
UTTARANCHAL UNIVERSITY
(Established vide Uttaranchal University Act, 2012, Uttarakhand Act No. 11 of 2013) 

 Premnagar-248007, Dehradun, Uttarakhand, INDIA

School of Applied and Life Sciences (SALS)

Session: 2022-23

Name of College: School of Applied and Life Sciences (SALS)

Program Name: M.Sc. Botany

Program Code: 46

Program Educational Objectives- PEO, Program Specific Outcomes- PSO, Program 
Outcomes-PO, Course Outcomes-CO

Program Educational Objectives (PEO)

PEO-1 Acquire sound knowledge and practical expertise related to widespread disciplines of 
plant science. 

PEO-2
Identify the interdisciplinary approach of plant science along with application of  
genetic engineering, microbiology, biostats, bioinformatics and other life science 
disciplines in plant studies. 

PEO-3 Depict technical skills to design experimental protocols and analyze data alongwith 
inculcation of ability to work in team.

PEO-4
Recognize the scope and potential of plant science to address issues associated with 
environment and biodiversity conservation, industries, health and society.

PEO-5 Acquire eligibility to appear in competitive examination and exhibit skills to pursue 
carrier in research, industries including government and private organizations.

Program Outcomes-(PO)

PO-1 Acquire knowledge about concepts of basic and applied fields of botany.

PO-2
Identify application and implementation of allied field of life science such as 
biotechnology, microbiology, analytical techniques, bioinformatics in studies related 
to plants.

PO-3 Depict profound technical skill to conduct experiments, record observation, interpret 
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data and derive conclusions.

PO-4 Inculcate ability to apply modern tools techniques, computer programming, biostatics 
and identify their application in scientific studies associated.

PO-5
Enhance their presentation, communication and writing skills through training, 
presentation and seminars.

PO-6 Identify potential of plant science studies in addressing problems related to society, 
environment and medicine.

PO-7 Inculcate life long learning ability and acquire eligibility to pursue research and 
identify different carrier opportunities.

Program Specific Outcomes (PSO)

PSO-1
Acquire knowledge related various discipline of botany including anatomy and 
physiology, biochemistry, genetics, taxonomy of plant species along with 
fundamentals of other allied sciences.

PSO-2 Demonstrate technical expertise to design and conduct laboratory experiments along 
with ability to analyze data and interpret results.

PSO-3
Exhibit sound understanding of implementation of tools, techniques fundamentals 
plant science to either design or derive a solution to problems of biodiversity, 
healthcare and medicine, agriculture, society and industry.

PSO-4
Acquire proficiency to work in a term and identify widespread carrier opportunists in 
government and private sector, research, industries.

Course Name:     - Cell Biology 

Course Code (CC): TMBO-101

TMBO-101 CO 1 Illustrate about the structural organization of cellular components of plant 
cell. Understand how these cellular components are used to generate and 
utilize energy in cells.

TMBO-101 CO2. Identify different molecules involved in cell adhesion, intracellular 
communication and their significance. Communicate biological concepts 
and understanding to members of a diverse scientific community as well as 
to the general public

TMBO-101 CO 3. Comprehend techniques, processes and mechanism involved in transport 
across cell membrane. Interpret, analyse, describe and present new 
experimental data
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division and analyse their applications. 

Course Name:   Cell Biology Molecular Biology Lab
Course Code (CC): PMBO-101
PMBO-101 CO 1 Depict ability to utilize microscopes for study of biological samples and 

identify applicability of same in biological research.
PMBO-101 CO2. Exhibit conceptual understanding of cellular components and practical skill to 

isolate cell organelles. 
PMBO-101 CO 3. Identify mechanism involved in transport of molecules across cell membrane 

and practical significance of the same. 

PMBO-101 CO 4. Demonstrate skills to prepare temporary mounts to study cell biology, 
interpret data from observations made and identify applicability of slide 
preparation in biological research. 

Course Name:  - Mycology and Microbiology
Course Code (CC): TMBO-102
TMBO-102 CO 1 Make students understand the diversity, structure and reproduction in the 

kingdom Fungi. Also generated ability of management and controls on the 
microbial processes in industrial settings 

TMBO-102 CO2 To provide an insight to the students about the technique to isolate and identify 
fungi and maintain them in pure cultures that is helpful for research and result 
analysis. 

