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From the Desk of the Dean, Faculty of Science and Technology: 
 

Swami Ramanand Teerth Marathwada University, Nanded, enduring to its vision statement 

“Enlightened Student: A Source of Immense Power”, is trying hard consistently to enrich the 

quality of science education in its jurisdiction by implementing several quality initiatives. Revision 

and updating curriculum to meet the standard of the courses at national and international level, 

implementing innovative methods of teaching-learning, improvisation in the examination and 

evaluation processes are some of the important measures that enabled the University to achieve the 

3Es, the equity, the efficiency and the excellence in higher education of this region. To overcome 

the difficulty of comparing the performances of the graduating students and also to provide mobility 

to them to join other institutions the University has adopted the cumulative grade point average 

(CGPA) system in the year 2014-2015. Further, following the suggestions by the UGC and looking 

at the better employability, entrepreneurship possibilities and to enhance the latent skills of the 

stakeholders the University has adopted the Choice Based Credit System (CBCS) in the year 2018-

2019 at graduate and post-graduate level. This provided flexibility to the students to choose courses 

of their own interests. To encourage the students to opt the world-class courses offered on the online 

platforms like, NPTEL, SWAYM, and other MOOCS platforms the University has implemented the 

credit transfer policy approved by its Academic Council and also has made a provision of 

reimbursing registration fees of the successful students completing such courses.   

SRTM University has been producing a good number of high calibre graduates; however, it is 

necessary to ensure that our aspiring students are able to pursue the right education. Like the 

engineering students, the youngsters pursuing science education need to be equipped and trained as 

per the requirements of the R&D institutes and industries. This would become possible only when 

the students undergo studies with an updated and evolving curriculum to match global scenario.  

Higher education is a dynamic process and in the present era the stakeholders need to be educated 

and trained in view of the self-employment and self-sustaining skills like start-ups. Revision of the 

curriculum alone is not the measure for bringing reforms in the higher education, but invite several 

other initiatives. Establishing industry-institute linkages and initiating internship, on job training for 

the graduates in reputed industries are some of the important steps that the University would like to 

take in the coming time. As a result, revision of the curriculum was the need of the hour and such 

an opportunity was provided by the New Education Policy 2020. National Education Policy 2020 

(NEP 2020) aims at equipping students with knowledge, skills, values, leadership qualities and 

initiates them for lifelong learning. As a result the students will acquire expertise in specialized areas 
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of interest, kindle their intellectual curiosity and scientific temper, and create imaginative 

individuals.   

The curriculum given in this document has been developed following the guidelines of NEP-2020 

and is crucial as well as challenging due to the reason that it is a transition from general science 

based to the discipline-specific-based curriculum. All the recommendations of the Sukanu Samiti 

given in the NEP Curriculum Framework-2023 have been followed, keeping the disciplinary 

approach with rigor and depth, appropriate to the comprehension level of learners. All the Board of 

Studies (BoS) under the Faculty of Science and Technology of this university have put in their 

tremendous efforts in making this curriculum of international standard. They have taken care of 

maintaining logical sequencing of the subject matter with proper placement of concepts with their 

linkages for better understanding of the students. We take this opportunity to congratulate the 

Chairman(s) and all the members of various Boards of Studies for their immense contributions in 

preparing the revised curriculum for the benefits of the stakeholders in line with the guidelines of 

the Government of Maharashtra regarding NEP-2020. We also acknowledge the suggestions and 

contributions of the academic and industry experts of various disciplines.   

We are sure that the adoption of the revised curriculum will be advantageous for the students to 

enhance their skills and employability. Introduction of the mandatory On Job Training, Internship 

program for science background students is praise worthy and certainly help the students to imbibe 

first hand work experience, team work management. These initiatives will also help the students to 

inculcate the workmanship spirit and explore the possibilities of setting up of their own enterprises.      

 
Dr. M. K. Patil   
Dean   
Faculty of Science and Technology 
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Preamble: 

The National Education Policy 2020 (NEP 2020) is formulated to revamp education system and lay 

down road map for new India. This policy is framed based on the fundamental pillars of access, 

equity, quality, affordability, and accountability and seeks to transform India into a thriving 

knowledge society and a global knowledge superpower. 

Some of the important features of National Education Policy are increasing gross enrolment ratio in 

higher education, holistic and multidisciplinary education with multiple entry/exit options, 

establishment of academic bank of credit, setting up of multidisciplinary education and research 

Universities and National Research Foundation, expansion of open and distance learning to increase 

gross enrolment ratio, internationalization of education, motivated /energized and capable faculty, 

online and digital education and effective governance and leadership. 

As per the National Education Policy, the Government of Maharashtra has proposed a model 

curriculum framework and an implementation plan for the State of Maharashtra. It is to suggest and 

facilitate the implementation of schemes and programs, which improve not only the level of academic 

excellence but also improve the academic and research environment in the state. The proposed 

curriculum framework endeavours to empower the students and help them in their pursuit for 

achieving overall excellence. 

In view of NEP priority and in-keeping with its vision and mission, process of updating the 

curriculum is initiated and implemented in SRTM University at UG and PG level from the academic 

year 2023-2024. 

Keeping in mind, BOS in Botany prepared the curriculum to ensure up-to-date level of understanding 

of plant science. Studying plant science prepares the students for their career working either in 

educational institutions or industries in which they can be directly involved in the teaching, research 

and development. Also, to ensure uniform curriculum and its quality at PG level, curriculum of 

different Indian Universities, syllabus of NET, SET, MPSC, UPSC, Forest Services and the UGC 

model curriculum are referred to serve as a base in updating the same. 

The comments or suggestions from all teachers, students and other stakeholders are welcome for 

upbringing this curriculum. 

Salient Features: 

The syllabus of M Sc Botany has been framed to meet the requirement of Choice Based Credit System 

under NEP 2020. The courses offered here in will train and orient the students in the specific fields 

of Botany.  
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Apart from the Fundamental and applied Core Courses, the Department Specific Elective Courses 

deal with Pharmacognosy, Phytochemistry and Phytotherapy, Biodiversity and Conservation, Herbal 

Drug Technology, Mycology and Plant Pathology and Fungal Biotechnology.  

The Department Specific Elective Courses which include Skill Enhancement Courses like 

Technology of Fruit and Vegetable Processing and Technology of Biofertilizer Production offered 

during this program are designed with the aim of imparting specific skills to the students which will 

lead to the self-employability through development of their own enterprises. 

This would help students to lay a strong foundation in the field of Botany. 

The courses which deal with the environment, sustainability and ethics are Biodiversity and 

Conservation, Taxonomy of Angiosperms and Systematics, Ecology, Plant Development and 

Reproduction and Biology and Diversity of Algae, Bryophytes, Pteridophytes and Gymnosperms. 

These courses create awareness about conservation of biodiversity and its relevance with the socio-

economic and environmental aspects. It also aims to make the students aware of bioethics, legislations 

and acts prevalent to control the degradation of our environment. 

Overall after completion of this program, students will acquire fundamental knowledge of 

applications in Botany and also understand that Botany is an integral part of the human life and 

developments. 

Program Educational Objectives:  

The Objectives of this program are: 

PEO1: To expose the students to the diversity amongst life forms. 

PEO2: To make aware of natural resources and environment and the importance of conserving the 

same. 

PEO3: To update curriculum by introducing recent advances in the subject that enable the students 

to face NET, SET, MPSC, UPSC, and other competitive examinations successfully. 

PEO4: To train and orient the students so as to develop human resource for the educational institutes, 

industries and other organizations.  

PEO5: To develop specific skills amongst students for self-employability and also for the 

development of their own enterprises. 

PEO6: To develop ability for the application of the acquired knowledge in the fields of life so as to 

make our country self-reliant and self-sufficient. 

Program Outcomes:  

The Outcomes of this program are: 

PO1: This program will expose the students to the diversity amongst different life forms. 
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PO2: This program shall also make aware the students about natural resources and environment and 

the importance of conserving the same. 

PO3: This will provide updated curriculum with recent advances in the subject that enable the 

students to face NET, SET, MPSC, UPSC and other competitive examinations successfully. 

PO4: This program shall train and orient the students so as to develop human resource for the 

educational institutes, industries and other organizations.  

PO5: This will also develop specific skills amongst students for self-employability and also for the 

development of their own enterprises. 

PO6: This shall develop ability in the students for the application of the acquired knowledge in the 

fields of life so as to make our country self-reliant and self-sufficient. 

Program Specific Outcomes:  

PSO1: This program will train and orient the students for job opportunities in Plant Biotechnology 

PSO2: This program will also generate human resource for Phytochemical and Herbal Drug 

Industries. 

Prerequisite: 

Basic knowledge of B.Sc. with Botany as a major subject or one of the optional subjects. The optional 

courses of this program are offered to the students registered for post-graduate programs. Such 

students should have the basic knowledge of Botany and willing to gain additional knowledge in the 

field of Botany. 

The students seeking admission to this program should have cleared B Sc in Botany (Hons) or B Sc 

with Botany as one of the optional subjects with 24 credits. 

 

Dr Saheb L Shinde 

Chairman, BOS in Botany and Herbal Medicine 

Swami Ramanand Teerth Marathwada University, Nanded. 

