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THEORY PAPERS 
BOT 1.1 Microbiology 4 75 25 100 4 3 
BOT 1.2 Algae and Bryophytes  4 75 25 100 4 3 
BOT 1.3 Pteridophytes and Gymnosperms  4 75 25 100 4 3 
BOT 1.4 Plant Systematics and Economic Botany  4 75 25 100 4 3 

PRACTICAL PAPERS 
BOT 1.5 Microbiology 4 50 -- 50 2 3 
BOT 1.6 Algae and Bryophytes  4 50 -- 50 2 3 
BOT 1.7 Pteridophytes and Gymnosperms  4 50 -- 50 2 3 
BOT 1.8 Plant Systematics and Economic Botany  4 50 -- 50 2 3 

 
Mandatory Credits: English Language   
                                  Communication Skill 

2 --- --- --- 2 --- 
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THEORY PAPERS 
BOT 2.1 Cytology and Genetics 4 75 25 100 4 3 
BOT 2.2 Developmental Biology and Anatomy  4 75 25 100 4 3 
BOT 2.3 Plant Physiology  4 75 25 100 4 3 
BOT 2.4 Plant Biochemistry  4 75 25 100 4 3 

PRACTICAL PAPERS 
BOT 2.5 Cytology and Genetics 4 50 -- 50 2 3 
BOT 2.6 Developmental Biology and Anatomy  4 50 -- 50 2 3 
BOT 2.7 Plant Physiology  4 50 -- 50 2 3 
BOT 2.8 Plant Biochemistry  4 50 -- 50 2 3 

 Mandatory Credits: Computer Skill 2 --- --- --- 2 --- 
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THEORY PAPERS 
BOT 3.1 Molecular Biology 4 75 25 100 4 3 

BOT 3.2 
Biophysics, Bioinformatics and 
Biostatistics  

4 75 25 100 4 3 

BOT 3.3 Ecology and Environment  4 75 25 100 4 3 

BOT 3.4A 
Plant Breeding and Evolution (A) 
(Specialization) 

4 75 25 100 4 3 
BOT 3.4B   

Seed Technology (B) 
(Specialization) 

PRACTICAL PAPERS 
BOT 3.5 Molecular Biology 4 50 -- 50 2 3 

BOT 3.6 
Biophysics, Bioinformatics and 
Biostatistics 

4 50 -- 50 2 3 

BOT 3.7 Ecology and Environment 4 50 -- 50 2 3 
BOT 3.8 A Plant Breeding and Evolution 4 50 -- 50 2  



BOT 3.8B Seed Technology 

BOT 3.9 
Plants and Human Welfare  
Interdisciplinary elective for other 
science students   

2 40 10 50 2 2 
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THEORY PAPERS & PROJECT WORK/DISSERTATION 
BOT 4.1 Medicinal and Aromatic Plants  4 75 25 100 4 3 
BOT 4.2 Plant Biotechnology  4 75 25 100 4 3 
BOT 4.3 Plant Pathology  4 75 25 100 4 3 
BOT 4.4 Project Work/Dissertation 6 75 25 100 6 3 

PRACTICAL PAPERS & STUDY TOUR/FIELD VISIT 
BOT 4.5 Medicinal and Aromatic Plants  4 50 -- 50 2 3 
BOT 4.6 Plant Biotechnology  4 50 -- 50 2 3 
BOT 4.7 Plant Pathology  4 50 -- 50 2 3 

Study Tour/Field Visit --- --- --- --- --- --- 
 Total Credits for the Course 132 --- --- 2400 102 --- 



             Employability/ entrepreneurship/ skill development 

Course Code Name of the Course 
Year of 

introduction 

Activities/Content with direct bearing 

on Employability/ Entrepreneurship/ 

Skill development 

BOT 1.1 Microbiology 

2016 

Employability and Entrepreneurship in 

teaching profession and skill based   

Pathological diagnosis. 

BOT 1.2 Algae and Bryophytes  

2016 

Entrepreneurship/ Skill development in 

Teaching profession as well as in Mass 

production for Food and Fodder 

industries, Biofuel production 

companies, Pharmaceutical industries 

and Teaching Profession. 

BOT 1.3 
Pteridophytes and 
Gymnosperms  

2016 

Employability as a taxonomist, 

paleobotanist, teacher, in forensic science 

department.  