TMBO-102 CO 3 Prior knowledge and acquaintance of microbial diversity, classification 
systems, and distinguishing features associated with them. 

TMBO-102 CO 4 Illustrate the basic mechanism of isolation, transmission and purification of 
viruses. Identify common plant diseases and control measures.

Course Name  Mycology, Phycology, Bryology and Microbiology Lab

Course Code:  PMBO-102

PMBO-102 CO 1. The objective of this laboratory course is to provide the students practical skills 
in the field of phycology

PMBO-102 CO 2. It will provide training to students in performing anatomical studies pertaining 
to different plant species.

PMBO-102 CO 3. Students will also be acquainted with techniques used in the identification and 
characterization of algae.

PMBO-102 CO 4. Students will learn the dissection procedures used in the preparation of samples 
for studying their structures.

Course Name Phycology and Bryology

Course Code         TMBO-103           

TMBO-103 CO 1. The course will develop a comprehensive knowledge on diversity of plant 
kingdom with focus on Algae.

TMBO-103 CO 2. Acquire knowledge about structural organization of cellular components of algae 
and their economic importance.

TMBO-103 CO3. To create impart acquaintance on the distribution, conservation status and 
economic and ecological importance of Bryophytes.

TMBO-103 CO 4. To illustrate the significance of bryophytes as pioneer plants on land and their 
role in the origin of Pteridophytes.

Course Name Pteridology, Gymnosperms and Palaeobotany Pteridophyta
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Course Code TMBO-104

TMBO-104 CO 1. Students will understand the range of variation in structural and reproductive 
diversities of Bryophytes and Pteridophytes that is present nearby local area.

TMBO-104 CO 2. Create knowledge about structural organization of cellular components of 
algae and their economic importance for human welfare.

TMBO-104 CO 3. To communicate knowledge on the distribution, conservation status and 
economic and ecological importance of Bryophytes.

TMBO-104 CO 4. To comprehend the significance of Bryophytes as pioneer plants on land and 
their role in the origin of Pteridophytes.

Course Name: - Pteridology, Gymnosperms, Palaeobotany and Pteridophyta

Course Code:  PMBO-104

PMBO-104 CO 1 Depict ability to utilize microscopes for study of biological models and identify 
applicability of same in natural exploration.

PMBO-104 CO 2 Exhibit theoretical and practical understanding of cellular components of 
Pteridophytes and gymnosperms.

PMBO-104 CO 3 Analyze the distribution and economic importance of gymnosperms.

PMBO-104 CO 4 Demonstrate skills to prepare temporary mounts to study cell biology, interpret 
data from observations made and identify applicability of slide preparation in 
biological research.

Course Name Molecular Biology & Genetics 
Course Code TMBO-105
TMBO-105 CO 1. Depict an understanding of principle, mechanism of basic and advanced molecular 

biology concepts and techniques.
TMBO-105 CO 2. Acquire domain-specific knowledge and develop globally relevant skills related to 

concepts of genetics.

TMBO-105 CO 3. Identify underlying principle of various methods and techniques utilized in studies 
related to molecular biology and genetics
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TMBO-105 CO 4. Demonstrate an understanding of molecular pathways that are altered in cancers 
including ontogenesis, tumour suppressors, apoptosis, angiogenesis, and DNA 
repair. 

Course Name: Plant Development and Reproductive Biology lab

Course Code PMBO-201

PMBO-201 CO1: The students acquainted with the mechanism of seed germination and seed 
growth.

PMBO-201 CO-2: The students will have the understanding of the process of microscopy.

PMBO-201 CO-3: The students will develop the knowledge of SAM and RAM.

PMBO-201 CO-4: The students will study the plant reproduction, seed dormancy and pollination.

Course Name: Resource Utilization, IPR and Ethnobotany
Course Outcomes (COs):  TMBO-202 (I)
TMBO-202 (I) CO 1: The students will identify the objectives, concept, applications and prospects 

of resourse utilization and simultaneously exhibit ability to access internet 
resources as information tools.

TMBO-202 (I) CO-2: Understanding of concept and types of intellectual property rights and 
implementation of IPR in protecting biological inventions.

