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B.Sc. (Hons) Agriculture Semester - I - Course Outcomes (COs)

Course Code and | After completion of these courses students should be able to
Course Name

SECA77001- CO1: Identify and explore the significance of botanicals and entomo-
Bio-fertilizers and pathogenic entities through laboratory visits and field studies,
Bio-pesticides enhancing practical knowledge of natural pest control
Production mechanisms.

: Understand the techniques of isolation, purification, and
production of bio-pesticides such as Trichoderma, Pseudomonas,
Bacillus, and Metarhizium, and their role in sustainable pest
control.

: Demonstrate proficiency in the isolation and mass production
of Arbuscular Mycorrhiza (AM) fungi using wet sieving and
sucrose gradient methods, contributing to the development of
effective AM inoculants for agricultural use.

: Apply techniques for the isolation, purification, and mass
production of bio-fertilizers such as Azospirillum, Azotobacter,
Rhizobium, phosphorus-solubilizers, and Cyanobacterial,
fostering soil fertility and sustainable agriculture.

: Analyze the quality control procedures of bio-pesticides and
ensure compliance with industry standards for effective
biological control agents.

SECA77002 - : Understand the current status, scope, and marketing of
Mushroom mushroom cultivation along with the nutritional and medicinal
Production value of edible fungi.

Technology : Apply techniques of spawn preparation, media formulation,
tissue culture, and sub-culturing for culture maintenance.

: Analyze different cultivation techniques and crop management
practices for major edible mushrooms.

: Evaluate mushroom farm design, composting methods, and
casing preparation for commercial mushroom production.

: Create value-added mushroom products and assess their
economic potential through market exposure.
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AECA55001-
Communication
Skills

: Understand the concept, nature, significance, and different

models of the communication process, including verbal and
non-verbal communication.

: Apply effective listening, speaking, reading, and writing skills to

various forms of communication, such as précis writing,
curriculum vitae, and summarizing.

: Analyze linguistic and non-linguistic barriers in communication

to identify reasons behind communication gaps and
miscommunication.

: Evaluate sentence structures, grammar rules, and the proper

use of nouns, pronouns, adjectives, and other grammatical
elements for accurate communication.

: Create clear and coherent sentences while avoiding common

sentence faults, and improving vocabulary through innovative
methods like analogy questions.

AECA55002 -
Communication
Skills Lab

: Deliver micro-presentations and impromptu presentations

using appropriate stage manners, body language, and voice
modulation techniques.

: Demonstrate skills in precise writing, summarizing, abstracting,

and reading comprehension for both general and technical
articles.

: Apply effective listening and note-taking strategies to enhance

comprehension of general and technical content.

: Participate confidently in group discussions and public

speaking exercises, using vocabulary-building techniques to
improve articulation.

: Master interview techniques and the organization of events

through practical exercises and real-time feedback.

BSAC54100-
Introductory Agro
forestry

: Understand the definition, scope, and various types of agro-

forestry systems along with the role and selection of MPTS
(Multipurpose Tree Species) in agro-forestry practices.

: Assess the agro-forestry models developed by ICAR-IGFRI and

ICFRE, including the choice of tree species, their site factors,
and their integration with horticulture and forage crops.

: Apply Silvi-cultural techniques for tree species propagation,

nursery management, regeneration methods, and field handling
practices for sustainable agro-forestry systems.

: Analyze the ecological aspects of tree-crop interactions,

including nutrient recycling, competition, and the potential of
traditional agro-forestry systems for conserving agro-
biodiversity in India.

: Evaluate the socio-economic aspects, soil and water

conservation benefits, and design considerations for agro-
forestry systems, including windbreaks and shelterbelts.
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BSAC54101-
Introductory Agro
forestry Lab

: Identify key tree species used in agro-forestry systems and

evaluate tree growth using measurement techniques.

: Assess agro-forestry models through exposure visits to

prevailing systems and virtual visits of models developed by
ICAR-IGFRI and ICFRE.

: Demonstrate practical skills in afforestation techniques such as

pruning, coppicing, pollarding, and planting patterns for both
natural and artificial regeneration.

: Analyze environmental factors affecting agro-forestry systems

and apply plant propagation methods, including pre-sowing
seed treatment and nursery bed preparation.

: Design and conduct diagnostic surveys of agro-forestry

systems, and evaluate their effectiveness across different agro-
climatic zones.

BSAC50100 -

Rural Sociology
and Educational
Psychology

: Examine the role of psychology, intelligence, and personality in

the teaching-learning process, and apply principles of learning
to agricultural extension strategies.

: Understand the meaning, scope, and importance of Extension

Education, Agricultural Extension, and rural sociology, and
explain the interrelationship between rural sociology and
agricultural extension.

: Apply leadership principles by identifying and training

professional and lay leaders to enhance the effectiveness of
agricultural extension activities.

: Analyze social stratification, cultural concepts, traditions, social

values, and institutions in rural society and their impact on
agricultural extension efforts.

: Evaluate the role of social groups, social organizations, and

social control mechanisms in the implementation and success
of agricultural extension programs.

BSAC41100 -
Fundamentals of
Agronomy

: Identify weeds and their control methods, understand agro-

climatic zones, cropping systems

: Understand the definition, scope, and significance of Agronomy,

along with its relation to other agricultural disciplines and
factors affecting crop establishment.

: Apply water management techniques by understanding soil

moisture constants, water resources, and their management in
relation to crop production.

: Analyze different methods of sowing, tillage practices, and

planting geometries, and evaluate their impact on crop growth,
yield, and stand establishment.

: Evaluate the role of essential nutrients, manures, fertilizers,

and Integrated Nutrient Management (INM) in crop production,
including the preparation and use of organic manures and
green manure.

Page 3 of 48




BSAC41101 -
Fundamentals of
Agronomy Lab

: Identify various field crops, seeds, fertilizers, and pesticides

used in different cropping systems and agro-climatic zones.

: Demonstrate the use of preparatory and inter tillage

implements, including ploughing, puddling, and inter-
cultivation techniques in field crops.

: Apply practical skills in seed germination testing, weed

identification, and the proper timing and methods for applying
manures and fertilizers.

: Calculate seed rates, plant populations, and fertilizer

requirements for various crops through numerical exercises.

: Evaluate crop yield by studying yield-contributing characters

and performing yield estimation techniques.

BSAC43100 -
Fundamentals of
Soil Science

: Identify major soils of India, their characteristics, and the

pedogenic processes influencing soil profile development.

: Understand the pedological and edaphological concepts of soil,

the processes of soil formation, and the composition of rocks
and minerals.

: Apply the principles of soil reaction, buffering capacity, and the

classification of soils using soil taxonomy and keys to soil
orders.

: Analyze the properties and constitution of silicate clays, soil

colloids, and their roles in ion exchange, cation and anion
exchange capacity, and base saturation.

: Evaluate the physical properties of soil, including soil texture,

structure, bulk density, particle density, consistency, soil air,
water, temperature, and their influence on soil behavior.

BSAC43101 -
Fundamentals of
Soil Science Lab

: Identify and classify general properties of minerals,

distinguishing between silicate and non-silicate minerals, and
recognize the characteristics of igneous, sedimentary, and
metamorphic rocks.

: Analyze soil texture using the feel method and mechanical

analysis, and determine particle density, soil porosity, and soil
color.

: Measure the infiltration rate of soil and assess soil pH and

electrical conductivity to understand soil chemical properties
and their implications for agricultural practices.

: Conduct a thorough study of a soil profile, including the

collection and processing of soil samples for analytical
purposes.

: Evaluate soil structure through aggregate analysis and

determine soil moisture content, moisture constants, field
capacity, and water-holding capacity
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BSAC48100 -
Fundamentals of
Horticulture

: Understand the different branches, importance, and scope of

horticulture, along with the botanical classification and the soil
and climate requirements for horticultural crops.

: Apply various plant propagation methods and structures,

addressing seed dormancy and germination while evaluating
the merits and demerits of sexual and asexual propagation.

: Analyze the principles of orchard establishment, including

training and pruning methods for fruit crops, and examine
factors influencing juvenility and flower bud differentiation.

: Evaluate the processes of pollination, the roles of pollinizers

and pollinators, and the significance of fertilization and
parthenocarpy in horticultural crop production.

: Implement effective irrigation methods and fertilizer

application strategies for horticultural crops, considering the
importance of bio-regulators in enhancing crop growth and
productivity.

BSAC48101 -
Fundamentals of
Horticulture Lab

: Identify and classify various fruit types and their nomenclature,

along with the layout and design principles of an orchard.

: Demonstrate effective pit-making techniques and system of

planting for fruit crops, and apply nursery raising techniques to
ensure healthy plant development.

: Apply various plant propagation structures and methods,

including seed propagation and the use of plant parts for
propagation in horticultural crops.

: Practice training and pruning techniques for fruit crops, and

prepare and apply appropriate fertilizer mixtures and plant
growth regulators (PGRs) to enhance crop performance.

: Implement different irrigation systems, conduct maturity

studies, and manage harvesting, grading, packaging, and
storage of horticultural produce.

WHNN99000-

National Service
Scheme (NSS-1)/
National Cadet
Corps (NCC-I)

: Understand the aims, objectives, and organizational structure

of NCC and NSS§, including their significance in nation-building,
cultural heritage, and social consciousness among students.

: Demonstrate skills in military drills, command and control, and

social service activities, showcasing leadership traits and
effective communication within both NCC and NSS contexts.

: Apply principles of health, hygiene, and disaster management

in both NCC and NSS activities, promoting physical and mental
well-being among peers and community members.

: Analyze community needs and mobilize resources through NSS

activities, including conducting surveys, organizing camps, and
collaborating with local agencies to foster social harmony and
national integration.

: Evaluate the role of youth in social change and volunteerism,

exploring issues and challenges faced by youth, and
encouraging participation in civic duties and community
service as informed citizens.
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BSAC55101 - : Understand fundamental biological concepts, including the
Introductory diversity and characteristics of life, the origin of life, and key
Biology principles of evolution and eugenics.

: Utilize binomial nomenclature and classification methods to
categorize and identify living organisms, demonstrating a
foundational knowledge of biological taxonomy.

: Analyze the morphology of flowering plants, focusing on the
structures and modifications of roots, stems, leaves, flowers,
and fruits, as well as inflorescence patterns.

: Examine the cellular and tissue-level structures in plants,
including cell division processes and the internal anatomy of
roots, stems, and leaves.

: Conduct practical investigations using specimens and slides to
study and describe plant families such as Brassicaceae,
Fabaceae, and Poaceae, while recognizing the role of animals in
agricultural ecosystems.

BSAC55102 - : Understand fundamental concepts of algebra, including

Introductory arithmetic, geometric, and harmonic progressions, and apply

Mathematics these concepts to solve related problems.

: Perform operations with matrices, including addition,
subtraction, multiplication, and finding transposes and inverses
up to the third order using the adjoin method, while evaluating
properties of determinants.

: Differentiate functions wusing first principles and apply
differentiation techniques to analyze growth rates, average
costs, marginal costs, and marginal revenues, including the
identification of increasing and decreasing functions.

: Utilize integral calculus methods to compute definite and
indefinite integrals, including integration by substitution and
integration by parts, while calculating the area under simple
well-known curves.

: Develop and analyze mathematical models relevant to
agricultural systems, classifying these models and fitting linear,
quadratic, and exponential models to experimental data for
practical applications.

Semester-II: Course Outcomes (COs):

Course Course outcomes: - After completion of these courses students should
be able to

SECA77003 - CO1: Define seed production in major cereals: Wheat, Rice, Maize, Sorghum,

Seed Bajra and Ragi.

Production CO2: Demonstrate seed sampling and testing: Physical purity, germination,

Technology Lab viability, etc.

CO3: Make use of seed certification: Procedure, Field inspection, Preparation of
field inspection report.

CO4: Examine seed and seedling vigour test. Genetic purity test:

CO5: Recommend visit to seed production farms, seed testing laboratories and
seed processing plant.
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SECA77004 -
Post-harvest

processing
technology Lab

: Analyze the maturity stages of various horticultural produce and evaluate

their physiological loss in weight and quality during post-harvest handling.