BOT 1.4 
Plant Systematics and 
Economic Botany  

2016 

Employability in pharmaceuticals and 

biotechnology, Entrepreneurship, skill 

based and in Teaching profession. 

Employability in Central Research 

Institutes. 

BOT 2.1 Cytology and Genetics 

2016 

Employability, Entrepreneurship and 

skill based Skill based orientation in 

teaching profession and clinical 

laboratory technician to identify the 

genetically based diseases in medical and 

diagnosis. 

BOT 2.2 
Developmental 
Biology and Anatomy  

2016 

Entrepreneurship and employability based 

paper where students get jobs in seed 

companies, teaching, and research 

institutes.  

BOT 2.3 Plant Physiology  

2016 

Entrepreneurship/ Skill development in 

Teaching profession. Employability in 

Pharmaceutical industry, Biotechnology 

Laboratories, R And D Centers, Agro- 

biotech Industries.   

BOT 2.4 Plant Biochemistry  

2016 

Employability, Entrepreneurship in 

teaching profession and skill based in 

Research and development, industries. 



BOT 3.1 Molecular Biology 

2016 

Employability, Entrepreneurship in 

teaching profession and skill based in 

research and development in institutes, 

industries, medical, agriculture and 

pharmaceutical areas. 

BOT 3.2 
Biophysics, 
Bioinformatics and 
Biostatistics  

2016 

Employability in teaching, as a 

bioinformatics analyst, research scientist, 

R and D institutes, instrumentation 

centers.  

BOT 3.3 
Ecology and 
Environment  

2016 

Employability, Entrepreneurship in 

teaching profession and pollution control 

board and skill based as research 

assistant, environmental biologist and 

agricultural department. 

BOT 3.4A  
Plant Breeding and 
Evolution  

2016 

Employability in teaching, research 

institutes like ICAR, IARIs, as a plant 

geneticist, plant breeder, agro industries 

etc. 

BOT 3.4B Seed Technology 

2016 

Employment  in R and D Centres, Seed 

Industries, teaching. Skill Development 

and entrepreneurship for in germ plasm 

industries, seed production and 

marketing. 

BOT 4.1 
Medicinal and 
Aromatic Plants  

2016 

Employability in pharmaceuticals, 

Entrepreneurship, skill based and in 

Teaching profession. 

They would develop business acumen, 

analytical skills, financial literacy 

necessary to appreciate the dynamic 

nature of commerce and industry. 

Employability in pharmaceuticals, 

Entrepreneurship, skill based and in 

Teaching profession. 

They would develop business acumen, 

analytical skills, financial literacy 

necessary to appreciate the dynamic 

nature of commerce and industry. 

BOT 4.2 Plant Biotechnology  

2016 

Employability, Entrepreneurship in 

teaching profession and skill based in 

Research and development, industries, 

plant tissue culture technician, green 

house or field technician. 



BOT 4.3 Plant Pathology  

2016 

Entrepreneurship based program where a 

student can setup his own seed company, 

Employability in teaching, research 

institues like ICAR, IARIs, as a plant 

geneticist, plant breeder, plant 

pathologists, agro industries etc. Plant 

pathologists can work in Agricultural 

consulting companies, Agrichemical 

companies, Seed and plant production 

companies, Tissue culture laboratories. 

Diagnostic laboratories, International 

agricultural research centers, Botanical 

gardens and arboreta. 

BOT 4.4 
Project 
Work/Dissertation 

2016 

Skill based, employability, 

entrepreneurship based program where 

students get an expertise on conducting 

in vitro, invivo and insilico experiments. 

 



Department of Studies in Botany 

 

Vision: To impart quality education and research in plant sciences for societal and environmental benefits 

Mission: To train, understand and discover plant sciences and technology to teaching, quality education 

need of students and stakeholders. 

PSO1: Apply basic knowledge of plant sciences to competent level. 

PSO2: Analyze the plant sciences using advanced techniques and computational tools to address major 

challenges in pharma, agriculture and food industry. 

PSO3: Develop plant science based eco-friendly solutions to solve environmental problems. 