Dr B S Surwase 

Professor and Head, Dept of Botany, School of Life Sciences, 

Swami Ramanand Teerth Marathwada University, Nanded. 
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Details of the Board of Studies Members in the subject Botany and Herbal Medicine under the 

Faculty of Science & Technology , S.R.T.M. University, Nanded. 
Sr 
No 

Name of the Member Designation Sr 
No 

Name of the Member Designation 

1 Dr Saheb L Shinde 
Department of Botany,  
Yeshwant Mahavidyalaya,  
Nanded 
Mob 7588151967 

Chairman 2 Dr Babasaheb S Surwase 
Department of Botany, 
School of Life Sciences 
SRTM  University, Nanded 
Mob 9075829767 

Member 

3 Dr B D Gachande 
Department of Botany,  
Science College, Nanded 
Mob 8788727840 

Member 4 Dr Vijay T Gorgile  
Department of Botany,  
Shahir Annabhau Sathe  
Mahavidyalaya,  
Mukhed, Dist -Nanded. 
Mob 9421762073 

Member 

5 Dr Sudhakar V Chate 
Department of Botany,  
Shivaji Mahavidyalaya,  
Udgir, Dist Latur. 
Mob 8421241300 

Member 6 Dr Suresh M Telang 
Department of Botany, 
Yeshwant Mahavidyalaya,  
Nanded. 
Mob 9822174684 

Member 

7 Dr R M Kadam 
Department of Botany,  
Mahatma Gandhi  
Mahavidyalaya,  Ahmedpur, 
DistLatur. 
Mob 9422657976 

Member 8 Dr Sopan D Dhavale 
Department of Botany,  
Shahir Annabhau Sathe  
Mahavidyalaya,  
Mukhed, Dist Nanded. 
Mob 9423614703 

Member 

9 Dr Sanjay M Dalvi 
Department of Botany,  
Shri Guru Buddhiswami  
Mahavidyalaya,  
Purna, Dist Parbhani. 
Mob 9921101210 

Member 10 Dr Prashant Gawande,  
Department of Botany, SGB 
Amravati University, Amravati. 
Mob 9403622568 

Member 

11 Dr Bindu Maurya 
07,  Mangal Pravesh Building,  
Plot C 16, Sector 3, Airoli, 
Navi Mumbai. 
Mob 9987591561 

Member 12 Dr Ambadas S Kadam, 
Department of Botany,  
DSM College, Parbhani. 
Mob 8329151172 

Member 

13 Bhanudas B Pendkar 
K Fertz Lab, W-4, MIDC 
Industrial Area, Nanded 
Mob 8888896710 

Member 14 Dr Kanhaiya Kadam, 
KK Herbal Industries, Gut 252, 
Naleshwar Road, Limbgaon,  
Nanded. 
Mob 9420261080 

Member 

Invitee Members 

15 Dr V N Nathar,  
Department of Botany,   
SGB Amravati University, 
Amravati 
Mob 942262887 

Member 16 Dr L H Kamble 
School of Life Sciences 
SRTM  University, N 
anded-431606 
Mob 98669695555 

Member 

17 Dr D P Gogle 
Dept of Botany,  
RTM Nagpur University, 
Nagpur 
Mob 8087458874 

Member 18 Dr M M V Baig 
Dept of Botany, 
Yeshwant Mahavidyalaya,  
Nanded. 
Mob 9422170641 

Member 

19 Tamkinat Begum Mirza 
Saleem 
 (UG Student), c/o Yeshwant 
Mahavidyalaya,  
Nanded 
Mob 9403951262 

Member 20 Narlawar Shivani Sanjay 
c/oScience College, Nanded 
Mob 9146042070 

Member 
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Swami Ramanand Teerth Marathwada University, Nanded-431606 

Faculty of Science & Technology 
Credit Framework and Structure of Two Year PG Program ( NEP 2020) 

  Subject: M Sc Botany ( Campus School of Life Sciences) (R-2023) 
Year 

& 
Level 

Sem 
 

Major Subject VEC 
 

OJT / 
FP/CS 
(3-Cr) 

Research 
Project   

Practicals 
(1-Cr) 

Credits 
 

Total 
Credits 

(DSC-4 Cr) (DSE-3 Cr) 
1 

 

1 SBOTC-401 Biochemistry 
 
SBOTC -402 Cell and Developmental 
Biology 
 
SBOTC -403 Biology and Diversity  of 
Algae, Bryophytes, Pteridophytes  and 
Gymnosperms  

SBOTE-401 Technology of 
Fruit and Vegetable 
Processing 
OR 
SBOTE -403 Technology 
of Biofertilizer Production  
 

SVECR-401 
Research 

Methodology 
(3-Cr) 

--  SBOTP-401 Lab Course in Biochemistry 
SBOTP-402 Lab Course in Cell and Developmental 
Biology 
SBOTP-403 Lab Course in Biology and Diversity  of 
Algae, Bryophytes, Pteridophytes  and Gymnosperms  
SBOTE-402 Lab Course in Technology of Fruit and 
Vegetable Processing 
OR 
SBOTE-404 Lab Course in Technology of Biofertilizer 
Production 

22 
 

44 
 

2 SBOTC -451 Genetics and Molecular 
Biology  
 
SBOTC -452 Bioanalytical Techniques  
 
SBOTC -453 Ecology, Plant Development 
and Reproduction 

SBOTE-451 
Pharmacognosy 
OR 
SBOTE-453 Mycology and 
Plant Pathology 
 

--- SBOTX-
451 

(O/F/C) 
 

-- SBOTP-451 Lab Course in Genetics and Molecular 
Biology 
SBOTP-452 Lab Course in Bioanalytical Techniques 
SBOTP-453 Lab Course in Ecology, Plant 
Development and Reproduction 
SBOTE-452 Lab Course in  Pharmacognosy  
OR 
SBOTE-454 Lab Course in Mycology and Plant 
Pathology 

 22 
 

Exit option:  Exit Option with PG Diploma in Basic Botany (After 2024-25)  
2 

 

3 SBOTC -501  r DNA Technology 
 
SBOTC -502 Plant Physiology and 
Metabolism  
SBOTC -503 Taxonomy of Angiosperms 
and Systematics 

SBOTE-501 Biodiversity 
and Conservation 
OR 
SBOTE-503 Fungal 
Biotechnology 

--  -- Research 
Project 

SBOTR-501 
(4-Cr) 

SBOTP-501 Lab Course in  rDNA Technology and 
Plant Physiology and Metabolism 
SBOTP-502 Lab Course in Taxonomy of Angiosperms 
and Systematics 
SBOTE-502 Lab Course in Biodiversity and 
Conservation  
OR 
SBOTE-504 Lab Course in Fungal Biotechnology 

22 44 

4 SBOTC -551 Plant Biotechnology 
 
SBOTC -552 Biostatistics and 
Bioinformatics 

 

SBOTE-551 
Phytochemistry and 
Phytotherapy  
OR 
SBOTE-553 Herbal Drug 
Technology 

SVECP-551 
Publication 

Ethics 
(2-Cr) 

 

-- Research 
Project 

SBOTR-551 
(6-Cr) 

SBOTP-551 Lab Course in Plant Biotechnology 
SBOTP-552 Lab Course in Biostatistics and 
Bioinformatics 
SBOTE-552 Lab Course in Phytochemistry and 
Phytotherapy  
OR   
SBOTE-554 Lab Course in Herbal Drug Technology 

22 

Total Credits 44 12 05 03 10 14 Total Credits88 

DSE indicates Department Specific Elective Course. Botany student ,in particular semester, can opt either of these courses OR a course offered by other programs of the School. DSC- Department Specific Core, OJT- On Job 
Training, FP- Field Project, CS- Case Study, RM- Research Methodology, P-Publication Ethics Cr- Credit, VEC- Value Education Course, R- Revision, Credits of   four semesters = 88,Total Marks of All Four Semesters  = 2200 
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M. Sc. Second Year Semester III (Level 7.0) 
Teaching Scheme 

 
Subject Course Code Course Name Credits Assigned Teaching Scheme 

Theory Practical Total Theory 
(Hrs/Week) 

Practical 
(Hrs/Week/Batch) 

Major 
(DSC) 

SBOTC-501 r DNA Technology 04 -- 04 04 -- 

SBOTC-502 Plant Physiology and Metabolism 04 -- 04 04 -- 

SBOTC-503 Taxonomy of Angiosperms and 
Systematics 04 -- 04 04 -- 

Elective 
(DSE) 

SBOTE-501 
 

SBOTE-503 

Biodiversity and Conservation 
OR 
Fungal Biotechnology 

03 -- 03 03 -- 

Research 
Project SBOTR-501 Research Project -- 04 04 -- 08 

DSC 
Practical 

SBOTP-501 Lab Course in rDNA Technology 
and Plant Physiology and 
Metabolism 

-- 01 01 -- 02 

SBOTP-502 Lab Course in Taxonomy of 
Angiosperms and Systematics -- 01 01 -- 02 

DSE 
Practical 

 

SBOTE-502 
 
 

SBOTE-504 

Lab Course in Biodiversity and 
Conservation 
OR 
Lab Course in Fungal 
Biotechnology 

-- 01 01 -- 02 

Total Credits 15 07 22 15 14 
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 M. Sc. Second Year Semester III (Level 7.0) 
   Examination Scheme 

       [20% Continuous Assessment (CA) and 80% End Semester Assessment (ESA)] 

Subject Course 
Code 

Course Name Theory 
Practical 

Total 
Marks Continuous Assessment (CA) ESA 

Test I Test II Avg of 
(T1+T2)/2 

Total CA ESA 

Major 
(DSC) 

SBOTC-501 rDNA Technology 20 20 20 80 -- -- 100 

SBOTC-502 Plant Physiology and 
Metabolism 

20 20 20 80 -- -- 100 

SBOTC-503 Taxonomy of Angiosperms 
and Systematics 

20 20 20 80 -- -- 100 

Elective 
(DSE) 

SBOTE-501 
 

SBOTE-503 

Biodiversity and 
Conservation 
OR 
Fungal Biotechnology 

15 15 15 60 -- -- 75 

Research 
Project SBOTR-501 Research Project -- -- -- -- 20 80 100 

 
DSC Practical 

 

SBOTP-501 Lab Course in rDNA 
Technology and Plant 
Physiology and Metabolism 

-- -- -- -- 05 20 25 

SBOTP-502 Lab Course in Taxonomy of 
Angiosperms and 
Systematics 

-- -- -- -- 05 20 25 

DSE Practical SBOTE-502 
 
 

SBOTE-504 

Lab Course in Biodiversity 
and Conservation 
OR 
Lab Course in Fungal 
Biotechnology 

-- -- -- -- 05 20 25 
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M. Sc. Second Year Semester IV (Level 7.0) 
Teaching Scheme 

 

Subject Course Code Course Name Credits Assigned Teaching Scheme  

Theory Practical Total Theory 
(Hrs/Week) 