: Demonstrate the process of physico-chemical analysis of fruits and

vegetables and apply grading techniques to ensure quality standards in
horticultural produce.

: Design and implement post-harvest treatments and packaging methods for

fruits, vegetables, plantation crops, and cut flowers to enhance shelf life and
reduce spoilage.

: Construct food products such as squashes, jams, sauces, pickles, and

dehydrated fruits and vegetables using standard processing and
preservation techniques, and critique their quality based on sensory
evaluation.

: Evaluate storage methods for horticultural produce and compare different

market practices, packaging systems, and cold storage facilities for their
efficiency in maintaining produce quality.

BSAC50150 -
Personality
Development

: Analyze and Evaluate Personality Theories

: Apply and Assess Behavioral Models

: Develop Learning and Feedback Strategies

: Evaluate Motivation and Intelligence Theories
: Synthesize Teamwork Dynamics

BSAC50151 -
Personality
Development
Lab

: Identify and Explain Personality Dynamics

: Apply Learning Strategies

: Analyze Team and Group Dynamics

: Evaluate Leadership and Conflict Management Styles
: Develop Solutions through Case Studies

BSAC57150 -
Environmental
Studies and
Disaster
Management

: Understand the multidisciplinary nature of environmental studies and

analyze the interactions between Earth's spheres and natural resources.

: Explain the structure, functions, and types of ecosystems, emphasizing

energy flow and biodiversity conservation strategies.

: Assess the causes, effects, and control measures for various types of

environmental pollution and manage solid waste effectively.

: Evaluate social and legislative approaches to environmental issues,

including conservation practices and sustainability efforts.

: Develop disaster management strategies by integrating ecological, social,

and administrative frameworks for natural and man-made disasters.
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BSAC57151 -
Environmental
Studies and
Disaster
Management
Lab

: Analyze the environmental impacts of natural disasters and design

strategies for ecological monitoring and disaster management using field
data.

: Evaluate water quality parameters such as pH, EC, TDS, acidity, alkalinity,

and hardness through sampling and preservation techniques, and interpret
results for environmental chemistry applications.

: Assess ecosystem dynamics and biodiversity by examining floral and faunal

diversity in both polluted and wunpolluted environments, fostering
conservation strategies.

: Demonstrate practical knowledge in documenting and analyzing

environmental resources like rivers, forests, and grasslands to understand
their ecological and societal significance.

: Explore renewable energy technologies and assess their roles in pollution

management and biodiversity preservation, promoting sustainable
development practices.

BSAC43150 -
Soil Fertility
Management

: Understand fundamental concepts of demonstrate knowledge of the history

of soil fertility and plant nutrition, including the criteria for essential
nutrients.

: Identify nutrient deficiencies of recognize and articulate the symptoms of

nutrient deficiencies and toxicities in plants.

: Evaluate soil fertility, soil testing and fertility evaluations to assess nutrient

availability and critical levels in soils.

: Apply principles of Integrated Nutrient Management by combining chemical

and organic fertilizers effectively.

: Analyze the develop and recommend targeted fertilization strategies that

enhance nutrient use efficiency (NUE) and promote sustainable agricultural
practices

BSAC43151 -

Soil Fertility
Management
Lab

: Understand principles and functions of analytical instruments used for soil

and plant nutrient analysis.

: Apply the calibration procedures for colorimeters and flame photometers to

ensure accurate and reliable measurements.

: Estimate key soil nutrients, including alkaline hydrolysable nitrogen,

extractable phosphorus, exchangeable potassium, calcium, magnesium,
sulfur, and DTPA-extractable zinc.

: Evaluate nutrient levels in plants, specifically nitrogen, phosphorus,

potassium, and sulfur.

: Analyze and interpret the results of soil and plant nutrient estimations to

inform and improve nutrient management practices.

BSAC44150 -
Fundamentals
of Entomology

: Learn to classify the phylum Arthropoda, focusing on the class Insecta and

its key agricultural orders and families.

: Analyze the structure and function of insect body parts, including the cuticle

and appendages, and their ecological significance.

: Understand the functions of various insect systems and their role in insect

survival.

: Evaluate insect roles within ecosystems and classify pest categories

affecting agriculture.

: Apply binomial nomenclature and grasp the importance of biological

classification.
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BSAC44151 -

Fundamentals -

of Entomology
Lab

: Learn effective methods for collecting and preserving insects, including

immature stages.

: Identify and describe external features of insects like grasshoppers and

blister beetles, including antennae and mouthparts.

: Analyze wing venation, types of wings, and wing coupling mechanisms.
: Perform dissections to study the digestive systems of insects.
: Evaluate insecticides, pesticide appliances, and sampling techniques for

assessing insect populations and damage.

BSAC53200 -
Livestock and
Poultry
Management

: Identify indigenous and exotic breeds of cattle, buffalo, sheep, goat and

poultry.

: Discover the understanding about principles, planning, and technical

approach for reproduction management in different farm animals. Introduce
the diseases of livestock and poultry and its prevention (including
vaccination schedule) and control of important diseases of livestock and
poultry.

: Determine the ability to select different types of houses suited in specific

climatic conditions for best management of calves, growing heifers and
milch animals.

: Discuss digestive system of livestock and poultry, classification of feed stuffs,

nutrients and their functions with animal diseases.

: Information about livestock in Indian agricultural concerns and future

prospects

BSAC53201-
Livestock and
Poultry

Management
Lab

: Classify the external body parts of different animals.

: Classify the different animals.

: Identification methods of farm animals and poultry.

: Survey of IDF and IPF to study breeds of livestock and poultry and daily

routine farm operations and farm records.

: Estimate the economics yield of cattle, buffalo, sheep, goat, swine and

poultry production.

BSAC47150-
Fundamentals
of Plant
Pathology

: Explain the concept of plant diseases, their causes, and the historical

development of plant pathology with a focus on India.

: Classify plant diseases based on causal agents and analyze the processes of

parasitism and pathogenesis, including the disease triangle and disease
cycle.

: Identify and differentiate between the morphology, reproduction, and

classification of fungi, bacteria, mollicutes, and other phytopathogenic
organisms, including viruses and viroids.

: [llustrate methods of plant disease transmission and evaluate strategies for

managing diseases using chemicals, host resistance, and cultural
approaches as part of Integrated Disease Management (IDM).

: Develop sustainable disease management plans by integrating chemical,

biological, and cultural methods to minimize the impact of plant pathogens
on agriculture.
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BSAC47151-
Fundamentals
of Plant
Pathology Lab

: Operate and maintain laboratory equipment, including microscopes, for the

examination of plant disease symptoms and pathogens.

: Perform microscopic examinations of fungal and bacterial structures and

diseased specimens to identify pathogenic characteristics.

: Execute staining techniques such as direct, indirect, and Gram staining for

the identification and differentiation of bacterial pathogens.

: Prepare culture media, isolate, and purify plant pathogens like fungi,

bacteria, and viruses for diagnostic and research purposes.

: Diagnose plant diseases using Koch’s Postulates and evaluate fungicides by

analyzing their characteristics, formulation, and application methods.

WHNN99151-
National Service
Scheme (NSS-II)

: Explain the importance and role of youth leadership, including leadership

types, traits, and qualities.

: Analyze life competencies and apply problem-solving and decision-making

skills effectively.

: Demonstrate knowledge of health, hygiene, and first aid for promoting

overall well-being.

: Develop an understanding of yoga and practice it as a tool for a healthy

lifestyle.

: Evaluate youth development programs and design initiatives for

addressing youth challenges.

Semester-III: Course Outcome

Course

Course outcomes: - After completion of these courses students
should be able to

SECA77005 -
Beneficial insect
farming Lab

CO1: Define Bee pasturage, bee foraging and communication.

C0O2: C(lassify the Honey bee species, castes of bees

CO3: Identification and techniques for mass multiplication of natural
enemies.

CO4: Categorize to silkworm, voltinism and biology of silkworm.

CO5: Choose Species of lac insect, host plant identification.

AECA55007-
Entrepreneurship
Development and
Business
Communication

CO1: Identify key characteristics of entrepreneurship, including
motivational, social, and environmental factors that influence
entrepreneurial success.

: Explain the fundamental concepts of entrepreneurial development,
including the evolution, types, and functions of entrepreneurs, and
the importance of entrepreneurship in economic growth.

: Apply methods of environment scanning and opportunity
identification to spot viable business ideas and evaluate the need for
supportive policies and institutional support for entrepreneurial
development.

: Analyze the steps involved in establishing an enterprise, including

product/service selection, ownership structure, registration, capital
sourcing, and site selection.
Develop a project plan for a proposed enterprise, covering areas such
as financial management, production management, marketing
strategy, and crisis management, ensuring a structured approach to
business setup and sustainability

AECA55008 -
Entrepreneurship
Development and
Business

: Explain the role of small-scale industries, agro-industries, and
financial institutions in the development of the agricultural sector.

: Analyze the challenges and opportunities faced by successful
entrepreneurs and agri-entrepreneurs through direct interaction.
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Communication
Lab

: Develop a project proposal by synthesizing knowledge about funding

requirements and guidelines from various support agencies.

: Evaluate the viability and sustainability of small-scale and agro-

industrial ventures based on data collected during industry visits.

: Apply entrepreneurial skills by formulating innovative strategies for

starting and managing agri-business projects.

AECA55009-
Physical Education,
First Aid, Yoga
Practices and
Meditation

Explain concepts of physical education, training methods, and the
effects of exercise on physiological systems.

Analyze the role of diet and exercise on health, and evaluate aging-
related physiological changes.

Design fitness plans incorporating training methods, yoga, and first-
aid techniques.

Promote sportsmanship and personality development through
sports and motivation theories.

Apply yoga practices, training techniques, and posture corrections
to enhance fitness.
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BSAC42150-
Principle of Genetics

: Understand Mendelian and pre-Mendelian concepts of heredity, the

architecture of chromosomes, and the chromosomal theory of
inheritance to explain foundational genetic principles.

: Apply knowledge of model organisms, linkage, crossing over, and

chromosome mapping to perform genetic analyses and experiments.

: Analyze genetic variations, such as structural and numerical

chromosomal alterations, epistatic interactions, and dominance
relationships, to interpret their implications in inheritance and
evolution.

: Evaluate the role of cytoplasmic inheritance, mutations, and

qualitative and quantitative traits to determine their influence on
genetic diversity and adaptability.

: Create scientific presentations, assignments, and models that

demonstrate the mechanisms of DNA and RNA function, including
replication, transcription, translation, and gene regulation, to
illustrate the molecular basis of genetics.

BSAC42151-
Principle of Genetics
Lab

Understand the principles and techniques of microscopy and analyze
the structure of cells, including stages of mitosis and meiosis, to
comprehend the basic unit of life.

Perform experiments on Mendelian inheritance patterns, including
monohybrid, dihybrid, trihybrid, test crosses, and back crosses, to
illustrate genetic principles.

: Analyze epistatic interactions and inheritance patterns using test

crosses and chi-square tests to determine genetic relationships and
validate hypotheses.

Evaluate linkage and crossover frequencies through two-point test
cross data to determine genetic distances and construct genetic
maps.

Create models of DNA and RNA structures and investigate sex-linked
inheritance patterns in Drosophila to demonstrate key molecular
and genetic concepts.

BSAC41200-
Crop
Production
Technology - |
(Kharif Crops)

: Find the knowledge on Kharif season crops, its classification (cereal

crops, oilseed crops, pulse crops, sugar crops, fodder crops) and its
importance in agriculture and national economy.

: Illustrate the origin, geographical distribution and economic

importance of Kharif crops

: Identify the soil and climatic requirements of Kharif crops
: Examine the cultural practices, varieties and yield of Kharif crops
: Identification of different weeds of Kharif season

BSAC41201-

Crop Production
Technology - I Lab
(Kharif Crops)

: List of Kharif crop with their botanical name

: Explain effect of sowing depth on germination of Kharif crops.
: Identification of weeds in Kharif season crops,

: Compare method of rice nursery rising.