 

Programme outcomes for M. Sc. Botany 

1.   Academic Excellence: Academic excellence through effective delivery of course contents. 

Enhancing the horizon of knowledge to enable the learners to carry out qualitative research and 

pursue academic or professional careers 

2.   Professional Excellence: Developing effective communication skills and ability to work in teams 

by strengthening group dynamics 

3.  Global Outreach and Holistic Development: Nurturing ability to engage in lifelong learning, 

demonstrating sympathetic social concern, contributing to the development of nation, awareness 

gained on various issues. 

4.   Goal-Oriented and Life-Long Education:  Setting short term, medium, and long term goals and 

achieving them in a global competitive perspective. 

5.   Social Consciousness: Understanding the role and applicability of knowledge acquired in the 

context of society, environment and sustainable development sticking on to the ethics and values. 

6.   Technical Knowledge: To find, utilize and create content using information technologies and the 

internet. 

7.  Entrepreneurial Development: They would develop business acumen, analytical skills, financial 

literacy necessary to appreciate the dynamic nature of commerce and industry. 



8.   Research and practical knowledge: Using research knowledge and aptitude acquired in the course 

of study for solving problems and face modern day challenges. 

9.   Competency skills: Developing problem analysis skills and knowledge and applying the same in 

real life situation. 

10.  Project Work and Viva: To help them develop the ability to participate in academic discussions. 

Programme Specific Outcomes for M. Sc. Botany  

1. To lay a strong foundation to the study of Botany and to develop the basic skills to study Botany 

in detail. 

2. To impart an insight into the diversity of the living world and the need to conserve it. 

3. To make the students realize the applications of different fields of Botany commercially, 

ecologically and industrially. 

4. To enable the students to appreciate the contributions of the scientific community and to develop 

a deep sense of research aptitude in them. 

5. To enhance the skills of students in various techniques used in Botany for the collection, 

preservation, propagation, breeding etc. 

6. To ensure that the students are equipped with expertise to make use of the opportunities and to 

tackle the challenges in the field of Botany. 

Course Outcome for M. Sc. Botany: 

Semester I 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 1.1 Microbiology 04 04 

 

 

After the successful completion of this course students are expected to be able to: 

1. The students would be able to understand the theoretical and practical knowledge in the field 

microscopy and staining techniques. 



2. Expertise in understanding basic microbial structure and function, various isolation techniques of 

bacteria and fungi. 

3. Able to analyze the concept of antigen and antibody reaction and disease diagonosis.  

4. Students would pursue higher education in the fields of applied life sciences 

5. Able to create bio products like microbial inoculums, biologically active compounds. 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 1.2 Algae and 

Bryophytes 

04 04 

 

After the successful completion of this course students are expected to be able to: 

1. Learn about the taxonomic ranks and conventions to the hierarchical classification of 

lower plants. 

2. Understand the diversity, systematic, morphology, structure, life cycle and the economic 

importance of Algae. 

3. Know the taxonomic position, occurrence, thallus structure, reproduction and economic 

importance of the Bryophytes. 

4. They will know the economic value and ecological significance of this lower group of plant 

community. 

5. Understanding of plant evolution and their transition to land habitat and become aware of 

applications of different plants in various industries. 

 

Course 

type 

Code Title Teaching 

Hours/ 

Week 

Credits 

Core BOT 1.3 Pteridophytes, gymnosperms 

and palaeobotany 

 

04 04 

 



After the successful completion of this course students are expected to be able to: 

1. Study and impart the knowledge about the occurrence, distribution, structure, morphological 

diversity of Pteridophytes and gymnosperms. Understand the economic importance of the same. 

2. Gain knowledge on the phylogeny and evolutionary concepts of pteridophytes and gymnosperms. 

3. Know about role and importance of fossil pteridophytes and gymnosperms. 

4. Gain insight on paleopalynology. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 1.4 Plant 

systematics and 

economic botany  

04 04 

 

After the successful completion of this course students are expected to be able to: 

1. Understanding of plant morphology terminologies and identifying morphological peculiarities. 

2. Understand the systems of classification of angiosperms, nomenclature and interdisciplinary 

approaches. 

3. Provide lab based training in writing short species descriptions and illustration 

4. Recognize members of the major angiosperm families by identifying their diagnostic features 

and economic importance. 