TMBO-202 (I) CO-3: Various aspects of drafting of patent application, types and specification of 
patent application, various treaties and amendments made with an exposure 
to concept of international patenting comprehend

TMBO-202 (I) CO-4: Students will have the knowledge of concept, application and prospect of 
ethnobotany.

Course Name:  Resource Utilization, IPR and Ethnobotany lab

Course Outcomes (COs):  PMBO-202
PMBO-202 (I) CO1 Exhibit ability to characterize and select biological databases to obtain 

required data and identify applicability of same in biological research.

PMBO-202 (I) CO-2 Acquisition of technical skills to operate search engines through internet 
interface for data retrieval and recognize significance in biological studies.

PMBO-202 (I) CO-3 Demonstrate technical skill to select and operate appropriate scoring 
matrices, interpret data and utilize the same to derive solution / analyze 
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biological data
PMBO-202 (I) CO-4: Identify criteria for any invention, process, product to qualify eligibility to 

be patented and exhibit proficiency in drafting patent application.

Course Name Immunology

Course code TMBO 203

TMBO-202 (II) 
CO1:

Acquire knowledge about structure, function and organization of immune system.

TMBO-202 (II) 
CO2:

Identify principle, concept and mechanism of various immunological process and 
techniques and inculcate critical thinking ability to analyze their applicability.

TMBO-202 (II) 
CO3:

Identify components of immune response (antibodies, complement system, 
cytokines, others) their synthesis / activation alongwith understanding of concept 
of vaccine and vaccination.

TMBO-202 (II) 
CO4:

Avail lifelong learning about conceptual and technical aspects of immunological 
studies as diagnostic tools and utilization in fields of molecular diagnostics, 
medicine and solving global health issues.

Course Name Immunology Lab
Course Code PMBO-202
PMBO-202 (II) 
CO1: 

Identify principle, procedure laboratory working of various techniques and 
instruments utilized in immunological studies.

PMBO-202 (II) 
CO2: 

Availing skill-based learning while performing practical’s and acknowledging the 
applications of immunology in the field of allied sciences to design solution to 
complex problems.

PMBO-202 (II) 
CO3: 

Inculcate critical thinking ability to analyze and interpret date obtained from 
immunological process / response.  

PMBO-202 (II) 
CO4: 

Identify application and employability of immunology in the field of medical 
diagnostics, researches and industries.
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Course Name Microbiology
Course Outcomes 
(COs):

TMBO-202(III)

TMBO-202(III) CO1 Prior knowledge and acquaintance of microbial diversity, classification 
systems, and distinguishing features associated with them based on 
morphological, chemical, structural and metabolic characteristics and their 
applications.

TMBO-202(III) CO2 Edification of the safety guidelines, agencies and skills to explain the key 
concepts in population, evolutionary and quantitative genetics of microbes as 
well as the awareness about the impact of GMO’s.

TMBO-202(III) CO3 Proficiency to develop informatics and diagnostic skills, including the use and 
interpretation of laboratory tests, diagnostic tools to design, implement and 
analyze data, thereby the technology to overcome the environmental problems 
and health issues.

TMBO-202(III) CO4 The implication of scientific principles and methods for the screening of 
desired microbe (s) from the biosphere, to design new models or GMO’s for 
the better management of microbiology techniques, their application and 
produce cost-effective products.

Course Name Microbiology Lab
Course PMBO-202 (III)
PMBO-202 (III) CO1 Practical knowledge of microbiology techniques for microbial sample 

collection and data analysis.

PMBO-202 (III) 
CO2: 

Expertise in isolation, identification and preservation of microbial samples.

PMBO-202 (III) 
CO3: 

Expertise in instrument for sample handling, preparation and their analysis.

PMBO-202 (III) 
CO4: 

Proficiency in data analysis and perception of samples.

Course Name Taxonomy and Diversity of Flowering Plants
Course Code: TMBO-203

TMBO-203-CO 1: Acquire knowledge about Origin of intra- population variation: Population and 
the environment; ecads and ecotypes.

TMBO-203-CO-2: Students will learn the concept of Taxonomic evidences and Taxonomic tools.
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TMBO-203-CO-3: Study about families and their relationships.
TMBO-203-CO-4: Avail lifelong learning about conceptual and technical aspects of making 

Herbarium and Botanical gardens.