: Importance of top dressing and foliar feeding of nutrients.
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BSAC48252-
Production
Technology of Fruit
and Plantation Crops

: Understand the significance, nutritional value, and classification of

major fruit and plantation crops in India, including their contribution
to the economy and food security.

: Apply appropriate crop production techniques for tropical, sub-

tropical, and temperate fruit crops, including planting density,
propagation methods, and aftercare practices, to optimize growth and
yield.

: Evaluate the effectiveness of various resource management

strategies, including water, nutrient, and weed management, in
enhancing the productivity and sustainability of fruit and plantation
crops.

: Analyze the causes and impacts of physiological and pathological

disorders in fruit and plantation crops, developing effective
management strategies to address these challenges.

: Estimate the economic viability of different value addition techniques

for fruit and plantation crops, assessing processing methods and
market strategies to enhance profitability.

BSAC48253-
Production
Technology of Fruit
and Plantation Crops
Lab

: Understand various propagation techniques for key fruit crops

(mango, banana, papaya, guava, etc.) and the criteria for selecting
high-quality planting materials and varieties to ensure optimal
growth and productivity.

: Apply important cultural practices, including nursery management,

seedling selection, and fertilizer application, to enhance the growth
and yield of fruit crops such as grapes, citrus, pomegranate, and
jackfruit.

: Develop and implement protocols for micro-propagation and mass

multiplication of fruit crops, focusing on techniques for successful
hardening of seedlings and ensuring their adaptability to field
conditions.

: Identify nutritional disorders, pests, and diseases affecting coconut,

arecanut, cocoa, tea, coffee, rubber, and cashew crops, and evaluate
effective management strategies to mitigate these challenges.

: Visit commercial orchards and plantation industries to evaluate best

practices in management, production techniques, and the economic
viability of various fruit and plantation crops, enhancing their
understanding of industry standards.

BSAC50150-
Fundamentals of
Extension Education

: Understanding of the basic concepts, definitions, objectives,

principles, and planning processes involved in education and
extension education.

: Analyze the historical evolution and contemporary trends of

extension systems in India, covering both pre-independence and
post-independence efforts.

: Evaluate social justice and poverty alleviation programs, along with

rural and community development initiatives, to understand their
role in sustainable rural growth.

: Develop practical skills in communication, designing, implementing,

and evaluating extension programs using various teaching methods
and ICT tools.

: Explore the adoption of agricultural innovations and gain insights

into agriculture journalism, farmer-led extensions, and roles of
organizational entities like Commodity Interest Groups (CIGs)

BSAC50151-
Fundamentals of

: Become familiar with the functioning of the university extension

system and develop hands-on experience in group discussions and
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Extension Education
Lab

rural leadership identification.

: Acquire practical skills in designing and utilizing audio-visual aids,
and preparing various types of extension literature such as leaflets,
booklets, and success stories.

: Enhance their presentation and micro-teaching abilities through
practical exercises, fostering confidence and effectiveness in
communication.

: Gain field exposure by visiting villages, NGOs, and development
organizations, understanding rural challenges, PRA techniques, and
the roles of key institutions in rural development.

: Develop media-related skills, including script writing for print and
electronic media, and understand the production process for
community radio and television programs.

BSAC56200-
Fundamentals of
Nematology

: Recall the history, habitat, diversity, and economic importance of
nematodes.

: Explain the general characteristics of plant-parasitic nematodes.

: Define nematodes and describe their general morphology and
biology.

: List and classify nematodes up to the family level, emphasizing
economically important

: Apply the classification of nematodes based on feeding/parasitic
habits to identify field samples.

BSAC56201-
Fundamentals of
Nematology Lab

: Recall the history, habitat, diversity, and economic importance of
nematodes.

: Explain the general characteristics of plant-parasitic nematodes.

: Define nematodes and describe their general morphology and
biology.

: List and classify nematodes up to the family level, emphasizing
economically important genera.

: Apply the classification of nematodes based on feeding/parasitic
habits to identify field samples.

BSAC41202-
Principles and
Practices of Natural
Farming

: Understand the Historical and Ecological Foundations of Natural
Farming

: [llustrate the Principles and Practices of Natural Farming

: Organize the Environmental and Social Benefits of Natural Farming

: Develop Sustainable Farm Management Strategies

: Examine Economic and Entrepreneurial Opportunities in Natural
Farming

BSAC41203-
Principles and
Practices of Natural
Farming Lab

: Label Natural Farming Principles through Field-Based Learning

: Utilize Indigenous Technical Knowledge (ITK) for Sustainable Farm
Practices

: Build On-Farm Input and Organic Amendments

: Develop Techniques for Indigenous Seed Production and Resource
Budgeting

: Evaluate Ecosystem Services and Sustainable Practices in Natural
Farming

Semester-1V: Course Outcomes

Course

Course outcomes: - After completion of these courses students
should be able to

SECA77006-
Horticulture

CO1: Identify and classify different types of horticultural nurseries
(temporary, permanent) and associated structures.
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Nursery
Management Lab

Explain the processes involved in planning, designing, and preparing
nursery beds and the propagation methods for horticultural plants,
including seed propagation, vegetative propagation, and micro-
propagation.

Demonstrate the techniques of propagation (cutting, layering,
grafting, budding) and seedling transplanting with an understanding
of their advantages and disadvantages.

Analyze the importance of nursery management practices, including
watering, fertilization, pest and disease control, and hardening of
seedlings, for sustainable nursery production.

Evaluate the economic aspects of nursery production and the
importance of maintaining records and inventory in nursery
operations to enhance efficiency.

AECA55010-
Agricultural
Informatics and
Artificial
Intelligence

: Understand the fundamentals of computer systems
: Summarize the benefits and limitations of using DBMS in agricultural

data management and analysis

: Apply information and communication technologies (ICT) in agriculture
: Contrast and dissect the effectiveness of different agricultural models
: Classify various artificial intelligence (Al) control strategies and search

techniques and evaluate their applications in agriculture.

AECA55011-
Agricultural
Informatics and
Artificial
Intelligence Lab

: Relate the functions of different computer components to their use in

the operating system.

: Proficiency in Microsoft Office for Scientific Documentation.
: Apply database management techniques to create and manage

agricultural databases.

: Analyze various programming languages (Visual Basic, Java, FORTRAN,

C, and C++) for their suitability in agricultural applications.

: Application of Advanced IT Tools in Agriculture.

BSAC48200-
Production
Technology of
Vegetables and
Spices

: Understanding the importance of vegetables and spices in human

nutrition, highlighting their roles in health and dietary diversity, as well
as their contributions to the national economy through production,
trade, and employment.

: Understanding of the cultivation practices for key vegetable and spice

crops, including the optimal time for sowing and transplanting, planting
distances, and specific fertilizer requirements tailored to the nutrient
needs of different species.

: Develop effective irrigation strategies and weed management practices

that enhance crop yield and quality for a range of vegetables and spices,
considering factors such as climate and soil conditions.

: Identify and manage physiological disorders affecting major vegetables

and spices, understanding the causes and implementing practical
solutions to mitigate issues for improved crop health and productivity.

: Apply their knowledge of sustainable agriculture by designing and

implementing kitchen gardening practices that promote the
cultivation of various vegetables and spices, focusing on resource
optimization, local biodiversity, and community health benefits.
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BSAC48201-
Production
Technology of
Vegetables and
Spices Lab

Able to accurately identify various vegetables and spice crops,
detailing their characteristics and classifications, along with a
comprehensive description of different varieties, including their
unique features and uses.

Demonstrate knowledge of various propagation methods, including
seed collection, extraction techniques, and rapid multiplication
strategies, as well as the importance of nursery raising for successful
crop establishment.

Acquire practical skills in direct seed sowing and transplanting,
understanding the appropriate methods and timing for each technique
to optimize plant growth and yield.

Learn to evaluate and apply appropriate fertilizer regimes for different
vegetable and spice crops, emphasizing soil health and plant nutrition
to enhance productivity and sustainability in cultivation.

Analyze the economics of vegetable and spice cultivation, including
cost-benefit assessments, and develop an understanding of
harvesting techniques and post-harvest practices that ensure quality
preservation and market readiness of produce.

BSAC45252-
Principles of
Agricultural
Economics and
Farm Management

Understand and define fundamental economic concepts, including the
meaning, scope, and subject matter of economics, distinguishing
between micro- and macroeconomics, and positive and normative
analyses.

Explain the nature of economic theory, including the rationality
assumption, the concept of equilibrium, and economic laws as
generalizations of human behaviour.

Analyze basic economic concepts such as goods, services, demand,
utility, cost, price, wealth, income, and welfare to evaluate their roles in
economic activities.

Examine the importance of agricultural economics, its characteristics,
role in economic development, and the impact of agricultural planning
in national development.

Apply demand theory, including the law of demand, determinants of
demand, utility theory, and elasticity concepts, to consumer behavior
and market analysis.

BSAC41250 -
Crop Production
Technology -1
(Rabi Crops)

Explain the origin, distribution, and economic importance of Rabi
crops.

Classify Rabi crops and identify suitable varieties for different agro-
climatic regions.

Design sustainable cultivation plans for Rabi crops with economic and
environmental considerations.

Evaluate soil and climatic factors to recommend productivity-
enhancing strategies.

Apply cultural and management practices for optimal crop yield.

BSAC41251-
Crop Production
Technology -1
(Rabi Crops) Lab

Demonstrate appropriate sowing methods for wheat and sugarcane.
Identify and manage major weeds in rabi crops effectively.

Analyze morphological and yield-contributing traits of rabi crops.
Perform quality analysis of sugarcane juice and medicinal crop oils.
Evaluate advanced agronomic practices through research station
visits.
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BSAC46200-
Farm Machinery
and Power

Identify sources of farm power, components of I.C. engines, and tractor
systems

Explain the working principles of 1.C. engines and functions of tractor
systems.

Calculate tractor operational costs and calibrate sowing equipment.
Analyze the selection criteria for tractors and implements for various
agricultural operations.

Evaluate the performance and suitability of farm machinery for
harvesting, threshing, and plant protection.

BSAC46201-
Farm Machinery
and Power Lab

Identify components of I.C. engines, tillage implements, and farm
machinery

Explain the working principles of tractor systems like air cleaning,
cooling, and lubrication.

Calibrate seed drills and calculate power requirements for implements.
Analyze the suitability of machinery for hill agriculture and various
operations.

Evaluate the performance of sprayers, dusters, and harvesting
equipment.

BSAC41255-
Water
Management

Understand the principles of irrigation, including the objectives, water
requirements, and its critical role in plant growth and soil health.
Demonstrate knowledge of water resources and irrigation
development in India for diverse crop types.

Analyze soil-plant-water relationships, including soil moisture
distribution, water budgeting, rooting characteristics, and moisture
stress effects on crop growth. Apply knowledge of soil moisture
estimation techniques and water budgeting for efficient crop
management.

Identify and assess various irrigation methods, such as surface,
subsurface, sprinkler, and drip irrigation. Evaluate the suitability,
advantages, limitations, and economic considerations of each method
for different crops and soil types.

Evaluate water management practices for major crops like rice, wheat,
maize, groundnut, sugarcane, mango, banana, and tomato. Develop
strategies for irrigation scheduling, effective rainfall utilization, and use
of fertigation to optimize water usage.

Implement advanced irrigation systems, including underground
pipeline layouts, irrigation automation, and Artificial Intelligence-based
climate-responsive irrigation practices. Assess irrigation water quality,
conjunctive water use, and management practices to improve irrigation
efficiency and sustainability.

BSAC41256-
Water
Management Lab

Acquire hands-on skills in determining soil properties such as bulk
density, moisture content, field capacity, and permanent wilting point
using methods like gravimetric, tensiometer, electrical resistance
Demonstrate proficiency in measuring irrigation water using devices
such as flumes, weirs, notches, and orifices.