Practical 
(Hrs/Week/Batch) 

Major 
(DSC) 

SBOTC-551 Plant Biotechnology 04 -- 04 04 -- 

SBOTC-552 Biostatistics and 
Bioinformatics  

04 -- 04 04 -- 

Elective 
(DSE) 

SBOTE-551 
 

SBOTE-553 

Phytochemistry and 
Phytotherapy 
OR 
Herbal Drug Technology 

03 -- 03 03 -- 

 
Value Education 

Course 
SVECP-551 Publication Ethics 02 -- 02 02 -- 

Research Project SBOTR-551 Research Project -- 06 06 -- 12 
DSC Practical SBOTP-551 Lab Course in  Plant 

Biotechnology 
-- 01 01 -- 02 

SBOTP-552 Lab Course in Biostatistics 
and Bioinformatics  

-- 01 01 -- 02 

DSE Practical 
 

SBOTE-552 
 
 

SBOTE-554 

Lab Course in  
Phytochemistry and 
Phytotherapy 
OR  
Lab Course in Herbal Drug 
Technology  

-- 01 01 -- 02 

Total Credits 13 09 22 13 18 



                                                     M Sc Botany Second Year Syllabus, School of Life Sciences, w.e.f. June 2024-2025,      Page 12 of 44 
 

 
M. Sc. Second Year Semester IV (Level 7.0) 

Examination Scheme 
        [20% Continuous Assessment (CA) and 80% End Semester Assessment (ESA)] 

Subject 
 

Course Code Course Name 
 

Theory Practical Total 
Marks Continuous Assessment (CA) ESA 

Test I Test II 
 

Avg of 
(T1+T2)/2 

Total CA ESA 

Major 
(DSC) 

SBOTC-551 Plant Biotechnology 20 20 20 80 -- -- 100 

SBOTC-552 Biostatistics and 
Bioinformatics  

20 20 20 80 -- -- 100 

Elective 
(DSE) 

SBOTE-551 
 
 

SBOTE-553 

Phytochemistry and 
Phytotherapy 
OR  
Herbal Drug Technology 

15 15 15 60 -- -- 75 

Value 
Education 

Course 
SVECP-551 Publication Ethics -- 10 10 40 -- -- 50 

Research 
Project SBTTR-551 Research Project -- -

- -- -- 30 120 150 

 
DSC Practical 

 

SBOTP-551 Lab Course in  Plant 
Biotechnology 

-- -
- -- 

-- 05 20 25 

SBOTP-552 Lab Course in Biostatistics and 
Bioinformatics  

-- -
- -- 

-- 05 20 25 

DSE Practical SBOTE-552 
 
 

SBOTE-554 

Lab Course in Phytochemistry 
and Phytotherapy 
OR  
Lab Course in Herbal Drug 
Technology  

-- -
- -- 

-- 05 20 25 
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SBOTC-501: rDNA Technology 
Teaching Scheme 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTC-501 rDNA 
Technology 20 20 20 80 -- -- 100 

 

 
Curriculum Details:   

Course 
Code 

Course 
Name 
 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTC-501 rDNA Technology 04 -- 04 -- 04 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Fundamentals of Genetic Engineering 15 
 1.1 Introduction to concept of r-DNA, clone and gene cloning. Scope and 

Milestones in Genetic Engineering. 
1.2 Strategies and Molecular Tools: Restriction and modifying enzymes. 

DNA and RNA markers. 
1.3 Vectors: Cloning and expression vectors; vector components: Promoters, 

selectable markers, reporter genre, ori, URRs, codon optimization, 
Properties and Applications.  

1.4 Commonly used vectors: Plasmids, bacteriophages, Phagemids and 
cosmids. Artificial chromosomes. 

2.0  Gene Cloning strategies and tools 15 

 2.1 Isolation and purification of chromosomal and plasmid DNA, Yield 
analysis, Nucleic acid amplification and its applications. Genomic and c-
DNA library preparation and application.  

2.2 Cloning Methods: Blunt end cloning, Sticky end and sticky end PCR 
cloning, TA cloning, PCR recombination, Integration PCR, In-Fusion™ 

Course pre-requisite: 
Ø Students should be aware of basics of  Genetics and Molecular Biology. 

Course objectives: 
Ø The objective of this course is to familiarize the students with concept of rDNA, clone and gene 

cloning, cloning strategies, tools and techniques, applications and advantages and alternatives 
to transgenics etc.  

Course outcomes: Students will be able to be 
Ø GM literate i.e. aware about rDNA technology, its advantages and disadvantages in addition to 

tools and techniques. It will help in avoiding spread of misconception about GMO in society. 
 
 
 
 
 
 

•  …………………………………………………………………………………………… 

• ……………………………………………………………………………………………… 
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9. Walker, M. R. and Rapley, R. Route., Maps in Gene Technology, Blackwell Science Ltd., 

Oxford, 1997. 

10. Kingsman, S. M. and Kingsman, A. J., Genetic Engineering. An Introduction to gene analysis 

and exploitation in eukaryotes, Blackwell Scientific Publications, Oxford,1998. 

11. Glick, Molecular Biotechnology. 

SBOTP-501 Lab Course in rDNA Technology  

Part A 

1. Genetic recombination (conjugation, transformation, transduction) in bacteria. 

2. Gene cloning: Restriction, digestion and ligation, DNA Cloning in plasmid vectors and 

analysis of gene products. 

3. Preparation of competent cells and transformation by CaCl2 method. 

4. DNA amplification. 

5. DNA fingerprinting: RFLP, RAPD 

6. Blotting and hybridization techniques: Western, Southern & Northern hybridization. 

7. Gene expression in E. coli 

8. Agarose gel electrophoresis by using DNA markers for molecular weight determination 

Reference:  

1. Sambrook, J., Fritisch, E. F. and Maniatis, T. Molecular Cloning: A Laboratory Manual, Cold 

Spring Harbor Laboratory Press, New York, 2000 
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SBOTC-502: Plant Physiology and Metabolism 
Teaching Scheme 

 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTC-502 Plant Physiology 
and Metabolism 20 20 20 80 -- -- 100 

 

 
Curriculum Details:   

Course 
Code 

Course Name 

 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTC-502 Plant Physiology 
and Metabolism 

04 -- 04 -- 04 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Plant Water Relations and Stress Physiology 15 
 1.1 Plant Water Relations: Structure and properties of water, plant water 

relation 
1.2 Plant Water Relations: Concept of water potential, mechanism of water 

transport through xylem and phloem, phloem loading and unloading. 
1.3 Stress physiology: Types, Plant responses to abiotic stresses, mechanisms 

of abiotic stress tolerance, water deficit and drought tolerance 
1.4 Stress physiology:  Salinity stress, metal toxicity, freezing and heat stress. 

Biotic stress. 

Course pre-requisite: 
Ø The students should be aware of the basics of plant systems and their metabolism.  
Ø Course objectives: 

Ø To acquaint with the processes of plant water relationship and mineral nutrition. 
Ø To understand growth reduction in abiotic and biotic stress. 
Ø To understand biochemical mechanisms of growth and development of plants. 
Ø To understand role of sunlight in photomorphogenesis and photoperiodism. 
Ø To acquaint with the nitrogen and sulphur assimilation in plants and physiology of flowering, 

fruit ripening and seed dormancy. 
Course outcomes: On completion of this course, the students shall: 

Ø Acquire knowledge on plant water relationship and mineral nutrition and physiological 
response of plants to various biotic and abiotic factors 

Ø Understand the photosynthetic and respiration mechanisms and role of various growth 
promoting substances and their mechanism of action 

Ø Understand photoperiodism & physiology of flowering, fruit ripening and seed dormancy. 
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References: 

1. Lincoln, Taiz. and Eduardo, Z., Plant Physiology, Sinauer Associates Inc, 2006. 

2. Salisbury, F. B. and Ross, C. W., Plant physiology, Wadsworth Publishing company, 1992. 

3. Devlin R. M. and Witham F. H., Plant physiology, CBS Publishers & Distributors, 1983. 

4. Pandey S. N. and Sinha B. K., Plant physiology, Vikas Publishing house, 1972. 

5. Dieter, Hess., Plant Physiology, Narosa Publishing House. 

6. Singh, B. P. and Mengel, K., Plant physiology and Biochemistry, Panima Publishing 

Corporation, 1995. 

2.0  Photosynthesis And Respiration 15 
 2.1 Photosynthesis: General concepts of photosynthesis, Photosynthetic 

pigments and LHCs and Photosystems, Photooxidation of Water, 
mechanism of electron & proton transport. 

2.2 Photosynthesis:  Photophosphorylation. A brief description of C3, C4 and 
CAM plants, photorespiration. 

2.3 Respiration: General aspects, Glycolysis, TCA Cycle, Electron transport 
and ATP synthesis and alternate Oxidase system.  

2.4 Respiration:  Pentose Phosphate pathway and its significance. 
3.0  Plant Growth Regulators And Mineral Nutrition 15 

 3.1 Plant growth regulators: Structural Chemistry, Biosynthesis, Transport 
and physiological effects and mechanism of action of Auxins and 
Gibberellins 

3.2 Plant growth regulators:  Structural Chemistry, Biosynthesis, Transport 
and physiological effects and mechanism of action of Cytokinins and 
Ethylene 

3.3 Plant growth regulators:  Structural Chemistry, Biosynthesis, Transport 
and physiological effects and mechanism of action of Abscisic acid and 
Brassinosteroids 

3.4 Mineral nutrition: Physiological role of major and minor elements in plant 
growth. 

4.0  Physiology Of Flowering, Fruit Ripening and Seed Dormancy, 
Nitrogen and Sulphur Metabolism 

15 

 4.1 Physiology of flowering, fruit ripening and seed dormancy, Phytochrome 
and physiological response, photomorphogenesis, photoperiodism and its 
significance 

4.2 Vernalization, endogenous clock and its regulation, floral induction , 
development and its regulation. 

4.3 Nitrogen Metabolism: Nitrogen fixation, Nitrogenase, “nif” genes, 
regulation of nitrogen fixation, products of nitrogen fixation and their 
transport, mechanism of nitrate uptake and reduction, transamination, 
nitrogen metabolism in relation to photosynthesis and respiration 

4.4 Sulphur Metabolism:  Sulphate uptake, transport, reduction and 
assimilation. 

  Total 60 
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7. Hess, D., Plant Physiology: Molecular, Biochemical and Physiological fundamentals of 

Metabolism and Development, Springer Study Edition.  