Course Name Taxonomy and Diversity of Flowering Plants Lab
Course Code PMBO-203
PMBO-203 CO-1: Students will able to differentiate reproductive organs at Morphological, 

Anatomical, Physiological and Biochemical level. 
PMBO-203 CO-2: This knowledge will be helpful to apply in agriculture for production of hybrids

PMBO-202 CO-3: Acquire practical knowledge on identification of various groups of plants

PMBO-203 CO-4: Know the differences among the plant groups and will able to describe the 
evolutionary relationships among plants.

Course Name Plant Breeding and Biostatistics
Course Code TMBO-204

TMBO-204-CO 1: Describe the techniques involved in plant propagation and plant breeding 
knowledge on plant biotechnology and conventional horticulture techniques.

TMBO-204-CO 2: Acquire combined knowledge with special emphasis over pure line and clonal 
selections

TMBO-204-CO 3: Solve problems quantitatively using appropriate arithmetical, algebraic, or 
statistical method

TMBO-204-CO 4: Create and interpret visual representations of quantitative information, such as 
graphs or charts

Course Name Internship/ Minor Project
Course Code PMBO-204 
PMBO-204 CO1: Acquire skills to operate various analytical techniques and instruments, identify 

their applicability in research and utilize modern tools, e-resources for literature 
survey and data compilation

PMBO-204 CO2: Demonstrate technical skills to conduct laboratory-based experiments and ability 
to record observation and interpret data to derive a solution/conclusion to 
complex problem.

PMBO-204 CO3: Exhibit competent writing (with critical analysis), communication and 
presentation skills.

Course Name Plant Physiology and Biochemistry 
Course Outcomes (CC): TMBO-301
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TMBO-301 CO 1 Impart an insight into the various plant water and mineral relations and nutrition 
in plants

TMBO-301 CO 2. Depict ability to identify and estimate of various metabolic processes in plants and 
access role of seed germination and dormancy.  

TMBO-301 CO 3. Understand the mechanism of various photosynthetic pigments found in leaf and 
fruits and its application in botanical higher studies.

TMBO-301 CO 4. Provide students’ a brief  knowledge about biochemical reactions take placed 
inside the  plant cell and techniques related to plant physiology so that they can 
design their own experiments, gain knowledge and make good career in this field.

Course Name Plant Physiology and Biochemistry Lab

Course Code PMBO-301
PMBO-301 CO1 Acquire skills about techniques related to plant physiology to prepare for higher 

studies and employment.
PMBO-301 CO2 Depict ability to identify and estimate various photosynthetic pigments found in 

leaf and its application in botanical higher studies.
PMBO-301 CO3 Identify and appraise concept and detailed mechanism of photosynthesis in plants.
PMBO-301 CO4 Comprehend different process of scarification, role of different plant hormone in

growth and development of the plants and application of same in agriculture

Course Name Ecology and Remote Sensing
Course Code  TMBO-302
TMBO-302 CO 1 Instructs a close concept of community and continuum in terms of vegetation 

development and ecological succession
TMBO-302 CO 2. Describe the ecosystem organization and biogeochemical cycles with their impact 

on life zone.
TMBO-302 CO 3. Understand the mechanism of various concepts of diversity, forest fire and 

biomass pattern.
TMBO-302 CO 4. Provide practical learning about remote sensing programmes and its application 

in the research field.

Course Name Plant Health Management
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Course Code TMBO-303 (I)
TMBO-303 (I) CO 1. Understand the adverse effects of pathogens, insects and other pests 

influencing plant health.

TMBO-303 (I) CO 2. Evaluation of plant health management strategies in agricultural, urban, and 
natural ecosystems using current informational resources

TMBO-303 (I) CO 3. Make informed decisions about pest management practices based on 
appropriate sampling of pest populations and interpreting sampling data.

TMBO-303 (I) CO 4. Provide theoretical learning about plant pathology and its causative 
microorganism.

Course Name Plant Health Management Lab
Course Code PMBO-303 (I)
PMBO-303 (I) CO 1. Diagnose causes of plant damage, especially by pests, and identify the 

responsible agents.