Perform field assessments of infiltration rates and demonstrate
irrigation methods, including furrow, check basin

Develop the ability to install, operate, and maintain advanced irrigation
systems like drip and sprinkler irrigation.

Gain practical exposure to irrigation planning by visiting farmers’
fields, calculating the cost of drip irrigation, and assessing the layout
and efficiency of different irrigation methods.

BSAC43250-
Problematic Soils

To acquaint the students about various problem soils like degraded
soils, acid soils, saline soils, alkali soils, eroded soils, submerged soils,
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and their
Management

polluted soils.

To impart knowledge about remote sensing, GIS, Multipurpose tree and
Land capability classification.

To give hands on training about estimation of various soil and water
quality parameters associated with problem soils.

To Study Irrigation water - quality and standards.

Bio remediation through MPTs of soils.

BSAC43251-
Problematic Soils
and their
Management Lab

Acquaint the students about Determination of pHs and EC of saturation
extract of problematic soil

Determination of redox potential in soil, Estimation of water soluble
and exchangeable cations in soil

Determination of Quality of irrigation water (pH, EC, Ca, Mg, Na, CO3,
HCO3, Cl, SAR and RSC

Understand Irrigation water - quality and standards.

Determination of dissolved oxygen and free carbon in water samples

BSAC42200-
Basics of Plant
Breeding

Understand the historical development, concepts, and roles of plant
breeding, including genetic variation, heritability, and genetic
advance, to explain their significance in crop improvement.

Apply knowledge of genetic principles such as self-incompatibility,
male sterility, Hardy-Weinberg Law, and population genetics to
implement breeding methods for self- and cross-pollinated crops.
Analyze advanced plant breeding techniques, including mutation
breeding, wide hybridization, and polyploidy, to evaluate their
applications in addressing biotic and abiotic stresses.

Evaluate participatory plant breeding approaches, heterosis
exploitation, and breeding methods for asexually propagated crops to
recommend strategies for developing improved cultivars.

Create breeding programs incorporating variety release protocols,

intellectual property rights, and plant breeders' and farmers' rights to
promote sustainable crop development and genetic resource
conservation.

BSAC42201-
Basics of Plant
Breeding Lab

Understand the tools and techniques in plant breeding, including
the plant breeder’s kit, floral structures, and emasculation and
hybridization methods, to describe their roles in crop
improvement.

Apply knowledge of population genetics, including inbreeding
effects, male sterility systems, and handling of segregating
populations, to conduct breeding experiments and manage genetic
diversity.

Analyze data from plant breeding experiments using statistical
methods such as mean, range, variance, heritability, and
randomized block design (RBD), to evaluate breeding strategies.
Evaluate pollination mechanisms, natural out-crossing, and the
performance prediction of double-cross hybrids to assess the
potential of breeding techniques in crop production.

Design and implement screening protocols for biotic and abiotic
stress tolerance, while maintaining accurate breeding records and
data collection for improving crop resilience and productivity.

Semester-V: Course Outcomes
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Course

Course outcomes: - After completion of these courses students
should be able to

BSAC45300-
Agricultural
Marketing and
Trade

CO1:

Identify and define the fundamental concepts of agricultural
marketing, including market structures, segmentation, and the
marketing mix relevant to agricultural products.

: Describe the factors affecting demand, supply, and producer’s surplus

for agricultural commodities, and explain the significance of
marketable and marketed surplus in agricultural markets.

: Apply pricing and promotion strategies by comparing cost-based and

competition-based pricing, and evaluate the effectiveness of
advertising, personal selling, and other promotional methods in
agricultural marketing.

: Analyze the marketing processes and functions, including storage,

transport, grading, and branding, as well as the roles of different
marketing channels and agencies in agricultural commodity
distribution.

: Evaluate the impact of government institutions like FCI, APMC, and

WTO agreements on agricultural markets, and assess the relevance of
these policies in the context of current agricultural trade and pricing.

BSAC45301-
Agricultural
Marketing and
Trade Lab

: Define the basic concepts of agricultural marketing, including market

structure, market segmentation, and the components of the marketing
mix for agricultural commodities.

: Describe the factors influencing demand, supply, and producer’s

surplus in the agricultural sector, and identify the key elements
affecting marketable surplus.

: Explain different pricing and promotional strategies, such as cost-

based and competition-based pricing, and discuss the merits and
demerits of advertising, personal selling, and other market promotion
techniques in agricultural marketing.

: Analyze the roles and efficiencies of various agricultural marketing

channels and market functionaries, and examine factors contributing
to marketing costs, margins, and price spreads of farm commodities.

: Evaluate the impact of government policies, including the roles of

APMC, WTO, and public institutions like FCI and CACP, on agricultural
marketing and assess their relevance to the present-day agricultural
market structure.

BSAC57300-
Introduction to
Agro-
meteorology

: Comprehend the fundamentals and scope of agricultural meteorology,

including the composition, structure, and characteristics of the Earth’s
atmosphere

: Explain atmospheric weather variables such as pressure, wind,

temperature, and solar radiation.

: Apply knowledge of atmospheric moisture concepts, precipitation

processes

: Identify and assess the mechanisms of monsoon patterns and their

critical role in Indian agriculture, as well as extreme weather hazards
such as drought, floods, cyclones, and heat waves, and their effects on
agricultural activities.

: Understand climate change, global warming, and climatic variability,

along with their implications for agriculture. Develop the ability to
utilize different types of weather forecasting and modify crop
microclimates for sustainable agricultural planning.

BSAC57301-
Introduction to
Agro-

: Develop expertise in setting up an agro-meteorological observatory,

selecting appropriate sites, exposing instruments, and accurately
recording various weather parameters critical for agricultural
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meteorology Lab

applications.

: Measure and analyze solar radiation components (total, shortwave,

longwave) using Planck’s intensity law, estimate radiation intensity
with the BSS, and compute albedo and sunshine duration to
understand energy distribution and its effects on crop growth.

: Acquire skills in measuring air and soil temperatures, vapor pressure,

relative humidity, and dew point. Conduct trend and variation analysis
of temperature data and compute soil heat flux to support crop-
weather relationship studies.

: Measure and interpret atmospheric pressure, wind speed, and

direction, including windrose preparation. Record and analyze
precipitation data, open pan evaporation, and evapotranspiration;
calculate  Potential Evapotranspiration (PET) and Actual
Evapotranspiration (AET) for effective crop water management.

: Utilize synoptic charts, weather reports, and forecasting techniques.

Develop a crop weather calendar based on forecast data to support
agricultural decision-making and enhance weather-resilient crop
planning.

BSAC51152-
Fundamentals of
Crop Physiology

: Understand the principles of plant and crop physiology, including

water relations, nutrient transport, and the physiological roles of
essential elements, to explain their significance in crop growth and
development.)

: Apply knowledge of physiological processes such as diffusion, osmosis,

water absorption, and water loss (transpiration, guttation) to evaluate
water use efficiency and plant hydration strategies.

: Analyze the structure and function of the photosynthetic apparatus,

including pigment systems, light reactions, and carbon fixation
pathways (C3, C4, CAM), to examine their roles in plant productivity
and adaptation.

: Evaluate the impact of plant hormones and growth regulators (PGRs)

on plant processes such as growth, development, senescence, and
abscission, and recommend agricultural practices for crop
management.

: Create experimental setups using techniques like hydroponics, sand

culture, and aeroponics to demonstrate the role of environmental
factors, such as light, temperature, and photoperiod, on plant growth
and physiological responses.

BSAC51153-
Fundamentals of
Crop Physiology
Lab

: Understand the structural and functional characteristics of stomata,

water relations in plants (imbibition, osmosis, plasmolysis, water
potential), and nutrient requirements

: Apply practical techniques such as tissue testing, hydroponics, and

identification of nutrient deficiency and toxicity

: Analyze physiological processes like photosynthesis, respiration, and

transpiration by estimating pigments and rates to evaluate plant
performance under various conditions.

: Evaluate the effects of plant growth regulators (PGRs) and hormonal

control on senescence, abscission, and growth

: Compare the anatomical differences between C3 and C4 plants and

demonstrate their adaptive strategies through hands-on analysis to
illustrate variations in photosynthetic pathways.

BSAC44302-
Pests
Management in
Crops and

: Explain the identification, taxonomy, host range, biology and

bionomics, nature of the damage and preventive and curative control
measures of crop and stored grain pests.

: Apply the ecological approach to insect pest management.
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Stored Grain

: Explainthetechniquetooperatevariouspesticideappliancesasaknap-

sack sprayer, foot sprayer, aerosol, fumigators, etc, for pesticide
application.

: Build crop-wise IPM modules for sustainable agriculture and Storage

structure and methods of grain storage to minimize the risk of food
security.

: Importance of Storage structure and methods of grains to rage and

fundamental principles of grains to management.

BSAC44303-
Pests
Management in
Crops and
Stored Grain Lab

: Identification of major insect pests of crops and their damage

symptoms.

: Methods of monitoring & Management strategies of insect pests of

different crops.

Study on structural entomology and household pests.
Spraying techniques for selected field and horticultural crops.
Vertebrate pest management, Mass multiplication

BSAC47304-
Diseases of Field
and
Horticultural
Crops and their
Management

Find common pathogens of different diseases in the crops.
Interpret the knowledge about etiology and diagnosis the symptoms of
diseases in field and horticultural crops.

: Identify different culture, techniques, biology of pathogens in the

laboratory.
Apply Eco-friendly and economically suitable management practices.
Solve the problem of diseases affecting the farmer's field.

BSAC47305-
Diseases of Field
and
Horticultural
Crops and their
Management
Lab

Recall the symptoms, causes, and histopathological characteristics of
major diseases affecting field and horticultural crops.

: Explain the relationships between pathogens and their host plants by

identifying key symptoms of diseases.

: Apply integrated disease management strategies using fungicides,

antibiotics, and bio-pesticides for effective control of diseases in field
and horticultural crops.

: Analyze field samples and classify plant diseases by their symptoms

and causal agents during field visits, and suggest appropriate
diagnostic and management measures.

: Develop a herbarium of collected diseased plant specimens and design

innovative disease management approaches combining conventional
and biotechnological tools.

BSAC42300-
Crop
Improvement-I
(Kharif Crops)

: Recall the evolutionary history of important field crops along with

their centre of origin, its wild species and wild relatives that can be
utilized in crop improvement.

: Identify Genetic basis and methods of breeding in cross pollinated

crops and modes of selection.

: Build the understanding of germplasm conservation, utilization, and

genetics of qualitative and quantitative characters, and their
inheritance.

: Elaborate breeding procedures, methods and breeding objectives in

different crop which is important for the development of improved
varieties. Interpret Gene preservation method for further use to
improve kharif crops.

: Recall the evolutionary history of important field crops along with

their center of origin, wild species, and wild relatives

BSAC42301-
Crop
Improvement-I
(Kharif Crops)
Lab

: Define important agronomic experiments of Kharif crops at

experimental farms.

Explain morphological characteristics of kharif crops.

Experiment with study of yield contributing characters of kharif
season Crops,
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: Analyse sowing methods kharif crops, identifications of weed in kharif

season. Recommend visit to research stations of related crops.

: Evaluate quality characters in Kharif crops, such as yield, stress

tolerance, and nutritional quality, and identify donor parents for
breeding different desirable traits.

BSAE41003-
Weed
Management

: Analyze the characteristics, classification, and harmful effects of

weeds on ecosystems.

: Demonstrate various weed management techniques including

physical, cultural, chemical, and biological methods.

: Understand and manage herbicide resistance, weed shifts, and

precision weed management technologies.

: Evaluate the role of herbicides, their properties, and application in

weed control.

: Apply integrated weed management strategies to different cropping

systems.

BSAE41004-
Weed
Management
Lab

: I[dentify and classify weeds in different agricultural and natural

ecosystems.

: Understand the biology and life cycles of major weeds and their

ecological impact.

: Apply various herbicide formulations, mixtures, and methods of

application for effective weed control.

: Calibrate herbicide application equipment and calculate correct doses

for precise weed management.