8. Walter, S., Principles of Plant Physiology, Atalantic Publishers & Distributors, 1994. 

9. Arthur, C. G., Cell Physiology, 5th Edition, W. B. Saunders Company, 1979. 

10. Rabinowitch, E. and Govindjee., Photosynthesis, Wiley, 1969. 

11. Fogg, G. E., Photosynthesis, American Elsevier Pub, New york, 1919. 

12. Raghavendra, A. S., Photosynthesis A Comprehensive Treatise, Cambridge University press, 

Cambridge, 1998. 

13. Devlin, R. M. and Barker, A. V., Photosynthesis, Van Nostrand Reinhold,1971. 

14. Jacob, W. P., Plant Hormones and Plant development, London Cambridge University press, 

1979. 

15. Thomas, C. M., Biochemistry and Physiology of Plant Hormones, II Edition, Springer-Verlag, 

London, 1979. 

16. Malcom, B. W., Physiology of Plant Growth and Development, McGraw-Hill,1969. 

17. Dennis, D. T., Layzell D. B., Lefebvre, D. D. and Thrpin, D. H., Plant Metabolism, Longmann, 

2nd Edition, 1997. 

18. Emil, T., Mineral Nutrition in Plants, Sagwan press, 2018. 

19. Dixon, R. O. D. and Wheeler, C. T., Nitrogen Fixation in Plants, Blackie & son, Ltd., New york, 

1986. 

20. James, D. M., Botany: An Introduction to Plant Biology, Jones & Bartlett Publishers, 2014. 

21. Bajracharya, D., Experiments in Plant Physiology, Narosa Publishing House, New Delhi, 

Madras, Bombay, 2020. 

22. Bakshi, A. K. - Energy, National Book Trust India, 2016. 

SBOTP-501 Lab Course in Plant Physiology and Metabolism 

Part B 

1. Determination of osmotic potential of plant cell sap by plasmolytic method. 

2. Demonstration of transpiration with the help of photometers. 

3. Calculation of stomatal index and stomatal frequency of a mesophyte and a xerophyte. 

4. Demonstration of activity of catalyse and study of effect of pH and enzyme concentration. 

5. To study the effect of light intensity and bicarbonate concentration on O2 evolution in 

photosynthesis. 

6. Comparison of the rate of respiration in any two parts of a plant. 

7. Separation of photosynthetic pigments by paper chromatography. 

8. To determine the RQ of different respiratory substances. 
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9. Spectral analysis of Chlorophyll pigments ( Isolation, Estimation and spectral analysis). 

10. Demonstration of Hill reaction. 

11. Study of Kranz anatomy. 

12. Isolation of Rhizobium from the root nodules of leguminous plant. 

13. Effect of auxins/GA3 on plant growth. 

14. Effect of Gibberellins on plant growth. 

15. Effect of Cytokinins on plant growth. 
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SBOTC-503: Taxonomy of Angiosperms and Systematics 
 

Teaching Scheme 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTC-503 Taxonomy of 
Angiosperms and 
Systematics 

20 20 20 80 -- -- 100 

 

Curriculum Details:   

Course 
Code 

Course Name 
 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTC-503 Taxonomy  of 
Angiosperms and 
Systematics 

04 -- 04 -- 04 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Taxonomy-I 15 
 1.1 Introduction, definition, aims & objective of Taxonomy, the species concept, 

Taxonomic hierarchy: species, genus, family & other categories,  
1.2 Principles used in assessment of relationship, delimitations of taxa and 

attribution of rank.  
1.3 The concept of primitive flower Thornes’ principles, Homology v/s analogy, 

alfa v/s Omega, Primitive v/s advanced character, qualitative v/s quantitative 
character,  

1.4 Salient features of the international code of botanical nomenclature. APG 

Course pre-requisite: 
Ø The students should possess the knowledge of plants and their morphological features. 
Ø Course objectives: 

Ø To understand basic concepts of Identification, Classification and Nomenclature of plants using 
key marker characters proposed by Engler-Prantle and Hutchinson. 

Ø To understand rules and regulation of International Botanical Nomenclature system to make 
easier nomenclature of new plants identified. 

Ø To understand the classical and modern trends of Angiosperm taxonomy (Angiosperm 
Phylogeny Group system) 

Ø To understand the salient features of angiosperm families with special reference to sexual 
Characters 

Course outcomes: 
Ø This paper introduces several key markers and equips the students to identify the plants and 

plant groups. 
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References: 

1. Sharma, O. P., Plant Taxonomy, Tata McGraw-Hill Publ. Company, New Delhi, 1993. 
2. Singh, G., Plant systematic Theory and Practice, Oxford and IBH-Publ. Company. Ltd., New 

Delhi, 2004. 
3. Bhattchairyya, B., Systematic Botany, Narosa Pub. House, New Delhi,2005. 
4. Sunder Rajan, S., Practical Manual of Angiosperm Taxonomy, Anmol Pub., New Delhi, 2000. 
5. Manilal, K. S. and Muktesh Kumar, M. S., Hand Book on Taxonomy Training, DST. Pub. New 

Delhi,1998. 

system of classification 
2.0  Taxonomy-II 15 

 2.1 Taxonomic evidences: Morphology, anatomy, palynology, embryology, 
cytology, phytochemistry, genome analysis and nucleic acid hybridization.  

2.2 Taxonomic tool: Herbarium, Floras, botanical garden, use of keys in plant 
identification, serological, biochemical and molecular techniques, 
computers in taxonomy, systems of angiosperm classification 

2.3 Broad outline of Engler Prantle system of classification with merits and 
demerits and  

2.4 Broad outline of Hutchinson system of classification with merits and 
demerits, Principles 

3.0  Systematics-I 15 
 3.1 Comparative account of floral morphology, interrelationships, evolutionary 

trends and distribution of plant families belonging to following orders as per 
Englers-Prantle system of classification.-Liliflorae. 

3.2 Comparative account of floral morphology, interrelationships, evolutionary 
trends and distribution of plant families belonging to following orders as per 
Englers-Prantle system of classification -Glumiflorae, Scitaminae, Ranales, 
Rhoedales. 

3.3 Comparative account of floral morphology, interrelationships, evolutionary 
trends and distribution of plant families belonging to following orders as per 
Englers-Prantle system of classification -Scitaminae, Ranales, Rhoedales 

3.4 Comparative account of floral morphology, interrelationships, evolutionary 
trends and distribution of plant families belonging to following orders as per 
Englers-Prantle system of classification -Ranales, Rhoedales 

4.0  Systematics-II 15 
 4.1 Comparative account of floral morphology, interrelationships, evolutionary 

trends and distribution of plant families belonging to orders as per Engler - 
Prantle’s system of classification-Myrtiflorae, Tubiflorae. 

4.2 Comparative account of floral morphology, interrelationships, evolutionary 
trends and distribution of plant families belonging to orders as per Engler - 
Prantle’s system of classification-Rubiales and Malvales 

4.3 Comparative account of floral morphology, interrelationships, evolutionary 
trends and distribution of plant families belonging to orders as per Engler - 
Prantle’s system of classification -Rosales and Contortae. 

4.4 Comparative account of floral morphology, interrelationships, evolutionary 
trends and distribution of plant families belonging to orders as per Engler - 
Prantle’s system of classification.-Cucurbitales 

  Total 60 
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6. Pande, A. K., Wen, J. and Dogre, J. V. V., Plant Taxonomy Advances and Relevance, CBS. Pub. 
And Distributors, New Delhi, 2006. 

7. Nordenstam, M., EiGazaly, G. And Kasses M., Plant Systematic of 21st Century,  Portland Press 
Ltd., London, 2000. 

8. Raford A. E., Fundamentals of Plant systematic, Harper and Row Publication USA, 1986. 
9. Takhtaji A.L., Diversity and Classification of Flowering Plants, Columbia University Press, 

NewYork, 1997. 
10. Woodland, D. W., Contemporary plant systematic, Prentice Hall, New Jersy, 1991.  

SBOTP-502 Lab Course in Taxonomy of Angiosperms and Systematics  
1. Introduction of morphological parts of higher plants with modifications. 
2. Introduction of Taxonomical terms. 
3. Floral formula and Floral Diagram.  
4. Preparation of Herbarium.  
5. Preparation of taxonomical keys and Identification of plants by using flora and Taxonomical 

keys.  
6. Description and Identification of flowering plants up to Genus and species with their floral  

formula and floral Diagram of following Families: 
A. Monocot Orders 
I. Liliflorae (09) 

a. Liliaceae - Alluium cepa , Allium sativum , Chlorophytum sps, Urginea indica, Scilla indica, 
Dracaena sps, Asparagus racemosus 

b. Dioscoreaceae – Disocorea bulbifera 
c. Amarylidaceae – Polyanthus sps, Agave americana, Pancratium sps, Crinum sps, Zephranthus 

sps. 
II. Scitaminae – (04) 

a. Musaceae – Musa paradisica, Heliconia angustifolia, Ravenala madagascariensis 
b. Cannaceae – Cana indica 
c. Marantaceae- Maranta bicolor 
d. Zingiberaceae- Hedychium coronarium, Zingiber officinale, Alpinia nutans 

III. Glumiflorae– (02) 
a. Gramineae- Zea mays, Sorghum vulgare, Cynodon dactylon, Eragrostis sps, Coix lacryma-jobi, 

Saccharum officinarum. 
b. Cyperaceae – Cyperus rotundus, Kyllinga sps, Eliocharis sps, Scirpus sps 

B. Dicot Orders and families 
I. Rhodales – (06) 

a. Papaveraceae – Argemone maxicana 
b. Capparidaceae – Capparis zylanica 
c. Cruciferae – Brassica compestris 

II. Malvales – (08) 
a. Tiliaceae – Triumfettarh rhomboidea, Grewia tilifolia. 
b. Malvaceae – Hibiscus rosasinensis, Abelmoschus ficulneus, Abutilon pannosum. 
c. Bombacaceae – Bombax ceiba 
d. Sterculiaceae – Melochia corchorifolia 

III. Rosales – (18) 
a. Rosaceae – Rosa indica 
b. Leguminosae (Papilionaceae) –Dalbergia sisso, Tephrosia perpuria 
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c. Leguminosae (Caesalpinaceae) – Delonix regia 
d. Leguminoceae (Mimosaceae) – Acacia arabica 

IV. Contortae – (04) 
a. Gentianaceae – Exacum bicolor 
b. Apocynaceae – Catharanthus roseus 
c. Asclepiadaceae- Calotropis sps. 