PMBO-303 (I) CO 2. Explain the influence of biological and ecological processes on pest 
populations and the pest management practices and programs.

PMBO-303 (I) CO 3. Apply an understanding of the practices available to manage insects, 
diseases and weeds.

PMBO-303 (I) CO 4. Create an integrated management program and explain the benefits and 
limitations of its components.

Course Name Diversity and cultivation of Mushrooms Applied  Plant Anatomy

Course Code TMBO-303

TMBO-303 (II) CO 1. Understand the mushroom characteristics and their importance.

TMBO-303 (II) CO 2. Comprehend the life cycles of various classes of fungi.

TMBO-303(II) CO 3. Discuss on the principles and methods involved in different stages of 
mushrooms.

TMBO-303 (II) CO 4. Apply their knowledge in cultivating various tropical and subtropical 
mushrooms and their role in human welfare.

Course Name Diversity and cultivation of Mushrooms Applied Plant Anatomy Lab
Course Code PMBO-303 (II)

PMBO-303 (II) CO 1. Practical knowledge of various aspects of mushroom technology. 

PMBO-303 (II) CO 2. Students will understand the effective methodology to cultivate Oyster, 
button and milky mushroom.

PMBO-303 (II) CO 3 Importance and application of Mushrooms and its products.
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PMBO-303 (II) CO 4. Apply their knowledge on cultivating mushrooms and skilled themselves to 
create jobs and can work as an entrepreneur.

Course Name Recombinant DNA Technology
Course Code TMBO-304 (I)
TMBO-304 (I) CO1. Apply the basic and advanced recombinant DNA techniques for higher 

studies, employment and advanced research in industrial and academic scale.

TMBO-304 (I) CO2. Develop understanding of various modern tools, instruments and RDT 
techniques and their utilization to solve the society and industry-related 
problems.

TMBO-304 (I) CO3. Acquire domain-specific knowledge and develop globally-relevant skills for 
academic and professional enhancement.

TMBO-304 (I) CO4. Demonstrate an understanding of transgenic technology and applications in 
health, agriculture and environment, along with associated social and 
environmental issues.

Course Name Recombinant DNA Technology Lab
Course Code PMBO-304 (I)
PMBO-304 (I) CO1. Interpret the test hypotheses; analyze the data of RDT by using modern 

molecular methods.

PMBO-304 (I) CO2. Develop laboratory skills for academic and professional enhancement
PMBO-304 (I) CO3. Apply the basic and advanced recombinant DNA techniques experiments 

applicable in scientific research and different industries.

PMBO-304 (I) CO4. Demonstrate the experimental techniques related to recombinant DNA 
molecule and expression of recombinant DNA.

Course Name Forest Ecology & Natural resource management in Himalayas
Course Code TMBO-304 (II)
TMBO-304 (II) CO1. Understand the values and importance of various types of forest.
TMBO-304 (II) CO2. Comprehend the information on conservation and sustainable utilization 

of forests.

TMBO-304 (II) CO3. Acquire knowledge on hydrological cycle protected areas and forest 
research organizations.
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TMBO-304 (II) CO4. Comprehend the information on remote sensing its concept and scope in 
forest management.

Course Name Forest Ecology & Natural resource management in Himalayas Lab
Course Code PMBO-304 (II)
PMBO-304 (II) CO1. Acquired knowledge about field work related to agriculture and forest.
PMBO-304 (II) CO2. Develop laboratory skills for academic and professional enhancement.
PMBO-304 (II) CO3. Apply the basic and advanced learning to identify various types of plants.
PMBO-304 (II) CO4. Students will able to understand the importance of forests and its products.

Course Name Natural Resource Management In Himalaya
Course Code TMBO-304 (III)
TMBO-304 (III) CO1. Understand the values and importance of various types of forest.

TMBO-304 (III) CO2. Comprehend the information on conservation and sustainable utilization of 
forests.

TMBO-304 (III) CO3. Acquire knowledge on hydrological cycle protected areas and forest research 
organizations.

TMBO-304 (III) CO4. Comprehend the information on remote sensing its concept and scope in 
forest management.