: Manage problem weeds and parasitic species using integrated weed

management strategies.

BSAC48300-
Ornamental
Crops, MAPs and

Landscaping

: Understand and articulate the economic and ecological importance of

medicinal, aromatic, and ornamental plants, identifying their
applications in health, industry, and landscape aesthetics.

: Apply production techniques specific to medicinal plants (e.g.,

ashwagandha, costus, isabgol, geranium) and aromatic plants (e.g.,
lemongrass, citronella, vetiver), demonstrating skills in planting,
cultivation, and post-harvest management.

: Demonstrate knowledge of propagation, maintenance, and harvesting

techniques for various cut and loose flowers such as roses, gerberas,
orchids, marigolds, and jasmine, ensuring quality and productivity in
open-field conditions.

: Apply fundamental landscaping principles to design and maintain

aesthetically pleasing and ecologically sound landscapes, effectively
incorporating trees, shrubs, climbers, and herbaceous borders into
cohesive outdoor spaces.

: Able to assess, recommend, and perform basic processing and value-

addition techniques for ornamental and medicinal plant produce,
enhancing product quality and exploring potential commercial
applications
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BSAC48301-
Ornamental
Crops, MAPs and
Landscaping Lab

: Identify various medicinal, aromatic, and ornamental plants, including
trees, shrubs, climbers, seasonal flowers, and houseplants, based on
key morphological characteristics and uses.

: Demonstrate propagation techniques for medicinal, aromatic, and
ornamental plants, including methods such as terminal cuttings,
herbaceous cuttings, and division, with specific skills in handling
plants like Anthurium, orchids, bougainvillea, gerbera, and gladiolus.

: Prepare nursery beds and sow seasonal flower seeds, ensuring optimal
conditions for germination and growth in nursery management
practices.

: Implement techniques for establishing and maintaining lawns,
including bed preparation, planting, and upkeep, along with the use of
flower preservatives to extend the vase life of cut flowers.

: Perform training and pruning on ornamental plants, establish hedges
and edges, and develop plans for garden layouts that incorporate
aesthetic principles and practical considerations in landscape design.

BSAE41005-
Farming based
livelihood
systems

: Analyze the status of agriculture and livelihood systems in India by
identifying key indicators to evaluate rural and urban livelihood
patterns.

: Explain the components, approaches, and frameworks of agricultural
livelihood systems, and differentiate between traditional and modern
farming systems.

: Evaluate the feasibility of integrating various farming components
(e.g., livestock, aquaculture, and agroforestry) within specific agro-
climatic zones to promote sustainable livelihoods.

: Design and propose innovative farming-based livelihood models and
enterprises, incorporating insights from NABARD, ICAR, and case
studies, to address contemporary challenges like climate change and
digitalization.

: Assess the impact of government schemes, programs, and public-
private collaborations in promoting farming-based livelihood
opportunities and their role in advancing a circular and green
economy.

BSAE41006-
Farming based
livelihood
systems Lab

: Identify and classify diverse farming systems and agricultural-based
livelihood enterprises prevalent in various agro-climatic zones.

: Analyze the components, production, and profitability of crop-based,
livestock-based, and integrated farming-based livelihood models.

: Evaluate the functional aspects of agri-based enterprises, focusing on
their integration of production, processing, and distribution sectors
within value chain models.

: Develop project proposals for farming-based livelihood systems,
incorporating cost and profit analysis for sustainable enterprise
management.

: Investigate case studies of start-ups in the agricultural sector to
understand innovation, risk management, and success factors in
modern agri-enterprises.

Page 23 of 48




Semester VI: Course Outcomes

Course

Course outcomes: - After completion of these courses students should

be able to

BSAC58350 -
Fundamentals
Agricultural
Biotechnology

CO1:

Understand the principles and techniques of plant tissue culture,
including cellular totipotency, callus culture, somatic embryogenesis,
and their applications in hybrid development and crop improvement.

: Apply in vitro culture techniques such as embryo rescue, ovule

culture, and micropropagation to address challenges in hybrid
development, production of quality planting material, and disease-
free plants.

: Analyze the molecular mechanisms of DNA replication, transcription,

and translation, along with gene regulation concepts like the Lac
Operon and the use of PCR for genetic studies in crops.

Evaluate the methods of recombinant DNA technology, including
physical, chemical, and Agrobacterium-mediated gene transfer
methods, and assess their impact on transgenic crop improvement
with biosafety considerations.

Create strategies for marker-assisted breeding and the application of
molecular markers like RFLP, RAPD, SSR, and SNP in designing
innovative crop improvement programs.

BSAC58351 -
Fundamentals
Agricultural
Biotechnology

: Understand and demonstrate good laboratory practices, including

media preparation, sterilization techniques, and glassware handling,
to maintain a contamination-free environment in plant tissue culture
labs.

: Apply practical techniques such as micropropagation, -callus

induction, anther culture, and apical meristem culture to develop
plant tissue culture skills for crop improvement.

: Analyze the processes of plasmid DNA isolation, quantification, and

restriction digestion using agarose gel electrophoresis to study
genetic material effectively.

Evaluate the outcomes of advanced molecular techniques such as PCR
amplification, gel electrophoresis of DNA, and synthetic seed
preparation to assess their applicability in agricultural biotechnology.
Create insights by visiting tissue culture units and biotech labs to
integrate theoretical knowledge with practical applications, fostering
innovative approaches in plant tissue culture and biotechnology.

BSAC52350 -

Basic and Applied
Agricultural
Statistics

: Analyse the types, scales, and summarization of data, including

classification, frequency distribution, and diagrammatic and graphical
presentations to describe.

Evaluate and apply measures of central tendency and dispersion such
as mean, median, mode, standard deviation, and variance for both
grouped.

Explain fundamental probability concepts and solve problems
involving classical, empirical, and axiomatic probabilities, including
the use of normal distribution, random variables.

Demonstrate the use of correlation and regression analysis, including
Karl Pearson’s coefficient and regression equations, to assess
relationships between variables.

: Apply statistical methods, including hypothesis testing, ANOVA, and

experimental design techniques, to analyze and interpret data, with
an emphasis on sampling methods.
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BSAC52351 -

Basic and Applied
Agricultural
Statistics Lab

: Illustrate data through diagrammatic and graphical representations

such as bar diagrams, pie charts, histograms, frequency polygons, and
ogives to communicate statistical information effectively.

: Compute measures of central tendency, including Arithmetic Mean,

Median, and Mode, for both grouped and ungrouped data,
demonstrating their application in summarizing datasets.

: Analyze measures of dispersion, including Standard Deviation (S.D.)

and Coefficient of Variation (C.V.), for grouped and ungrouped data to
assess data variability and consistency.

: Apply statistical tools, including correlation and regression analysis,

to identify and quantify relationships between variables, emphasizing
their practical use in data interpretation.

: Perform hypothesis testing using t-tests for one-sample, two-sample

(independent and dependent), and analysis of variance (ANOVA) for
one-way classifications, including applications in Completely
Randomized Designs (CRD) and random sampling techniques.

BSAC42350 -
Crop Improvement
(Rabi crops)- 11

: Tell about the evolutionary history of important field crops along

with their Centre of origin, its wild species and wild relatives that can
be utilized in crop improvement.

: Explain plant genetic resources, its utilization and conservation.
: Develop the understanding for germplasm conservation, utilization,

and center of origin of various rabi field crops, genetics of qualitative
and quantitative characters, and their inheritance.

: Discuss the major breeding objectives and procedures including

conventional and modern innovative approaches for development of
hybrids and varieties.

: Interpret Gene preservation method for further use to improve Rabi

varieties.

BSAC42351 -
Crop Improvement
(Rabi crops)- Il Lab

: Interpret the floral biology, emasculation and hybridization

techniques in different crop species

: Plan how to use different population improvement approach
: Plan different experimental design for crop research
: Utilize Study of field techniques for seed production and hybrid seeds

production in Rabi crops;

: Estimate the heterosis, inbreeding depression and heritability

BSAC46352 -
Renewable energy
in Agriculture and
Allied Sector

: Understand the classification of energy sources and their

contributions to the agricultural sector, focusing on sustainable
energy practices.

: Gain knowledge of biomass utilization for biofuel production,

including biogas, bio alcohol, biodiesel, and biooil, and their
applications as bioenergy resources.

: Learn about the types, construction, and functioning of biogas plants,

gasifiers, and other bioenergy systems for efficient energy generation.

: Familiarize with solar energy collection, its applications, and solar

energy devices like solar cookers, water heaters, and photovoltaic
systems for agricultural and domestic use.

: Explore the availability and applications of wind energy and biomass

across different regions for energy generation and agricultural utility.
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BSAC46353 -
Renewable energy
in Agriculture and
Allied Sector Lab

: Develop familiarity with renewable energy gadgets and their

applications in sustainable energy generation and agricultural
practices.

: Understand the functioning and production processes of biogas

plants, gasifiers, biodiesel, biofuels, and briquetting machines.

: Gain knowledge of various solar energy gadgets, including solar

lights, pumps, fencing systems, cookers, and drying systems, and their
practical uses.

: Study advanced solar energy systems such as solar photovoltaic

systems, solar distillation, solar ponds, and their integration with
wind energy in hybrid systems

: Explore the design, operation, and benefits of renewable energy

technologies for enhancing energy efficiency in agricultural and
domestic sectors.

BSAC41353 -
Dryland
agriculture/

Rainfed agriculture
and watershed
management

: Understand dryland agriculture's characteristics, challenges, and

historical significance in India.

: Analyze soil, climatic conditions, LGP, and SMA for rainfed cropping

systems.

: Apply conservation techniques and water harvesting for improved

crop management.

: Evaluate cropping plans and land-use systems for sustainability

under weather stress.

: Create sustainable practices using watershed management and

dryland farming principles

BSAC41354 -
Dryland
agriculture/

Rainfed agriculture
and watershed
management Lab

: Understand the principles of climate classification and rainfall

patterns in rainfed areas to assess monsoon dynamics.

: Analyse meteorological data to calculate Length of Growing Period

(LGP), Soil Moisture Availability (SMA), and effective rainfall for crop
planning.

: Apply agronomic and mechanical measures for soil moisture

conservation and mitigate drought impacts through seed priming and
seed hardening techniques.

: Evaluate cropping patterns, meteorological drought, and watershed

characterization to optimize rainfed agricultural practices.

: Create and demonstrate water harvesting structures and soil

conservation measures in model rainfed areas and research stations.

BSAC47352 -
Agricultural
Microbiology  and
Phyto-Remediation

: Define key concepts of microbiology, such as microorganisms, their

roles in different environments.

: Explain the structural and functional diversity of bacteria.
: Apply microbial techniques in food microbiology.
: Analyze the role of microbial biopesticides and plant growth-

promoting rhizobacteria (PGPR) in sustainable agriculture and soil
health.

: Design biotechnological solutions using genetic engineering.

BSAC47353 -
Agricultural
Microbiology  and
Phyto-Remediation
Lab

: Recall the principles of microscopic techniques.

: Apply appropriate staining techniques.

: Analyze microbial diversity in the phyllosphere and rhizosphere.

: Evaluate the efficiency of culture media preparation and microbial

isolation techniques.

: Develop and construct optimized protocols for the -cultivation,

purification, and application of microbial in laboratory and field
conditions.
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BSAC45350 -
Agricultural Finance
and Cooperation

: Explain the fundamental concepts, scope, and significance of

agricultural finance and credit, including its role in Indian agriculture.
(Understand)

: Classify agricultural credit into various types and analyze the need,

principles, and sources of institutional and non-institutional finance
in the agricultural sector. (Analyze)

: Apply the 4 R's, 3 C's, 5 C's, and 7 P's of credit analysis to evaluate the

creditworthiness of farmers and agricultural enterprises. (Apply)

: Evaluate the financial performance of agricultural projects through

the preparation and analysis of financial statements, including
balance sheets and income statements, and the application of SWOT
analysis. (Evaluate)

: Design project reports and develop strategies for effective

cooperative systems and agricultural credit models by incorporating
case studies like AMUL and Pradhan Mantri Fasal Bima Yojana.