V. Cucrbitales – (01) 
a. Cucurbitaceae – Coccinea indica 

 
VI. Ranales – (18) 

a. Magnoliceae:Magnolia sps., Michelia champaca 
b. Annonaceae – Annona reticulata, Annona squamosa, Polyalthia longifolia, 
c. Artebotrys odoratissimus 
d. Menispermaeceae – Cocculus villosus, Tinospora cordifolia 
e. Nymphaceae – Nymphaea lotus, Nelumbo nucifera 

VII. Myrtiflorae – (19) 
a. Myrtaceae- Psidium guava, Callistemon lanceolatus, Eugenia jambolana, 
b. Eucalyptus globulus 
c. Lythraceae – Lawsonia enermis, Woodfordia fruticosa 
d. Punicaceae – Punica granatum 
e. Combretaceae – Terminalia sps. 

VIII. Tubiflorae – (20) 
a. Boraginaceae – Heliotropium indium 
b. Verbenaceae – Vitex negundo 
c. Labiatae – Ocimum sanctum 
d. Solanaceae – Solanum xanthocarpum 
e. Martyniaceae –Martynia annua 
f. Bignoniaceae – Tecoma stans 
g. Acanthaceae – Acanthus sps 

IX. Rubiales – (05) 
a. Rubiaceae – Haemalia petens 
(Note: - The names of the genera mentioned above are the representatives of the selected families. 
However, other genera belonging to selected families can also be considered for practical purpose) 
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SBOTE-501: Biodiversity and Conservation 

Teaching Scheme 
 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTE-501 Biodiversity and 
Conservation 

15 15 15 60 -- -- 75 

 

 
Curriculum Details:   

Course 
Code 

Course Name 
 

Teaching 
Scheme(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTE-501 Biodiversity and 
Conservation 

03 -- 03 -- 03 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Introduction To Plant Diversity and Resources 11 
 1.1 Concept, scope, and significance of plant diversity in sustainable 

development 
1.2 Concept and scope of genetic diversity 
1.3 Major types of floristic found in India  
1.4 Forest resources for sustainable development 

2.0  Biodiversity And Conservation of Plant Resources 12 
 2.1 Causes and Strategies for Conservation of Plant Resources, ex situ and in 

situ conservation  
2.2 Significance of National parks, Sanctuaries, reserved forest 
2.3 Protected areas in plant Resource conservation 
2.4 Peoples participation in plant resource management; Social forestry and 

other programmes, movements of afforestation. 

Course pre-requisite: 
Ø The students opting for Biodiversity and Conservation should be familiar with plant diversity. 

Course objectives: 
Ø To understand the origin and diversity of plants 
Ø To understand the various threats of biodiversity and the strategies for conservation 
Ø To analyze the biogeography, status and loss of biodiversity 

Course outcomes:  
Ø This paper creates awareness about significance and conservation of biodiversity and their 

relevance with the socio-economical aspects . 
Ø This paper also helps to aware students about various rules, regulations and their 

amendments about the conservation of plant resources. 
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References: 

1. Sinha, P. C., Biodiversity Depletion, Anmol publications Pvt.Ltd., 1998. 

2. Rana, S.V S. Essentials of Ecology and Environmental Science, 2013. 

3. Subramanyam, N. S. and Sambamurthy, A. V. S. S., Ecology, Naroda publishing house, 2nd 

edition, 2001. 

4. Chaudhuri, A. B. and Sarkar, D. D., Megadiversity Conservation flora, fauna & Medicinal plants 

of India's Hot spots, Daya publishing house, 2016. 

5. Day, J. G., Conservation strategies for algae, In Benson, E. E. (ed.) Plant conservation, 1999. 

6. Taylor & Francis, Plant Conservation Biotechnology, pp., 111-124, 1999. 

SBOTE-502 Lab Course in Biodiversity and Conservation 

1. To determine the Biodiversity Index for given ecological habitat (Dominance index, Shannon-

Wiener Index, Simpson Index, Derger-Parker Index, Similarity Index, Diversity index. Evaluate 

and interpret each of the index values) 

2. Study of tissues and diversity in shape and size of plant cells (palisade cells, guard cells, 

parenchyma, collenchyma, sclerenchyma, xylem and phloem through temporary/permanent slides 

3. Using a hand held GPS instrument, locate coordinates of a demarcated field  

4. Estimation of Primary productivity of water bodies. 

5. Study of the traditional knowledge of biodiversity conservation of any local communities. 

6. Determination of requisite size of the quadrant for vegetation analysis. 

7. Analysis of frequency distribution of plants in a piece of vegetation by quadrat method. 

8. To measure the above-ground plant biomass in a grassland/To determine the biomass of a particular 

area. 

9. To study the biotic components of a pond. 

10. To measure the vegetation cover of grassland through point-frame method. 

11. To prepare a list of plants occurring in grassland and also to prepare chart along the line transect. 

12. Visit to National Botanical Garden / Sanctuaries / Parks etc. 

3.0  Biotechnology & Plant Resource Management 11 
 3.1 India as a major biodiversity centre, Biotechnological innovations in plant 

resource management 
3.2 Computational methods for plant resource management 
3.3 Recent scientific trends in plant resource management. Endemism, 

definition and types, endemism in India, RED list categories of IUCN 
3.4 Hot spots and Hottest hotspots, Keystone and Flagship species 

4.0  Legal Provisions In The Management of Plant Resources 11 
 4.1 Aims, objectives and legal provisions in Forest conservation act 1980  

4.2 Forest conservation act 1980 related amendments 
4.3 Endangered Plant Protection Laws (provisions of wild life (Protection) 

Act 1972 & related Amendments, 
4.4 Scope of IPR in plant resource management. 

  Total 45 
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SBOTE-503: Fungal Biotechnology 

Teaching Scheme 

 
Assessment Scheme 

Course Code Course Name Theory Practical Total 
CA 

ESA Test I Test II Avg of 
(T1+T2)/2 

CA ESA 

SBOTE-503 Fungal 
Biotechnology 

15 15 15 60 -- -- 75 

 

Curriculum Details:   

Course 
Code 

Course Name 
 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTE-503 Fungal 
Biotechnology 

03 -- 03 -- 03 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  UNIT I 11 
 1.1 Fungal Insecticides: Introduction, mode of action of entomo pathogenic 

fungi, life cycle and infection process  
1.2 Large scale production, liquid fermentation, solid state fermentation, 

application , examples 
1.3 Fungi as agents of biological control: Introduction, biological control of 

foliar diseases, biological control of post-harvest diseases  
1.4 Biocontrol of soil born diseases. Examples, mechanisms involved in 

biological control 
2.0  UNIT II 12 

 2.1 Mycoherbicides: Introduction, classical approach, mechanism of action, 
formulation, production, examples of fungi. 
Production of pharmacologically active products by fungi. Examples 

2.2 Production of cyclosporine, cyclosporine producers, cyclosporine 

Course pre-requisite: 
Ø The students opting for Fungal Biotechnology  should be familiar with microorganisms and general 

microbiological techniques 
Course objectives: 

Ø To provide the students tools needed for research with fungi. 
Ø To study certain representative groups of fungi in production of fungal enzymes, 

secondary metabolites, and agriculture based products and industrial uses of fungi. 
Course outcomes: 
After completing this course, students shall be able to do research with fungi and get familiar 
production of enzymes and agriculturally/ industrially important fungal products 
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1. Radrgues, M. D. & Alarisa, C.M., Biotechnology volumes, Springer Verlag, USA, 2014. 
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SBOTE-504 Lab Course in Fungal Biotechnology  

1. Fungal Insecticides  

2. Biocontrol of soil borne diseases 

3. Fungi in fermentation 

4. Production and application of Mycoherbicides 

5. Production of cyclosporine by fermentation 

6. Commercially important mycotoxins  

7. Screening for ligninolytic enzymes from fungi 

 

 

 

 

 

 

 

 

 

biosynthetic system,  
2.3 Fermentation, molecular genetics approaches of improvement,  
2.4 Cyclosporine synthesis. 

3.0  UNIT III 11 
 3.1 Production of agrochemicals by fungi: Gibberellins: Procedures, 

examples, function of GA produced.  
3.2 Metabolism of GA formation, Effect of medium components. 
3.3 Lignolytic fungi: Introduction- lignolytic enzymes, examples, lignin 

degrading fungi, regulation of enzyme production 
3.4 Application of lignolytic fungi and their enzymes. 

