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Course Structure of different Semesters

Semester -1
Sl No. Name of the Course Type of Course| L-T-P Credit Marks
1 Phycology and Microbiology (T) MIC-1(T) 4-1-0 4 100
2 Phycology and Microbiology (P) MIC-1 (P) 0-0-6 2 100
3 Minor Course selected from other MIC-1 4-1-0 3 100
Department

-+ Multidisciplinary Course 1 MDC-1 4-1-0 3 100
5 English Communication/MIL AEC-1 2-1-0 2 100
6 Skill Enhancement Course (from Basket) SEC-1 1-0-3 3 100
7 Value Added Course (from Basket) VAC-I 1-0-3 3 100

Total Credit-20

r—I1
S1. No. Name of the Course Type of Course| L-T-P Credit Marks
1 Biomolecules and Cell Biology (T) MIC-2 (T) 4-1-0 4 100
2 Biomolecules and Cell Biology (P) MIJC-2 (P) 0-0-6 2 100
3 Minor Course selected from other MIC—2 4-1-0 3 100
Department

4 Multidisciplinary Course 2 MDC-2 4-1-0 3 100
5 Environmental Science AEC-2 2-1-0 2 100
6 Skill Enhancement Course (from Basket) SEC-2 1-0-3 3 100
7} Value Added Course (from Basket) VAC-2 1-0-3 3 100

Total Credit-20
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Semester —II1

SL. No Name of the Course Type of Course| L-T-P Credit Marks
| Mycology and Phytopathology (T) MIC-3 (T) 4-1-0 3 100
2 Mycology and Phytopathology (P) MIC-3 (P) 0-0-6 2 100
3 Archegoniate (T) MIC-4 (T) 4-1-0 3 100
4 Archegoniate (P) MIC-4 (P) 0-0-4 1 100
5 Minor Course selected from other MIC-3 4-1-0 3 100

Department
6 Multidisciplinary Course 3 MDC-3 4-1-0 3 100
7 Disaster Risk Management AEC-3 2-1-0 2 100
8 Skill Enhancement Course (from Basket) SEC-3 1-0-3 3 100
Total Credit-20

Semester IV
Name of the Course Type of L-T-P Credit Marks
SI. No.
Course

1 Morphology and Anatomy (T) MIC-5 (T) 4-1-0 3 100
2 Morphology and Anatomy (P) MIC-5 (P) 0-0-6 2 100
3 Economic Botany MIC-6 (T) 5-1-0 5 100
4 Genetics MIC-7 (T) 5-1-0 5 100
5 Minor Course selected from other MIC-4 4-1-0 3 100

Department
6 Courses on NCC/NSS/NGOs/Social AEC-4 2-1-0 2 100

Service/Scout & Guide/Sports

Total Credit-20
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Semester =V

SI. No Name of the Course Type of Course | L-T-P Credit Marks
1 Molecular Biology (T) MIJC-8 (T) 4-1-0 3 100
2 Molecular Biology (P) MIC-8 (P) 0-0-6 2 100
3 Plant Ecology and Phytogeography (T) MIC-9 (T) 4-1-0 3 100
4 Plant Ecology and Phytogeography (P) MIC-9 (P) 0-0-6 2 100
5 Minor Course selected from other MIC-5 4-1-0 3 100

Department
6 Minor Course selected from other MIC-6 4-1-0 3 100
Department
7 Internship INT-1 - 4 100
Total Credit-20
Semester —VI

S1. No Name of the Course Type of Course | L-T-P Credit Marks
1 Plant Systematics (T) MIJC-10 (T) 4-1-0 3 100
2 Plant Systematics (P) MIC-10 (P) 0-0-4 1 100
3 Reproductive Biology of Angiosperms MIJC-11(T) 4-1-0 3 100
4 Reproductive Biology of Angiosperms MIC-11 (P) 0-0-6 2 100
5 Plant Physiology (T) MIJC-12 (T) 4-1-0 3 100

Plant Physiology (P) MIC-12 (P) 0-0-6 2 100
7 Minor Course selected from other MIC-7 4-1-0 3 100
Department
8 Minor Course selected from other MIC-8 4-1-0 3 100

Department

Total Credit-20
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Semester —VII

SI. No Name of the Course Type of Course | L-T-P Credit Marks
1 Plant Metabolism MIC-13 (T) 5-1-0 5 100
3 Research Methodology MIC-14 (T) 5-1-0 5 100
4 Recombinant DNA Technology & Plant MIC-15 (T) 4-1-0 4 100
Biotechnology (T)
5 |Recombinant DNA Technology & Plant MIC-15 (P) 0-0-6 2 100
Biotechnology (P)
6 Minor Course selected from other MIC-9 4-1-0 4 100
Department
Total Credit-20
Semester —VIII
Name of the Course Type of L-T-P | Credit Marks
SI. No.
Course
1 Horticultural practices and Post-Harvest MIC-16 (T) 4-1-0 4 100
Management Technology
3 Minor Course selected from other MIC-10 4-1-0 4 100
Department
4  |Research Project/Dissertation RP-1 - 12
Total Credit-20

*L/T/P: number of classes per week
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SEMESTER -1
MJC-1 (T): Phycology and Microbiology

Course Objective

This Course aims to enhance the knowledge of Algae and Microbes. Algae have significant importance in
industry and also used as food and fodder. As microbes are everywhere and affect almost all aspects of our lives,
the study of microbes is necessary.