BSAC45351 -
Agricultural Finance
and Cooperation
Lab

: Explain the principles of capital allocation and the methodologies for

assessing the progress and performance of cooperatives, commercial
banks, and RRBs using published data.

: Demonstrate the ability to estimate credit requirements for farm

businesses and evaluate loan proposals through real-world case
studies.

: Analyze balance sheets, income statements, and techno-economic

parameters to assess the financial viability of agricultural enterprises.

: Evaluate various repayment plans and prepare bankable project

reports for agricultural products and value-added products.

: Design effective financial strategies and management plans by

synthesizing insights from visits to financial institutions and
cooperatives, and present findings through seminars on selected
topics.

BSCA51350 -
Essentials of Plant
Biochemistry

: Identify and describe the structure and function of key biomolecules,

including carbohydrates, proteins, lipids, and nucleic acids.

: Analyze and explain the biochemical pathways of metabolism,

including glycolysis, citric acid cycle, and oxidative phosphorylation.

: Apply concepts of enzyme action, regulation, and their role in

metabolic processes and industrial applications.

: Evaluate the mechanisms of photosynthesis, gluconeogenesis, and

nitrogen fixation in plants.

: Assess the biosynthesis and applications of secondary metabolites

like terpenoids, alkaloids, and phenolics in various industries.

BSCA51351 -
Essentials of Plant
Biochemistry Lab

: Identify and describe the principles and procedures for preparing

standard solutions and reagents.

: Perform qualitative and quantitative tests for carbohydrates,

proteins, amino acids, and secondary metabolites.

: Apply methods for estimating fat, protein, and ascorbic acid content

in various samples.

: Analyze the results of biochemical estimations and calculate values

such as acid value, saponification, and iodine number.

: Evaluate and interpret experimental data related to the estimation of

biochemical components in plant and food samples.
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BSAC42352 - : Define seed technology and articulate its importance in agriculture,
Fundamentals of demonstrating an understanding of how seed quality impacts crop
Seed Science and yield and sustainability

Technology : Assess seed quality by identifying the characteristics of good quality
seeds, understanding the causes of varietal purity deterioration, and
applying methods for genetic purity assessment.

Implement the production procedures for foundation and certified
seeds of important cereals, pulses, and oilseeds, including conducting
field inspections and ensuring compliance with quality standards.

: Apply post-harvest seed quality management techniques, including

processing, drying, treatment, and proper packing, to enhance seed
longevity and viability.
Explain the regulatory framework surrounding seed certification and
legislation, including the Seed Act and the New Seed Bill 2019, and
describe the roles and responsibilities of seed inspectors and quality
testing methods.

BSAC42353 - : Describe the structure of seeds and explain the significance of each

Fundamentals of component in relation to seed function and quality.

Seed Science and : Conduct seed sampling and perform assessments of physical purity,

Technology Lab moisture determination, and germination tests to evaluate seed
quality.

: Perform seed and seedling vigor tests and assess seed viability using
established methodologies, ensuring robust seed health and
performance.

: Conduct genetic purity tests through grow-out tests and execute field
inspections to ensure varietal integrity and compliance with quality
standards.

: Conduct seed health testing using blotter and agar plate methods,
evaluating seed health and identifying potential pathogens.

Semester-VII: Course Outcomes

Course Outcomes (COs)

Course Course outcomes: - After completion of these courses students should
be able to

BSAE45000- CO1: Identify various stakeholders and components of agribusiness
Agri-Business systems, their linkages, and the significance of agribusiness in the
Management Indian economy while analyzing the New Agricultural Policy.

: Classify agro-based industries, explain their importance, and
evaluate institutional arrangements and procedures for setting up
these industries while addressing potential constraints.

: Analyze the agri-value chain by understanding primary and support
activities and performing PEST and SWOT analyses to assess their
linkages and implications for agribusiness.

: Develop comprehensive business plans incorporating organizational
goals, strategies, financial planning, and management functions to
enhance agribusiness efficiency.

: Design  marketing strategies by segmenting, targeting, and
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positioning markets; analyzing consumer behavior; and applying
project  management techniques to  ensure  successful
implementation and evaluation of agribusiness projects.

BSAE45001-

Agri-Business
Management Lab

: Analyze the structure and functioning of agri-input markets,

including seeds, fertilizers, and pesticides, as well as output markets
like grains, fruits, vegetables, and value-added products.

: Examine the operations of product markets, retail trade, commodity

trading, and value-added product sectors, and evaluate their roles in
agribusiness development.

: Evaluate the role of financing institutions such as Cooperatives,

Commercial Banks, RRBs, Agribusiness Finance Limited, and
NABARD in supporting agribusiness initiatives.

: Prepare feasibility reports and projects for agribusiness

entrepreneurs using appraisal and evaluation techniques, including
non-discounting methods and net present worth analysis.

: Apply financial tools such as the internal rate of return and growth

trend analysis of agricultural commodity prices to identify viable
agribusiness projects and support entrepreneurial decision-making.
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BSAE43000-
Management of
natural resources

: Classify natural resources based on their types and evaluate the
factors influencing their availability, distribution, and uses, while
analyzing the interrelationships among different resource types.

: Analyze land resources and their management issues, including land

degradation, soil erosion, desertification, wetland ecology, and
landscape impact, to propose sustainable management strategies.

: Examine the causes and impacts of water resource issues such as

over-utilization, floods, droughts, and conflicts, and design
sustainable water management and harvesting techniques.

: Compare renewable and non-renewable energy sources, assess the

potential of alternate energy options, and explore the implications of
different resource management paradigms and approaches.

: Apply principles of soil and water conservation, such as contouring,

strip cropping, bunding, and terracing, to estimate and control soil
and wind erosion using scientific techniques like the Universal Soil
Loss Equation.

BSAE43001-
Management of
natural resources
Lab

: Identify different types of natural resources and their utility in

agricultural and ecological contexts, demonstrating understanding
through practical applications like pacing techniques for
measurement.

: Apply survey principles and techniques, including chain surveys and

GPS for tracking and area measurement, and use these tools to
calculate land area and estimate soil loss and erosion index.

: Demonstrate the concept of leveling and its practical utility in

agriculture, including the preparation of contour maps and the
design of vegetative waterways for erosion control.

: Evaluate wind erosion processes, estimating its impacts on

agriculture and natural environments, and develop strategies for
wind erosion control based on practical assessment.

: Design farm ponds, irrigation pumps, and water management

systems based on practical constructional principles, visiting farm
ponds and erosion sites for hands-on learning and application of
strip cropping and contour bunding.
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BSAE47000-
Agrochemicals

: Identify different types of agrochemicals, including herbicides,

fungicides, and insecticides, and evaluate their roles in agriculture,
assessing both the benefits and risks to the environment, soil,
human, and animal health.

: Analyze the properties, modes of action, and uses of major

herbicides, fungicides, and insecticides, including inorganic, organic,
and systemic types, to understand their impact on agricultural
practices and pest management.

: Evaluate the environmental fate of agrochemicals, such as herbicides

and insecticides, in soil and plants, and apply best management
practices for their sustainable use in agriculture.

: Demonstrate the manufacturing processes and applications of

different fertilizers (nitrogenous, phosphatic, potassic, and mixed)
and explain their importance in crop production, while
understanding the logistics and marketing of fertilizers.

: Design and propose bio-pesticide solutions for ecological agriculture,

including plant bio-insect repellents, while analyzing the
effectiveness of reduced-risk and bio-based insecticides as
alternatives to chemical pesticides.

BSAE47001-
Agrochemicals Lab

: Demonstrate the process of sampling fertilizers and pesticides, and

conduct quick tests to identify common fertilizers and their anions
and cations.

: Apply pesticide application technology by studying various pesticide

appliances and determining the correct doses for insecticides in real-
world agricultural contexts.

: Estimate the nitrogen content in urea and assess the water-soluble

and citrate-soluble P205 content in single superphosphate through
laboratory techniques.

: Identify and analyze various formulations of insecticides available in

the market, evaluating their effectiveness and application methods.

: Determine the content of copper in copper oxychloride, sulphur in

sulphur fungicide, and potassium in Muriate of Potash/Sulphate of
Potash using laboratory equipment like the flame photometer.
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BSAE50000-
Agricultural
Journalism

: Define and differentiate the meaning, nature, and types of

journalism, with a specific focus on agricultural journalism, including
its principles, objectives, and scope. Evaluate the role of agricultural
journalists in agricultural development and the media's impact on
agricultural communication, including the characteristics of
newspaper and magazine readers.

: Identify and apply the principles of writing agricultural news stories,

including the differences between news and feature stories, the
inverted pyramid structure, and the use of proper content, style, and
language.

: Create effective agricultural stories by gathering information from

diverse sources such as research materials, interviews, field studies,
and electronic media, and by writing success stories following
appropriate guidelines.

: Demonstrate skills in writing for agricultural journalism, including

proofreading, copy reading, headline writing, and layout design

: understanding readability measures and the importance of visual

content such as photographs and artwork.

BSAE50001-
Agricultural
Journalism Lab

: Practice  writing agricultural news and feature stories,

demonstrating the ability to cover agricultural events, conduct
interviews, and abstract information from research and scientific
materials.

: Develop skills in selecting appropriate pictures and artwork for

agricultural stories, and integrate visual elements effectively with
written content to enhance communication.

: Apply editing and proofreading techniques by practicing copy

reading, headline and title writing, and ensuring content is clear,
accurate, and engaging.

: Create newspaper layouts by following principles of layout and

design, organizing materials effectively, and testing copy using
readability formulas to enhance the accessibility of agricultural
stories.

: Observe and analyze the operations of a publishing office, gaining

practical insights into the production process and editorial
mechanisms involved in agricultural journalism.

Page 32 of 48




BSAE48000-
Landscaping

: Understand and apply the principles and scope of landscaping,

including the design and creation of various garden types

: Analyze the selection, propagation, and planting schemes of different

plant species, including trees, shrubs, herbaceous perennials,
climbers, annuals, and other garden plants

: Create bio-aesthetic plans for landscaping in urban, rural, and peri-

urban areas, as well as specialized spaces such as schools, hospitals,
and public places, considering factors like environment,
functionality, and aesthetic value.

: Demonstrate effective management techniques for specific

landscaping features

: Utilize CAD applications in the planning and design of landscapes,

applying principles of landscape architecture to create digital
representations and optimize space usage in various settings.

BSAE48001-
Landscaping Lab

: Identify and classify various types of trees, shrubs, annuals, and pot

plants, and apply appropriate propagation techniques for each,
ensuring proper growth and development of plants in landscape
designs.

: Demonstrate the care and maintenance of plants, including potting,

repotting, and the proper use of tools and implements in landscape
design, ensuring the long-term health and aesthetic quality of plants.

: Apply training and pruning techniques to plants, creating special

effects through design and plant management to achieve desired
visual and structural outcomes in landscaping.

: Design and layout different types of gardens, including formal,

informal, sunken, terrace, and rock gardens, and create structures
such as conservatories and lathe houses, integrating principles of
aesthetics and functionality.

: Utilize computer software for landscape design, incorporating

technology into the planning and visualizing of gardens, and
participate in field visits to important gardens, parks, and institutes
to gain practical knowledge and inspiration.
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BSAE42000-
Commercial Plant
breeding

: Identify different types of crops and modes of plant reproduction,

and distinguish between self-pollinated and cross-pollinated crops,
including line development and maintenance breeding systems.

: Apply advanced breeding techniques, such as A/B/R and two-line

systems, haploid inducers, tissue culture, and biotechnological tools,
for hybrid development and quality seed production in major crops
like maize, rice, and sunflower.

: Analyze advancements in breeding management systems, including

speed breeding and high-throughput phenotyping/genotyping
platforms, to improve efficiency in hybrid development and seed
production under various environmental conditions.

: Evaluate intellectual property rights (IPR) issues in plant breeding,

focusing on DUS testing, registration of varieties under the PPV and
FR Act, and the procedures for variety testing, release, and
notification in India.