4.0  UNIT IV 11 
 4.1 Mycotoxins and their prevention: Introduction, types of mycotoxins, 

health effects, examples 
4.2 Major producing organism, economic impact, detection and prevention 
4.3 Heterologous gene expression in fungi, introduction, general techniques, 

transformation 
4.4 Host organisms, expression vectors, secretion, production of heterologous 

proteins. 
  Total 45 
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SBOTC-551: Plant Biotechnology 
Teaching Scheme 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTC-551 Plant 
Biotechnology 

20 20 20 80 -- -- 100 

 

Curriculum Details:   

Course 
Code 

Course Name 

 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTC-551 Plant Biotechnology 04 -- 04 -- 04 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  UNIT I 15 

 1.1 History: Important events in the history of plant tissue culture ; 
Laboratory Requirements and General Techniques; Cellular Totipotency  

1.2 Tissue Culture Media: Introduction, media constituents, media selection, 
media preparation ;Callus Culture; Micropropagation: Introduction, 
techniques, applications, production of pathogen free plants 

1.3 Somatic Embryogenesis ; Haploid Production: Introduction, techniques, 
factor affecting androgenesis, ontogeny of androgenic haploids 

Course pre-requisite: 
Ø The students should be familiar with the fundamentals of Plant Sciences and Biotechnology 

Course objectives: 
Ø To acquaint the students with basic principles and various methods of Tissue Culture. 
Ø To impart knowledge about varied methods of gene transfer and transgenic plant 

development. 
Ø To underhand basics of secondary metabolites and their engineering. 
Ø To acquire knowledge about molecular markers and their use in plant breeding. 

Course outcomes: Students will be able to 
Ø Demonstrate the knowledge about the techniques of Plant Tissue Culture and acquire 

comprehensive knowledge on GM technology for quality characteristics and their role in 
crop improvement.  

Ø Acquire knowledge in metabolic engineering and industrial products.  
Ø Develop skills in molecular markers studies and their use in plant breeding.  
Ø Develop scientific skills to work in Plant tissue culture, Pharmaceutical and Research 

laboratories.  
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Références: 

1. Razdan, M. K., Introduction to Plant Tissue Culture, Oxford and IHB publishing Co. Pvt. Ltd, 

2002. 

2.  Kumar, U. Methods in Plant Tissue Culture, Bikaner, Agro Botanica,1999. 

3. Misawa, Masanaru. Plant tissue culture; an alternative for production of useful metabolites, Daya 

Publishing House, New Delhi,1994.  

4. Bhojwani S. S. and Razdan M. K., Plant tissue culture, theory and practice a revised edition, 

Elsevier India Ltd,1996. 

5.  Ignacimuthu, S. J., Applied Plant Biotechnology, Tata McGrew Publishing Company, New 

Delhi, 2000. 

1.4 Plant regeneration from pollen embryos, homozygous diploids, 
applications, limitations; Triploid production. 

2.0  UNIT II 15 

 2.1 Somaclonal & gametoclonal variations; Protoplast Culture: Protoplast 
isolation, fusion and regeneration, 

2.2 Cybrids; Embryo Culture and embryo rescue: Introduction, techniques ; 
Synthetic Seeds 

2.3 Cell and Suspension Culture: Introduction, isolation of single cells, 
suspension cultures, culture of single cells, plant cell reactors, 
applications of cell culture 

2.4 Production of secondary metabolites: Introduction, strategies used to 
optimize product yield, commercial aspects 

3.0  UNIT III 15 
 3.1 Introduction to transgenic technology: Conventional breeding versus 

Transgenesis; Introduction to Agrobacterium tumefaciens and A. 
rhizogenes, Features of Ti and Ri Plasmids and their use as vectors, 
Binary and co-integrate vectors 

3.2 Agrobacterium mediated transformation, Direct DNA transfer to plants , 
Detection, characterization and expression of Transformants 

3.3 Applications of plant transformation for productivity and performance: 
GM technology for: Conferring resistance to biotic stresses (pests, viruses 
and fungi) and abiotic stresses (draught and salt), Herbicide resistance 

3.4 Increasing shelf life of fruits and flowers, Enhancing the nutritional 
quality (pro-vitamin A), Chloroplast Transformation 

4.0  UNIT IV 15 

 4.1 Metabolic engineering and industrial products: Plant secondary 
metabolites: alkaloids, industrial enzymes 

4.2 biodegradable plastic: polyhydroxybutyrate, therapeutic proteins, 
lysosomal enzymes, antibodies, edible vaccines, oleosin partitioning 
technology etc 

4.3 Aspects related to commercial release of transgenic crops.  
4.4 Molecular marker aided breeding: RFLP, RAPD, Microsatelites, AFLP 

etc. 
  Total 60 
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6.  Flower, M. W. and Wasven., E. S. Plant Biotechnology Comprehensive Biotechnology 

supplement, Oxford Pergaman press, 1992.   

7. Hammand, J., McGarvey, P. and Yusibov, V., Plant Biotechnology, New Products and 

applications; Springer, New Delhi, 2000. 

8. Mantell, S. H. Matthews, J. A. Makee, R. A., Principles of Plant Biotechnology; an introduction 

to genetic Engineering in plants, Oxford Blackwell- Scientific publication, 1985. 

9. Chawla Harvinder Singh., Biotechnology in crop improvement: International Book distribution 

company, Lucknow,1998.  

10. Gupta, P. K., Elements of Biotechnology, Rastogi and Company Meerut, 1996. 

11. Pareek, L. K., Trends in Plant tissue culture and Biotechnology, Agro Botanica publishers, 1997. 

12. Esra Galum, Adina Breiman., Transgenic plants, Imperial College Press, 1997.  

13. Singh, B. D.,   Biotechnology, Kalyani Publishers, 1998. 

14. Narayanswami, Plant cell & tissue culture, Tata McGraw Hill Education, 1992. 

15. J. Hammond, P., McGarvey and V. Yusibov (Eds.), Plant Biotechnology, Springer Veriag, 2000. 

16.  T. J. Fu, Singh, G. and Curist W.R. (Eds.), Plant Cell and Tissue Culture for the production of 

Food Ingredients, Kluwer Academic/Plenum press, 1999.  

17. Chawla H. S., Biotechnology in Crop Improvement, International Book Distribution Company, 

1998.  

SBOTP-551 Laboratory Course in Plant Biotechnology 

1. Preparation of MS medium 

2. Surface sterilization 

3. Micro propagation of plant through multiplication of pre-existing meristems. 

4. Hardening of in vitro raised plants 

5. Encapsulation of somatic embryos 

6. Embryo culture and embryo rescue. 

7. Protoplast isolation, fusion and culture. 

8. In vitro production of fast growing normal root culture for production of secondary metabolites 

9. Elicitation of plant cells for secondary metabolites 

10. Agrobacterium Ti plasmid based vector mediated transformation, selection of transformants, 

reporter gene assay. 

11. Transformation of plant tissues using Agrobacterium rhizogenes for hairy root production 

12. Transformation and expression of GFP gene in suitable host. 

13. Developing RFLP maps, Developing RAPD map 
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SBOTC-452: Biostatistics and Bioinformatics  

Teaching Scheme 
 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTC-552 Biostatistics and 
Bioinformatics 

20 20 20 80 -- -- 100 

 

Curriculum Details: 

Course 
Code 

Course Name 

 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTC-552 Biostatistics and 
Bioinformatics 

04 -- 04 -- 04 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Biostatistics I 15 
 1.1 Statistics: Introduction, its role and uses; Collection; Organization; Graphics 

and pictorial representation of data; Measures of central tendencies and 
dispersion; Coefficient of variation 

1.2 Probability: Basic concepts; Common probability distributions and 
probability distributions related to normal distribution 

1.3 Sampling: Simple random and other sampling procedures 
1.4 Distribution of sample mean and proportion 

2.0  
BIOSTATISTICS II 

15 

Course pre-requisite: 
Ø The students should be familiar with basic knowledge of Statistics and Bioinformatics  

Course objectives: 
Ø To understand the statistical data and its analysis 
Ø To asquint with how bioinformatics data is stored and organized in data bases like NCBI and 

EBI 
Ø To impart knowledge about how to locate and extract data from key bioinformatics databases 

and resources 
Course outcomes: On completion of this course, the students shall 

Ø Apply basic statistics in the field of Botany.  
Ø Locate and use the main databases at the NCBI and EBI resources 
Ø Know the difference between databases, tools, repositories and also be able to use each one to 

extract specific information 
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References: 

Biostatistics: 

1. Sundarraao, P. S. S., Richard, J. and Richard, P. H. J., An introduction to Bio-statistics,Prentice 

Hall of India (P) Ltd., New Delhi, 2003. 

2. Gupta, S. P., Statistical Methods, Sultan Chand & Sons, New Delhi, 2005. 

3. Jerrold, H. Z., Bio Statistical Analysis, Tan Prints(I) Pvt. Ltd., New Delhi, 2003. 

4. Goulden., Methods of Statistical Analysis, Asia Publishing Co., New Delhi, 1962. 

Bioinformatics: 

1. David, W. M., Bioinformatics: Sequence and Genome Analysis, 2nd Edition, CSHL Press, 2004. 

2. Baxevanis, F. and Ouellette, B. F., Bioinformatics: a practical guide to the analysis of genes and 

proteins, 2nd Edition, John Wiley, 2001. 

3. Jonathan, P., Bioinformatics and Functional Genomics, 1st Edition, Wiley-Liss, 2003. 

4. Bourne, P. E. and Weissig, H., Structural Bioinformatics, 2nd Edition, Wiley, 2008. 

5. Branden, C. and Tooze, J., Introduction to Protein Structure, 2nd Revised Edition, Garland 

Publishing,1998. 

 2.1 Estimation and Hypothesis testing: Concepts of hypothesis testing and types 
of errors; Student-t and Chi square tests; Sample size and power; 
Experimental design and analysis of variance 

2.2 Correlation and regression: Graphical presentation of two continuous 
variables; Multiple and partial correlations 

2.3 Linear regression; Regression line; Coefficient of determination; Interval 
estimation and hypothesis testing for population slope; Experimental design 
in clinical trials 

2.4 Parallel and crossover designs; Statistical test for bioequivalence; Dose 
response studies; Statistical quality control 

3.0  Bioinformatics I 15 
 3.1 Bioinformatics basics: Computers in biology and medicine 

3.2 Database concepts; Protein and nucleic acid databases; Structural databases; 
Computational tools for DNA sequence analysis 

3.3 MEGA; Resources on RCSB. Databases and search tools: Biological 
background for sequence analysis; Identification of protein sequence from 
DNA sequence 

3.4 Searching of databases similar sequence; The NCBI; Publicly available 
tools; Resources at EBI; Resources on the web; Database mining tools. 