Course QOutcomes
After the completion of the course, the students will be able to:
CO1:  Classify the plant kingdom
COz2: Describe the diversity, structure and importance of viruses and bacteria
CO3: Describe the general account of mycoplasma
CO4: Explain the thallus organization, economic importance and the life cycle of various algae
MJC-1(T) Phycology and Microbiology
(Theory : 4 credits)
Unit | Topics to be covered No. of
Lectures
1 Classification of Plant Kingdom and their important features (Whittaker1969) 02
2 Algae: General characteristics; Classification; Range of thallus organization and 14
reproduction; Significant contributions of important Phycologists (F.E. Fritsch, G.M.
Smith, H.D. Kumar, M.O.P. Iyengar); Structure, Life history and affinities of the
following genera:  Nostoc, Volvox, QOedogonium,  Chara,  Vaucheria,
Batrachospermum and Ectocarpus; Economic Importance of Algae
3 Virus: Discovery, Nature and General structure, DNA virus (Bacteriophage)- 10
Structure and its replication (Lytic and lysogenic Cycle), RNA virus (TMV),
Corona virus (elementary idea); Economic importance of viruses
4 Bacteria: Discovery, Characteristics and Cell Structure, Types- Archaebacteria and 14
Eubacteria, Reproduction- vegetative, asexual and genetic recombination
(Conjugation, Transformation and Transduction); Economic importance of bacteria
with reference to their role in agriculture and industry;
Role of Microbes in Biological nitrogen fixation;
General account of Mycoplasma.
TOTAL 40

Suggested Readings:
I. Lee, R.E.(2008). Phycology, Cambridge University Press, Cambridge. 4" edition.

w1

Prescott, L.M., Harley J.P. and Klein D.A. (2005). Microbiology, McGraw Hill, India. 6" edition
Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West Press, Delhi.
Campbell, N.A., Reece J.B., Urry L.A., Cain M.L., Wasserman S.A. Minorsky P.V., Jackson R.B. (2008). Biology,

Pearson Benjamin Cummings, USA. 8" edition.

%o N o

Pelczar, M.J. (2001) Microbiology, 5'" edition, Tata McGraw-Hill Co, New Delhi.
Vashishtha, B.R., Sinha, A.K and Singh, V.P. (2010). Botany for degree students: Algae, S. Chand & Company Ltd. 2™ edition
Srivastava, H.N. (2005). Algae, Pradeep Publication. 12" edition.
Dubey R.C. and Maheshwari D.K. (2005). A Text Book of Microbiology, S. Chand & Company Ltd. 2md edition.
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MJC-1 (P) Phycology and Microbiology Number of
(Practical: 2 credits) Classes

Practical 40

I. Electron micrographs/Models of viruses—T-Phage and TMV

2. Line drawings/Photographs of Lytic and Lysogenic Cycle

3. Types of Bacteria to be observed from photographs

4. Gram staining of bacteria.

5. Phycology: Study of vegetative and reproductive structures of the forms prescribed in the
syllabus through temporary slides preparation.

SEMESTER -1
MIC-1 (T): Phycology and Microbiology

Course Objective

This Course aims to enhance the knowledge of Algae and Microbes. Algae have significant importance in industry
and also used as food and fodder. As microbes are everywhere and affect almost all aspects of our lives, the study of
microbes is necessary.

Course Outcomes

After the completion of the course, the students will be able to:
CO1: Describe the diversity, structure and importance of viruses and bacteria

CcO2: Explain the thallus organization, economic importance and the life cycle of various algae
MIC-1 (T) Phycology and Microbiology (Theory: 2 credits)
Unit | Topics to be covered No. of
Lectures
1 Five kingdom classification 07
Algae: Characteristics, Morphology and life cycle of Nostoc, Oedogonium and
Chara
2 Virus: Discovery and General Structure, DNA Virus (Bacteriophage)-Structure and 06

its replication (Lytic and Lysogenic Cycle), RNA Virus (TMV), Economic
importance of Viruses.

3 Bacteria: Discovery, Characteristics and Cell structure, Reproduction-vegetative, 07
asexual and genetic recombination (Conjugation, Transformation and Transduction),
Economic importance of Bacteria.

TOTAL 20
Suggested Readings:

Lee, R.E. (2008) Phycology, Cambridge University Press, Cambridge. 4"edition.

2. Prescott, L.M., Harley J.P., Klein D.A. (2005). Microbiology, MecGraw Hill, India.6™edition

3. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West Press, Delhi.

4. Pelczar, M.J. (2001) Microbiology, 5" edition, Tata McGraw-Hill Co, New Delhi.

5. Vashishtha, B.R., Sinha, A.K. Singh, V.P. (2010). Botany for degree students: Algae, S. Chand & Company Ltd. 2" edition
6

7

—

Srivastava, H.N. (2005). Algae, Pradeep Publication. 12" edition.
Dubey R.C., Maheshwari D.K. (2005). A Text Book of Microbiology, S. Chand & Company Ltd. 2ndedition.
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MIC-1 (P) Phycology and Microbiology (Practical: 1 credit) No. of Classes

(a) Algae- Study of Vegetative and reproductive structures of the forms prescribed in 20

(b) Models and microphotographs of viruses and bacteria.

the syllabus through slides.

