical

Studies on climate classification, studies on rainfall pattern in rainfed areas of the country and
pattern of onset and withdrawal of monsoons. Calculation of Length of Growing Period (LGP)
and Soil Moisture Availability (SMA) 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 including
mechanical and agronomic measure. Soil moisture determination under different land situations,
Importance of seed priming to mitigate drought. Assessment of meteorological drought.
Characterization and delineation of model watershed. Seed treatment, viz., seed hardening and
seed priming techniques for all the agricultural crops Field demonstration on soil and moisture
conservation measures. Field demonstration on construction of water harvesting structures. Visit
to rainfed research station/watershed.
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Elective course 1
AGR - 411 B Climate Resilient Agriculture 3(2+1)
Objectives

I. To impart the concept of climate resilient agriculture under the present context of climate

change
To study the integrated role of different sectors in building resilience to climate change in

agriculture

o

Theory

Climate change and impacts of climate change on agriculture and food security; crop
productivity under different climate change scenarios including extreme events such as drought,
flood, pest and disease outbreak etc. Basics of adaption and mitigation in the agricultural sectors;
analyzing and assessing climate vulnerability to identify vulnerable sectors and possible
adaptation options in agriculture; assessing biophysical and socio-economic impacts on
agricultural sector; risk assessment strategies, preparedness for weather and climate risks in
agriculture; application of geospatial tools and techniques for sustainable agriculture. Climate
resilient agriculture (CRA) — concept, scope and importance with special reference to India,
climate resilient technologies for enhancing crop productivity and sustainability — role of weather
and climatic information, agro- advisories, ICTs and simulation models; climate resilient
agronomic practices — crop/cultivar selection, crop diversification/ crop mixtures; water
management practices — rain water harvesting, micro-irrigation, deficit irrigation and drainage
management, organic/natural farming, integrated farming systems (IFS); site specific nutrient
management (SSNM), conservation agriculture technologies to build soil organic carbon,
hamessing microbial biodiversity, biomass recycling; use of renewable sources of energy;
climate resilient pest-disease management strategies. Breeding strategies for development of
climate change resilient crops and varieties, development of biotic and abiotic stress
tolerant/resistant cultivars under changed climatic scenarios including extreme weather events.

Practical

Acquaintance with meteorological instruments including AWS, Statistical techniques to study
trend of climatic parameters, Analysis of extreme weather events using non-parametric tests,
Building climate change scenarios under different futuristic emission of GHGs, Designing
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strategies to mitigate the effect of climate change using climate resilient crops/cultivars, Climate
resilient technologies and manipulation of cropping patterns, Acquaintance with ICTs for
effective dissemination of local weather information and agro-advisories, Analysing carbon
sequestration potential of different agro-ecosystems; Designing climate smart village model
considering the availability of resources. Awareness programme on climate change and climate
resilient agriculture among farming community.
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Elective course 2

AGR -411 C Geoinformatics and remote sensing, precision farming 4 (3+1)

Objectives

1. Enabling students acquire knowledge on basics of remote sensing technique for precision
farming applications

2. To provide a comprehensive knowledge of remote sensing, precision farming and its
benefits in improving crop production and soil health management

Theory

Introduction and history of remote sensing; sources, Principles of remote sensing, propagation of
radiations in atmosphere; Interaction with matter; Application of remote sensing techniques land
use soil surveys; crop stress and yield forecasting; Advantages and disadvantages of remote
sensing; Remote sensing institutes in India; Basic Concepts about geoinformatics.

Data sharing; Expert System: Introduction to expert system, Characteristics and features of
expert system, Applications of Expert System, Importance of Expert system, Rule based system
architecture; Software Agents; Impact of Block chain and it's concepts; Probability and
Statistics: Bayes Theorem, correlation and Covariance, Continuous Random variables and
probability distribution function, various forms of distributions, central limit theorem; Basics of
Machine Learning: Random forest, SVM, ensemble methods; Basics of Deep learning: various
model architectures and it's training aspects; Hyperspectral and Thermal Remote Sensing;

Proximal Soil and Crop Sensors.

Practical

Familiarization with different remote sensing equipments and data products, Interpretation of
aerial photographs and satellite data for mapping of land resources, Global positioning system
(GPS), Basics of Geographic Information System (GIS), Georeferencing of toposheets, Digital
soil mapping with different variables, Basics of multivariate data analytics, Principal component
analysis and regression applications, clustering methods and geostatistics are essential in

agricultural studies.
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Elective Course 3

AGR - 411 D Principles and Practices of Organic Farming and Conservation Agriculture
2 (1+1) Objectives

I, To teach students the principles of crop production under organic and conservation

agriculture situation
2. To impart practical knowledge of organic and conservation agriculture practices

Theory

Concept of organic farming, principles and its scope in India; Choice of crops and varieties in
organic farming; Nutrient management in organic farming and their sources; Fundamentals of
insect, pest, disease and weed management under organic mode of production; Operational
structure of NPOP; Certification process and crop standards of organic farming; Processing,
labelling, economic considerations and viability, marketing and export potential of organic
products. Initiatives taken by Government (central/state), NGOs and other organizations for
promotion of organic agriculture. Conservation agriculture: definition, origin, principles,
advantages, challenges; Primary practices in conservation agriculture: minimum soil disturbance,
crop residue retention, and crop diversification, complementary practices, conservation
agriculture vis a vis Climate Smart Agriculture; Organic manures- recommended doses and

application in comparison to inorganic fertilizers for major crops.

Practical

Visit of organic farms to study the various components and their utilization; Preparation of
enrich compost, vermicompost and their quality analysis; Method of application of bio-
fertilizers; Indigenous technology knowledge (ITK) for nutrient, insect-pest and disease
management; Studies in green manuring in-situ and green leaf manuring, Studies on different
type of botanicals for insect- pest management, Weed management in organic farming; Cost of
organic production system; Practices of conservation agriculture.

V\“’\’@ & ‘J\l S 1o SRl

A " f
L 74
16 | ) K’%