Course Name Natural Resource Management In Himalaya Lab
Course Code PMBO-304 (III)
PMBO-304 (III) CO1. Acquired profound knowledge about field work related to agriculture and 

forest.
PMBO-304 (III) CO2. Develop laboratory skills for academic and professional enhancement.
PMBO-304 (III) CO3. Apply the basic and advanced learning to identify various types of plants.
PMBO-304 (II)I CO4. Students will able to understand the importance of forests and its products.

Course Name Palynology And Pollination Biology
Course Code TMBO-304
TMBO-304 (IV) CO1. Understand the values and importance of various types of forest.
TMBO-304 (IV) CO2. Comprehend the information on conservation and sustainable utilization of 

Forests.
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TMBO-304 (IV) CO3. Acquire knowledge on hydrological cycle protected areas and forest 
research organizations.

TMBO-304 (IV) CO4  Comprehend the information on remote sensing its concept and scope in 
forest management.

Course Name: Palynology And Pollination Biology Lab
Course Code: PMBO-304
PMBO-304 (IV) CO1. Acquired profound knowledge about field work related to agriculture and 

forest.
PMBO-304 (IV) CO2. Develop laboratory skills for academic and professional enhancement.

PMBO-304 (IV) CO3. Apply the basic and advanced learning to identify various types of plants.
PMBO-304 (IV) CO4. Students will able to understand the importance of forests and its products.

Course Name Computational Biology
Course Code TMBO-105
TMBO-105 CO1: Demonstrate and understand the fundamental of computer hardware and 

software, and apply application software in an office environment.

TMBO-105 CO2: Apply various networking protocols for multimedia applications.
TMBO-105 CO3: Analyse the possibilities for a given structure and learn to select the correct 

networking architecture and technology.

TMBO-105 CO4: Create documents that makes student efficient in the use of word processing, 
database and presentation applications.

Course Name Industrial/ Field Visit
Course Code PMBO-305
PMBO-305 CO 1. Acquire exposure of students pertaining to industrial procedures and 

protocols.
PMBO-305 CO 2. Development of skills, safety measures through Goods Laboratory Practices 

and guidelines in industry.
PMBO-305 CO 3. Development of good presentation and communication skills.
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Course Name Conservation biology
Course Code TMBO-401
TMBO-401 CO1: Acquire knowledge about the basic concept and history of conservation biology.

TMBO-401 CO2: Describe economically important plants with binomial names, family and uses.

TMBO-401 CO3: Analyse the biogeography, status and loss of biodiversity, initiatives for 
biodiversity conservation.

TMBO-401 CO4: Understand the various uses of plants, biodiversity status, loss and management 
strategies.

Course Name Conservation biology & Agricultural Biotechnology Lab
Course Code PMBO-401
PMBO-401 CO1: Acquired knowledge about forest conservation.
PMBO-401 CO2: Learn about various conservation methods.
PMBO-401 CO3: Apply the basic and advanced learning to identify global environmental problems: 

Global warming, ozone depletion, desertification.

PMBO-401 CO4: Students will able to understand about Extinction to species: Susceptibility to 
extinction causes of species extinction, endangered species, Red and Green Data 
Books.

Course Name Agricultural Biotechnology
Course Code TMBO-402
TMBO-402 CO1: Ability to implement various tools and techniques including plant breeding, 

micropropagation in agriculture along with development of hybrid varieties and 
conservation of endangered species

TMBO-402 CO2: Identify potential and implementation of plant growth promoting rhizobacteria 
(PGPR), biopesticides, biofertilizers, IPM to improve agricultural productivity

TMBO-402 CO3: Comprehend and analyze genetic engineering techniques and their utilization to 
develop transgenic plants for crop improvement and enhanced productivity.  

TMBO-402 CO4: Exhibit ability to analyze and assess ethical issues associated with release of GMO 
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and their respective environmental impact.

  

Course Name Dissertation
Course Code PMBO-402
PMBO-402 CO1: Acquire ability to analyze scientific advancements to identify a research area, design 

objectives and utilize modern tools, e-resources for literature survey.

PMBO-402 CO2: Demonstrate technical skills to conduct experiments operate various analytical 
techniques and instruments, and ability to interpret data to derive a solution / 
conclusion to complex problem.

PMBO-402 CO3: Exhibit competent scientific writing (with critical analysis) and enhance presentation 
skills.
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