SEMESTER -1
MDC-1 (T): Phycology and Microbiology

Course Objective

This Course aims to enhance the knowledge of Algae and Microbes. Algae have significant importance in
industry and also used as food and fodder. As microbes are everywhere and affect almost all aspects of our lives,
the study of microbes is necessary.

Course Outcomes

After the completion of the course, the students will be able to:
CO1: Describe the diversity, structure and importance of viruses and bacteria
CO2: Explain the thallus organization, economic importance and the life cycle of various algae

MDC-1 (T) Phycology and Microbiology (Theory: 2 credits)

Unit | Topics to be covered No. of
Lectures
1 Algae: Characteristics, Morphology and life cycle of Nostoc, Oedogonium and Chara 07
2 Virus: Discovery and General Structure, DNA Virus (Bacteriophage)-Structure and 06

its replication (Lytic and Lysogenic Cycle), RNA Virus (TMV)
Economic importance of Viruses.

3 Bacteria: Discovery, Characteristics and cell structure, Reproduction-Vegetative, 07
asexual and genetic recombination (Conjugation, Transformation and Transduction),
Economic importance of Bacteria.

TOTAL 20

Suggested Readings:

Prescott, L.M., Harley J.P., Klein D.A. (2005). Microbiology, McGraw Hill, India. 6"edition

1;
2. Kumar, H.D. (1999). Introductory Phycology. Affiliated East-West Press, Delhi.
3. Vashishtha, B.R., Sinha, A.K. Singh, V.P. (2010). Botany for degree students: Algae, S. Chand & Company Ltd. 2" edition
4. Srivastava, H.N. (2005). Algae, Pradeep Publication. 12" edition.
5. Dubey R.C., Maheshwari D.K. (2005). A Text Book of Microbiology, S. Chand & Company Ltd. 2™edition.
MDC-1 (P) Phycology and Microbiology (Practical: 1 credit) No. of Classes
(a) Algae: Study of Vegetative and reproductive structures of the forms prescribed 20

in the syllabus through temporary slides preparation.
(b) Models and microphotographs of viruses and bacteria.
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Semester-I1
MJC-2 (T): Biomolecules and Cell Biology

Course Objective

Students should be able to understand the biological Micromolecules. The accurate measurement and
monitoring of the concentration of specific Bio molecules in a living system are crucial to ensure the well-being of
the cells and living organism.

Course Outcomes

After the completion of the course, the student will be able to:

CO1: Describe the structure, properties and functions of bio molecules

CO2: Explain the classification, properties and functions of enzymes

CO03: Describe cell wall, cell membrane and the structure and functions of cellular organelles
CO4: Explain the eukaryotic cell cycle, mitosis and meiosis

MJC-2 (T) Biomolecules and Cell Biology (Theory: 4 credits)
Unit |Topics to be covered No. of Lectures
! Biomolecules: Structure, classification and function of Carbohydrates, amino 12

acids, proteins, lipids and nucleic acid

2 Enzymes: Classification, nomenclature, physico-chemical properties 10
mechanism of action and regulation

3 Cell: Cell theory; Structure of prokaryotic and eukaryotic cells; Origin of 14
eukaryotic cell (Endosymbiotic theory); Cell wall and Cell membrane,
structure and function of cell organelles: nucleus, mitochondria, ribosomes,
golgi apparatus, endoplasmic reticulum, lysosomes, chloroplast and vacuoles;
Structure of chromosome with nucleosome concept

4 Cell cycle; Cell division: Mitosis and Meiosis 04

TOTAL 20

Suggested Readings:

. Campbell, M.K. (2012) Biochemistry, 7"ed., Published by Cengage Learning.

Campbell, P.N. and Smith AD (2011) Bio chemistry Illustrated, 4"ed., Published by Churchill Living stone.
Tymoczko J.L., Berg J.M. and Stryer L (2012) Biochemistry: A short course, 2" ed., W.H. Freeman

Berg J.M, Tymoczko J.L and Stryer L (2011) Bio chemistry, W.H. Freeman and Company.

Nelson D.L and Cox M.M (2008) Lehninger Principles of Biochemistry, 5"Edition., W.H. Freeman and Company.
Karp, G. (2010). Cell Biology, John Wiley & Sons, U.S.A. 6" edition.

Hardin, J., Becker, G., Skliensmith, L.J. (2012). Becker’s World of the Cell, Pearson Education Inc. U.S.A. 8%edition.
Cooper, G.M and Hausman, R.E. (2009) The Cell: A Molecular Approach, 5"edition. ASM.
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MJC-2 (P) Biomolecules and Cell Biology
(Practical: 2 credits)

Number of Classes

Practical

1. Estimation of protein and sugar

2. Detection of tannin, alkaloid and flavonoid in the given plant sample

3. Separation of amino acids by paper chromatography technique

4. Study of cell and its organelles with the help of electron microphotographs

5. Study of different stages of mitosis and meiosis

SEMESTER -11
MIC-2 (T): Biomolecules and Cell Biology

Course Objective

Students should be able to understand the Micromolecules. The accurate measurement and monitoring of the
concentration of specific Bio molecules in a living system are crucial to ensure the well-being of the cells and
living organism.