4.0  Bioinformatics II 15 
 4.1 DNA sequence analysis: The gene bank sequence database 

4.2 Submitting DNA sequence to the databases (NCBI-Bank, SEQUIN) and 
database searching 

4.3 Sequence alignment; Pair wise alignment techniques 
4.4 Multiple sequence analysis; Multiple sequence alignment 

  Total 60 
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SBOTP-552 Lab Course in Biostatistics and Bioinformatics 

Biostatistics: Measures of central tendencies and dispersion; Coefficient of variation, Probability, t-

test, ANOVA etc. 

Bioinformatics:  

Practical’s are based on theory which will explore different dimensions of Bioinformatics Gene bank, 

Swissprot, RCSB, Exon, intron identification, Splice site prediction, Prediction of Protein secondary 

structure, Tertiary structure prediction – homology modelling, Introduction to Structure visualization 

by Cn3D, Rasmol etc. 
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SBOTE-551: Phytochemistry and Phytotherapy 
Teaching Scheme 

 

Assessment Scheme 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SBOTE-551 Phytotherapy and 
Phytotherapy 15 15 15 60 -- -- 75 

 

Curriculum Details:   

Course 
Code 

Course Name 

 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SBOTE-551 Phytochemistry and 
Phytotherapy 

03 -- 03 -- 03 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Phytochemical Analysis and Enzymatics 11 

 1.1 Phytochemicals: General methods for extraction, separation of phytochemicals, 
Identification of major groups of phytochemicals 

1.2 Bioactivity assay for antibacterial, antifungal and antiviral activity of plants 
1.3 Enzymes: Introduction, properties, classification, extraction and 

purification of enzymes, Enzyme kinetics: Michaelis Menten equation, 
Lineweaver-Burk equation 

1.4 Types of enzyme inhibition, Industrial and medical applications of 
enzymes. 

2.0  Phenolics, Alkaloids and Terpenoides 12 

Course pre-requisite: 
Ø The students should be familiar with the general plant metabolism and plant products. 

Course objectives: 
Ø To understand structure, uses, source and properties of phytochemicals. 
Ø To understand significance of phytotherapy in modern day medical science. 
Ø To know the basics of enzymes and its applications 
Ø To acquaint with the effect of phyto-constituents to cure various ailments and their mode of 

action. 
Course outcomes: After completing this course, students shall be aware of drugs produced by the 
different plants for the treatment of major diseases and their mode of action along with biosafety. 
They will also acquire knowledge about basics of enzymes and their various applications. 
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References: 

1. Wagner, H., Bladt, S. and Zgainski, E. M. - Plant Drug Analysis, Springer- Verlag Berlin 
and Heidelberg GmbH & Co.K.2009. 

2. Harborne, J. B., Methods in Plant Biochemistry, Vol. I, Plant Phenolics  Academic Press, 
New York and London, 1990. 

3. Dey, P. M. and Harborne, J. B., Plant Biochemistry, Academic Press, 1997. 
4. Singh, B. K., Plant Amino Acids, Marcel Dekker, Inc.1999. 
5. Henry, T. A., The Plant Alkaloids, Anmol Publications Pvt. Ltd. 1999. 
6. Nicholas, C. P. and Lewis, S., Fundamentals of Enzymology, 3rd Edition, Oxford 

University,2009. 
7. Linskens, H. F. and Jackson, J. F., Plant toxins Analysis, Springer-Verlag.1992. 
8. Lea, P.J. and Leegood, R. C., Plant Biochemistry Molecular Biology, John Wiley and 

Sons,1998. 
9. Shewade, J. G., Enzyme Everywhere, CSIR Publication. 
10. Daniel, M. Analytical Methods For Medicinal Plants and Economic Botany, Scientific 

Publishers,2nd ed. 2022. 
11. Sabnis, S. D. and Daniel, M., Phytochemical approach to Economic Botany, Kalyani 

Publications,1990. 
12. Hostettmann, K., Methods in Plant Biochemistry, Vol. VI, Assay for Bioactivity Academic 

Press.1991. 
13. Dey, P. M., Harborne, J. B., Banthorpe, D. V. and Charlwood, B. V., Methods in Plant 

Biochemistry, Vol. VII, Terpenoids, 1991. 
14. Heldt, H. W., Plant Biochemistry and Molecular Biology, Oxford University Press.1997. 

 2.1 Structural chemistry, classification and biological properties of phenolics, 
alkaloids and terpenoides from plants.  

2.2 Structure and properties of cyanogenic glycosides and their derivatives. 
2.3 Biosynthesis of terpenes and phenols 
2.4 Biosynthesis of nitrogenous compounds. 

3.0  Drugs 11 

 3.1 Introduction, properties of the drug molecules, Outline of the steps involved 
in conventional drug development process 

3.2 Computer aided drug design: an outline 
3.3 Major drugs from plants (crude and isolated)  
3.4 Plant drugs for treatment of diabetes, cancer, inflammation and cardio 

protective with possible mode of action. Plants in Nutraceuticals 
4.0  Plant Drug Activity and Safety 11 

 4.1 Introduction, Major groups of antimicrobial agents from plants with 
possible mode of action 

4.2 Antioxidants: Role in health amelioration, Plants used in cosmetics with 
possible mode of action 

4.3 Evolution of microbial drug resistance towards present day synthetic 
antibiotics 

4.4 Major group of phytochemicals involved in toxicity, toxicity evaluation 
assays, limitations and future prospective of phytotherapy 

  Total 45 
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SBOTE-452 Lab Course in Phytochemistry and Phytotherapy 

1. Production of secondary metabolites 

2. Chemical test for primary metabolites- Fats, Protein and Carbohydrates, (Morphology of starch 

grain). 

3. Study of the anti-diabetic activity (α-amylase activity) 

4. Determination of Membrane stabilization of crude extracts (Anti-inflammatory) 

5. Study of Hypotonicity-induced haemolysis 

6. Determination of Antioxidative Assay: DPPH radical scavenging assay 

7. Study of Iron chelating activity assay. 

8. Estimation of phenolics, Flavonoids, Alkaloids from plant sample. 

9. Determination of antifungal activity by picrate paper method . 

10. Determination of antibacterial activity by well plate method. 

11. Extraction of alpha amylase from germinating seeds. 

12. Determination of Km and Kmax of alpha amylase. 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 



                                                     M Sc Botany Second Year Syllabus, School of Life Sciences, w.e.f. June 2024-2025,      Page 38 of 44 
 

SBOTE-553: Herbal Drug Technology 
Teaching Scheme 

 

 
Assessment Scheme 

Course Code Course Name Theory Practical Total 
CA 

ESA Test I Test II Avg of 
(T1+T2)/2 

CA ESA 

SBOTE-553 Herbal Drug 
Technology 

15 15 15 60 -- -- 75 

 

 
Curriculum Details:   

Course 
Code 

Course Name 

 

Teaching Scheme (Hrs.) Credits Assigned 

Theory Practical Theory Practical Total 

SBOTE-553 Herbal Drug 
Technology 

03 -- 03 -- 03 

Module 
No. 

Unit 
No. 

Topic Hrs. 
 

1.0  Plant Drug Preparations And Analysis 12 
 1.1 Definition of Herbal drug, Importance of Herbal therapies, Herbal verses 

conventional drugs, Safety in herbal drugs. Toxicity in Herbal drugs and 
their interactions 

1.2 General methods of extraction, isolation and purification of phyto-
constituents. Determination of Ash value, Extractable matter and Pesticide 
residues 

1.3 Preparation of herbal infusions, decoctions, lotions, insect repellents, 
suppositories, tinctures, syrups, poultices, plasters, ointments, Successive 
solvent extraction, super critical Fluid extraction, Steam distillation 

1.4 Isolation, identification tests and estimation methods for Aloin from Aloes, 
Vasicine from Adhatoda vasica, Andrographolides from Andrographis 
paniculata, Curcumin from Curcuma longa, Piperine from Piper longum 

2.0  Application Of Herbal Medicines 11 

Course pre-requisite: 
Ø Students should be familiar about analysis and importance of herbal products 

Course objectives: 
Ø To learn the general methods of extraction and purification of phytoconstituents 
Ø To understand role of nutraceuticals in human health 

Course outcomes: Upon completion of the course, the student shall be able  
Ø Learn the making and uses of herbal medicines for common ailments 
Ø Understand the knowledge of Quality Control and Quality Assurance of Herbal ingredient 

 
 
 
 
 
 
 



                                                     M Sc Botany Second Year Syllabus, School of Life Sciences, w.e.f. June 2024-2025,      Page 39 of 44 
 

References:  

1. Trease and Evan’s, Pharmacognosy, Bailliere Tindall; 15th edition (January 15, 2002) 
2. Indian Herbal Pharmacopeia, Vol-I and II, Chemical Weekly ., 45 ; 81  ; 2000 
3. Geneva, W.H.O., Quality Control methods for medicinal plant material.  
4.  Dr. Pulak, K. Mukherjee., Quality Control of Herbal drugs. Buisness Horizon, 2002 
5. Michael, M. Meguffi. and Christopher, Hobbs., Botanical safety hand book, American Herbal 

Product Association, 1997. 
6. Mukherjee, P.,  Quality Control of Herbal drugs. 
7. Chowdary, R.D., Herbal Drugs Industry,Eastern publisher,1996. 
8. Pulok, K. Mukarjee., Quality control of Herbal Drugs, Buisness Horizon, 2002 
9. Jean, Bruneton., Pharmacognosy, Phytochemistry, Medicinal Plants, Technique and 

Documentatiuon.,1995. 