: Demonstrate the principles and techniques of quality seed

production, including types of seeds, quality testing, and strategies
for seed production in self- and cross-pollinated crops, while
adhering to regulatory standards.

BSAE42001-
Commercial Plant
breeding Lab

: Explain the floral biology of self- and cross-pollinated species and

demonstrate selfing and crossing techniques,

: Apply techniques for hybrid seed production using male sterility in

field crops, identifying challenges in the process and employing tools
and strategies to optimize hybrid seed production outcomes.

: Analyze the concepts of rouging, line multiplication, and purification

in hybrid seed production

: Demonstrate hybrid seed production techniques in crops such as

sorghum, pearl millet, maize, and sunflower, as well as vegetable
crops

: Understand and implement seed processing techniques, including

drying, grading, packaging, and storage, while visiting and observing
public
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BSAE48002-
Food safety and
standards

: Define and explain the importance, scope, and factors affecting food

safety, including the types of hazards (biological, chemical, and
physical) and their potential risks to public health.

: Apply management tools such as PRPs, GHPs, GMPs, SSOPs, and

HACCP for hazard control, temperature management, food storage,
and hygiene in food service establishments to ensure food safety.

: Analyze food safety management systems, including TQM

components, Kaizen principles, risk analysis, and the role of
accreditation, auditing, and water and surface sanitation in
maintaining food quality.

: Understand Indian and international food laws and standards,

including FSSA, CAC, and other regulations, and evaluate their
implications for food safety, packaging, product labeling, and
emerging concerns such as GM foods and organic foods.

: Investigate recent food safety concerns, such as new pathogens and

foodborne outbreaks, and propose newer approaches to food safety
while adhering to established standards for food production and
labeling.

BSAE48003-
Food safety and
standards Lab

: Perform water quality analysis through physico-chemical and

microbiological methods to evaluate the suitability of water for food
production and processing.

: Demonstrate the preparation of various microbiological media and

conduct microbiological examinations of different food samples to
detect contamination and ensure food safety.

: Assess surface sanitation and personal hygiene using swab/rinse

methods and biochemical tests for identifying bacteria, ensuring
adherence to food safety standards.

: Design and implement schemes for the detection of food borne

pathogens, employing systematic microbiological and biochemical
testing techniques.

: Prepare comprehensive plans for the implementation of Food

Safety Management Systems (FSMS), including HACCP and
[SO:22000, to enhance safety protocols in food production
environments.
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BSAE47002-
Bioformulation and
Nanoformulation

: Explain the history and principles of biological control of pests and

diseases, and differentiate between phytopathogenic and
entomopathogenic biocontrol agents based on their modes of
action.

: Assess the production, quality evaluation, and application methods

of microbial inoculants, biopesticides, and biofertilizers, focusing on
their role in sustainable and organic agriculture.

: Examine the regulatory framework for biopesticides in India and

explore formulations of plant essential oils, botanicals, pheromones,
and parapheromones for effective pest management.

: Apply the concepts of nanotechnology in pest and disease

management, including the production of nano biopesticides and
nano fertilizers, while evaluating their importance and
environmental benefits.

: Develop green synthesis techniques for producing slow-release

nano fertilizers, such as urea-modified hydroxyapatite
nanoparticles, and design innovative approaches to enhance their
efficiency in agriculture.

BSAE47003-
Bioformulation and

Nanoformulation
Lab

: Demonstrate proficiency in laboratory techniques, including the

preparation of culture media, isolation, purification, and
microscopic examination of microbial bioagents from soil and insect
samples.

: Conduct in vitro assays to assess the effectiveness and compatibility

of microbial bioagents against plant pathogens and among different
bioagents.

: Perform mass multiplication, population enumeration, and
preparation of biopesticides, as well as test the efficacy of plant
extracts against insect pests.

: Utilize pheromones and parapheromones for monitoring and

managing insect pests and bioassay entomopathogenic biocontrol
agents for pest management applications.

: Prepare microbial inoculants of biofertilizer microbes, ensuring

compatibility, and formulate solid and liquid consortia to enhance
their agricultural utility.
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BSAE47004-
Biopesticides and
Biofertilizers

: Explain the history, concepts, and classification of biopesticides,

including pathogens, botanical pesticides, and biorationals, while
analyzing their scope, importance, and potential in sustainable
agriculture.

: Demonstrate knowledge of the mass production technology of

biopesticides and apply quality control techniques to assess
virulence, pathogenicity, and efficacy against target pests.

: Describe the structure, characteristics, and nitrogen-fixing

mechanisms of bacterial, cyanobacterial, and fungal biofertilizers,
including their roles in phosphate and potassium solubilization.

: Develop production protocols for biofertilizers, including strain

selection, fermentation, and mass production of carrier-based and
liquid formulations, while adhering to FCO specifications.

: Implement effective application technologies for seeds, seedlings,

and other planting materials, and evaluate the factors influencing
biofertilizer efficiency, storage, shelf life, and marketing strategies.

BSAE47005-
Biopesticides and
Biofertilizers Lab

: Perform the isolation and purification of key biopesticides, such as

Trichoderma, Pseudomonas, Bacillus, and Metarhizium, and
demonstrate their production techniques.

: Identify botanicals with pesticidal properties and evaluate

entomopathogenic entities under laboratory and field conditions
through exploratory visits and natural observations.

: Assess the quality of biopesticides through established quality

control protocols to ensure their efficacy and compliance with
standards.

: [solate and purify beneficial microbial biofertilizers, such as

Azospirillum, Azotobacter, Rhizobium, P-solubilizers, and
cyanobacteria, and produce their inoculums through mass
multiplication techniques

: Apply wet sieving and sucrose gradient methods to isolate AM fungi
and develop mass production protocols for AM inoculants suitable
for agricultural applications.
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BSAE41005-
System Simulation
and Agroadvisory

: Describe the system approach for representing the soil-plant-

atmosphere continuum, including system boundaries and their
application in crop models.

: Analyze crop responses to weather elements using elementary crop

growth models and perform calibration, validation, and sensitivity
analysis to enhance model accuracy.

: Evaluate potential and achievable crop production under moisture

and nutrient-limited conditions by applying soil water and nutrient
balance techniques.

: Develop weather forecasts and agro-advisory bulletins by utilizing

forecasting tools, methods, and ITK techniques, ensuring effective
dissemination to stakeholders

: Apply crop simulation models to prepare agro-advisories and

assess their impact on agricultural decision-making processes.

BSAE41006-
System Simulation

and Agroadvisory
Lab

: Develop crop weather calendars and agro-advisories by integrating

weather forecast data and utilizing synoptic charts.

: Simulate crop growth using statistical and simulation models to

analyze potential and achievable production under various
environmental conditions.

: Evaluate insect and disease forecasting models to improve

prediction accuracy and crop management strategies.

: Analyze the impact of water and nutrient management limitations
on crop production using sensitivity analysis and simulation
techniques.

: Organize and interpret historical meteorological data using

statistical approaches to prepare medium-range weather forecasts
and gather farmer feedback to refine agro-advisories.

BSAE48004-
Hi-tech Horticulture

: Explain the principles and importance of nursery management and

mechanization.

: Demonstrate modern field preparation and planting techniques for

horticultural crops.

: Apply EC and pH-based fertilizer scheduling and canopy

management techniques for effective high-density orcharding.

: Evaluate the components of precision farming, including the use of

remote sensing, GIS, DGPS, and Variable Rate Applicators (VRA).

: Assess the effectiveness of mechanized harvesting techniques for

horticultural crops, including fruits, vegetables, and ornamental
crops.
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BSAE48005-
Hi-tech Horticulture
Lab

: Identify and differentiate between various types of polyhouses and

shade net houses, and understand their applications in horticultural
production.

: Demonstrate the correct use of tools and equipment for

intercultural operations in horticulture, including their application
for effective crop management.

: Practice micropropagation techniques in a controlled nursery

environment and apply micro-irrigation, EC, and pH-based fertilizer
scheduling for optimal crop growth.

: Analyze canopy management techniques in high-density orchards

and their role in improving the productivity of horticultural crops.

: Visit a hi-tech orchard/nursery and evaluate the implementation of
modern techniques, such as micropropagation and precision
irrigation, to assess their practical applications and effectiveness.

BSAE48006-
Protected cultivation

: Explain the importance, scope, and status of protected cultivation in

India and globally, including the different types of protected
structures based on site and climate.

: [dentify and evaluate various cladding materials used in

greenhouse/polyhouse construction and their impact on
environmental control, including the role of artificial lights and
automation.

: Demonstrate effective soil and substrate management techniques

for protected cultivation, including the use of proper irrigation and
fertigation systems for optimal plant growth.

: Practice the propagation and production of quality planting

material for horticultural crops under protected environments,
focusing on flowers, vegetables, and medicinal plants.

: Assess pest and disease management strategies in protected

cultivation environments for a variety of crops, including flowers,
vegetables, and medicinal plants, with a focus on off-season
production.
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BSAE48007-
Protected cultivation
Lab

: Demonstrate the techniques of raising seedlings and saplings under

protected conditions, including the use of portrays for quality
planting material production.

: Develop the skills required for bed preparation and planting of

crops for production under controlled environments, ensuring
optimal growth conditions.

: Evaluate the effectiveness of various intercultural operations,

including soil preparation, management, and maintenance practices
for protected cultivation.

: Measure soil EC and pH levels and apply appropriate adjustments

for optimal growth, along with regulating irrigation and fertilizers
using drip, fogging, and misting systems.

: Assess and manage irrigation and fertilization strategies using

advanced methods such as drip irrigation, fogging, and misting to
enhance plant growth in protected cultivation.

BSAE57000-
Climate Resilient
Agriculture

: Analyze the impact of climate change on agriculture and food

security, including the effects of extreme weather events such as
drought, floods, pest outbreaks, and disease. (Analyzing, Evaluating)

: Evaluate different climate adaptation and mitigation strategies in

agriculture, focusing on assessing climate vulnerability, identifying
risks, and recommending adaptation options. (Evaluating, Creating)

: Apply geospatial tools and techniques for analyzing and addressing
climate risks in agriculture to promote sustainable agricultural
practices. (Applying, Analyzing)

: Assess and implement climate-resilient agricultural practices such

as crop diversification, water management, organic farming,
integrated farming systems (IFS), and conservation agriculture
technologies. (Assessing, Applying)

: Design breeding strategies to develop climate change-resilient

crops and varieties that are tolerant to biotic and abiotic stresses,
ensuring sustainability under changing climatic scenarios.
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BSAE57001-
Climate Resilient
Agriculture Lab

: Demonstrate the use of meteorological instruments, including
Automated Weather Stations (AWS), and apply statistical
techniques to study the trends of climatic parameters. (Applying,
Demonstrating)

: Analyze extreme weather events using non-parametric tests and

build climate change scenarios under different emission pathways
of greenhouse gases (GHGs). (Analyzing, Evaluating)

: Design strategies to mitigate the impact of climate change by

utilizing climate-resilient crops and cultivars, manipulating
cropping patterns, and applying climate-resilient technologies.
(Creating, Applying)

: Evaluate the potential of different agro-ecosystems for carbon

sequestration and develop climate-smart village models based on
available resources to enhance sustainability. (Evaluating,
Designing)

: Implement Information and Communication Technologies (ICTs)

for the effective dissemination of local weather information and
agro-advisories, and organize awareness programs on climate
change and climate-resilient agriculture for farming communities.

BSAE58000-
Biotechnology of
Crop Improvement

: Demonstrate an understanding of various biotechnological

techniques used in crop improvement, including plant tissue
culture, genetic engineering, genome editing, and marker-assisted
breeding.

: Analyze the impact of biotechnology on crop improvement,

including its ethical implications and societal perspective, and
evaluate the achievements

: Design and apply different methods of gene transfer in plants,

including Agrobacterium-mediated gene transfer

: Evaluate the principles and applications of gene silencing

techniques, including siRNA, microRNA, and the creation of
transgenic plants, and understand their role in improving crop
traits.