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Describe the structure and properties of bio molecules
CO2: Explain the classification, properties and functions of enzymes
CO3:  Describe cell wall, cell membrane and the structure, chemistry and functions of cellular organelles
CO4: Explain mitotic and meiotic cell divisions
MIC 2 (T) Biomolecules and Cell Biology (Theory: 2 credits)
Unit | Topics to be covered No. of
Lectures
1 Bio-molecules: Structure, classification and function of Carbohydrates, Amino acids, 06
Protein
2 Enzymes: Nomenclature, Classification, mode of action 04
3 Cell Biology: 10
a. Structure of the cell as seen under Electron Microscope
b. Characteristics of Prokaryotic & Eukaryotic Cells
c. Structure of Chromosome
d. Mitosis and meiosis
TOTAL 20

Suggested Readings:

L.

SO s 1

Campbell, M.K. (2012) Biochemistry, 7" ed., Published by Cengage Learning.
Tymoczko J.L, Berg .M and Stryer L (2012) Biochemistry: A short course, 2" ed., W.H.Freeman
Berg J.M, Tymoczko J.L and Stryer L (2011) Bio chemistry, W.H. Freeman and Company.

Nelson D.L and Cox M.M (2008) Lehninger Principles of Biochemistry, 5" Edition., W.H. Freeman and Company.

Karp, G. (2010). Cell Biology, John Wiley & Sons, U.S.A .6™ edition.

Hardin, J., Becker, G.S, Kliensmith, L.J. (2012) Becker’s World of the Cell, Pearson Education Inc. U.S.A. 8" edition.

Cooper, G.M .and Hausman, R.E. (2009) The Cell: A Molecular Approach, 5" edition. ASM.,

B " e L, B o S
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MIC-2 (P) Biomolecules and Cell Biology (Practical: 1 credit) No. of Classes

Detection of Carbohydrates and Protein

20

|
|
|I 2. Study of different stages of mitosis and meiosis

SEMESTER -11
MDC-2 (T): Biomolecules and Cell Biology

Course Objective

living organism.

Students should be able to understand the Micromolecules. The accurate measurement and monitoring of the
| concentration of specific Bio molecules in a living system are crucial to ensure the well-being of the cells and

‘ 1.

Campbell, M.K (2012) Biochemistry, 7" ed., Published by Cengage Learning.

Course Qutcomes
After the completion of the course, the student will be able to:
CO1: Describe the structure and properties of bio molecules
‘ CO2:  Explain the classification, properties and functions of enzymes
‘ CO3:  Describe cell wall, cell membrane and the structure, chemistry and functions of cellular organelles
‘ CO4: Explain mitotic and meiotic cell divisions
MDC-2 (T) Biomolecules and Cell Biology (Theory: 2 credits)
Unit | Topics to be covered No. of
Lectures
| | Bio molecules- Structure, classification and function of Carbohydrates, Amino acids, 06
‘ Protein
2 Enzymes- Nomenclature, Classification, mode of action 04
3 Cell Biology- 10
a. Structure of the cell as seen under Electron Microscope
b. Characteristics of Prokaryotic & Eukaryotic Cells
c. Structure of Chromosome
d. Mitosis and meiosis
TOTAL 20
Suggested Readings:

Tymoczko J.L, Berg J.M and Stryer L (20]2) Biochemistry: A short course, 2™ ed., W.H.Freeman

Berg J.M, Tymoczko J.L and Stryer L (2011) Bio chemistry, W.H. Freeman and Company.

Nelson D.L and Cox M.M (2008) Lehninger Principles of Biochemistry, 5" Edition., W.H. Freeman and Company.

Karp, G. (2010). Cell Biology, John Wiley & Sons, U.S.A .6" edition.

MDC-2 (P) Biomolecules and Cell Biology (Practical: 1 credit)

No. of Classes

I.  Detection of Carbohydrates and Protein
2. Study of different stages of mitosis and meiosis
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SEMESTER -1I1

MJC-3 (T): Mycology and Phytopathology

Course Objective

Students will acquire sound theoretical knowledge and understanding of the fundamentals of fungal groups and
lichens, their ecology, classification, characteristics, reproduction and economic importance. Moreover, few fungi
are fatal for plants, as they cause serious diseases. Study of their control measures are important for their further

spread.