 2.1 Making and using herbal medicines for common diseases like cold, skin 
infections and Diarrhea 

2.2 Analytical Profiles of selected herbs – Brahmi, Aradrographis paniculate, 
Aegle marmelos and Gymnema sylvestre 

2.3 Drugs Screening methods for herbal drugs with current innovations in 
following therapeutic classes Antibacterial, Antifungal, Antihypertensive, 
Antioxidant, Antipyretic & anti-inflammatory 

2.4 Drugs Screening methods for herbal drugs with current innovations in 
following therapeutic classes Antidiabetic, Anticancer, Antihepatotoxic, 
Immunomodulatory, Anti-ulcer drugs, diuretics, Antifertility agents, 
Analgesic activity 

3.0  Herbal Product Development 11 
 3.1 The sources and description of raw materials of herbal origin used like 

fixed oils, waxes, gums, hydrophilic colloids, colours, perfumes, protective 
agents, bleaching agents, preservatives, antioxidants and other ancillary 
agents 

3.2 Herbal product development like Lipid orals, tablets, capsules, dermato 
logic and herbal cosmetics 

3.3 Methods involved in mono-herbal and polyherbal formulations with their 
merits and demerits 

3.4 Quality control of finished herbal medicinal products. 
4.0  Nutraceuticals 11 

 4.1 Herbal Neutraceuticals as new source of medicine, concept of nutritional 
requirements at different age, sex and in different conditions like normal, 
diseases, pregnancy etc. Current trends and future scope 

4.2 Herbs as functional foods, Inorganic mineral supplements, Vitamin 
supplements, Digestive enzymes, Dietary fibres, Cereals and Millets, 
Health drinks from natural origin, Antioxidants, Polyunsaturated fatty 
acids 

4.3 Formulation and standardization of neutraceuticals, Regulatory aspects, 
FSSAI guidelines, Sources, name of marker compounds and their chemical 
nature.  

4.4 Medicinal uses and health benefits of following i) Spirulina ii) Soya bean 
iii) Ginseng iv) Garlic v) Broccoli vi) Green and Herbal Tea vii) Flax seeds 
viii) Turmeric 

  Total 45 
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10. Raphael, Ikan., Natural Products a laboratory guide, Academic Press,2013. 
11.  Thomas, L. Lemke., David, A. Williams., et.al., Foye’s Principles of Medicinal Chemistry, 

Lippincott Williams and Wilkins,2012. 
12.  Kokate, C. K., Pharmacognosy, Nirali,2008. 
13.  Trease and Evan’s, Pharmacognosy, Bailliere Tindall; 15th edition (January 15, 2002) 
14.  Rangari, Vinod., Pharmacognosy & Phytochemistry, Career Pub.,2017. 
15. Brady, Taylor., et. al., Pharmacognosy. 
16. Guad, R.S., Surana., et. al., Natual Excipients. 
17. Silverstein., Spectrometric identification of Organic compounds, John Wiley & Sons Inc.,2014. 
18. Morrison & Byod., Organic chemistry, Pearson Education India,2010. 
19. Farooqui, A. A., and Sreeramu, and B. S., Cultivation of Medicinal and aromatic crops, 

Universities Press (India), 2004. 
20. Kar, Ashutosh., Pharmacognosy & Pharmacobiotechnology, New Age International Pub., 2017. 
21.  Chada, K. L. and   Gupta, Rajendra., Advances in Horticulture, Medicinal and Aromatic Plants., 

Volume. II., Malhotra Publishing House,2007. 
22. Blumenthal., Goldberg, And Brinckmam., Herbal Medicine expanded commission E 

Monographs, Churchill Livingstone,1999. 
23. Mithal, B.M., & Saha, R. N., A handbook of Cosmetics., Delhi Vallabh Prakashan.,2000. 
24.  Panda., The Complete Technology Book on Herbal Perfumes & Cosmetics 

  NIIR Project Consultancy Services 
 

25.  Wagner, H. and Bladt, S., Plant Drug Analysis,Springer-Verlag Berlin and Heidelberg GmbH 
& Co.K.2009. 

26. “The Wealth of India” Raw materials, (I-XI) and Industrial Products – Volumes (I-VIII) (A to 
Z) by CSIR, New Delhi.  

27.  Kirtikar, K. R. and Basu, B.D., “Indian Medicinal  Plants” 4 Volu., M/s Bishen Singh Mahendra 
Pal Singh., 2006. 

28.  Ciddi, Veeresham., Medicinal Plant Biotechnology, CBS HB., 2011. 
29. Wilson and Gisvold’s., Text Book of Organic medicinal and Pharmaceutical Chemistry, Wolters 

Kluwer India Pvt. Ltd., 2010. 
30. Burger’s., Medicinal Chemistry and Drug Discovery, Pub. Wiley, 2021. 
31.  Rang, H. P., Dale, M. M., et. al., Pharmacology, Elsevier, 2019. 
32. Goodman and Gilman’s., Pharmacological Basis of Therapeutics, McGraw-Hill 

Education.,2022. 
33. Journals Publishing Phytochemical and Pharmacological investigations on plants.  
34. Websites on Herbal Medicines/Products.  
35.  Robert, Sipero., et. al., Pharmacognosy and Pharmacobiotechnology. 
36. Dewick, Paul. M., Medicinal Natural Products, John Wiley & Sons, Ltd.,2009. 

SBOTE-454 Lab Course in Herbal Drug Technology 

1. Preparation of herbal infusions, decoctions, lotions, 
2. Preparation of herbal insect repellents, suppositories, tinctures, 
3. Preparation of herbal syrups, poultices, ointments 
4. Detection/Estimations of Vasicine from Adhatoda vasica 
5. Identification of Curcumin from Curcuma longa by HPTLC 
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6. Identification of Piperine from Piper longum by HPTLC 
7. Antibacterial activity of selected drugs 
8. Antifungal activity of selected drugs 
9. Antioxidant activity of selected drugs 
10. To perform preliminary phytochemical screening of crude drugs. 
11. Analytical Profiles of selected herbs – Brahmi and Aradrographis paniculata 
12. Analytical Profiles of selected herbs Aegle marmelos and Gymnema sylvestre. 
13. Study of active compounds and medicinal uses of Spirulina, Soya bean, Ginseng and Garlic 
14. Study of active compounds and medicinal uses of Flax seeds, Green Tea and Turmeric. 
15. Visit to Pharmaceutical industries, Department of Pharmacy in University, Research Institutes 
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SVECP-551: Publication Ethics 

Teaching Scheme 

 
Assessment Scheme 

 
Course Code Course Name Theory Practical Total 

CA 
ESA Test I Test II Avg of 

(T1+T2)/2 
CA ESA 

SVECP-551 Publication Ethics 10 10 10 40 -- -- 50 
 

Curriculum Details:   

Course 
Code 

Course Name 

 

Teaching Scheme 
(Hrs.) 

Credits Assigned 

Theory Practical Theory Practical Total 

SVECP-551 Publication Ethics 02 -- 02 -- 02 

Module 
No. 

Unit 
No. Topic Hrs. 

1.0  Publication ethics 
08 

 1.1 Publication ethics: definition, introduction and importance, Best 

Course pre-requisite: 
Ø General awareness regarding publication basics 

Course objectives: 
Ø To know rules, issues, options, and resources for research ethics. 
Ø To familiarize with various institutional ethics review boards/academic integrity guidelines. 
Ø To understand the purpose and value of ethical decision-making. 
Ø To have a positive disposition towards continued learning about research ethics  

Course outcomes:  
Ø To have a positive disposition towards continued learning about research philosophy & ethics. 
Ø To know Rules, Regulations, Issues, Options, and Scientific Resources of Research Ethics. 
Ø To learn the culture of fairness, honesty and integrity in academic communications and to 

understand the purpose and value of ethical decision-making. 
Ø Avoid wasteful and duplicate publications & encourage original contributions to advance 

Academic Research and Scholarship. 
Ø Acquiring knowledge & professional competence and expertise about Patents, Copyrights, and 

other forms of Intellectual Property Rights. 
Ø To promote social good and prevent or mitigate societal hazards through innovative ideas, 

creativity and research advocacy 
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References: 

1. Donna M. Mertens, Pauline E. Ginsberg The Handbook of Social Research Ethics, SAGE (2009). 
2.  Rose Wiles, Bloomsbury What are Qualitative Research Ethics? (2013). 
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4. Gary Comstock, Research Ethics: A Philosophical Guide to the Responsible Conduct of Research, 

Cambridge University Press (2013) 
5. Bird, A. Philosophy of Science. Routledge, 2006. 
6. MacIntyre, Alasdair A Short History of Ethics London, 1967 
7. P. Chaddah Ethics in Competitive Research: Do not get scooped; do not get plagiarized, 2018 
8. National Academy of Sciences, National Academy of Engineering and Institute of Medicine. 

(2009).  
9. On being a Scientist: A Guide to Responsible Conduct in Research. Third Edition. National 

Academies Press. 
10. Resnik, D. B. What is ethics in research & why is it important. National Institute of Environmental 

Health Sciences, 2018.  
Retrieved from https www.nichs.nih.gov/research/resources/bioethics/whatis/index.cfm 

practices/standards setting initiatives and guidelines: COPE, WAME, 
etc. Conflicts of interest 

1.2 Publication misconduct: definition, concept, problems that lead to 
unethical behavior and vice verse, types  

1.3 Violation of publication ethics, authorship and contributor ship  

1.4 Identification of publication misconduct, complaints and appeals. 
Predatory publishers and journals 

2.0   Open access publishing 

07 
 

2.1 Open access publications and initiatives.   

2.2   SHERPA/RoMEO online resource to check publisher copyright and 
self-  archiving policies  

2.3   Software tool to identify predatory publications developed by SPPU  
2.4   Journal finder/ journal suggestion tools viz. JANE 

3.0  Publication misconduct 

07 
 

3.1 Subject specific ethical issues, FFP, authorship 
3.2 Conflicts of interest 
3.3 Complaints and appeals: examples and fraud from India and abroad 

3.4 Use of plagiarism software like Turnitin, Urkund and other open 
source   software tools. 

4.0  Databases and research metrics 

08 
 

4.1 Databases: Indexing databases  
4.2 Citation databases: Web of Science, Scopus, etc. 

4.3 Research Metrics: Impact Factor of journal as per journal citation 
report, SNIP, SJR, IPP, Cite Score.  

4.4 Metrics: h-index, g index, i10 index, altmetrics 
  Total 30 
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