: Implement marker-assisted breeding and genomic selection

techniques to enhance crop breeding programs, utilizing DNA
markers for foreground selection,
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BSAE58001-
Biotechnology of

Crop Improvement
Lab

: Demonstrate the process of  Agrobacterium-mediated

transformation in tobacco, including preparing constructs,
transferring them to a binary vector, transforming Agrobacterium,
and performing inoculation and co-cultivation for successful
transformation.

: Analyze the transformation process by performing antibiotic-based

selection to identify putative transformants and validating the
results using PCR to confirm successful genetic integration.

: Design and apply genome editing techniques using CRISPR/Cas9,

including the preparation of CRISPR constructs, direct transfer to
plants, and analyzing the editing targets to achieve specific gene
modifications

: Plan and execute a Marker-Assisted Backcross Breeding (MABB)

program, including selecting parents, determining crossing
strategies, and performing marker analysis for selecting improved
traits.

: Evaluate and validate the effectiveness of transformation and

genome editing techniques in improving specific traits in plants by
assessing genetic changes and their impacts on crop performance.

BSAE43002-
Geoinformatics and
remote sensing,
precision farming

: Demonstrate an understanding of the principles of remote sensing,

including the propagation of radiation, interaction with matter, and
applications in land use, soil surveys, and crop yield forecasting.

: Evaluate the advantages and disadvantages of remote sensing
techniques in agriculture and environmental analysis, and assess
their role in land and crop management.

: Explain the fundamental concepts of geoinformatics, expert

systems, and their applications in agriculture, including rule-based
systems and the use of software agents.

: Apply statistical and machine learning techniques, such as Bayes

Theorem, Random Forest, SVM, and ensemble methods, to analyze
remote sensing data and crop management scenarios.

: Investigate the use of hyperspectral and thermal remote sensing, as

well as proximal soil and crop sensors, for monitoring crop health
and environmental conditions in agricultural settings.
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BSAE43003-
Geoinformatics and
remote sensing,

precision farming
Lab

: Demonstrate proficiency in using remote sensing equipment and

interpreting data products, including the interpretation of aerial
photographs and satellite data for land resource mapping.

: Apply Global Positioning System (GPS) techniques and Geographic

Information System (GIS) tools for georeferencing toposheets and
creating spatially accurate maps for agricultural applications.

: Evaluate the use of digital soil mapping techniques, incorporating

various variables, to assess soil health and suitability for
agricultural practices.

: Utilize multivariate data analytics methods, including Principal

Component Analysis (PCA), regression applications, clustering
methods, and geostatistics, to analyze complex agricultural
datasets.

: Interpret and synthesize data from remote sensing, GPS, and GIS

technologies to provide actionable insights for agricultural
decision-making and land resource management.

BSAE58002-
Micro-propagation
Technologies

: Describe the history, advantages, limitations, and types of cultures

in plant tissue culture, including seed, embryo, organ, callus, and
cell cultures.

: Explain the stages of micropropagation, including axillary bud

proliferation (shoot tip and meristem culture, bud -culture),
organogenesis, and somatic embryogenesis.

: Demonstrate techniques of somatic embryogenesis, callus
formation, and organogenesis for plant propagation and the
production of plant tissues.

: [dentify and apply methods for the production of secondary

metabolites, cell suspension cultures, and somaclonal variation in
tissue culture processes.

: Evaluate the use of cryopreservation for the long-term storage of

plant genetic material and assess its role in conserving plant
biodiversity.
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BSAE58003-
Micro-propagation
Technologies Lab

: Identify and demonstrate the use of equipment in a tissue culture

laboratory, including the preparation of sterilized media,
containers, and explants.

: Explain the process of preparing nutritional media for tissue

culture, including the composition of stock and working solutions,
and the sterilization techniques used for media, containers, and
instruments.

: Prepare and cultivate explants (seeds, shoot tip, and single node) by

following sterilization, media preparation, and inoculation
protocols

: Induce callus formation and somatic embryogenesis from various

explants, and regenerate whole plants using proper techniques.

: Evaluate and apply hardening procedures for tissue-cultured plants

to ensure successful acclimatization to the external environment.

BSAE42002-
Commercial Seed
Production

: Understand the principles and practices of seed production,

including crop selection, isolation distance, hybrid seed production
techniques, and the role of apomixis, male sterility, and self-
incompatibility in horticultural crops.

: Analyze the methodologies of seed processing, including drying,

cleaning, grading, and separation techniques, as well as seed
treatment procedures for maintaining seed quality during
packaging and storage.

: Apply seed testing techniques to evaluate genetic, physical,
physiological, and health attributes, incorporating concepts of
viability, vigour, dormancy, and germination for assessing seed
performance.

: Evaluate seed certification standards and processes, including the

role of organizations like IMSCS, field and seed standards for GM
and non-GM crops, and compliance with global seed certification
norms.

: Create innovative seed marketing strategies using biotechnology

advancements such as synthetic seed production and micro-
propagation while addressing market dynamics like demand
forecasting, seed pricing, and the role of public and private players
in the seed industry.
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BSAE42003-
Commercial Seed
Production Lab

: Understand the principles and requirements for seed production in

field and cross-pollinated crops, including planning, land selection,
isolation, planting ratios, and synchronization of parental lines.

: Analyze the effects of drying temperature, duration, and seed

processing techniques on seed germination, storability, and overall
seed quality.

: Apply advanced techniques such as supplementary pollination,

pollen collection, storage, viability testing, and gametocide
application for hybrid seed production, including hands-on
practices like detasseling and rogue identification.

: Evaluate seed health by examining seed-borne microorganisms,

quantifying infection percentages, and identifying fungi, bacteria,
and viruses, along with implementing seed treatment and
sterilization methods to ensure quality.

: Create synthetic seeds and micro-propagation systems by preparing

MS medium, inducing callus from selected explants, and
regenerating plantlets for field and horticultural crops, ensuring
aseptic conditions and effective tissue culture techniques.

BSAE41007-
Principles and
Practices of Organic
Farming and
Conservation
Agriculture

: Understand the concept, principles, and scope of organic farming in

India, including crop selection, nutrient management, and pest and
disease control practices under organic production systems.

: Analyze the operational framework of the National Programme for

Organic Production (NPOP), including certification processes, crop
standards, and compliance with labeling and marketing regulations.

: Apply knowledge of conservation agriculture practices, such as

minimum soil disturbance, crop residue retention, and crop
diversification, to promote sustainable and climate-smart
agricultural systems.

: Evaluate the economic viability, export potential, and marketing

strategies for organic products, along with the comparative benefits
of organic manures versus inorganic fertilizers for major crops.

: Create innovative approaches to integrate government initiatives,
NGO programs, and conservation agriculture principles to enhance
the adoption and success of organic farming and sustainable
agricultural practices.
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BSAE41008-
Principles and
Practices of Organic
Farming and
Conservation
Agriculture Lab

: Understand the principles and practices of organic farming,

including its components, utilization, and conservation agriculture
techniques for sustainable agricultural production.

: Analyze the quality and efficacy of organic inputs such as enriched

compost, vermicompost, bio-fertilizers, and botanicals for nutrient
management, weed control, and insect-pest management.

: Apply indigenous technological knowledge (ITK) and green

manuring techniques, including in-situ and green leaf manuring, to
improve soil fertility and promote eco-friendly pest and disease
management.

: Evaluate the economic aspects of organic farming systems, including

the cost of production, to assess their viability and sustainability in
comparison to conventional farming methods.

: Create strategies for integrating organic farming practices with

modern conservation agriculture techniques to enhance
productivity

BSAE49000-
Food Science and
Nutrition

: Understand the fundamentals of foods and human nutrition,

including basic food groups, balanced diets, RDAs for different age
groups, and the biochemical composition and energy values of
various food items.

: Analyze the nutritional, physico-chemical, and functional

characteristics of carbohydrates, proteins, fats, vitamins, minerals,
and nutraceuticals, as well as their roles in human health and
metabolism.

: Apply knowledge of digestion, absorption, transport, and

metabolism of essential nutrients to assess nutritional
requirements, protein quality, and the effects of cooking, processing,
and preservation on food quality.

: Evaluate the impact of post-harvest storage, biochemical changes,
and food spoilage on nutrient retention and overall food safety,
incorporating food safety and quality standards.

: Create innovative approaches to enhance nutritional quality and

functionality in plant-based, animal-derived, dairy, marine, and
fermented products, leveraging enzymes, food additives, and
biochemical insights.
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BSAE49001-
Food Science and
Nutrition Lab

: Understand the principles of proximate analysis and calorific value

estimation to evaluate the nutritional composition and energy
content of various food items.

: Analyze the content of vitamins, phenols, flavonoids, carotenoids,

and antinutrients like phytates and oxalates in food materials to
determine their nutritional and anti-nutritional profiles.

: Apply laboratory techniques for the quantitative estimation of

limiting amino acids and enzyme inhibitors such as Trypsin and
Chymotrypsin inhibitors in food products to assess their nutritional
adequacy and safety.

: Evaluate the relationship between the proximate composition,

calorific value, and bioactive compound levels in foodstuffs,
considering their dietary significance and health impacts.

: Create analytical protocols and experimental setups for the

comprehensive assessment of nutrients and antinutrients in diverse
food matrices, ensuring accuracy and reliability in food quality
testing.

BSAE48008-
Post Harvest
Technology and
Value Addition

: Understand the significance of post-harvest processing and the

causes and extent of post-harvest losses in fruits and vegetables, as
well as the factors influencing their quality during pre- and post-
harvest stages.

: Analyze the physiological and biochemical changes during fruit and

vegetable ripening, including the role of respiration and factors
affecting respiration rates, to optimize quality and shelf life.

: Apply principles and methods of preservation, such as drying,

canning, and osmotic drying, to produce value-added products like
jam, jelly, etc

: Evaluate the effectiveness of various storage techniques, including

ZECC, cold storage, controlled atmosphere (CA), modified
atmosphere (MA), and hypobaric storage, for maintaining post-
harvest quality and minimizing losses.

: Create innovative packaging and processing solutions for fermented
and non-fermented beverages, as well as preserved
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BSAE48009- : Understand the role of different packaging types and containers in
Post Harvest extending the shelf life of fresh produce and preserving its quality
Technology and under various environmental conditions.

Value Addition Lab : Analyze the impact of temperature variations on the shelf life,

quality, and occurrence of chilling and freezing injuries in fruits and
vegetables.

: Apply methods for the extraction and preservation of pulps, juices,
and the preparation of value-added products such as jam, jelly, RTS,
nectar, squash, osmotically dried products, fruit bars, candies, and
canned products.

: Evaluate the physico-chemical and sensory quality of preserved and
processed food products to ensure compliance with industry
standards and consumer preferences.

: Create innovative strategies for processing and preservation
through hands-on demonstrations and visits to food processing
units/industries, incorporating sustainable and efficient practices.

Semester-VIII: Course Outcomes

Course Course outcomes: - After completion of these courses students
should be able to

RDY(C99448 - CO1: Relate the rural and urban setting in relation to Agriculture and allied
Rural sectors and familiarize with socio-economic conditions of the
Agricultural agriculture stakeholders/ farmers and their problems.

Work Experience

: Explain the profitable based farming system can we adopted with the
help of course content

: Explain about the functioning of the extension organizations viz., state
agricultural departments, KVK's, and research stations.

: Justify on campus training from various faculties before step into the
village attachment and Agro-industrial attachment.

: Develop communication skills during data collection and extension
works and ability to solve the problems in agriculture and forestry.

RDY(C99449 - : Develop knowledge about structure, functioning, ethics, objective and
Agro Industrial mandates of the industry

Attachment : Develop practical knowledge about various processing units and hands-

on trainings under supervision of industry staff

: Discuss business network including outlets of the industry and skill
development in all crucial tasks of the industry.

: Combine with the agri related industries and make them Aware about
the functioning of the agri. Industries.

: Create an understanding of market and entrepreneurship skill.
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