5. Evaluate the medicinal importance of selected angiosperms. 

6. Evaluate the biodiversity and give importance to conserve the endangered species. 

 

Semester II 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 2.1 Cytology and 

Genetics 

04 04 

 

1. Familiarize with ultrastructure of cell, cell organelles, chromosomal organization and types of 

chromosomes, aberrations in chromosome structure and number. 



2. Understands the cell cycle and distinguish mitosis and meiosis and their significance in evolution 

of life. 

3. Develops skills to prepare acetocarmine squash preparation of Onion root tips and Rhoeo flower 

buds identify different stages of mitosis and meiosis. 

4. Understands the old and modern concepts of Mendelian genetics including different types of gene 

interactions, multiple alleles, quantitative characters, concept of linkage & amp; crossing over, 

mechanisms of sex determination and extra nuclear inheritance. 

5. Develops skills to work out problems in monohybrid, dihybrid, incomplete dominance, gene 

interactions, linkage, two point, three point crosses and construction of a genetic map 

6. Familiarize with the different concepts and theories of evolution of organisms. 

 

Course 

type 

Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 2.2 Developmental Biology 

and Anatomy 

04 04 

 

After the successful completion of this course students are expected to be able to: 

1. Apprehend the habit, vegetative and reproductive characteristics of the angiosperm plant. 

2. Realize the scope & importance of anatomy and embryology.  

3. Distinguish various tissue systems. Understand the normal and anomalous secondary growth in 

plants and their causes.  

4. Perform the various techniques in anatomy. Cognize the phenomenon of microsporogenesis and 

megasporogenesis. Gain knowledge on fertilization, endosperm and embryogeny. 

5. Independently perform practical experiment based on written manuals. Statistically analyze, 

summarize and interpret experimental data and present this in a written report. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 2.3 Plant Physiology 04 04 



 

After the successful completion of this course students are expected to be able to: 

1. Impart an insight into the various plant water relations. Take students to higher levels of 

learning about the mineral nutrition in plants. 

2. Understand the mechanism of various metabolic processes in plant (plant hormones, secondary 

metabolites, respiration, Photosynthesis, abiotic stress and pathways.) 

3. Acquire basic knowledge about growth and development in plants. 

4. Equip students with skills and techniques related to plant physiology so that they can design 

their own experiments 

5. Knowledge dissemination regarding various technique of to understand the physiological 

aspects. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 2.4 Plant 

Biochemistry 

04 04 

 

After successful completion of this course students are expected to be able to: 

1. Fundamental properties of elements, their role in formation of biomolecules and in chemical 

reactions within living organisms. 

2. Unique property of water as a universal solvent and its importance in biological system. 

3. Understand the chemistry and classification of carbohydrates, proteins, amino acids, lipids, 

nucleotides, vitamins and enzymes and its significance. 

4. Gain skill on working principles of centrifugation, Chromatography and spectroscopy. 

5.  Learn the technique of Electrophoresis & amp; radioactivity. 

 

Semester III 

Course type Code Title Teaching 

Hours/ Week 

Credits 



Core BOT 3.1 Molecular 

Biology 

04 04 

 

After successful completion of this course students are expected to be able to: 

1. Aware about experiments to confirm DNA as genetic material, chemical composition of DNA and 

different forms of DNA and its structure and replication 

2. Understands structure of RNA, types of RNA, protein synthesis, prokaryotic and eukaryotic gene 

expression, concept of gene and transposable elements 

3. Differentiate gene interaction, gene regulation in prokaryotes and eukaryotes, explain the 

mechanism of transcription, translation and protein targeting – signal hypothesis 

4. Explain the chromosomal protein, C – value paradox and advances in the study of hereditary 

material. 

5. Understand the importance of DNA modifying enzymes, vectors, gene cloning and link the 

advances in genetic engineering of gene manipulation tools. Evaluate the significance of transgenic 

crops. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 3.2 Biophysics, 

Bioinformatics 

and Biostatistics 

04 04 

 

After successful completion of this course students are expected to be able to: 

1. Recall the basic concepts of atomic structure and chemical bonding among molecules 

2. Explore molecular modelling of proteins, nucleic acids and lipids. 

3. Understand the principle of IR, NMR, Raman, ORD, XRD, GC-MS. LC-MS, FTIR and CD 

techniques. 