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Develop an understanding about the thallus organization, nutrition, economic importance and
life cycle of various fungi
CO2: Understand the terms, scope and importance of plant pathology
CO3: Describe the etiology, symptoms and control measures of plant diseases
CO4: Learn about various associations: Lichens and Mycorrhizae
MJC-3 (T) Mycology and Phytopathology
(Theory: 3 credits)
Unit | Topics to be covered No. of
Lectures
1 Fungi: General characteristics; Thallus organization; Nutrition; Cell wall 10
composition; Reproduction and Classification
2 Structure and life history of the following genera: Synchytrium, Albugo, Peziza, 10
Puccinia and Alternaria
3 Phytopathology: Terms and concepts; General symptoms; Host-Pathogen 10
relationships; disease cycle; prevention and control of plant diseases
4 Etiology, symptoms and control of the following diseases: 10
Citrus canker, Little leaf of brinjal, Early and Late blight of potato, Black stem
rust of wheat and White rust of crucifers, Red rot of sugarcane,
General account of Lichens, types & economic importance; Mycorrhiza-
Ectomycorrhiza, Endomycorrhiza and their significance
TOTAL 40
Suggested Readings:
I. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, John Wiley & Sons (Asia) Singapore.
4t edition.
2. Webster, J. and Weber, R. (2007). Introduction to Fungi, Cambridge University Press, Cambridge. 3" edition.
3. Sethi, LK. and Walia, S.K. (2011). Text book of Fungi and Their Allies, Macmillan Publishers India Ltd.
4. Sharma, P.D. (2011). Plant Pathology, Rastogi Publication, Meerut, India.
5. Vashishtha, B.R. Sinha, A.K. (2005). Botany for degree Students Part 11, S. Chand & Company Ltd. 2™ edition.
6. Bilgrami, K.S. Dubey, H.C. (2005). A text book of Modern Plant Pathology, Vikas Publishing Home Pvt. Ltd. 2" edition.
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MJC-3 (P) Mycology and Phytopathology No. of Classes
(Practical: 2 credits)

Practical: 40

I. Mycology: Study of vegetative and reproductive structures of Rhizopus and Peziza
(ascocarp) through temporary preparations and permanent slides

2. Lichen: Study of growth forms of lichens (crustose, foliose and fruticose) on different
substrates  (Photographs); Mycorrhizae: ectomycorrhizal and endomycorrhiza
(Photographs)

3. Phytopathology: Study of Host-parasite relationship of Synchytrium, Albugo, Alternaria
and Puccinia through temporary preparations and permanent slides

4. Photographs of fungal spores

. Herbarium specimens/Photographs of Citrus Canker; TMV, Early blight of potato, Black

stem rust of wheat and White rust of crucifers

wn

SEMESTER —I11
MJC-4 (T): Archegoniate

Course Objective

This course is designed to let students have a basic knowledge of bryophytes, pteridophytes and gymnosperms,
in terms of their life cycle, evolution and diversity. Students will have in-depth knowledge about their economic
importance.

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Develop awareness about morphology, diversity and evolution of bryophytes, pteridophytes and
gymnosperms

CO2: Compare the life cycle of various bryophytes, pteridophytes and gymnosperms

CO3:  Understand the economic importance of the bryophytes, pteridophytes and gymnosperms

CO4:  Know the importance of studying fossils

MJC-4 (T) Archegoniate
(Theory: 3 credits)

Unit Topics to be covered No. of
Lectures
1 Distinguishing features of archegoniates; Alternation of generation 02
2 Bryophytes: General Characteristics, Adaptation to land habit, Classification (up 12

to family); Vegetative reproduction; Range of thallus organization; Structure, life
history and affinities of the following genera- Marchantia, Anthoceros and
Sphagnum; Ecological and economic importance of bryophytes

3 Pteridophytes: General characteristics, classification (up to family), stelar 14
evolution, apogamy and apospory, morphology, anatomy and reproduction of
Psilotum, Selaginella (with special reference to seed habit), Equisetum and
Marsilea; Ecological and economic importance;

Fossil Pteridophyte— Rhynia

4 Gymnosperm: General characteristics, classification (up to family), morphology, 12
anatomy and reproduction of Cycas, Pinus and Gnetum; Ecological and economic
importance; Fossil Gymnosperm — Lyginodendron

TOTAL 40
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Suggested Readings:

Vander-Poorteri 2009 Introduction to Bryophytes, COP.

1

2. Vashistha, P.C., Sinha, A.K., Kumar, A. (2010). Pteridophyta, S. Chand. Delhi, India.

3. Bhatnagar, S.P. &Moitra, A. (1996). Gymnosperms,, New Age International (P) Ltd Publishers, New Delhi, India.

4. Vashistha, P.C., Sinha, A.K. Kumar, A. (2006). Botany for degree students: Gymnosperm, S. Chand & Company Pvt. Ltd.

i Srivastava, H.N. (2002). Gymnosperm, Pradeep Publications. 10" edition.

6. Rashid A. (1999). An introduction to Pteridophyta Vikas Publishing Home Pvt. Ltd. 2" edition.

7. Puri P. (1996). Bryophyta: Morphology, Growth and Differentiation, Atma Ram and Sons, 2™ edition.

MJC-4 (P) Archegoniate No. of Classes
(Practical: 1 credit)

Practical: 20

1. Bryophytes: Study of vegetative and reproductive structures of Marchantia, Anthoceros,

Sphagnum through temporary preparations and permanent slides

2. Pteridophytes: Study of vegetative and reproductive structures of Psilotum, Selaginella,

Equisetum and Marsilea through temporary preparations and permanent slides

3. Gymnosperms: Study of vegetative and reproductive structures of Cycas, Pinus and

Gnetum through temporary preparations and permanent slides

MIC-3 (T): Mycology and Phytopathology

Course Objective

Students will acquire sound theoretical knowledge and understanding of the fundamentals of fungal groups and lichens, their
ecology, classification, characteristics, reproduction and economic importance. Moreover, few fungi are fatal for plants, as
they cause serious diseases. Study of their control measures are important for their further spread.

Course Qutcomes

After the completion of the course, the student will be able to:

COl1:  Describe the thallus organization, nutrition, economic importance and life cycle of various fungi
CO2: Explain the diversity, structure and importance of lichen and mycorrhiza
CO3:  Describe the terms, scope and importance of plant pathology
CO4:  Describe the etiology, symptoms and control measures of plant diseases
MIC-3 Mycology and Phytopathology
(Theory: 2 credits)
Unit | Topics to be covered No. of
Lectures
I Fungi: General characteristics; Thallus organization 06
General account of Lichens, types & economic importance; Mycorrhiza-
Ectomycorrhiza, Endomycorrhiza and their significance
2 Structure and life history of the following genera: Synchytrium and Puccinia 06
3 Etiology, symptoms and control of the following diseases: 08
Citrus canker, Little leaf of brinjal, Late blight of potato, White rust of crucifers
TOTAL
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Suggested Readings :
1. Alexopoulos, C.J., Mims, C.W., Blackwell, M. (1996). Introductory Mycology, John Wiley & Sons (Asia) Singapore. 4" edition.
2. Webster, J. and Weber, R. (2007). Introduction to Fungi, Cambridge University Press, Cambridge. 3" edition.
3. Sethi, LK. and Walia, S.K. (2011). Text book of Fungi and Their Allies, Macmillan Publishers India Ltd.

4. Sharma, P.D. (2011). Plant Pathology, Rastogi Publication, Meerut, India.

5. Vashishtha, B.R. Sinha, A.K. (2005). Botany for degree Students Part I1, S. Chand & Company Ltd. 2" edition.

6. Bilgrami, K.S. Dubey, H.C. (2005). A text book of Modern Plant Pathology, Vikas Publishing Home Pvt. Ltd. 2™ edition.

MIC-3 (P) Mycology and Phytopathology No. of
(Practical: 1 credit) Classes
Practical : 20

L
2.

Photographs of above mentioned diseases.
Temporary slide preparation of diseases studied in theory

MDC-3: Horticultural Practices

Course Objective

The course will let the students understand the basic scope and importance of horticulture and gain in-depth knowledge

of various fruits, vegetables and ornamental plants.

Course Outcomes

After the completion of the course, the student will be able to:

CO1: Understand the scope and importance of horticulture
CO2: Obtain knowledge of different fruits, vegetables and ornamental plants.
CO3: Know the basics of horticulture practices for fruits, vegetables and ornamental plants
CO4: Understand the importance of Post-harvest technology.
MIC-10 Horticultural Practices
(Theory: 3 credits)
Unit | Topics to be covered No. of
Lectures

I Introduction: Scope and importance, Branches of horticulture; Role in rural 06
economy and employment generation; Urban horticulture and ecotourism.

2 | Ornamental plants: Types, classification (annuals, perennials, climbers and 12
trees); Identification and salient features of some ornamental plants [rose,
marigold, carnations, cacti and succulents
Fruit and vegetable crops: Production, origin and distribution; Description of
plants and their economic products; Management and marketing of vegetable and
fruit crops; Identification of some fruits and ~ vegetable varieties banana, mango,
chillies and cucurbits).

3 | Horticultural techniques: Application of manure, fertilizers, nutrients and 12
PGRs; Weed control; Biofertilizers, biopesticides; Irrigation methods (drip
irrigation, surface irrigation, furrow and borderirrigation); Propagation Methods:
asexual (grafting, cutting, layering, budding)

TOTAL 30
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Suggested Readings :

I, Singh, D. & Manivannan, S. (2009). Genetic Resources of Horticultural Crops. Ridhi International, Delhi, India.

2. Swaminathan, M.S. and Kochhar, S.L. (2007). Groves of Beauty and Plenty: An Atlas of Major Flowering Trees

in India. Macmillan Publishers, India.

3. NIIR Board (2005). Cultivation of Fruits, Vegetables and Floriculture. National Institute of Industrial Research

Board, Delhi.

4. Kader, A.A. (2002). Post-Harvest Technology of Horticultural Crops. UCANR Publications,USA

SEMESTER -1V

MJC-5 (T): Morphology and Anatomy

Course Objective

This course will introduce the concept of tissue system, its relevance and presence in the plant body. Students will also acquire
knowledge about normal and anomalous secondary growth in plant system. Tissue organization in relation to environment
will be studied. Students will acquire the knowledge about the morphological features of plant.

Course Qutcomes

After the completion of the course, the student will be able to:

CO1: Know the morphological characters of plants.
CO2: Understand the tissue system and the normal as well as anomalous secondary growth in plants.
CO3:  Learnabout the structural adaptations in plants growing in different environmental conditions
CO4:  Describe the structure and function of periderm
MJC-5(T) Morphology and Anatomy
(Theory: 3 credits)
Unit Topics to be covered No. of
Lectures
1 Brief account of inflorescence, flowers, fruits and seeds 08
2 Meristem and permanent tissue; Root and shoot meristem, simple and complex 10
tissue
Mechanical Tissues — Structure, distribution and function
3 Normal secondary growth; Anomalous secondary growth in Tinospora, 10
Bignonia, Boerhaavia, and Dracaena
4 Organization of tissue in relation to environment: Hydrophytes, Xerophytes, 12
Halophytes and Epiphytes
Periderm — Origin, structure and function
TOTAL 40

Suggested Readings:
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Dickison, W.C. (2000). Integrative Plant Anatomy, Harcourt Academic Press, USA.
Fahn, A. (1974). Plant Anatomy, Pergmon Press, USA.