4. Know the theory behind fundamental bioinformatics tools and databases. Learn the concept of 

statistical basis of biological assay. 



5. Understand the fundamental concepts of biostatistics like measure of central tendency, standard 

deviation, error, chi-square test, ANOVA and T-test. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 3.3 Ecology and 

Environment 

04 04 

 

After successful completion of this course students are expected to be able to: 

1. Apply the scientific method and quantitative techniques to describe, monitor and understand 

environmental systems. Use interdisciplinary approaches such as ecology, economics, ethics and 

policy to devise solutions to environmental problems. 

2. Be proficient in ecological field methods such as wildlife survey, biodiversity assessment, 

mathematical modeling and monitoring of ecological systems.  

3. Core concepts and methods from ecological and physical sciences and their application in 

environmental problem solving. 

4. Core concepts and methods from economic, political, and social analysis as they pertain to the 

design and evaluation of environmental policies and institutions. Understand the transnational 

character of environmental problems and ways of addressing them, including interactions across 

local to global scales. 

5. Apply systems concepts and methodologies to analyze and understand interactions between social 

and environmental processes. 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 3.4 A Plant breeding 

and evolution 

04 04 

 

After successful completion of this course students are expected to be able to: 

1. Explain the laws of Mendel in classical genetics and deviations from Mendelian ratios. 



2. Paraphrase the conventional methods of plant breeding, Summarise the types of polyploidy 

3. Understands the methods of plant breeding including introduction, hybridization, acclimatization, 

polyploidy induction and achievements with reference to crops in India 

4. Develops skills to emasculate and hybridize a bisexual flower. 

5. Develop the employability skills by understanding Mendel’s ratios and deviation, linkage and 

crossing over and the conventional methods of plant breeding. 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 3.4 B Seed 

Technology 

04 04 

 

After successful completion of this course students are expected to be able to: 

1. Students will gain knowledge on the fundamentals of seed technology. To acquire knowledge on 

theoretical concepts principals of seed production. 

2. Students will get to know about basics of Seed processing, seed drying and upgrading, various 

seed testing organization. 

3. Pursuing knowledge related to seed certification at national and international level. 

4. This will also help students to enhance their employability for jobs in different sectors. 

Semester IV 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 4.1 Medicinal and 

Aromatic Plants 

04 04 

 

1. To evaluate natural herbal products from an economic perspective. To develop effective ideas 

related to collecting, producing, processing and marketing herbal natural sources. 

 

2. To use medicinal and aromatic herbs sustainably. To procure and make chemical analysis of 

medicinal and aromatic herbs. 



 

3. To form interdisciplinary relations with medical and aromatic herbs. To set up business related to 

medicinal and aromatic herbs. 

 

4. To conduct interdisciplinary study and research. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 4.2 Plant 

Biotechnology 

04 04 

 

1. The students able to understand the theoretical knowledge in the field of Plant Biotechnology 

Tissue Culture and Microbial Biotechnology. 

2. Pursuing research related to Plant cell and tissue culture at national and international level. 

Expertise in planning, execution and analysis of experiments. 

3. To contribute in industries related to tissue culture as scientists. 

4. Design and delivering of useful modern biotechnology products to the Society. 

 

Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 4.3 Plant Pathology 04 04 

 

1. Understand the world of microbes, fungi and lichens. Appreciate the adaptive strategies of the 

microbes, fungi and lichens. 

2. Understand the economic and pathological importance of bacteria and fungi. Understand the 

ecological significance of lichens 

3. Identify common plant diseases and device control measures. 

4. Formulating hypotheses; developing experimental designs to test these hypotheses; establishing 

and maintaining experiments. 

 

 



Course type Code Title Teaching 

Hours/ Week 

Credits 

Core BOT 4.4 Project Work/ 

Dissertation 

04 04 

 

During this process students gain the knowledge on,  

1. Selecting the topic and literature survey to address the socio-economic challenges related to plant 

sciences. 

2. To equip the students with skills related to laboratory as well as field based studies. 

3. Handling instruments, usage of ICT tools for analysis and discuss their experimental results.  

4. Best problem-solving skills in students would encourage them to carry out innovative research 

projects thereby making the
jpg2pdf.pdf

m to use knowledge creation in depth. 
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