Mauseth, J.D. (1988). Plant Anatomy, The Benjamin/Cummings Publisher, USA.
Esau, K. (1977). Anatomy of Seed Plants, John Wiley & Sons, Inc., Delhi.
Vasishtha, P.C. (2004). Plant Anatomy, Pradeep Publication. 17" edition.

Grewal, R.C. (2011). Plant Anatomy, Campus Book International, 1% edition.

Singh S.K. Srivastava. S. (2014). Anatomy of angiosperms, Campus Books International. 1* edition.
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MJC-5 (P) Morphology and Anatomy No. of Classes
(Practical: 2 credits)

Practical 40

I. Study of anatomical details through permanent slides/temporary stain mounts/
Photographs

2. Distribution and types of parenchyma, collenchyma and sclerenchyma through permanent
slides/temporary stain mounts/ Photographs

3. Study of anomalous secondary growth in Tinospora, Bignonia, Boerhaavia, and
Dracaena through temporary preparations and permanent slides

4. Study of morphological and anatomical adaptations in hydrophytes and xerophytes
through specimens and temporary slide preparations.

SEMESTER -1V
MJC-6: Economic Botany

Course Objective

Students will acquire sound theoretical knowledge and understanding of the botanical characteristics, economic
importance and distribution pattern of crops, fruits, vegetables, timber and fiber-yielding plants etc. Students
will also study uses of medicinal, sugar and starch yielding plants.

Course Qutcomes

After the completion of the course, the student will be able to:
CO1:  Create awareness about plants of economic importance
CO2:  Know about their distribution patterns

CO3:  Acquire skill in identification of medicinal plants

CO4:  Learn about their cultivation and economic importance

MJC-6 (T) Economic Botany
(Theory: 5 credits)
Unit Topics to be covered No. of Lectures
l Botanical characteristics, cultivation and uses of Cereals (Wheat, Maize and 14

Rice), Legumes (Gram, Garden pea), Oil and Fats (Mustard and Groundnut)
yielding plants

2 Botanical characteristics, cultivation and uses of Spices (Coriander, Chilli 12
and Turmeric), Fruits and Vegetables (Mango, Litchi, Cauliflower, Brinjal)

3 Botanical characteristics, cultivation, processing and uses of Beverages (Tea 14
and Coffee), Narcotics, Timber and Fiber yielding plant (Sal, Teak, Cotton,
Jute), Rubber and Gum yielding plants

4 Botanical characteristics, cultivation and uses of ten (10) Medicinal plants of 10
Bihar; Sugar (Sugarcane) and Starch (Potato) yielding plants.
TOTAL 50

Suggested Readings :

Kochhar, S.L. (2012). Economic Botany in Tropics, MacMillan & Co. New Delhi, India.

Chrispeels, M.J. and Sadava, D.E. (2003). Plants, Genes and Agriculture, Jones & Bartlett Publishers.

Pandey, B.P. (2005). Economic Botany, S. Chand & Company Pvt. Ltd. 6™ edition.

Kochner, S.N. (2016). Economic Botany: A Comprehensive Study, Cambridge University Press. 5 edition.

Sharma, V. K., Shenai, S. K. (2013). Economically Important Medicinal Plants, Campus Book Internauonal 1** edition.
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SEMESTER - IV
MJC-7 : Genetics

Course Objective

This course is designed to facilitate students to understand the basic concepts of genetics, especially Mendelian laws of inheritance

and its variations, Chromosomal disorders leading to various genetic disorders, mutations etc. will be introduced.

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:  Understand Mendelian laws of inheritance and its variations
CO2:  Comprehend the effect of chromosomal abnormalities leading to genetic disorders
CO3:  Know the details of mutations and their uses
CO4:  Know about the sex determination and sex linked inheritance
MJC-7 Genetics
(Theory: 5 credits)
Unit Topics to be covered No. of Lectures
| Mendelian inheritance: Mendel’s experiments and principles of inheritance: 14
back cross and test cross; gene interactions and modified dihybrid ratio-
complementary, supplementary, duplicate and epistatic factor and inhibitory
enes
2 Linkage and crossing over: Cytological basis of crossing over; Recombination 14
frequency, two factor and three factor crosses; Interference and coincidence;
Sex determination and sex linked inheritance; Cytoplasmic inheritance
3 Mutations: Types and induction (physical and chemical mutagens); Molecular 08
basis of mutations and their role.
4 Chromosomes: ~ Physical and chemical characteristics, Lampbrush 14
chromosomes, B-chromosomes and polytene chromosomes;
Chromosomal aberrations: Deletion, Duplication, Inversion, Translocation.
Position effect, Euploidy and Aneuploidy, Polyploidy (types and role in
evolution)
TOTAL 50
Suggested Readings :
1. Gardner, E.J., Simmons, M.J., Snustad, D.P. (1991). Principles of Genetics, John Wiley & sons, India. 8" edition.
4 Snustad, D.P. and Simmons, M.J. (2010). Principles of Genetics, John Wiley & Sons Inc., India. 5 edition.
3. Klug, W.S., Cummings, M.R., Spencer, C.A. (2012). Concepts of Genetics, Benjamin Cummings, U.S.A. 10* edition.
4, Grihfﬁths, A.LF., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic Analysis, W. H. Freeman and Co., U.S.A.
10" edition.
3. Verma, P.S. Agarwal, V K. (2010). Genetics, S. Chand & Company Pvt. Ltd. 2™ edition.
6. Singh, B.D. (2014). Genetics, Kalyani Publishers. 2" edition.
7. Gupta P.K. (2001). Genetics, Rastogi Publication. 3" edition.
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SEMESTER — IV
MIC-4 (T): Morphology and Anatomy

Course Objective

This course will introduce the concept of tissue system, its relevance and presence in the plant body. Students will also acquire
knowledge about normal and anomalous secondary growth in plant system. Tissue organization in relation to environment
will be studied. Students will acquire the knowledge about the morphological features of plant.

Course Qutcomes

After the completion of the course, the student will be able to:

CO1:  Explain the tissue system in plants and their functions

CO2:  Understand the normal and anomalous secondary growth in plants and their causes

CO3:  Learn about the structural adaptations in plants growing in different environmental conditions
CO4:  Describe the structure and function of periderm

MIC-4 Morphology and Anatomy
(Theory: 2 credits)
Unit | Topics to be covered No. of
Lectures
1 Brief account of inflorescence, flowers, fruits and seeds 05
2 Meristem and permanent tissue. 05
3 Normal secondary growth; Anomalous secondary growth in Tinospora, 05
Boerhaavia, and Dracaena
4 Organization of tissue in relation to environment: Hydrophytes, Xerophytes, 05
Halophytes and Epiphytes
TOTAL 20
Suggested Readings :
I. Dickison, W.C. (2000). Integrative Plant Anatomy, Harcourt Academic Press, USA.
2. Fahn, A. (1974). Plant Anatomy, Pergmon Press, USA.
3. Mauseth, J.D. (1988). Plant Anatomy, The Benjamin/Cummings Publisher, USA.
4. Esau, K. (1977). Anatomy of Seed Plants, John Wiley & Sons, Inc., Delhi.
5. Vasishtha, P.C. (2004). Plant Anatomy, Pradeep Publication. 17" edition.
6. Singh S K. Srivastava. S. (2014). Anatomy of angiosperms, Campus Books International. 1 edition.
MIC-4 Morphology and Anatomy No. of
(Practical: 1 credit) Classes
Practical 20
. Study of anatomical details through slides/ Photographs
2. Study of morphological and anatomical adaptations in hydrophytes and xerophytes through
specimens and slide
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SEMESTER - V
MJC-8 (T): Molecular Biology

Course Objective

Hereditary material DNA and RNA will be introduced. Concepts like transcription, translation and gene regulation in both
prokaryotes and eukaryotes will be explained. Students will also have an understanding of various modern biological techniques.
The techniques gained through hands- on methods opens a choice of joining the industrial laboratory work force after graduation.

Course Qutcomes

After the completion of the course, the student will be able to:

COL1:  Decipher the structures and chemical properties of DNA and RNA and their role

CO2:  Understand various steps in transcription and translation in prokaryotes and eukaryotes
CO3:  Know about gene regulation in prokaryotes and eukaryotes

CO4: _ Gain knowledge of modern biology techniques

MJC-8 (T) Molecular Biology
(Theory: 3 credits)
Unit Topics to be covered No. of
Lectures
1 Nucleic acids: structures of DNA and RNA, forms of DNA., DNA 12
replication and role of DNA polymerases, different forms of RNA and
their role, Genetic code
2 Central dogma, Transcription and Translation in prokaryotes and 10
eukaryotes
3 Gene regulation in prokaryotes (Lac operon) and eukaryotes 08
4 Blotting techniques: northern, southern & western blotting, DNA 10
fingerprinting, Gel Electrophoresis, Polymerase Chain Reaction
TOTAL 40

Suggested Readings:

1. Watson J.D., Baker, T.A., Bell, S.P., Gann, A., Levine, M., Losick, R. (2007). Molecular Biology of the Gene, Pearson Benjamin

Cummings, CSHL Press, New York, U.S.A. 6% edition.

2. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. Benjamin Cummings. U.S.A. 9 edition.
3. Russell, P. J. (2010). Genetics- A Molecular Approach. Benjamin Cummings, U.S.A. 3 edition.
4, Griffiths, A.J.F., Wessler, S.R., Carroll, S.B., Doebley, J. (2010). Introduction to Genetic Analysis, W. H. Freeman and Co., U.S.A.
10* edition.
5. Karp Gerald (2010). Cell Biology, John Willey and Sons., Inc. 6" edition
MJC-8 (P) Molecular Biology No. of Classes
(Practical: 2 credits)
Practical 40

I. DNA isolation from plant sources.

2. DNA estimation by diphenylamine reagent/UV Spectrophotometry

3. Study of DNA replication mechanisms through photographs

4. Study of structures of prokaryotic RNA polymerase and eukaryotic RNA polymerase I
through photographs
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